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FROM THE EDITOR

1 It’s time for a little history
(&, of medicine—introducing
.. anew feature in CC/IM

In this issue of the Jowrnal, we introduce a new feature. Adam Brown, MD, a rheumatologist at
Cleveland Clinic, will periodically present an editorial related to an article in the same issue.
Addressed affectionately in our editorial office as “Adam’s angle,” his editorials will explore some-
what tangentially the history of a topic related to the article.

In our current issue, Adam writes on an aspect of a Clinical Picture article that depicts a patient
with skin manifestations of endocarditis in whom the diagnosis was confirmed after positive blood
cultures led to cardiac imaging, emphasizing the importance of blood cultures in confirming the
diagnosis.! In “The history of blood cultures: From the research laboratory to the bedside,” Adam
traces the not-straightforward evolution of this now fundamental laboratory test.? He describes
how, in the process of blood cultures becoming a routinely available laboratory test, their devel-
opment benefitted from an interesting family relationship in the research laboratory. Adam also
notes that until blood cultures became available, the pathobiology of endocarditis as an infection
could only be hypothesized. Osler’s earlier postulated concept of endocarditis as an infection was
validated when the presence of bacteremia was demonstrated in patients with clinically suspected
endocarditis, and the specialty of infectious disease was off and running.

Adam is a member of our editorial board and an associate program director of the Rheumatol-
ogy Fellowship Program at Cleveland Clinic. For those of you who are fans of medical podcasts,
his Rheuminations podcast often includes his self-described “medical mysteries and other ripping
yarns.”

[ enjoy learning about how researchers and clinicians with only rudimentary tools, diligence,
curiosity, and superb reasoning skills at their disposal were able to initially define principles of
disease and human physiology that we now accept as common knowledge. I hope you will also.

7 Brson WMhrdhitri—

Brian F. Mandell, MD, PhD
Editor in Chief

1. Aykent B, Yilmaz O. Skin manifestations in a patient with acute bacterial infective endocarditis. Clev Clin J Med 2024;
91(11):657-659. doi:10.3949/ccjm.91a.24066

2. Brown A. The history of blood cultures: From the research laboratory to the bedside. Clev Clin J Med 2024; 91(11):661-663.
doi:10.3949/ccjm.91a.24091

doi:10.3949/ccjm.91b.11024
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THE CLINICAL PICTURE

Basar Aykent, MD

Department of Internal Medicine, Division of Nephrology,
Istanbul Sisli Hamidiye Etfal Training and Research Hospital,
Istanbul, Turkey

Ozlem Yilmaz, MD

Department of Internal Medicine, Division of Geriatrics,
Istanbul Training and Research Hospital, Istanbul, Turkey

Skin manifestations
in a patient with acute
bacterial infective endocarditis

Figure 1. Petechiae clustered on the tip of the
nose.

50-YEAR-OLD WOMAN with end-stage renal dis-

ease caused by secondary amyloidosis resulting
from familial Mediterranean fever had been receiving
routine hemodialysis for 9 years when her arterio-
venous fistula became ineffective. Efforts to create
another fistula were unsuccessful, and a tunneled
dialysis catheter was placed.

See related article, page 661

During a standard hemodialysis session about
5 months later, she experienced the onset of rigors,
accompanied by the appearance of painless, inflamed
purpuric lesions, which developed into petechiae.
The petechiae were located on the nose, with a clus-
ter at the tip of the nose, and on the legs (Figure 1).
Painless, erythematous hemorrhagic lesions (Janeway
lesions) and ecchymotic areas were observed on the
dorsum of the hands and feet, palmar surfaces, ankles,
and anterior tibial surfaces, and there were palpable
purpura on the legs and painful Osler nodes on the
fingers (Figure 2 and Figure 3).

The patient was admitted to the hospital. On
examination, her temperature was 38.5°C (101.3°F).

doi:10.3949/ccjm.91a.24066
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Figure 2. Painless erythematous and hemorrhagic
purpura and ecchymotic areas on the anterior
surface of the ankle and shin.

A new grade 3 systolic murmur not previously pres-
ent was detected over the aorta. Laboratory testing
showed a neutrophilic leukocytosis (white blood cell
count 23 x 10°/L [reference range 4—11], neutrophils
11 x 10°/L [1.5-8.0]).

NOVEMBER 2024 657



BACTERIAL INFECTIVE ENDOCARDITIS

Figure 3. Janeway lesions and ecchymotic areas on the palms and dorsum of the patient’s hands. Finger

lesions, or Osler nodes, are typically painful.

Blood cultures were obtained from the peripheral
veins and catheter at 2-hour intervals, and vancomy-
cin and ceftazidime were started empirically to cover
likely causes of catheter-associated bacteremia. After
3 days of antibiotic therapy, the fever persisted, the
patient developed severe headache, confusion, and
lethargy, and her clinical condition deteriorated fur-
ther. Diffusion-weighted magnetic resonance imaging
of the brain showed diffusion restriction, areas of
edema, and sharply defined bright areas in the white
matter. A preliminary diagnosis of septic embolism
was made.

Infective endocarditis due to metastatic cathe-
ter infection was suspected given the skin findings,
newly developed systolic murmur, and catheter infec-
tion resistant to antibiotic treatment. Blood cultures
grew methicillin-resistant Staphylococcus aureus, and
treatment was changed according to the antibiogram
results. Transesophageal echocardiogram showed a
2 x 2-cm mobile vegetation in the aortic valve.

The patient was diagnosed with acute bacterial
infective endocarditis. She developed heart failure and
cerebral septic embolism during follow-up and passed
away in the second week after diagnosis.

658 CLEVELAND CLINIC JOURNAL OF MEDICINE
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Il SKIN MANIFESTATIONS OF INFECTIVE
ENDOCARDITIS

This patient was diagnosed with acute bacterial infec-
tive endocarditis after exhibiting signs such as per-
sistent fever, aortic murmur, and skin lesions including
Janeway lesions and Osler nodes, classic skin manifes-
tations of endocarditis.! Our patient had 2 major crite-
ria for the diagnosis of infective endocarditis (presence
of a lesion compatible with endocarditis on echocar-
diography, growth of microorganisms compatible with
infective endocarditis, such as S aureus, in 2 blood cul-
tures) and 3 minor criteria (condition that predisposes
to infective endocarditis [hemodialysis catheter], fever
> 38°C [100.4°F], vascular phenomena [septic cerebral
infarction, Janeway lesions]).?

Janeway lesions are painless erythematous or hem-
orrhagic lesions found on the palms and soles, while
Osler nodes are painful petechial lesions found on the
fingers and toes.’ Janeway lesions are more common
in acute bacterial endocarditis, and Osler nodes are
more often seen in subacute endocarditis.!?

The palpable purpura on the patient’s legs were
more consistent with a vasculitis process, likely sec-
ondary to the increased immune complex activation

NOVEMBER 2024
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and deposition occurring in infectious endocarditis.*
The cause of Osler nodes and Janeway lesions in
endocarditis remains controversial, as studies have
reported different histologic findings and both posi-
tive and negative results on lesion culture."? These
differences may reflect the timing of biopsy, with ear-
lier biopsy showing septic emboli with microabscess

I REFERENCES
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matologic manifestations of infective endocarditis. An Bras Derma-
tol 2016; 91(5 suppl 1):92-94. doi:10.1590/abd 1806-4841.20164718
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2000; 30(4):633-638. doi:10.1086/313753

Cleveland Clinic

Florida

formation and later biopsy showing an inflammatory
response to the microabscess and negative culture.!ll
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EDITORIAL

ADAM J. BROWN, MD, Associate Editor
Adam J. Brown, MD

Department of Rheumatologic and Immunologic
Disease, Cleveland Clinic, Cleveland, OH; Clinical
Instructor, Cleveland Clinic Lerner College of
Medicine of Case Western Reserve University,
Cleveland, OH

The history of blood cultures:
From the research laboratory

to the bedside

“In order to study the characters of any species of bacterium
it is necessary to have it growing apart from every other
species. . . . When we have succeeded in separating it, and
have got it to grow on a medium which suits it, we are said
to have obtained a pure culture.”

Dr. Robert Muir, pathologist, Manual of Bacteriology, 1897

HE CASE OF ENDOCARDITIS presented in this issue

of Cleveland Clinic Jouwrnal of Medicine highlights
the heterogeneity of the cutaneous manifestations of
this disease, as well as the importance of blood cultures
in making the diagnosis.? A patient develops a fever,
blood cultures are done, and Staphylococcus aureus
grows. Next step is to check an echocardiogram to
find the source of the bacteremia and, lo and behold,
vegetations are found and the boxes of the Duke crite-
ria for endocarditis are checked (2 major criteria). The
patient had multiple rashes consistent with endocat-
ditis, but what cemented the diagnosis was the blood
culture leading to the echocardiography findings.

Associate Editor, Adam Brown, MD, discusses an angle
related to the article “Skin manifestations in a patient
with acute bacterial infective endocarditis” on page 657.

We consider blood cultures to be an essential com-
ponent of an infectious disease workup, especially in a
patient in whom bacterial endocarditis is suspected. It’s
reasonable to think culturing of blood was adopted rap-
idly in clinical practice around the time of the micro-
biology revolution led by Koch, Pasteur, and Lister, but
culturing of bacterial organisms was initially a complex
and labor-intensive process relegated to the research
laboratories across the United States and Europe. It

doi:10.3949/ccjm.91a.24091
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wasn’t until endocarditis became a recognized clinical
entity in 1885 and the hunt began in earnest to prove
the etiology was bacterial that blood cultures were

brought to the bedside.

Il FROM COMPLEX BEGINNINGS ...

The Manual of Bacteriology, first published in 1897, is
a just over 500-page textbook of the knowledge at the
time of the rapidly expanding field of microbiology.!
The textbook walks the reader through the multiple
processes for culturing and isolating bacterial organ-
isms, starting with sterilizing of equipment: dry heat in
a hot air chamber, wet heat in Koch’s steam sterilizer, or
a high-pressure steam chamber. Next, the book outlines
multiple practices for culturing bacteria with an amal-
gamation of recipes ranging from ox meat, horse meat,
gelatin, agar, blood agar, potatoes, and bread paste.

It took decades of trial and error to develop reci-
pes to create ideal culture media to isolate and grow
various organisms. Raw meat was the most popular
culture medium, which isn’t surprising as bacteria that
infect human tissues were the most studied. Many of
the bacteria that infect human tissue are also capable
of colonizing horse and ox meat. Meat culture had a
few negatives, however. For one, the preparation was
complex and time consuming.

“It ought to be from an animal recently killed, and
should therefore be markedly acid to litmus paper. It must
be freed from fat, and finely minced. For each pound of
mince add 1000 cc distilled water, and mix thoroughly in
a shallow dish. Skim off any fat present, removing the last
traces by stoking the surface of the fluid with pieces of filter
paper. Set aside in a cool place for twenty-four hours. Place
a clean linen cloth over the mouth of a large filter funnel,
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BLOOD CULTURES

and strain the fluid through it into a flask. Pour the minced
meat into the cloth, and gathering [sic] up the edges of the
cloth in the left hand, squeeze out the juice still held back
in the contained meat. Finish this expression by putting the
cloth and its contents into a meat press . . . squeeze out
the last drops.”!

Even when prepared correctly, the meat-based
culture media presented challenges when used to
culture bacteria, as, not surprisingly, meat is opaque
and colonies of bacteria could not be observed growing
within. An advancement in culture technology was the
recognition that gelatin could be sterilized and added
to the culture mixture to make it clearer and allow the
viewer to see bacterial growth within the meat culture.

Gelatin was also popular as an additive because it
could be purchased ready-made (Gold label from Paris
was mentioned in the textbook as being particularly
high quality). Challenges with gelatin were noted,
however, as at human body temperature—the optimal
temperature for growing organisms that affect humans—
gelatin is a liquid, making it unstable and potentially
leading to a plate full of soupy minced meat.!

A substitution for gelatin came from discovering
agar’s stability and ability to cultivate bacterial organ-
isms. Although agar now is most associated with the
thing you made to grow bacteria in your Biology 101
lab, originally agar had nothing to do with bacteriology.
Agar-agar is a southeast Asian term for seaweed. In
the late 1600s it was noted that seaweed and algae
when ground and left to dry in the sun turned into a
semi-solid jelly and could be used as a food additive.

Agar began to be used in research laboratories in
the late 19th century, when Dr. Walther Hesse, then
a researcher working in Dr. Robert Koch'’s laboratory,
was having difficulty with the gelatin culture he was
applying to the inside of a test tube to grow bacteria, as
the gelatin persistently melted in the summertime heat.
Legend has it his wife Fanny Hesse, who was working as
his unpaid laboratory assistant, suggested using the food
additive agar as a culture medium because it is stable
at higher temperatures.” Not only was agar solid at a
wide range of temperatures, but it was also clear and
able to grow various bacteria. Agar has been a staple
in research and Biology 101 labs ever since.

I DIFFERENT MIXTURES FOR DIFFERENT BACTERIA

Not all bacteria, it turns out, are fans of plain, dried-
out, pulverized seaweed. Through much trial and error,
different additives or formulations of culture media
were created to cultivate and isolate certain, more
discerning organisms.! For example, glycerine broth
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could be added to cultivate the famously fastidious
Mycobacterium tuberculosis, whereas glucose could be
added for diphtheriae. Pfeiffer influenza bacillus (later
recognized to not cause influenza) had a predilection
for human or ox blood added to agar plates, inspiring
its future name Haemophilus (heme-loving) influen-
zae. Even bacteria that had a deep disdain for oxygen
could be grown by combining sulfuric acid with pure
zinc to create hydrogen, which is then passed over
the culture to bind and expel the oxygen and make a
comfy anerobic environment for certain organisms.!
Decades of work, trial, and error led to an assortment
of culture media to isolate and grow bacteria in the
research laboratory.

I BRINGING BLOOD CULTURE TO THE BEDSIDE
IN THE PURSUIT OF ENDOCARDITIS

For centuries endocarditis was an enigmatic disease. It
is debatable when the first description of endocarditis
occurred. Dr. Jean-Nicolas Corvisart in the late 1700s
was the first to use the term wegetation to describe a
lesion on the mitral valve of a patient who died, but
there was no clear overarching disease known to cause
these valvular changes.* Corvisart surmised that the
vegetations were caused by syphilis.

Other medical heavyweights had hypotheses
about the cause of the vegetations. None other than
Dr. René-Théophile Hyacinthe Laénnec, the inventor
of the stethoscope, hypothesized that vegetations were
caused by thrombus formation.*

The “clinical entity” endocarditis made its debut
on the international stage in 1885 when Dr. William
Osler reviewed more than 200 cases of the disease in a
Gulstonian lecture series in London.’ Osler synthesized
the data, describing signs and symptoms to look for
like fever, joint pain, rash, and splenomegaly. Osler
also made the critical observation that a history of
valvular abnormalities, such as those resulting from
rheumatic fever, predisposes to the development of
endocarditis.* What was the cause? Osler hypothesized
it was infectious but couldn’t prove it. It would take
another 3 decades to prove the infectious etiology of
endocarditis.

It wasn’t until 1910 that Dr. Hugo Schottmiiller
cultured viridans streptococci from a patient with
endocarditis.*” That same year, Dr. Emanuel Libman,
practicing at Mount Sinai in New York City, pub-
lished a paper with the confident title “The etiology
of subacute infective endocarditis,” along with Herbert
Louis Celler.® Libman described 43 patients who died
of endocarditis. Blood cultures were done in 36 of these

NOVEMBER 2024



patients, and “atypical” nonhemolytic streptococci
grew in 35.4

Libman also reviewed more than 3,000 blood cul-
tures over the preceding 10 years during his studies
on the “bacteriology of the blood,” recognizing other
causes of endocarditis such as Staphylococcus.® He
was particularly inclined to make this discovery, as
he had previously worked under the mentorship of
Dr. Theodor Escherich in Vienna, a famous pediatri-
cian who first isolated a bacterium from the intestines
of multiple children he termed Bacterium coli commune
and who would later have his name attached to the
ever-difficult-to spell Escherichia coli. Dr. Escherich was
particularly known for his skills of bacterial culture and
passed these skills to Dr. Libman.*

With blood cultures, Dr. Libman showed the bac-
terial etiology of infectious endocarditis and how, in
the right clinical context, the diagnosis of endocarditis
could be made in a living, breathing person. Half a
century before the development of echocardiography,
blood culture gave us 1 of the 2 major Duke criteria to
diagnose infectious endocarditis. Before Dr. Libman’s
paper, the diagnosis of endocarditis was mostly rele-
gated to the pathologist at autopsy.

I CONCLUSION

Culturing and isolating bacteria was a labor-intensive
process developed through decades of toil in research
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laboratories around the globe. The skills Dr. Emanuel
Libman attained working directly with Dr. Escherich
allowed him to establish the bacterial cause of endo-
carditis, paving the way for use of bacterial culture in
the clinic to help establish the diagnosis of bacteremia
and potentially, endocarditis. Once the antibiotic era
opened in the 1940s, there was an even greater desire
to diagnose bacteremia, as it was recognized that the
rapid introduction of antibiotics could reduce the risk
of septic shock and death. Techniques for culturing
blood improved, becoming less time intensive, and,
thankfully for the horse and ox, less reliant on raw
meat. In the 1970s automated growth systems were
introduced, detecting evidence of bacterial metabolism
and division instead of relying on the naked eye of a
human.’

Blood cultures have become standard practice for
evaluating a patient for suspected infection. Next time
you're on the hospital wards and you're alerted to fever
in a patient with an unknown cause and you go to click
the blood culture button, remember the oxen sacrificed,
the melted gelatin, and the pursuit of endocarditis that
gave us this valuable clinical tool. [ |
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LETTERS TO THE EDITOR

Primary adrenal insufficiency
in adults

To the Editor: I read with keen interest the review
article on primary adrenal insufficiency in adults by
Drs. Lundholm, Ambalavanan, and Rao.! The authors
mention that secondary adrenal insufficiency is more
common than primary adrenal insufficiency and is
most often associated with long-term exogenous ste-
roid use.!

The United States is facing an opioid epidemic,
with 1 in 10 Americans experiencing chronic pain.?
Opioids cause adrenal insufficiency by suppressing the
hypothalamic-pituitary-adrenal axis. The incidence is

reported to be 9% to 29% in patients receiving long-
term opiate therapy.”? Given the widespread use of
both legal and illegal opioids, secondary adrenal insuf-
ficiency should be considered in patients who present
with symptoms of adrenal insufficiency like fatigue,
nausea, vomiting, weight loss, and muscle pain.

Anup Katyal, MD
St. Louis, MO
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Q: What are options for my patients
with erectile dysfunction who
have an unsatisfactory response

to PDE5 inhibitors?

A 68-year-old man with diabetes, hypertension, and
hyperlipidemia is experiencing unsatisfactory results with
maximum doses of sildenafil (100 mg) and tadalafil
(20 mg) for erectile dysfunction. You confirm he is taking his
medication as directed. What are the next options for him?

A. Erectile dysfunction (ED), which affects 70%
¢ of men over 70 and more than 150 million
men worldwide, is defined as a persistent inability to
attain or sustain an erection suitable for sexual inter-
course.! Phosphodiesterase type 5 (PDE5) inhibitors
are first-line medical treatment for ED,! but up to 40%
of patients do not have a satisfactory response to these
agents.? Alternative therapies for patients who do not
respond to PDE5 inhibitors or who experience intol-
erable side effects from them include intracavernosal
injection, vacuum erection devices, and penile pros-
thesis implantation.

Il ED MANAGEMENT: GENERAL CONSIDERATIONS

Before medical therapy for ED is tried, it is crucial to
address modifiable risk factors, counsel patients on life-
style modifications, and identify any medications or
underlying medical conditions contributing to ED. Risk
factors for ED include smoking, obesity, cardiovascular
disease, depression, prostate surgery, penile trauma,
obstructive sleep apnea, and testosterone deficiency.
Lifestyle adjustments such as weight loss, increased
cardiovascular exercise, reduced alcohol intake, and
quitting smoking can partially alleviate symptoms.!

doi:10.3949/ccjm.91a.24005
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Also, a thorough history should explore psychological,
psychosocial, and relational factors and sexual practices
that may be impacting sexual performance, and referral
to a sex therapist should be considered.

A diagnosis of ED can indicate the presence of sys-
temic disease or reversible causes like medication side
effects or testosterone deficiency (discussed below).
When certain medications such as antidepressants or
antihypertensives are suspected of contributing to ED,’
the patient should be advised to talk with the prescrib-
ing physician to determine whether alternative med-
ications with better side-effect profiles are available.

Beta-blockers are associated with ED, although
the etiology is not well established.* Patient awareness
or anxiety regarding ED as a potential side effect of
beta-blockers may itself contribute to dissatisfaction
with erectile function after starting a beta-blocker.
While further study is needed, trying an alternative med-
ication for patients on first-generation (propranolol) or
second-generation (metoprolol, atenolol) beta-blockers
may be considered. In a review of several small studies,
Sharp and Gales’ noted mildly improved or similar sex-
ual function in patients after starting nebivolol, which
was attributed to the beta-blocker’s ability to stimulate
endothelial release of nitric oxide, producing vasoactive
effects and potentiating penile erection.

If feasible for the patient, medications like calcium
channel blockers, angiotensin-converting enzyme
inhibitors, or angiotensin receptor blockers can also
be explored, as their risk for causing ED is thought to
be lower. Thiazide diuretics at high doses have been
associated with adverse effects on erectile function
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compared with other antihypertensive drugs.® How-
ever, treatment of hypertension should remain the
priority, and it may not be clinically appropriate to
adjust antihypertensive medications, particularly with-
out strong evidence to support the use of 1 medication
over another.

The evidence regarding a correlation between statin
medications and ED risk is conflicting. Some studies
suggest that statins have sexual side effects, while
others propose that the overall cardiovascular benefit
of these medications contributes to improved erectile
function.” No large-scale randomized controlled trials
have established a link between statins and testoster-
one levels, and cessation of statin therapy or lowering
of statin regimens as a means of improving ED is not
recommended. Rather, we suggest optimizing well-
established contributing factors such as cardiovascular
fitness and testosterone levels.

I PHOSPHODIESTERASE TYPE 5 INHIBITORS

Despite making lifestyle changes, many patients
with ED require PDE5 inhibitors such as sildenafil or
tadalafil to improve erectile function. These agents
promote erections by increasing nitric oxide levels
and blocking the decomposition of cyclic guanosine
monophosphate, thereby relaxing the smooth muscle
within the corpora cavernosa and increasing blood
flow.! However, PDE5 inhibitors are efficacious in only
60% to 70% of patients.?

When starting PDE5 inhibitors, proper admin-
istration should be ensured, as a large proportion
of treatment failures with these agents is attributed
to incorrect use.” Sildenafil should be taken 30 to
60 minutes before intercourse on an empty stomach.
The recommended window for taking on-demand
tadalafil, which is not impacted by food intake, is 30 to
120 minutes before intercourse, but for optimal effec-
tiveness, it should be taken 60 to 120 minutes before
intercourse.® Daily low-dose tadalafil (5 mg) may be con-
sidered for men who also experience voiding dysfunction
due to prostate enlargement or men with mild ED.

Patients taking 5-alpha-reductase inhibitors for
benign prostatic hyperplasia who also experience ED
and low libido should be referred to a urologist for
alternative management strategies such as daily low-
dose tadalafil, alpha-blockers, or minimally invasive
surgical therapies. In fact, some selective alpha-blockers
have been found to preserve or improve erectile func-
tion.” Combination therapy with daily tadalafil plus
on-demand higher-dose tadalafil or sildenafil may be
considered.!®
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Before determining that the medication has failed
to achieve the desired result, several trials of PDE5
inhibitors with at least 24 hours between doses should
be attempted.!! Additionally, other reversible causes of
ED, such as testosterone deficiency, should be assessed.
An early morning testosterone level (before 11:00 am)
can identify testosterone deficiency in the presence of
symptoms or signs of low testosterone such as low libido,
fatigue, and loss of body hair.!° Testosterone levels less
than 300 ng/dL with these accompanying symptoms
may warrant treatment with testosterone replacement
therapy, which placebo-controlled randomized trials and
meta-analyses have demonstrated may help improve
erectile function and libido.!*!? However, patients with
ED but no symptoms of testosterone deficiency are less
likely to benefit from replacement therapy. Assessment
of testosterone deficiency is most valuable in men with
borderline response to PDE5 inhibitors and with other
signs and symptoms of low testosterone.

Once these avenues have been exhausted, explor-
ing alternative therapies that aid in restoring erectile
function should be considered.

I OTHER THERAPEUTIC OPTIONS

Therapeutic options beyond PDE5 inhibitors include
intracavernosal injection therapy, vacuum erection
devices, and penile prostheses.!>!! These alternatives
are typically used when the patient does not respond to
PDES5 inhibitors or experiences intolerable side effects
(eg, headache, flushing, dyspepsia, visual disturbances,
backache) from them. Treatment should be based on
patient and partner preferences, comorbidities, and
current medications.? The 2018 American Urological
Association guideline on ED!'"' emphasizes the impor-
tance of shared decision-making between patient and
physician. In this process, the physician presents the
various treatment options to the patient, and the risks
and benefits of each are discussed before the treatment
most aligned with patient goals and expectations is
determined.

Intracavernosal injection

Intracavernosal injection is the direct injection of 1 or
more vasoactive medications (eg, alprostadil, papaverine,
or phentolamine) into the corpora cavernosa of the penis
to promote an erection through local dilation of penile
vessels.!! Intracavernosal injection therapy is efficacious
in providing erectile function adequate for sexual inter-
course in 53.7% to 100% of patients.!'"> However, it has
higher long-term dropout rates, and its side effects include
priapism, ecchymoses, hematoma, penile fibrosis, and
penile deformity due to Peyronie disease.'
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Vacuum erection devices

Vacuum erection devices induce erection by generating
negative pressure, which enhances blood flow into
the corpora cavernosa, and the erection is maintained
with a constricting ring at the base of the penis.”” Of
note, despite initial use of vacuum erection devices
for penile rehabilitation after prostatectomy, these
devices have not been shown to definitively improve
erectile function.'® Side effects of vacuum erection
devices are quite mild but may include discomfort,
bruising, numbness, skin irritation, and pain from the
constricting ring."” Vacuum erection devices are con-
traindicated in patients with coagulopathies or those
taking anticoagulants.!” Furthermore, combination
treatment with PDE5 inhibitors and other accepted
therapies such as vacuum erection devices may have
greater efficacy than either as monotherapy.'®

Inflatable penile prosthesis implantation

Another option for patients with ED refractory to
more conservative therapies is surgical implantation
of an inflatable penile prosthesis.!” This option has the
highest satisfaction rate, and is typically considered
after failure of oral therapies in patients who do not
desire injection or vacuum erection device therapy.?
Inflatable penile prosthesis implantation can address
penile deformity, making it a particularly advantageous
option for patients with ED secondary to Peyronie
disease, in whom intracavernosal injection therapy is
contraindicated due to the risk of progressive penile
scarring and deformity.!

Several different prostheses are available, including
2- or 3-piece inflatable penile prostheses or a malleable
device.?! Three-piece inflatable penile prostheses offer
the most natural rigidity and flaccidity and are the
most commonly implanted penile prostheses in the
United States.!

Kucuk et al?! found that patients who underwent
inflatable penile prosthesis implantation had greater
improvements in their International Index of Erectile
Function score than patients who received tadalafil or
intracavernosal injection therapy. Partner satisfaction
also improved, as both patient and partner Erectile
Dysfunction Inventory of Treatment Satisfaction scores
were significantly higher with penile prostheses than
with other treatment modalities. A multicenter study
found that more than 90% of patients who received an
inflatable penile prosthesis were able to engage in nor-
mal sexual activity following implantation.? Potential
complications of penile prosthesis implantation include
bleeding, infection, erosion, mechanical failure, need
for revision surgery, and automatic inflation.?
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I SHOCKWAVE THERAPY

The mechanism of action of low-intensity extracorpo-
real shockwave therapy (Li-ESWT) in treating ED is
unclear. It is hypothesized that extracorporeal shock-
waves stimulate expression of endothelial nitric oxide
synthase, vascular-endothelial growth factor, and other
vascular growth factors, promoting vessel expansion
and neovascularization that promote blood flow and
erectile function.” The Sexual Medicine Society of
North America regards Li-ESWT as promising but does
not endorse its use beyond research given its novelty.?*
Since the release of this statement, further studies have
demonstrated some efficacy of Li-ESWT in men with
moderate ED, though an optimal protocol remains to
be determined.”

It is important to differentiate between Li-ESWT
and radial wave therapy, the latter of which uses
low-pressure acoustic waves to deliver lower energy
with less tissue penetrance compared with Li-ESWT.2¢
Direct-to-consumer marketing from men’s health
clinics often use these 2 terms interchangeably even
though a randomized controlled trial found no differ-
ence between radial wave therapy and sham therapy
for treating ED.?® The Sexual Medicine Society of
North America corroborates this, drawing a distinction
between Li-ESWT and radial wave therapy.”* While
regenerative therapies such as Li-ESWT in ED treat-
ment require further investigation, patients should be
informed regarding the lack of evidence to support
radial wave therapy for ED treatment, particularly
as radial wave therapy devices are often promoted as
equivalent by health clinics for men.

Il WHAT NOT TO OFFER

Stem cell therapy was initially proposed to improve
erectile function by promoting angiogenesis and tissue
healing and reducing scarring, inflammation, and apop-
tosis.?” Clinical trials have been limited, and its clinical
application is still unknown. Similarly, platelet-rich
plasma injections have been studied as an option for
ED, but a recent randomized controlled trial found
no difference in efficacy between platelet-rich plasma
and placebo.?”® Thus, the Sexual Medicine Society
of North America’s position is that stem cell and
platelet-rich plasma therapies should not be used in
clinical practice.?*

Il CONCLUSION

There are various effective treatment modalities for men
who cannot tolerate PDE5 inhibitors or in whom these
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agents fail. Treatment choice should take underlying
comorbidities into account. Referral to a urologist expe-
rienced in sexual dysfunction can ensure that patients
choose the option best aligned with their goals and
expectations. [ |
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Effective but inaccessible antiobesity
medications: A call for sharing
responsibility for improving access
to evidence-based care

HE TREATMENT OF OBESITY is problematic for sev-
Teral reasons. Obesity, obesity complications, and
obesity-related diseases are highly prevalent and exact
huge social costs. At the same time, we have medica-
tions of unprecedented efficacy with lifesaving poten-
tial, but these medications remain inaccessible to many
patients because of high costs and other factors. This
situation is untenable and should be unacceptable to
patients, healthcare professionals, and society at large.

I THE CONUNDRUM OF OBESITY TREATMENT

Obesity exacts a huge burden of patient suffering
and social cost. Obesity affects 42% of US adults,' and
worldwide its prevalence is rising.? Because obesity is a
chronic condition, complications and related diseases
are also common and are responsible for extensive mor-
bidity and mortality. These include type 2 diabetes,
hypertension, dyslipidemia, obstructive sleep apnea,
osteoarthritis, cardiovascular disease, and cancer.’ In
2016, the total cost of chronic diseases attributable to
obesity and overweight was $1.72 trillion.* As a risk
factor, obesity accounts for 47.1% of the total direct
and indirect costs of chronic diseases nationwide.*

New medications to treat obesity are trans-
formational in terms of efficacy and safety.’ First-
generation obesity medications approved in 2014 or
earlier include phentermine, orlistat, phentermine-
topiramate extended release, naltrexone-bupropion,
and liraglutide. Despite the proven clinical benefit of
these drugs, average weight loss is generally less than
6% to 10% in clinical trials.®

doi:10.3949/ccjm.91a.24068

Over the past 3 years, regulatory approval has been
given to new second-generation medications with
mechanisms of action based on agonism of glucagon-
like peptide-1 (GLP-1) and other nutrient-regulated
hormones. Two such medications, semaglutide and
tirzepatide, have achieved weight reductions of up to
20% in phase 3 clinical trials.>” Second-generation
medications are more effective in preventing type 2
diabetes and improving lipids, blood pressure, and qual-
ity of life. Semaglutide also ameliorates nonalcoholic
steatohepatitis and heart failure with preserved ejection
fraction, prevents cardiovascular disease events,® and
slows the rate of the decline in renal function in patients
with cardiometabolic disease.’

Despite advances, second-generation medications
remain unavailable to large numbers of patients.
These medications have expensive price tags (approxi-
mately $1,000 per month) in the United States.'° Many
healthcare systems, regulatory agencies, and the federal
government regard obesity as a lifestyle choice and not
a disease, and therefore do not recognize the impact
of excess adiposity on health.!! On the other hand,
many insurers and employers who sponsor insurance for
their employees regard obesity as a chronic condition
that causes comorbidity and increases cost. The conse-
quences of obesity are remote, and it can take years for
significant medical issues and costs to materialize. Given
the current bankrupting costs of GLP-1 analogs, most
insurers are waiting for the price of these medications
to drop before treating everyone who meets the broad
US Food and Drug Administration (FDA) criteria.

Payers and healthcare systems are unwilling to
cover the cost of medications required for long-term
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therapy of obesity. This bias runs counter to the scien-
tific basis of obesity as a chronic disease with genetic
determinants and pathophysiologic interactions that
involve satiety factors and central nervous system feed-
ing centers that generate and sustain excess adiposity.

I SHARED RESPONSIBILITIES: A CALL TO ACTION

Since publication of the American Association of
Clinical Endocrinology obesity treatment guidelines
in 2016,’ all evidence-based professional guidelines
have advocated a complications-centric approach to
obesity management and have recommended that
obesity medications be available in individualized
care plans.

Multiple headwinds prevent patients’ full access to
recommended evidence-based care, including second-
generation medications. Foremost is the problem of
bias and stigmatization at all levels, including patients,
healthcare professionals, healthcare systems, and soci-
ety.!? Internalized bias precludes the patient from acting
as a care partner. Bias among medical professionals
against obesity as a treatable disease leads to indifferent
engagement of patients, and as a result, healthcare
systems are disinclined to provide infrastructure and
access for coordinated multidisciplinary obesity man-
agement programs. At the level of society, bias limits
effective health messaging and inhibits the develop-
ment of an effective built environment and a regulatory
environment that can ensure the viability of prepared
healthcare systems, the training of enough healthcare
professionals, and broad access to care.

[t is time to move on from the environment of criti-
cism among patients, physicians, insurance companies,
food companies, pharmaceutical companies, and fed-
eral agencies to ensure access to comprehensive care
and the antiobesity medication armamentarium for
patients living with obesity.”> All stakeholders need
to share responsibility and engage in concerted action.

Patients

Every patient deserves to be treated with respect
while their disease is appropriately evaluated and the
full spectrum of therapeutic options is considered.
Patients should be informed and empowered to par-
ticipate with their healthcare team in the therapeutic
plan and should be provided the knowledge and tools
they need for long-term success. Given the necessary
support and information, patients are responsible for
lifestyle modifications that improve nutrition, such as
reduced consumption of processed food and increased
physical activity. Support should be delivered by an
interdisciplinary team that can include physicians and
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advanced care professionals, as well as dietitians, exer-
cise physiologists, psychologists, and social workers,
with availability of referral to sleep specialists, bariat-
ric surgeons, and other specialists as needed. Patients
should be encouraged to ask their physicians and other
caregivers what evidence-based therapeutic options are
available to treat their obesity.

Primary care physicians

Obesity is a chronic condition that requires long-term
treatment and follow-up. The patient’s primary care
physician should seek information regarding current
approaches to obesity management and treatment
options. Consultation with colleagues who can help
address obesity in the context of multidisciplinary
care is also advised. Clinicians who are uncomfortable
addressing obesity and its complications should refer
patients to colleagues who actively treat obesity. For
primary care physicians who treat patients with obe-
sity, effective medications should be a readily available
therapeutic option, and the clinician should be famil-
iar with the pharmacology, indications, cautions, and
potential side effects. Consultation with the patient
should include discussion of realistic expectations and
potential weight-loss outcomes associated with each
medication. Importantly, all healthcare professionals
should interact with patients with empathy and respect.

Specialty care

Obesity specialists, endocrinologists, and bariatric
surgeons should address the more complicated cases
of obesity. Their roles might include coordinating
multidisciplinary teams as well as training and con-
sultation for their primary care colleagues. Patients
should be referred for bariatric surgical procedures when
appropriate, and bariatric surgeons should engage in
programs for proper evaluation of patients and have
sufficient training and experience to ensure optimal
outcomes and follow-up. Given the current price of
antiobesity medications, bariatric surgery is more cost-
effective.!* All healthcare professionals should advocate
for patients and the need for access to the full spectrum
of management options in their healthcare systems, in
interacting with payers, and in society at large.

Healthcare systems

Healthcare systems and their leaders should provide
the infrastructure for coordinated multidisciplinary care
programs over the lifetime of patients who live with
obesity, including the full spectrum of evidence-based
care and treatment options.”” They should ensure that
patients have access to affordable care and receive it.
It is their responsibility to maintain adequately trained
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TABLE 1

US list prices (monthly cost) of second-generation antiobesity medications compared

with selected other countries

United United

States Spain Denmark  Netherlands  Kingdom Japan Canada Dubai
Semaglutide $1,349 $314 $343 $296 $233 $69 $388 $326
2.4mg
Tizepatide  $1,069 §400 632 44 S162 319 $104 412
10-15mg

Information based on web searches, direct pharmacy pricing information, and reference 22.

healthcare professionals and support continuing medical
education, informatics, and process improvement based
on outcomes, together with community-based preven-
tion efforts. Leadership should advocate for affordable
medication prices with insurance companies, pharmacy
benefit managers, regulators, policymakers, and govern-
ment agencies.

Employers

A workplace environment that promotes employee
health is essential, particularly for managing obesity as
a chronic disease. A setting that encourages physical
activity, balanced nutrition, and mental wellness can
help employees maintain a healthy lifestyle, improve
productivity, and decrease absenteeism.

Third-party payers
A limited number of insurance companies and self-
insured employers provide coverage for obesity care
or antiobesity medications, particularly second-
generation medications like GLP-1 receptor agonists.
Pharmacy benefit managers are intermediaries between
pharmaceutical companies and the healthcare ven-
ues. Negotiations between these 2 parties generally
increase costs without adding value.'® About 50 million
Americans with obesity could be eligible for insurance
coverage for semaglutide,'” and about 67% have cover-
age for tirzepatide.'® Many of these are required to have
diabetes for prescriptions to be covered. Each week,
US clinicians write more than 500,000 prescriptions
for semaglutide and 300,000 for tirzepatide.'®

In the United States, Medicare Part D does not
cover antiobesity medications by statute, and, despite
having more flexibility, a minority of state Medicaid
programs cover antiobesity drugs, but not second-
generation medications.”” A few weeks after publication
of the results of the SELECT (Semaglutide Effects on
Cardiovascular Outcomes in People with Overweight

or Obesity) trial,® the Centers for Medicare & Medicaid
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Services (CMS) announced® that health plans in the
Medicare Part D program will start providing limited
antiobesity medication access to patients with obesity
and preexisting cardiovascular disease (the good news),
but not for obesity per se, which of course is the underly-
ing problem (the bad news). About 3.6 million Medicare
beneficiaries (7% overall) had established cardiovascular
disease and obesity or overweight in 2020.!

The CMS recently began to implement its first round
of Medicare drug price negotiations under the Inflation
Reduction Act (IRA). The IRA allows for negotia-
tions between CMS and pharmaceutical companies for
the cost of medications covered by Medicare Part D to
establish the maximum fair price for each drug. It is
expected that the IRA will contribute to reduced drug
costs for CMS and other payers. However, the negotia-
tions do not consider the disproportionate costs paid by
the United States compared with other countries (Table
1).2 Further, the first 10 drugs selected for negotiation
do not include any antiobesity medications.”

Third-party payers need to find ways to include
coverage for all antiobesity medications on behalf of
patients. The current system of nontransparent nego-
tiations involving pharmacy benefit managers does not
appear to be working for patients living with obesity.

Policymakers

There is a clear need for obesity to be considered as a
chronic disease and its treatment covered by all insur-
ance companies and governmental programs. Policies
must ensure access and affordable care for obesity. To
tackle drug prices, the government recently announced
legislative actions in addition to the IRA to lower pre-
scription drug costs. The Treat and Reduce Obesity
Act,”* introduced in the US House of Representatives
in 2023, would expand Medicare coverage of inten-
sive behavioral therapy for obesity. The bill also would
allow coverage of drugs used to treat obesity under
Medicare’s prescription drug benefit.
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Other measures include overriding the patent for
high-priced drugs that have been developed with
the help of taxpayer money and letting competitors
develop these drugs (known as march-in rights pursu-
ant to the Bayh-Dole Act). Significantly, no federal
agency has exercised its right to march in. This devel-
opment reflects institutional bias against obesity as a
chronic disease that fundamentally is recognized only
in relation to its complications and related diseases.

Media and health messaging

Obesity has been a trending topic in social media
in recent years, particularly since the launch of the
more effective second-generation antiobesity medica-
tions. Nearly half of the US adult population wants
to lose weight,” and there is growing awareness of
effective recently approved antiobesity medications.
Conventional and corporate mass media now more
than ever should provide solid, scientifically based
information and consult with experts without indus-
try bias. Messaging to promote a culture of wellness,
disease prevention, and information regarding obesity
as a disease is urgently needed. Importantly, messaging
should emphasize the use of antiobesity medications in
combination with lifestyle changes to improve health
in the context of multidisciplinary medical treatment
programs for obesity as a chronic disease.

Pharmaceutical industry
Pharmaceutical and biotechnology companies should
be thanked and lauded for developing and earning FDA
approval of antiobesity medications. The industry is
also responsible for establishing a price structure that
allows these medications to be affordable to patients. A
fair balance between profits and a pricing scheme that
allows patients in need access to antiobesity medica-
tions has not been achieved. Given the high costs, the
people most in need of antiobesity medications are
usually the ones with reduced chances of getting them.

Pharmaceutical companies that produce second-
generation antiobesity medications have developed
digital health initiatives for patients that include lists
of professionals treating obesity and access to online
pharmacy services that provide a home-delivery option
for antiobesity medications prescribed by their physi-
cians. This measure may reduce some of the burdens
that patients and healthcare professionals endure to
gain access to antiobesity medications, but it does not
solve the cost problem or access for patients without
coverage or financial means.

Important disparities in the price of antiobesity
medications occur worldwide (Table 1).% Prices in
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the United States are significantly higher compared to
other high-income countries. The high costs are borne
not only directly by individual patients, but also by the
societies in which those patients live. It is unacceptable
that patients in the United States should pay 10 to
15 times more than patients in other westernized
societies.

Disproportionate costs to societies and regions
enable drug trafficking. US patients seek antiobesity
medications at lower prices in Canada or Mexico for
themselves and others. Interestingly, the FDA autho-
rized Florida’s drug importation program on January 5,
2024.% The FDA may authorize proposals from states
or Native American tribes to develop drug importa-
tion programs under Section 804 of the Federal Food,
Drug, and Cosmetic Act (ie, Section 804 Importation
Programs) that allow them to import certain drugs
from Canada as long as doing so will provide savings
to American consumers and will not present a risk
to public health and safety. This seems to be the first
step on a path to facilitating importation of certain
prescription drugs from Canada.

I SUBSTANDARD PRACTICES
WITH POTENTIAL HARM

Lack of access to care and the high price of antiobesity
medications have given rise to practices that are not in
the best interest of patients. Counterfeit or compounded
semaglutide or tirzepatide, largely produced by unregu-
lated facilities, has been found in up to 16 countries and
has been linked to severe hypoglycemia, seizures, and
thrombosis.?” Neither the ingredients contained in these
compounded preparations nor the quality or concentra-
tion of the approved medication being emulated can be
known for certain. Our patients deserve better.
Another substandard practice is the online avail-
ability of obesity medicine prescriptions without
adequate assessment of the patient’s health status and
evaluation for the presence and severity of obesity
complications and related diseases.”® At best, prescrip-
tions are provided to patients by licensed healthcare
professionals who never see or examine the patient,
but rather rely on self-report information collected
remotely from the patient. Patients are not evaluated
regarding the impact of adiposity on health. They are
given prescriptions without the physical and historical
data and standard clinical laboratory results required
for optimal treatment decisions and long-term follow
up—standard recommendations in all evidence-based
treatment guidelines produced by professional organiza-
tions. This is inconsistent with treatment of obesity as
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a chronic disease. Again, patients deserve better. Both
the American Association of Clinical Endocrinology?®
and the European Association for the Study of Obe-
sity’® have endorsed the diagnostic term adiposity-based
chronic disease to formalize a complications-centric
approach to care directed at improving the health
of patients by preventing or treating complications
responsible for morbidity and mortality.

As substantiated in treatment guidelines, obesity
medications need to be provided by a knowledgeable
interdisciplinary team trained in obesity care. Second-
generation antiobesity medications are powerful and
can lead to excessive weight loss beyond the level
that achieves goals for improved health. A significant
percentage of this weight loss is muscle mass. Patients
need to be actively followed over time by professionals
engaged in continuity of care to optimize outcomes,
treat or prevent adverse events, preserve and minimize
loss of muscle and bone mass, and manage nutrition,
psychological disorders, and subspecialty referrals.

M CLOSING THOUGHTS

We have medications of unprecedented efficacy and
safety for treatment of obesity- and adiposity-based
chronic disease that can be lifesaving and can improve
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The PRECISE trial: How should
patients with chest pain be tested?

ATIENTS WHO PRESENT WITH CHEST PAIN pose a

dilemma. As clinicians, we do not want to miss true
cases of obstructive coronary artery disease, but chest
pain is a nonspecific symptom and many patients with
chest pain have no cardiac disease. We cannot take
every patient with chest pain to the catheterization
laboratory for the gold-standard test, coronary angi-
ography—there are not enough catheterization labs in
the world, it would be prohibitively expensive, and we
might harm more patients than we help. Therefore, we
apply clinical judgment and noninvasive cardiac tests
to decide who goes to the catheterization lab.

Clinical guidelines recommend noninvasive car-
diac testing in patients who have an intermediate or
high pretest probability of having obstructive coronary
artery disease and, conversely, say it is reasonable to not
test patients who are at low risk of it.!?

Determining that a patient is at low risk is challeng-
ing, but several scoring systems have been devised. As
the latest example, and most relevant to our discussion
here, the Prospective Multicenter Imaging Study for
Evaluation of Chest Pain (PROMISE)? investigators
retrospectively analyzed data from a clinical trial (more
about this below) and developed a “minimal risk score”
for patients who are having chest pain, to identify those
who are actually at low cardiac risk and don’t need to
undergo cardiac testing. This score is based on 10 clini-
cal variables: age, sex, race or ethnicity, hypertension,
hyperlipidemia, diabetes, smoking history, family history
of coronary artery disease, unrelated symptoms with
physical or mental stress, and high-density lipoprotein
cholesterol level.” The score assigns a probability of
being at minimal cardiac risk, with higher scores indi-
cating lower risk. In the development cohort, the decile
with the lowest risk had a mean probability of no risk
of 0.54, and 65.6% had normal computed tomography
(CT) angiography.’ The risk score’s performance for
doi:10.3949/ccjm.91a.24024
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discrimination was modest, with a C statistic of 0.730,
though this was in the cohort in which the risk score
was developed and so may overestimate performance.
Validation studies did suggest the score could be com-
bined with clinical judgment to help identify patients
with low cardiac risk.*> A study also suggested that the
risk score overestimated the probability of patients being
low risk, indicating that the score assigned them a higher
probability of safety than actually observed.® As such,
studies to evaluate the safety of its use, such as the Pro-
spective Randomized Trial of the Optimal Evaluation of
Cardiac Symptoms and Revascularization (PRECISE)
trial” (further discussion to follow), provide important
information on the clinical safety of the risk score.
Another issue in evaluation of chest pain is which
noninvasive test to use: the options are functional
(stress) testing or anatomic testing with CT angiog-
raphy, depending on the clinical situation.!® CT can
also be used to measure the fractional flow reserve,
which is a measurement of the flow in distal segments
of the coronary artery relative to maximal flow in
proximal segments. When used in patients undergoing
CT angiography, the addition of CT fractional flow
reserve can decrease the rate of unnecessary cardiac
catheterizations.!°
The PRECISE trial” sought to answer 2 questions:
e Could the PROMISE minimal risk score identify
individuals with symptoms suggesting coronary
artery disease who actually were at low risk and
could safely forego testing?
e Could a strategy of CT angiography with selective
measurement of CT-based fractional flow reserve
be beneficial compared with standard testing?

I PRECISE DESIGN: USUAL VS ‘PRECISION’ TESTING

PRECISE was conducted in patients with stable symp-
toms that suggested coronary artery disease but who did
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TABLE 1
PRECISE trial at a glance

Precision strategy

(n=1,057)

Usual-testing strategy
(n =1,046)

Intervention

Risk stratification using PROMISE minimal

risk score: if score was > 0.46, then further
testing was deferred unless patients
had known vascular calcifications or

atherosclerosis

Cardiac testing with CT angiography: if
30% to 90% stenosis was present, then CT
fractional flow reserve was added

Physician-guided decision-making: options
included deferred testing, stress testing, or
cardiac catheterization

Patients who had cardiac testing, n (%) 883 (83.5)° 978 (93.5)

Initial cardiac testing, %

CT angiography 48 <1

CT angiography + CT fractional 31 <1
flow reserve

Cardiac catheterization <1 10

Single-photon emission computed 2 32
tomography-positron emission tomography

Stress echocardiography 2 30

Treadmill electrocardiography 1 1"

Stress cardiac magnetic <1 10
resonance imaging

No test 16 7

Patients who had cardiac 135 (12.8)? 177 (16.9)°

catheterization, n (%)

Patients with primary composite endpoint 44 (4.2) 118 (11.3)

(death, nonfatal myocardial infarction,

or cardiac catheterization without

obstructive coronary artery disease), n (%)

Death or nonfatal myocardial infarction 18(1.7) 12 (1.1)

Cardiac catheterization without obstructive 27 (2.6)? 107 (10.2)
coronary artery disease

Patients who had revascularization, n (%) 97 (9.2) 54 (5.2)

*Statistically significant difference.

CT = computed tomography; PRECISE = Prospective Randomized Trial of the Optimal Evaluation of Cardiac Symptoms and Revascularization; PROMISE =

Prospective Multicenter Imaging Study for Evaluation of Chest Pain

Based on information from reference 7.

not have a history of it. Those with contraindications
to CT angiography or who had been tested for coronary
artery disease within the past year were excluded.’
Patients were randomized in a 1-to-1 ratio to either
a usual testing strategy—a standard cardiac diagnos-
tic approach based on the clinician’s judgment, with
options including deferred testing, functional testing,
or cardiac catheterization—or to a “precision strategy”

(Table 1).7
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Patients in the precision strategy group were first
evaluated for cardiac risk by the PROMISE minimal
risk score.? Patients at low risk (defined as a score
> 0.46) were deferred from subsequent cardiac testing
unless they had atherosclerosis on prior imaging such
as chest CT, in which case they underwent CT angi-
ography anyway, as did patients with higher-risk (lower
PROMISE scores). Patients with 30% to 90% steno-
sis on CT angiography also underwent CT fractional
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flow reserve testing to assist in the decision whether
to proceed with cardiac catheterization.” Of note, the
chest pain guideline suggests selectively measuring CT
fractional flow reserve in patients who have 40% to
90% stenosis—a slightly more stringent threshold.!

The primary composite outcome was death or
nonfatal myocardial infarction within 1 year or need-
less cardiac catheterization, ie, that found no trace of
obstructive coronary artery disease.

I PRECISE FINDINGS
The PRECISE trial enrolled 2,103 patients in North

America and Europe.” The mean age was 58 years,
about half of the patients were women, and about
85% identified as non-Hispanic White. The primary
presenting complaint, present in about 80% of the
cohort, was chest pain; 10% of the patients had dyspnea
on exertion.

Fewer patients in the precision-testing group com-
pared with the usual-testing group underwent subse-
quent testing (83.5% vs 93.5%, P < .001) (Table 1).
A total of 20.2% of the patients in the precision group
were determined to be at minimal risk by the PROMISE
minimal risk score, though only 64.4% of these patients
were actually deferred from testing. In the usual-testing
group, 32% of the patients underwent nuclear stress
testing, 30% underwent stress echocardiography, 11%
underwent exercise electrocardiography, 10% under-
went stress cardiac magnetic resonance imaging, 10%
underwent cardiac catheterization, and 7% had no
further testing.

The precision-testing group had a lower rate of the
primary composite outcome (4.2% vs 11.3%, unad-
justed hazard ratio [HR] 0.35, 95% confidence interval
[CI] 0.25-0.50). However, the difference was primarily
driven by fewer unnecessary cardiac catheterizations
(2.6% vs 10.2%, HR 0.24, 95% CI1 0.16-0.36). By 1 year,
18 patients (1.7%) in the precision-testing group had
died or had a nonfatal myocardial infarction, compared
with 12 patients (1.1%) in the usual-testing group, but
the difference was not statistically significant (HR 1.52,
95% CI10.73-3.15).7

Also at 1 year, more patients in the precision group
(vs usual testing) were using antiplatelet medications
(35.7% vs 27.1%, P < .001) and cholesterol-lowering
medications (50.0% vs 41.8%, P < .001).”

I IMPLICATIONS

In the PRECISE trial, patients who underwent test-
ing according to the precision strategy were less likely
to undergo unnecessary cardiac catheterizations than
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those with a usual testing strategy. The rates of death
or nonfatal myocardial infarction were not statistically
significantly different between the precision- and usual-
testing groups; however, the study was not powered to
detect differences in these clinical outcomes over a
1-year period, as evidenced by low event rates. Indeed,
prior studies that demonstrated a benefit of more aggres-
sive preventive therapies in terms of preventing death
or myocardial infarction required longer follow-up and
more patients.” Though the clinical outcomes (death
or nonfatal myocardial infarction) and the efficiency
outcome (unnecessary cardiac catheterization) were
combined into a single outcome, the results were driven
by the reduction in unnecessary cardiac catheterizations.

The original PROMISE trial compared functional
stress testing (electrocardiography- or imaging-based)
and anatomic testing with CT angiography and found
no significant difference in cardiovascular outcomes
with either approach, although the composite outcome
used in PROMISE also included hospitalization for
unstable angina and procedural complications. Nev-
ertheless, more patients in the CT angiography group
went on to undergo cardiac catheterization, and fewer
of them did so unnecessarily, indicating that they had
a lower rate of cardiac catheterization without obstruc-
tive coronary artery disease.®

Notably, the Scottish Computed Tomography of
the Heart (SCOT-HEART) trial,” which randomized
patients with stable chest pain to standard care vs stan-
dard care and CT angiography, observed a higher rate
of cardiac catheterizations initially but not by 5 years
with CT angiography.

Because PROMISE indicated potentially higher
rates of cardiac catheterization in those undergoing
CT angiography, the use of fractional flow reserve as
part of the precision strategy may provide a way to
decrease unnecessary cardiac catheterizations among
patients with stable cardiac symptoms who undergo CT
angiography. PRECISE provides evidence that using
this strategy with CT angiography can help identify
patients with low cardiac risk who can safely be deferred
from subsequent testing and provide clinical parity with
a typical physician-driven risk stratification approach.

Il PROMISE MINIMAL RISK SCORE

Almost one-third of the patients in the precision- strat-
egy group who were identified as being at low risk still
underwent CT angiography. Presumably, their physi-
cians used clinical judgment to identify patients who
were incorrectly categorized as being at low risk, though
some of these patients may have been stratified as higher
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risk based on vascular calcifications or atherosclerosis
on imaging or by having worrisome symptoms. A pre-
specified secondary analysis of PRECISE demonstrated
that 96% of those who underwent subsequent testing
despite being at low risk by the PROMISE minimal
risk score had negative testing for obstructive coronary
artery disease or ischemia.!!

These findings highlight challenges that are inher-
ent to using risk scores that are aimed to reduce test-
ing. Notably, physicians who are interested in pursuing
testing will often do so, even when advised that such
testing can be deferred. Similarly, a registry-based
analysis showed that 17% of patients referred for car-
diac catheterization were actually at low risk based on
the PROMISE minimal risk score, suggesting that too
many people are undergoing cardiac catheterization.*

M IS THE PRECISION STRATEGY SAFE?

An important question is the safety of the precision
strategy compared with the usual strategy. The rate of
death or nonfatal myocardial infarction was not sta-
tistically significantly different between the 2 groups,
although at 1 year there was a numerically higher rate
of these clinical outcomes in the precision-strategy
group (1.7% vs 1.1%, HR 1.52, 95% CI 0.73-3.15).7
These were attributed to periprocedural myocardial
infarctions and type 2 myocardial infarction events.
The event rates were low, so determining whether
there is a real difference will require further study and
monitoring. If anything, one might expect that the
precision strategy would have resulted in a lower rate
of death or nonfatal myocardial infarction, as prior
studies have shown that the use of CT angiography is
associated with a reduction in such events.”!? Over-
all, the precision strategy appears safe, but long-term
monitoring will be needed.

Il IS ANATOMIC TESTING SUPERIOR TO
FUNCTIONAL TESTING?

When interpreting the PRECISE trial, physicians need
to account for the trial having 2 separate interventions
that were randomized.

The first intervention was the risk-stratification
approach. The usual-testing group was managed exclu-
sively according to their physicians’ clinical judgment
as to whether they needed subsequent testing, whereas
the precision group was managed using the PROMISE
minimal risk score, vascular calcifications, atheroscle-
rosis on prior imaging, and clinical judgment.

The second intervention was the type of testing.
The usual-testing group underwent functional test-
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ing, with options for a variety of testing modalities, or
cardiac catheterization. The precision group underwent
anatomic testing with CT angiography, followed by
selective use of CT fractional flow reserve.

Thus, it is difficult to directly compare the impact
of CT angiography vs usual testing. Because the design
tested 2 different strategies, it is unclear how each inter-
vention contributed to the improvements in reducing
unnecessary cardiac catheterizations.

Understanding the impact of measuring CT frac-
tional flow reserve on the results is also important.
PROMISE did not use CT fractional flow reserve in the
original study, though a retrospective study observed
that it improved the identification of those at risk for
adverse cardiovascular outcomes."? CT fractional flow
reserve has been shown in several registries to identify
patients at low risk who can safely forego testing.!#1¢

Il OPTIMIZING MEDICAL THERAPY

Significantly more patients in the precision-testing
group were prescribed antiplatelet and lipid-lowering
drugs. Similar findings were observed in SCOT-
HEART.? This is important, as optimal medical therapy
improves cardiac outcomes.!”!8

A reason that more patients got these needed drugs
may be that they underwent CT angiography. Earlier
studies also found higher rates of medical therapy
after CT angiography.”” Why would this be? First, CT
angiography can detect nonobstructive plaque, which
would prompt the physician to prescribe medical ther-
apy.'??° Also, with CT angiography, patients can see the
plaque for themselves on the images and therefore may
be more motivated to adhere to medical therapy, and
physicians may be better able to risk-stratify patients
and also to educate patients about their risk.?!

Additional studies are needed to understand
how the use of CT angiography can lead to mean-
ingful improvements in cardiovascular outcomes by
increasing the use of medical therapies. Importantly,
PROMISE and SCOT-HEART were trials that did not
provide much guidance to physicians (or patients) with
respect to how to intensify medical therapy. In fact,
these trials were conducted before we had robust data
on the importance of treating nonobstructive plaque.
In contrast, reporting the amount of plaque and specific
management recommendations based on these findings
are now standards of care.”

Il PRECISE WAS PROMISING

PRECISE demonstrated that incorporating the
PROMISE minimal risk score in evaluating patients
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with worrisome symptoms, along with CT angiography
with selective measuring of CT fractional flow reserve,
can be an effective strategy to approach evaluation
for coronary artery disease and minimize unnecessary
cardiac catheterizations. PRECISE was not powered
to evaluate the rates of death or myocardial infarction,
so monitoring these events will be important. Further
studies comparing CT angiography with functional
testing are required to better define the benefits of
CT fractional flow reserve in avoiding unnecessary
cardiac catheterizations—and to test the benefits of
CT angiography imaging in guiding medical therapy—
but the PRECISE results are very promising.
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A man with chronic limb-threatening
ischemia and no revascularization
options: Can we save his foot?

60-YEAR-OLD BLACK MAN presented to our clinic
with ischemic pain at rest in the right foot and dry
gangrene of the forefoot and big toe (Figure 1).

The patient had an extensive medical history that
included the following:

e Multivessel coronary artery disease, for which he
had undergone coronary artery bypass grafting

1 year previously
e Chronic limb-threatening ischemia in the left leg,
for which he had undergone a left popliteal-to-
dorsalis pedis artery bypass
Type 2 diabetes mellitus
Hyperlipidemia
Hypertension
Smoking (he had quit 8 years previously after a
12.5-pack-year history)

e A remote history of alcoholism.

He also had end-stage kidney disease. He had
received a kidney transplant 10 years before the cur-
rent presentation but was back on dialysis because of
transplant failure. He was still taking prednisone and
tacrolimus.

He was also taking warfarin 2.5 mg, aspirin 81 mg,
atorvastatin 80 mg, and insulin injections. He was not
on any oral antidiabetic medications.

Il INITIAL EVALUATION

On initial physical examination, his right foot was
edematous with extensive dry-appearing gangrene of
the big toe, while the forefoot was relatively spared
(Figure 1). We could feel no pedal pulses, the ankle-
brachial and toe-brachial indices were low (see below),

doi:10.3949/ccjm.91a.23077
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Figure 1. At presentation, the patient had dry gan-
grene of the right hallux and an interdigital ulcer.

and pulse-volume waveform recordings demonstrated
moderate dampening at the ankle and severe dampen-
ing at the level of the metatarsals and digits.
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Figure 2. Preoperative angiogram showing
the patient’s (A) patent popliteal artery and
(B) occluded posterior tibial artery (PTA).

Notable laboratory and noninvasive vascular
results at presentation

e Resting right ankle-brachial index (ie, the systolic
blood pressure in the ankle divided by the higher
of the systolic pressures in the 2 arms) 0.51, com-
pared with 0.64 1 month before (reference range
1.0-1.4)

Resting right toe-brachial index 0 (> 0.65)

Right wound, ischemia, and foot infection (WIfI)
stage 4 (W-2, 1-3, fI-0; more about this below)!
Hemoglobin concentration 11.0 g/dL (13-17 g/dL)
Mean corpuscular volume 84.2 fLL (80-100 L)
Mean corpuscular hemoglobin 25.3 pg (26-34 pg)
Mean corpuscular hemoglobin concentration
30.1 g/dL (30.5-36.0 g/dL)

Red blood cell distribution width-coefficient of
variation 18.7% (11.5%-15.0%)

Serum creatinine 3.25 mg/dL (0.73-1.22 mg/dL)
Blood urea nitrogen 25 mg/dL (9-24 mg/dL)
Hemoglobin Alc 6.1% (4.3%—5.6%)
Low-density lipoprotein cholesterol (LDL-C)
80 mg/dL (< 100 mg/dL)

Computed tomography angiography was per-
formed and later supplemented with catheter-based
angiography to evaluate the arteries in his leg. The
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right superficial femoral artery had moderate focal
stenosis, and there was severe infrapopliteal disease,
with multilevel stenosis of the tibioperoneal trunk
and total occlusion of the anterior tibial, posterior
tibial, and peroneal arteries, all relatively close to
their respective origins (Figure 2). Importantly, there
was a short segment of the posterior tibial artery with
a relatively normal vessel caliber that was reconsti-
tuted by collaterals at the supramalleolar level of the
calf. No named vessels were identifiable distal to the
malleolus.

Opver the next month, the pain worsened, and the
gangrenous toe became infected (fI-1) and needed to
be amputated. A multidisciplinary team was convened
to discuss the surgical options, consisting of specialists
in internal medicine, cardiology, vascular surgery,
podiatry, interventional cardiology, interventional
and diagnostic radiology, and vascular medicine.

I PERIPHERAL ARTERY DISEASE IS LINKED TO
CARDIOVASCULAR DISEASE

For the moment, let’s put aside what needs to
be done for the patient’s leg and think about his
cardiovascular risk. Which of the following steps
would be appropriate to improve it?

[ Perform echocardiography

[] Perform coronary angiography

(] Intensify his lipid-lowering therapy
[] Intensify his glycemic control

Patients with peripheral artery disease are at risk of
concomitant atherosclerotic disease in other vascular
beds, including the heart and brain. In a 2008 report
of the Reduction of Atherothrombosis for Continued
Health (REACH) registry,” for example, about half of
patients with peripheral artery disease also had coro-
nary artery disease.This percentage is even higher in
patients with chronic limb-threatening ischemia.

Further, the risk of major adverse cardiovascular
events is significantly higher in patients with poly-
vascular disease. In the REACH registry, patients
with symptomatic peripheral artery disease with
polyvascular disease taking standard medications had
rates of cardiovascular death, myocardial infarction,
or stroke of 4.7% at 1 year and 9.1% at 2 years, and the
rate of limb events was 5.7% at 2 years.> The 3-year
incidence rates of cardiovascular death, myocardial
infarction, stroke, and repeat hospitalization were all
significantly higher in those with polyvascular disease
compared with those with involvement of a single
vascular bed.*
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This increased risk persists in more recent trials.
In the placebo group of the 2017 FOURIER (Further
Cardiovascular Outcomes Research with PCSK9
Inhibition in Subjects with Elevated Risk) trial,’ the
3-year risk of major adverse cardiac events was about
17.4% in patients with peripheral artery disease with
polyvascular bed involvement compared with 10% in
those with peripheral artery disease alone.

Echocardiography and coronary angiography
would not be indicated at this time, however. Despite
the elevated risks, screening for coronary disease is
not currently recommended in patients who have
no coronary symptoms.® This is because all patients
with peripheral artery disease should receive inten-
sive medical management. Further, we have no data
to suggest that performing coronary revascularization
before noncardiac arterial revascularization improves
the cardiovascular outcomes of patients who have no
coronary symptoms.

Intensive glycemic control can improve outcomes
in patients with chronic limb-threatening ischemia.
However, this patient’s hemoglobin Alc is already
well controlled at 6.1%.7

More-intense lipid-lowering therapy should be
considered for this patient. He has polyvascular ath-
erosclerotic disease, prior cardiovascular events, and
chronic limb-threatening ischemia. His LDL-C level
of 80 mg/dL at presentation is within the reference
range for the general population, but for someone with
his history it should be lower—he is still at “very high
risk” for recurrent events and therefore would benefit
from adding an adjunctive agent such as ezetimibe, a
proprotein convertase subtilisin/kexin type 9 inhibitor,
or both if needed, with a target LDL-C level lower than
55 mg/dL.3? Just before his intervention, our patient's
LDL-C was 34 mg/dL, with no adjunctive agents.

Il OTHER RISK FACTORS FOR PERIPHERAL ARTERY
DISEASE

Many other factors pertinent to our patient affect the
risk and outcomes of peripheral artery disease, includ-
ing social and economic determinants of health and
modifiable risk factors. The most significant risk factors
involved in this patient’s presentation, management,
and recovery were diabetes mellitus and chronic kid-
ney disease. Furthermore, Black people, as evidenced
in our patient, have been shown to be at higher risk
for chronic limb-threatening ischemia and undergoing
amputations.'® This is due to unequal access to care and
socioeconomic inequalities that contribute to inade-
quate management of the aforementioned risk factors.

CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 91 ¢ NUMBER 11

Diabetes mellitus is an independent risk factor
for amputation due to infection and peripheral neu-
ropathy, the latter of which results in diabetic ulcers
and foot deformities.!! Concomitant peripheral
artery disease amplifies such risk by impairing arterial
inflow and wound healing. Patients with peripheral
artery disease with diabetes mellitus are more likely
to develop chronic limb-threatening ischemia and
undergo amputation compared with their counter-
parts without diabetes.!? Those patients are further
burdened with higher mortality rates at a significantly
younger age compared with patients with peripheral
artery disease who do not have diabetes.!?

Chronic kidney disease. The prevalence of
peripheral artery disease is higher in patients with
chronic kidney disease than in the general population,
and its prevalence increases with increasing severity
of the kidney disease.”” Furthermore, the severity of
peripheral artery disease correlates with the severity
of chronic kidney disease.!* Chronic kidney disease
is also a factor in the outcomes of peripheral artery
disease and revascularization procedures; it inde-
pendently increases the risk of death and limb loss
after revascularization, particularly in patients with
end-stage kidney disease."”!"

M HOW SHOULD WE MANAGE HIS LIMB
ISCHEMIA?

Which of the following is the best option for man-
aging our patient’s peripheral vascular disease at
this point?

[0 Amputation of his foot

[] Open arterial bypass surgery

[] Endovascular arterial revascularization
[] Deep venous arterialization

Global guidelines on management of chronic
limb-threatening ischemia call for assessing 3 factors
when considering revascularization procedures: the
patient’s cardiovascular risk (to determine whether
they can undergo surgery without suffering a major
adverse cardiovascular event), the stage of the periph-
eral vascular disease (limb staging, to determine
whether they need to undergo surgery), and the ana-
tomic pattern of disease (to determine whether and
how surgery can be done).'®

Preoperative cardiovascular risk stratification
Perioperative cardiac risks with peripheral vascular
disease surgery are determined by patient-related
factors and the type of surgery.
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Patients undergoing peripheral artery revascular-
ization are at moderate to high risk of perioperative
adverse cardiac events such as nonfatal myocardial
infarction or cardiac death.” In the National Sur-
gical Quality Improvement Program study, major
adverse cardiac events occurred in 2.0% of 2,155
patients undergoing lower-extremity bypasses to
treat claudication symptoms only, and in 1.0% of
1,770 patients undergoing infrainguinal endovascular
interventions.”’ In another study, the rate of cardiac
complications was higher in 580 patients with chronic
limb-threatening ischemia, ranging from 1.3% to 2.1%
for acute myocardial infarction and 3.0% to 3.8% for
perioperative mortality.’! Therefore, it is imperative to
address any potential reversible risk factors.

Perioperative cardiac risk evaluation begins with a
focused cardiovascular history and physical examina-
tion. It is also reasonable to obtain an electrocardio-
gram for most patients. Any unexplained cardiovas-
cular symptoms (eg, dyspnea, chest pain, or syncope),
abnormal examination findings (eg, new murmur, jug-
ular venous distension, or pedal edema), or worrisome
electrocardiographic abnormalities (eg, advanced
conduction disease, newly diagnosed pathologic
Q waves) may warrant additional investigations that
may include chest radiographs, echocardiography, or
ischemia testing.

If nothing worrisome is noted, several risk assess-
ment tools can be used to estimate the patient’s periop-
erative risk of major adverse cardiac events, such as
the revised cardiac risk index, the National Surgical
Quality Improvement Program risk calculator, and
the Vascular Study Group cardiac risk index.?? How-
ever, most patients will be at intermediate to high
risk. Routinely measuring cardiac biomarkers (high-
sensitivity troponin T and N-terminal pro-B-type
natriuretic peptide) can also provide additional prog-
nostic information in patients without symptoms
undergoing intermediate- or high-risk surgery, and is
recommended by the European guidelines,” but not
by the American guidelines.?

For patients who cannot exercise at more than
4 metabolic equivalents—and most patients with
chronic limb-threatening ischemia cannot—it is
reasonable to consider a pharmacologic stress test
(nuclear vs echocardiogram) before any intermediate-
or high-risk procedures. Evidence of moderate- to
large-territory ischemia or severely depressed left
ventricular ejection fraction may warrant coronary
angiography before the procedure.

Of note, while routine coronary revascularization
has never been shown to improve perioperative car-
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diovascular outcomes, decisions about revasculariza-
tion are made on a case-by-case basis based on stan-
dard revascularization guidelines.” Higher-risk lesions
such as multivessel coronary disease or left main dis-
ease will need additional considerations based on the
risks of delaying coronary vs peripheral artery inter-
vention. A team-based multidisciplinary approach is
critical to achieving good patient outcomes.*®
Despite our patient’s significant history of cardio-
vascular disease, electrocardiography indicated left
axis deviation but no pathologic Q waves. Echocar-
diography revealed normal left ventricular systolic
function with an ejection fraction of 65% = 5%
(2-dimensional biplane) and no valvular dysfunc-
tion. A cardiac stress test was unremarkable with
normal ST-segment response, and angina was not
provoked. A cardiac nuclear stress test demonstrated
normal perfusion with a reduced ejection fraction of
45%. Thus, we decided he could proceed with his

surgery.'®

Limb staging

Limb staging uses the “WIfI” classification system,!
which assigns up to 3 points each for the wound (W),
ischemia (I), and foot infection (fI). The patient’s
right limb had a gangrenous digit (W-2), severe isch-
emia (I-3), and mild infection (fI-1), consistent with
WISI stage 4, the highest. This means he was at high
risk of amputation unless we attempted to revascular-
ize his foot.

The anatomic pattern

Thus, our patient needed surgery to save his foot, and
he was able to undergo surgery from a cardiac stand-
point. But could we actually do anything for him?

Our patient had multilevel occlusive disease. He
had only moderate stenosis of the superficial femo-
ral artery stenosis that was less than 10 cm and no
significant disease in the popliteal artery. However,
the tibioperoneal trunk was severely narrowed, all
3 infrapopliteal vessels were chronically occluded and
severely calcified, and there was no inframalleolar tar-
get artery crossing the ankle into the foot.

Given the advanced limb stage and lack of a pedal
or plantar target artery, our patient had no options for
distal arterial bypass. Criteria of no-option anatomy
are “desert” foot, defined as no patent pedal arteries,
or inadequate venous conduit for bypass due to severe
calcification or long-segment occlusion.?” This chal-
lenging situation occurs in up to 20% of patients with
chronic limb-threatening ischemia.
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Figure 3. (A) Angiogram of popliteal-to-posterior tibial artery bypass using a reversed greater saphenous
vein (rGSV) graft. (B) Venogram of rGSV-to-posterior tibial vein bypass. (C) A drawing shows deep venous

arterialization of the posterior tibial vein.

I THE PATIENT WANTS TO KEEP HIS FOOT

Our patient was at extremely high risk of losing his
foot if we did nothing, and with no arteries available
for revascularization, amputation might have been
a reasonable option at this point. However, after a
comprehensive discussion with the patient and his
wife, he adamantly declined this option. Therefore,
we decided to explore other revascularization options.

Currently, there are no guidelines or adequate data
comparing the relative efficacy of alternative treat-
ments for patients with no-option anatomy, but one of
them is deep venous arterialization.

I DEEP VENOUS ARTERIALIZATION: AN OPTION
WHEN THERE IS NO OPTION

Deep venous arterialization is an option in cases in
which no inframalleolar target artery path is available
for conventional revascularization, as in our patient. [t
involves directing arterial blood flow to a deep vein via
a conduit such as an autogenous vein graft (Figure 3).

This procedure can be performed using an open
approach, a percutaneous approach, or a novel hybrid
approach, but we expect that newer specialized endo-
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vascular devices will lead to wider use of less-invasive
approaches. In our patient, open bypass was selected as
the planned first stage in view of his anatomic occlusive
pattern. Open tibial artery bypass with an autogenous
conduit has demonstrated superior patency compared
with endovascular tibial intervention.

Acceptable outcomes have been described for both
the open and percutaneous approach; however, no
direct randomized comparisons have been performed
for these techniques. A literature review from 2020
showed that the open approach had better patency
rates; however, few studies directly compared the open
and percutaneous procedures, making it hard to make
evidence-based clinical decisions.”® Possible reasons
for better patency rates with open bypass surgery are
the ability to directly ligate perforating veins and
reverse the vein to eliminate significant flow disrup-
tion from the residual obliterated venous valve, which
can cause early graft failure.?*

Outcomes of deep venous arterialization

Published patency rates of deep venous arterialization
for chronic limb-threatening ischemia are 44% to
88% at 1 year with the open approach, 29% to 40% at
6 months with the endovascular approach, and 6.9% at
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1 year with the hybrid approach.’** Major amputation
rates range from 0% to 70% with the open approach,
0% to 28.5% with the endovascular approach, and
23% to 31% with the hybrid approach.?

These comparisons are limited by the paucity of
studies, their retrospective nature, and their substan-
tially heterogeneous populations. Nevertheless, given
the current evidence, open deep vein arterialization
is an option with acceptable efficacy for patients in
whom major amputation would be the only other
option.

Techniques of deep venous arterialization

LimFlow is a novel endovascular system that uses an
arterial and a venous catheter, which are placed under
ultrasonography guidance to obtain better alignment,
crossing, and retrieval of the wire, after which stent
grafts are deployed.”> A multicenter trial (Percuta-
neous Deep Vein Arterialization for the Treatment
of Late-Stage Chronic Limb-Threatening Ischemia
[PROMISE 1I]) of this system is underway in 20 sites
across the United States with a goal of enrolling
100 participants. Preliminary 6-month results in
105 patients were promising, with an amputation-free
survival rate of 66%, significantly exceeding the target
endpoint of 54%. Furthermore, the limb salvage rate
was 76%, the survival rate was 87%, and the wound
healing rate was 76%.%*

In centers where the commercially manufactured
device is not available or reimbursed, off-the-shelf
items can be used as an alternative approach. Several
techniques have been described in performing off-the-
shelf techniques—the arteriovenous spear technique,
the venous arterialization simplified technique, and
use of a penetration wire or reentry device.

The arteriovenous spear technique is performed
by simultaneously puncturing the tibial artery and
vein under duplex ultrasonography visualization.”
This technique does not require a snare or balloon for
vessel wall penetration. The limitation of this tech-
nique is it relies heavily on the technical skill in the
puncturing process.

The venous arterialization simplified technique
uses an overlapping inflated balloon and snare cath-
eter to insert a needle under a fluoroscopic view.*®
However, small, tortuous, and calcified vessels, pat-
ticularly in below-the-ankle arteries, make it more
challenging to pass the snare catheter. A study in
18 patients in Japan assessed 12-month outcomes
using the combination of arteriovenous spear tech-
nique and the venous arterialization simplified tech-
nique.’” The technical success rate was 88.9%, the
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limb salvage rate was 72.2%, and the amputation-free
survival rate at 12 months was 49.4%.

The use of a reentry device or penetration wire
with a heavy tip is limited by the difficulty of pene-
trating the vessel wall if it is heavily calcified. The
alternative step is to use a posterior tibial artery bal-
loon to expand the target punctured vessel. In a case
series of 14 patients who underwent the procedure
with intravascular ultrasonography guidance, the
technical success rate was 100%, the median time of
primary patency was 8 months, and the limb salvage
rate was 78% within 2 years of follow-up.*

I CASE CONTINUED:
SURGERY AND POSTOPERATIVE COURSE

We performed open deep venous arterialization,
using the greater saphenous vein as a graft to link
the popliteal artery, the posterior tibial artery, and
the posterior vein by end-to-side anastomosis and
ligating all the side branches to the posterior tib-
ial vein (Figure 3). In a subsequent procedure, we
performed endovascular vein valve lysis of the tib-
ial and plantar venous arch to complete the pedal
revascularization.

A pulse was palpable in the bypass graft at the end
of the procedure. Postoperative imaging showed the
bypasses were patent and outflow to the foot via the
arterialized deep venous and plantar arch system was
significantly improved. The patient tolerated the pro-
cedure well and recovered appropriately.

Il ANTITHROMBOTIC REGIMENS

What is the recommended postoperative anti-
thrombotic regimen for this patient?

[] Rivaroxaban 2.5 mg twice a day with aspirin

[ Full-dose anticoagulation therapy alone

[] Warfarin (target international normalized
ratio 2.5) with an antiplatelet agent

[J Aspirin or clopidogrel alone

After arterial bypass, we need to consider the risk of
thrombosis in both the bypass target vessel (taking
into account its caliber and quality) and the conduit
used (autogenous vs prosthetic). In this patient,
the runoff was deemed “disadvantaged” as a result
of both size and caliber. For this reason, long-term
anticoagulation (warfarin or an oral antithrombotic)
is indicated.* Our patient was discharged home tak-
ing warfarin (with a target international normalized
ratio of 2.5), and continued to take aspirin 81 mg
once daily.
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Figure 4. Healed right foot 2.5 years after surgery.

There are data to support the use of rivaroxaban
2.5 mg twice a day along with aspirin 81 mg for
patients with peripheral artery disease after lower
limb revascularization, but rivaroxaban is contrain-
dicated in patients with advanced renal disease.***
The COMPASS (Cardiovascular Outcomes for
People Using Anticoagulation Strategies) trial®
compared the postoperative use of rivaroxaban (with
or without aspirin) vs aspirin alone in patients with
stable atherosclerotic disease. Those who were on
rivaroxaban had fewer cerebrovascular and cardio-
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vascular events with comparable major bleeding
complications.

Similar findings were reported in the subsequent
VOYAGER PAD (Vascular Outcomes Study of ASA
Along With Rivaroxaban in Endovascular or Surgi-
cal Limb Revascularization for Peripheral Artery
Disease) trial,* which compared rivaroxaban with
aspirin and aspirin alone following lower-limb revas-
cularization. Compared with those on aspirin alone,
patients taking rivaroxaban 2.5 mg twice daily along
with aspirin had significantly lower rates of major
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adverse cardiovascular events (myocardial infarction,
ischemic stroke, death) and lower-limb events (acute
limb ischemia, major amputation) (15.5% vs 17.8%;
P = .009). The risk of major bleeding was similar
between the 2 groups as assessed by the Thrombolysis
in Myocardial Infarction grading system (P = .07);
however, it was higher with rivaroxaban and aspirin
than with aspirin alone according to the Interna-
tional Society on Thrombosis and Haemostasis grad-
ing system (P = .007).

Il CASE CONCLUDED

At the patient's first follow-up visit, his right
ankle-brachial index had improved from 0.51 previ-
ously to 0.73, with normal pulse-volume waveforms
at the ankle. Chronic Pseudomonas osteomyelitis,
diagnosed by microbiological testing of tissue and
bone, hindered wound healing, necessitating a trans-
metatarsal amputation. Six weeks after surgery, the
patient underwent catheter-based intervention of
the venous system to obliterate valve structures and
augment outflow. His ischemic pain had resolved, and
the amputation site had healed.

Two years after surgery, the patient was doing well,
his pulse-volume recordings were unchanged, and
the arterial bypass and deep venous system were still
patent (Figure 4). He is ambulatory in diabetic shoe
wear. He is currently off antibiotics and is maintained
on appropriate blood-thinning medications.

This case shows that deep venous arterialization
can be a viable revascularization option for high-risk
patients with advanced chronic limb-threatening
ischemia and a “no-option” anatomic arterial occlu-
sive pattern. As with all patients who have undergone
revascularization for chronic limb-threatening isch-
emia, close surveillance with primary-assisted proce-
dures can play a role in prolonging patency. Addition-
ally, amultidisciplinary approach and patient-centered
care are crucial to achieving favorable outcomes in
limb-threatened patients with advanced disease. This
includes thorough preoperative preparation, selecting
the appropriate surgical intervention, and optimal
postoperative medical therapy.

M TAKE-HOME POINTS

e The aim of treating chronic limb-threatening
ischemia is to restore blood flow to the region of
tissue loss to permit complete wound healing and
to return the patient to ambulatory status. In this
patient population, the WIfI classification stratifies
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the risk of amputation and the potential benefit of
revascularization.

e The finding of peripheral artery disease rep-
resents an opportunity to initiate and optimize
guideline-directed medical therapy and reduce the
patient’s risk of major cardiovascular and cerebro-
vascular events.

e Revascularization may be accomplished by open
bypass surgery or catheter-based intervention depend-
ing on multiple factors, such as the presence of rest
pain or tissue loss, medical comorbidity profile, the
presence of saphenous vein conduit, and the anatomic
distribution of the arterial occlusive process.

e Patients in whom conventional arterial bypass or
endovascular revascularization is not technically
feasible have what is referred to as a “no-option”
arterial occlusive anatomic pattern. For those
patients, major limb amputation at a below-the-
knee level is the only plausible option by conven-
tional management strategies.

e In selected cases, deep venous arterialization can
be a viable last-resort option for revascularization
for those with advanced chronic limb-threatening
ischemia and a “no-option” anatomic pattern
before considering major amputation. Clinical
research is ongoing to help define the patient pro-
file with the greatest benefit relative to risk.

e Primary patency and amputation rates vary follow-
ing open, endovascular, and hybrid deep venous
arterialization.

e A multidisciplinary approach and patient-centered
care are crucial to achieving favorable outcomes in
limb-threatened patients with advanced disease.
The interdisciplinary approach is necessary in
preoperative preparation, selection of the appro-
priate revascularization strategy, and optimal post-
operative medical therapy.

Il DISCLOSURES

The other authors report no relevant financial relationships which, in
the context of their contributions, could be perceived as a potential
conflict of interest.

I REFERENCES

1. Mills JL Sr, Conte MS, Armstrong DG, et al. The Society for Vascular
Surgery lower extremity threatened limb classification system: risk
stratification based on wound, ischemia, and foot infection (WIfl). J
Vasc Surg 2014; 59(1):220-234.e342. doi:10.1016/j.jvs.2013.08.003

2. Cacoub PP, Abola MT, Baumgartner I, et al. Cardiovascular risk
factor control and outcomes in peripheral artery disease patients in
the Reduction of Atherothrombosis for Continued Health (REACH)
registry. Atherosclerosis 2009; 204(2):e86-e92.
doi:10.1016/j.atherosclerosis.2008.10.023

NOVEMBER 2024



DAMARA AND COLLEAGUES

3. Abtan J, Bhatt DL, Elbez Y, et al. Geographic variation and risk 19. Norderud K, Egholm G, Thim T, et al. Validation of the European

factors for systemic and limb ischemic events in patients with symp-
tomatic peripheral artery disease: Insights from the REACH Registry.
Clin Cardiol 2017; 40(9):710-718. doi:10.1002/clc.22721

. Alberts MJ, Bhatt DL, Mas JL, et al. Three-year follow-up and

event rates in the international REduction of Atherothrombosis
for Continued Health Registry. Eur Heart J 2009; 30(19):2318-2326.
doi:10.1093/eurheartj/ehp355

. Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab and clinical

outcomes in patients with cardiovascular disease. N Engl J Med

20.

Society of Cardiology and European Society of Anaesthesiology
non-cardiac surgery risk score in patients treated with coronary
drug-eluting stent implantation. Eur Heart J Qual Care Clin Out-
comes 2019; 5(1):22-27. doi:10.1093/ehjqcco/qcy032

Fashandi AZ, Mehaffey JH, Hawkins RB, Kron IL, Upchurch GR Jr,
Robinson WP. Major adverse limb events and major adverse cardiac
events after contemporary lower extremity bypass and infraingui-
nal endovascular intervention in patients with claudication. J Vasc
Surg 2018; 68(6):1817-1823. doi:10.1016/j.jvs.2018.06.193

2017; 376(18):1713-1722. doi:10.1056/NEJMoa 1615664 21. Darling JD, O'Donnell TFX, Deery SE, et al. Outcomes after first-

6. Gerhard-Herman MD, Gornik HL, Barrett C, et al. 2016 AHA/ACC time lower extremity revascularization for chronic limb-threatening
guideline on the management of patients with lower extremity ischemia in insulin-dependent diabetic patients. J Vasc Surg 2018;
peripheral artery disease: executive summary: a report of the 68(5):1455-1464.e1. doi:10.1016/j.jvs.2018.01.055
American College of Cardiology/American Heart Association Task 22. Zarinsefat A, Henke P. Update in preoperative risk assessment
Force on Clinical Practice Guidelines [published correction appears in vascular surgery patients. J Vasc Surg 2015; 62(2):499-509.
in Circulation 2017; 135(12):e790]. Circulation 2017; 135(12): doi:10.1016/j.jvs.2015.05.031
€686-e725. doi:10.1161/CIR.0000000000000470 23. Halvorsen S, Mehilli J, Cassese S, et al. 2022 ESC guidelines on

7. Singh S, Armstrong EJ, Sherif W, et al. Association of elevated cardiovascular assessment and management of patients undergoing
fasting glucose with lower patency and increased major adverse non-cardiac surgery [published correction appears in Eur Heart J
limb events among patients with diabetes undergoing infrap- 2023; 44(42):4421]. Eur Heart J 2022; 43(39):3826-3924.
opliteal balloon angioplasty. Vasc Med 2014; 19(4):307-314. doi:10.1093/eurheartj/ehac270
doi:10.1177/1358863X14538330 24. Fleisher LA, Fleischmann KE, Auerbach AD, et al. 2014 ACC/AHA

8. Writing Committee, Lloyd-Jones DM, Morris PB, et al. 2022 ACC ex- guideline on perioperative cardiovascular evaluation and manage-
pert consensus decision pathway on the role of nonstatin therapies ment of patients undergoing noncardiac surgery: executive summa-
for LDL-cholesterol lowering in the management of atherosclerotic ry: a report of the American College of Cardiology/American Heart
cardiovascular disease risk: a report of the American College of Association Task Force on Practice Guidelines. Circulation 2014;
Cardiology Solution Set Oversight Committee [published correction 130(24):2215-2245. doi:10.1161/CIR.0000000000000105
appears in J Am Coll Cardiol 2023; 81(1):104]. J Am Coll Cardiol 25. McFalls EO, Ward HB, Moritz TE, et al. Coronary-artery revascular-
2022; 80(14):1366-1418. doi:10.1016/j.jacc.2022.07.006 ization before elective major vascular surgery. N Engl J Med 2004;

9. Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS guidelines for 351(27):2795-2804. doi:10.1056/NEJM0a041905
the management of dyslipidaemias: lipid modification to reduce 26. Lee C, Columbo JA, Stone DH, Creager MA, Henkin S. Preop-
cardiovascular risk [published correction appears in Eur Heart J erative evaluation and perioperative management of patients
2020; 41(44):4255]. Eur Heart J 2020; 41(1):111-188. undergoing major vascular surgery. Vasc Med 2022; 27(5):496-512.
doi:10.1093/eurheartj/ehz455 doi:10.1177/1358863X221122552

10. Duff S, Mafilios MS, Bhounsule P, Hasegawa JT. The burden of 27. Kim TI, Vartanian SS, Schneider PA. A review and proposed
critical limb ischemia: a review of recent literature. Vasc Health Risk classification system for the no-option patient with chronic
Manag 2019; 15:187-208. doi:10.2147/VHRM.S5209241 limb-threatening ischemia. J Endovasc Ther 2021; 28(2):183-193.

11. Arya S, Binney Z, Khakharia A, et al. Race and socioeconomic status doi:10.1177/1526602820963911
independently affect risk of major amputation in peripheral artery 28. Ho VT, Gologorsky R, Kibrik P, et al. Open, percutaneous, and hybrid
disease. J Am Heart Assoc 2018; 7(2):e007425. deep venous arterialization technique for no-option foot salvage. J
doi:10.1161/JAHA.117.007425 Vasc Surg 2020; 71(6):2152-2160. doi:10.1016/j.jv5.2019.10.085

12. Prompers L, Huijberts M, Apelqvist J, et al. High prevalence of isch- 29. Donaldson MC, Mannick JA, Whittemore AD. Causes of primary
aemia, infection and serious comorbidity in patients with diabetic graft failure after in situ saphenous vein bypass grafting [published
foot disease in Europe. Baseline results from the Eurodiale study. correction appears in J Vasc Surg 1992; 15(4):611]. J Vasc Surg 1992;
Diabetologia 2007; 50(1):18-25. doi:10.1007/s00125-006-0491-1 15(1):113-120. doi:10.1067/mva.1992.32984

13. Jude EB, Oyibo SO, Chalmers N, Boulton AJ. Peripheral arterial dis- 30. Stept LL, Flinn WR, McCarthy WJ 3rd, Bartlett ST, Bergan JJ, Yao JS.
ease in diabetic and nondiabetic patients: a comparison of severity Technical defects as a cause of early graft failure after femorodistal
and outcome. Diabetes Care 2001; 24(8):1433-1437. bypass. Arch Surg 1987; 122(5):599-604.
doi:10.2337/diacare.24.8.1433 doi:10.1001/archsurg.1987.01400170105015

14. Goodney PP, Tarulli M, Faerber AE, Schanzer A, Zwolak RM. Fif- 31. O'Hare AM, Sidawy AN, Feinglass J, et al. Influence of renal
teen-year trends in lower limb amputation, revascularization, and insufficiency on limb loss and mortality after initial lower extremity
preventive measures among Medicare patients. JAMA Surg 2015; surgical revascularization. J Vasc Surg 2004; 39(4):709-716.
150(1):84-86. doi:10.1001/jamasurg.2014.1007 doi:10.1016/j.jvs.2003.11.038

15. Humphries MD, Brunson A, Li CS, Melnikow J, Romano PS. Amputa- 32. Dormandy J, Heeck L, Vig S. Major amputations: clinical patterns and
tion trends for patients with lower extremity ulcers due to diabetes predictors. Semin Vasc Surg 1999; 12(2):154-161. pmid:10777243
and peripheral artery disease using statewide data. J Vasc Surg 33. Clair DG, Mustapha JA, Shishehbor MH, et al. PROMISE I: early
2016; 64(6):1747-1755.€3. doi:10.1016/j.jvs.2016.06.096 feasibility study of the LimFlow System for percutaneous deep vein

16. Yamasaki S, Izawa A, Koshikawa M, et al. Association between arterialization in no-option chronic limb-threatening ischemia:
estimated glomerular filtration rate and peripheral arterial dis- 12-month results. J Vasc Surg 2021; 74(5):1626-1635.
ease. J Cardiol 2015; 66(5):430-434. doi:10.1016/j.jjcc.2015.01.011 doi:10.1016/j.jvs.2021.04.057

17. Owens CD, Ho KJ, Kim S, et al. Refinement of survival prediction in 34. Shishehbor MH, Powell RJ, Montero-Baker MF, et al. Transcatheter
patients undergoing lower extremity bypass surgery: stratification arterialization of deep veins in chronic limb-threatening ischemia. N
by chronic kidney disease classification. J Vasc Surg 2007; 45(5): Engl J Med 2023; 388(13):1171-1180. doi:10.1056/NEJMo0a2212754
944-952. doi:10.1016/j.jvs.2007.01.025 35. Ichihashi S, Shimohara Y, Bolstad F, Iwakoshi S, Kichikawa K. Sim-

18. Conte MS, Bradbury AW, Kolh P, et al. Global vascular guidelines on plified endovascular deep venous arterialization for non-option CLI

the management of chronic limb-threatening ischemia [published
correction appears in J Vasc Surg 2019; 70(2):662]. J Vasc Surg 2019;
69(65):35-1255.e40. doi:10.1016/j.jvs.2019.02.016

CLEVELAND CLINIC JOURNAL OF MEDICINE

patients by percutaneous direct needle puncture of tibial artery and
vein under ultrasound guidance (AV spear technique). Cardiovasc In-
tervent Radiol 2020; 43(2):339-343. doi:10.1007/s00270-019-02388-2

VOLUME 91 ¢ NUMBER 11 NOVEMBER 2024 691



LIMB-THREATENING ISCHEMIA

36. Ysa A, Lobato M, Mikelarena E, et al. Homemade device to facili- a patient cohort with critical limb ischemia. Ann Vasc Surg 2014;
tate percutaneous venous arterialization in patients with no-option 28(5):1123-1127. doi:10.1016/j.avsg.2013.08.010
critical limb ischemia. J Endovasc Ther 2019; 26(2):213-218. 41. Sasajima T, Azuma N, Uchida H, Asada H, Inaba M, Akasaka N.
doi:10.1177/1526602819830983 Combined distal venous arterialization and free flap for patients

37. Nakama T, Ichihashi S, Ogata K, et al. Twelve-month clinical out- with extensive tissue loss. Ann Vasc Surg 2010; 24(3):373-381.
comes of percutaneous deep venous arterialization with alternative doi:10.1016/j.avsg.2009.07.001
techniques and ordinary endovascular therapy devices for patients 42. Ozbek C, Kestelli M, Emrecan B, et al. A novel approach: ascending
with chronic limb-threatening ischemia: results of the DEPARTURE venous arterialization for atherosclerosis obliterans. Eur J Vasc
Japan study. Cardiovasc Intervent Radiol 2022; 45(5):622-632. Endovasc Surg 2005; 29(1):47-51.
doi:10.1007/500270-022-03095-1 doi:10.1016/j.ejvs.2004.09.027

38. Cangiano G, Corvino F, Giurazza F, et al. Percutaneous deep foot 43. Eikelboom JW, Connolly SJ, Bosch J, et al. Rivaroxaban with or
vein arterialization IVUS-guided in no-option critical limb ischemia without aspirin in stable cardiovascular disease. N Engl J Med 2017;
diabetic patients. Vasc Endovascular Surg 2021; 55(1):58-63. 377(14):1319-1330. doi:10.1056/NEJMoa1709118
doi:10.1177/1538574420965743 44. Bonaca MP, Bauersachs RM, Anand SS, et al. Rivaroxaban in pe-

39. Efficacy of oral anticoagulants compared with aspirin after infraingui- ripheral artery disease after revascularization. N Engl J Med 2020;
nal bypass surgery (The Dutch Bypass Oral Anticoagulants or Aspirin 382(21):1994-2004. doi:10.1056/NEJM0a2000052
Study): a randomised trial [published correction appears in Lancet i .
2000; 355(9209):1104]. Lancet 2000; 355(9201):346-351. pmid:10665553 Address: Lee Kirksey, MD, MBA, Vice Chairman, Department of Vascular

40. Schreve MA, Minnee RC, Bosma J, Leijdekkers VJ, Idu MM, Vahl AC. Surgery, F30, Cleveland Clinic, 9500 Euclid Avenue, Cleveland, OH 44195;
Comparative study of venous arterialization and pedal bypass in kirksel@ccf.org

Cleveland Clinic

Cleveland Clinic
Gut Insights:
Exploring the Latest
In Gastroenterology

March 17-18, 2025

Margaritaville Hollywood Beach Resort
Hollywood, Florida

www.ccfecme.org/GUT2025

692 CLEVELAND CLINIC JOURNAL OF MEDICINE =~ VOLUME 91 e NUMBER 11 NOVEMBER 2024



REVIEW mm

Rebecca S. Gold, MD, MAS Meagan Williams, MD Heather M. Wainstein, MD
Acting Instructor, Provisional Chief, Depart- Assistant Professor, Department of General Assistant Professor, Department of General
ment of Medicine, University of Washington Internal Medicine, Dell Medical School, Internal Medicine, UT Southwestern Medical
School of Medicine, Seattle, WA; Veterans University of Texas at Austin, Austin, TX Center, Dallas, TX

Administration Puget Sound Healthcare

System, Seattle, WA
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ABSTRACT

The risk of developing cervical cancer is not equal across
populations—individual health history, economic, polit-
ical, and societal factors influence cervical cancer risk.
Certain health conditions, including human immunode-
ficiency virus (HIV) infection, immunosuppression, and
history of high-grade cervical dysplasia, are associated
with higher cervical cancer risk and warrant distinct
screening, surveillance, and management guidelines. It is
imperative for clinicians to recognize high-risk groups and
apply appropriate corresponding guidelines. However, this
can be difficult in practice, as recommendations regularly
evolve. This review offers up-to-date guidance in a case-
based format on cervical cancer screening, surveillance,
and management for high-risk patients.

KEY POINTS

Cervical cancer screening, surveillance, and manage-
ment in high-risk populations differ compared with
average-risk populations.

Individuals at increased risk include those with a history
of HIV infection, immunosuppression, in utero exposure
to diethylstilbestrol, or high-grade cervical dysplasia or
human papillomavirus—related lower genital tract cancer,
and those who have been underscreened.

High-risk patients generally require more-intensive
screening (ie, every 3 years vs every 5) and screening
past age 65.

doi:10.3949/ccjm.91a.24023
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ERVICAL CANCER is the fourth most common
Ccancer in women worldwide and a leading
cause of cancer deaths in developing parts of
the world."? In resource-rich countries, cervi-
cal cancer incidence and mortality are lower
due to the availability of screening and human
papillomavirus (HPV) vaccination.! However,
certain populations in the United States have
a higher cervical cancer incidence, including
individuals who are immunocompromised due
to human immunodeficiency virus (HIV) infec-
tion® or other causes or who are living in com-
munities with higher poverty levels, likely due
to limited access to healthcare and screening.*
Moreover, studies suggest that the proportion
of US patients who are up-to-date on cervical
cancer screening has decreased in recent years,
from 86% in 2005 to 77% in 2019, with the
lowest rates in non-White, underinsured, rural,
and nonheterosexual women.’

Persistent infection with oncogenic high-
risk HPV, particularly subtypes 16 and 18,
causes almost all cases of cervical cancer.%’
Fortunately, the vast majority of cervical HPV
infections are transient.®’ Risk factors for per-
sistent HPV infection include infection with
oncogenic subtypes, older age, immunosuppres-
sion, smoking, and possibly other sexually trans-
mitted infections—although it is unclear if this
is correlation or causation.”® When cervical
HPV infection persists, progression from initial
infection to cervical intraepithelial neoplasia
(CIN) and finally invasive cancer takes years to
decades.!! Cervical cancer screening can detect
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TABLE 1

Cervical cancer screening among average-risk patients

Organization

Recommended screening test and frequency

2018 US Preventive Services Task
Force'

Age < 21 years
No screening

Age 21-29 years
Cervical cytology (Pap test) every
3 years

Age 30-65 years

Choose between

e Cervical cytology (Pap test) every
3 years, or

e Primary HPV testing every
5 years, or

e (Cotesting every 5 years

2020 American Cancer Society' Age 25-65 years

Primary HPV testing every 5 years preferred

Acceptable alternatives (given access to primary HPV testing may be limited):

e Cotesting every 5 years, or

e Cervical cytology (Pap test) every 3 years

HPV = human papillomavirus; Pap = Papanicolaou

precancerous changes, and treatment of these precut-
sors can prevent the development of invasive cancer.!?

I SCREENING FOR AVERAGE-RISK PATIENTS

There are 3 methods generally used for cervical cancer

screening:

e Cytology, or Papanicolaou (Pap) test: evaluation of
cellular morphology for abnormalities

e Primary HPV testing: detection of DNA from
high-risk HPV with genotyping to identify whether

HPV-16, HPV-18, or other high-risk genotypes are

present; primary HPV testing should be ordered

with reflex cytology (performed if the sample is
positive for HPV)

e Cotesting: cytology and high-risk HPV testing
administered together.

Because cytology alone has lower sensitivity for pre-
cancer and cancer than HPV-based testing (ie, primary
HPV testing or cotesting),” cytology alone should be
repeated every 3 years, while HPV-based testing can
be repeated every 5 years.!>’ Primary HPV testing is
a more efficient screening method than cotesting but
is not universally available. There are currently only
2 US Food and Drug Administration—approved primary
HPV tests,!? so clinicians should ensure an approved
assay is used.

Screening recommendations for average-risk indi-
viduals vary by professional organization. We typically
use either the 2018 US Preventive Services Task Force®
or 2020 American Cancer Society guidelines'? (Table
1). Figure 1 provides guidance on how to identify
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average-risk patients.'*"> Note that both guidelines
recommend following age-specific screening recom-
mendations for all average-risk patients, regardless of
HPV-vaccination status or sexual activity.'>!?

Both the US Preventive Services Task Force and
American Cancer Society guidelines note that there is
no significant benefit of continuing to screen patients
who are older than 65 and have had previous adequate
screening with no history of CIN2, CIN3, adenocarci-
noma in situ, or invasive cancer (collectively termed
CIN2+) in the past 25 years (Table 2).!21 Patients
who have undergone a hysterectomy with removal of
the cervix (total hysterectomy) for benign indications
with no history of CIN2+ in the past 25 years can also
discontinue screening. Patients who have undergone
a hysterectomy that retained the cervix (subtotal or
supracervical hysterectomy) should continue screen-
ing per guidelines for average- or high-risk patients, as
clinically appropriate.!>!3

I MANAGEMENT FOR AVERAGE-RISK PATIENTS

For average-risk patients, clinicians should use the
2019 American Society of Colposcopy and Cervical
Pathology (ASCCP) risk-based management consen-
sus guidelines'® to interpret HPV and cytology results
and decide on appropriate next steps. ASCCP has
created a management guidelines web application
(https://app.asccp.org) that is available free of charge
and a smartphone application (https://www.asccp.org/
mobile-app) available for purchase. These guidelines
are based on the principle of “equal management for

NOVEMBER 2024



GOLD AND COLLEAGUES

Is patient asymptomatic?
(eg, no abnormal uterine
or vaginal bleeding, no
postmenopausal bleeding,
no visible lesions of cervix
or vagina)

Diagnostic Pap

-
No May stop screening if
no history of CIN2+ in
past 25 years

Yes

Y

Does patient have

a cervix??
v Yes
Is patient
immunocompetent? No
Review high-risk
Yes screening
y guidelines

Does patient have history of Af

in utero diethylstilbestrol
exposure?

No

\

4

Does patient have history of
abnormal cervical cancer
screening results?

\

4

No

Does patient have history of
HPV-related lower genital

tract cancer?

Yes ASCCP risk-based
management
consensus guidelines
Yes Consider lifetime

annual cytologic
evaluation®

No

\ 4

Average-risk
screening
guidelines

Figure 1. Who can follow average-risk screening guidelines?

2For patients who are uncertain if their cervix was removed during a benign hysterectomy, clinicians can review surgical records or perform an examination to
determine the presence of the cervix.
bLifetime annual cytologic evaluation based on current Society of Gynecologic Oncology recommendations.'

ASCCP = American Society of Colposcopy and Cervical Pathology; CIN2+ = cervical intraepithelial grade 2 or higher; HPV = human papillomavirus; Pap = Papanicolaou

Based on data from reference 14.
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TABLE 2

When to stop cervical cancer screening in average-risk patients

Age > 65 years, if...

After hysterectomy, if...

Patient is asymptomatic, and
Has no history of CIN2 or worse in the past 25 years, and

Has undergone adequate prior screening:
® 3 consecutive negative cytology results in past 10 years with
most recent within 3 years, or
e 2 consecutive negative HPV test results in past 10 years with
most recent within 5 years

Total hysterectomy (removal of the cervix) was performed,® and
Hysterectomy was performed for benign indication, and
There is no history of high-grade precancerous lesion (eg, CIN2 or

worse) in the past 25 years or history of HPV-related lower genital
tract cancer

2Patients who have undergone a hysterectomy and retained the cervix (subtotal or supracervical hysterectomy) should continue screening per guidelines for

average- or high-risk screening, as clinically appropriate.
CIN2 = cervical intraepithelial grade 2; HPV = human papillomavirus

equal risk” and therefore follow a risk-based rather than
a results-based approach to determine management.
Risk is estimated using current screening results
and prior screening and colposcopic biopsy results (if
known) while considering personal factors such as age
and frequency of screening. Decisions are based on
whether the immediate risk of CIN3+ (CIN3, adeno-
carcinoma in situ, or invasive cancer) is 4% or greater.
This level of risk requires further management, which
typically necessitates the involvement of gynecology
or gynecology-oncology for colposcopy or treatment. If
the risk is less than 4%, then the tool looks at the 5-year
risk of CIN3+ to determine the surveillance interval
(eg, repeat screening in 1, 3, or 5 years). These patients
can continue to be followed in a primary care setting.'®

I SCREENING AND MANAGEMENT FOR HIGH-RISK
PATIENTS: CASE SCENARIOS

The following cases illustrate commonly encountered
challenges in screening and managing patients at
increased risk for developing cervical cancer.

Case 1

A 35-year-old woman with a history of systemic lupus
erythematosus (not currently on medication) presents
for an annual examination. Her last Pap test 3 years ago
was normal and negative for HPV. She asks if she needs a
Pap test. Her physician advises that she can wait another
2 years because she had negative cotesting 3 years ago
and is not on immunosuppressive medication.

Case 2
A 45-year-old woman who recently underwent hyster-
ectomy presents for an annual examination. She asks if

696 CLEVELAND CLINIC JOURNAL OF MEDICINE
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Based on information in references 12 and 13.

she needs a Pap test. She reports that her hysterectomy
was performed for fibroids and heavy menstrual bleed-
ing. The pathology was benign, and the report confirms
the cervix was removed. She mentions having had an
abnormal Pap test in her 30s requiring “a procedure” but
that subsequent Pap tests were normal. Her physician
advises that she does not need further cervical cancer
screening because the cervix was removed.

Case 3

A 68-year-old woman with a history of hypertension
presents for an annual examination. She recently relo-
cated and is new to the clinic. While reviewing the care
gaps in the electronic medical record, which generates
alerts based on patient age, the physician notes that
they need to discuss breast cancer screening. There is
no alert for cervical cancer screening, so the physician
assumes that the patient has aged out and does not need
anything further at this time.

Il WHO IS CONSIDERED HIGH-RISK?

Individuals who have a history of HIV, solid organ or
hematopoietic stem cell transplant, systemic lupus ery-
thematosus, treatment with immunosuppressive med-
ications, in utero diethylstilbestrol (DES) exposure,
high-grade cervical dysplasia, or HPV-related lower
genital tract cancer or who have been underscreened
or never-screened are all at higher risk for developing
invasive cervical cancer.>!%1718 Agq such, there are
distinct screening and management recommendations
for these individuals.

Cervical cancer screening recommendations for
patients who are immunosuppressed but do not have
HIV are limited due to a lack of quality evidence.
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TABLE 3
Immunosuppressants and immunosuppressive treatments
Calcineurin Monoclonal
inhibitors Cytotoxic agents mTOR inhibitors Steroids Biologics antibodies
Tacrolimus (Crohn; ~ Mycophenolate Sirolimus Prednisone (IBD; FDA) Abatacept Basiliximab
non-FDA) Azathioprine (IBD; Everolimus Prednisolone (IBD; Adalimumab (IBD; FDA) Daclizumab
Cyclosporine (UC; non-FDA) FDA) Anakinra Muromonab
non-FDA) Leflunomide (Crohn; Budesonide (IBD; Apremilast
non-FDA) FDA) Certolizumab (Crohn; FDA)
Chlorambucil Dexamethasone (IBD;  Etanercept (Crohn; non-FDA)
Cyclophosphamide FDA) Golimumab (UC; FDA)
Mercaptopurine (IBD; Infliximab (IBD; FDA)
non-FDA) Ixekizumab
Methotrexate (Crohn; Natalizumab (Crohn; FDA;
non-FDA) (UC; non-FDA)
Platinum compounds Rituximab
Fluorouracil Secukinumab
Dactinomycin Tocilizumab

Ustekinumab (Crohn; FDA)
Vedolizumab (IBD; FDA)

FDA = US Food and Drug Administration; IBD = inflammatory bowel disease; mTOR = mammalian target of rapamycin; UC = ulcerative colitis

Reprinted from Moscicki AB, et al. Guidelines for cervical cancer screening in immunosuppressed women without HIV infection. J Low Genit Tract Dis 2019;
23(2):87-101. doi:10.1097/LGT.0000000000000468 with permission from Wolters Kluwer Health.

Following a detailed literature review, Moscicki et al'?

published guidelines for cervical cancer screening in

immunosuppressed women without HIV infection and

determined that the following patient populations

being treated with immunosuppressive medications

(Table 3) have a higher risk of developing cervical

cancer compared with the general population:’

e Solid organ transplant

e Hematopoietic stem cell transplant

e Systemic lupus erythematosus (regardless of treat-
ment status)

¢ Inflammatory bowel disease or rheumatoid arthritis.
Note that this group found that patients with systemic

lupus erythematosus are at increased risk of developing

cervical dysplasia and cancer regardless of treatment

status.'” The underlying mechanism for this is unclear

but is postulated to stem from increased risk of HPV

infection owing to underlying immune dysregulation."

I SCREENING AND MANAGEMENT IN HIGH-RISK
POPULATIONS

HIV infection

Cervical cancer screening guidelines for individuals
living with HIV are well-supported by retrospective
and prospective studies.>'*162%2! Current US Depart-
ment of Health and Human Services and National
Institutes of Health Office of AIDS Research screening

and management guidelines for individuals living with
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HIV are summarized in Table 4.%162°2! Briefly, cervical
cancer screening should begin at the time of initial HIV
diagnosis but not before age 21. Cytology (Pap test)
is the recommended screening method in individuals
less than 30 years old and is performed annually for
a total of 3 years. If the 3 consecutive Pap tests are
normal, then follow-up screening is recommended
every 3 years.

Individuals 30 years or older living with HIV should
be screened with cytology alone using the approach
detailed above or with cotesting every 3 years to con-
tinue throughout the individual’s lifetime (and not,
as in the general population, end at age 65).° Primary
HPV testing is not approved for use in patients with
HIV as it has not been validated in this population.

Patients with HIV are at increased risk for other
HPV-associated cancers as well. At the time of cervical
cancer screening, the genitalia and perianal region
should be carefully examined for visual signs of warts
or invasive cancer.’ If a patient with HIV undergoes
a total hysterectomy for benign disease and has no
history of CIN2+, then ongoing routine screening for
cervical or vaginal cancer is generally not necessary.
However, female patients with a history of CIN2+ are
at increased risk for vaginal and vulvar cancer and
should be followed with an annual vaginal cuff Pap
test.” Some providers perform more frequent screen-
ing or resume screening after hysterectomy for benign
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TABLE 4

Cervical cancer screening and management among individuals with HIV
Screening
Age to start Age to stop Recommended test and frequency Rationale
Screening should Screening should Age < 30 years Age > 30 years Begin screening at age 21 to provide a
begin at time of continue throughout ~ Cytology (Pap test) at ~ Choose between 3-5-year window before age 25, when
diagnosis but not a patient’s lifetime baseline, then annually  cytology (Pap test) the risk of invasive cervical cancer in

before age 21 (considering life
expectancy)? If 3 consecutive Pap
tests are normal, then
cytology every 3 years
(until age 30)
Management

at baseline, then
annually (if not already
completed before age
30); if 3 consecutive
Pap tests are normal,
then cytology every

3 years or cotesting
every 3 years

patients with HIV exceeds that of the
general population?’; while historically
screening was done before age 21,
patients rarely develop cervical cancer
before age 217

In patients age < 30, cotesting is not
recommended due to a high prevalence
of transient HPV in this age group?

Regardless of age, colposcopy is recommended in the following scenarios:
*HPV-positive ASC-US; if HPV testing is not performed, then repeat cytology in 6—12 months is recommended, with colposcopy referral for

ASC-US or worse

*All cytology results of low-grade squamous intraepithelial lesion or worse (including ASC-H, atypical glandular cells, adenocarcinoma
in situ, and high-grade squamous intraepithelial lesion) regardless of HPV test results (if completed)

?f a patient with HIV undergoes a hysterectomy with removal of cervix (total hysterectomy) for benign disease and has no history of cervical intraepithelial
neoplasia 2+, then ongoing routine screening for cervical or vaginal cancer is generally not recommended.

ASC-H = atypical squamous cells, cannot exclude high-grade squamous intraepithelial lesion; ASC-US = atypical squamous cells of undetermined significance;
HIV = human immunodeficiency virus; HPV = human papillomavirus; Pap = Papanicolaou

disease if HIV is poorly controlled or begins to progress
(eg, rising viral load, falling CD4 level, new opportunis-
tic infection). However, there are no current guidelines
around this practice.

Individuals with HIV have a higher risk of CIN3+
with low-grade abnormalities on cytology. As such,
regardless of age, colposcopy is recommended for
HPV-positive atypical squamous cells of undetermined
significance®'**!" and all cytology results of low-grade
squamous intraepithelial lesion or worse, regardless of
HPV test results (if completed).!® Clinicians can refer
to the ASCCP web or mobile application (https://www.
asccp.org).' In general, treatment for CIN in patients
with HIV should be managed according to ASCCP

guidelines.>!®

Immunosuppressed, no history of HIV

Immunosuppressive therapy. Per ASCCP, patients
with a history of solid organ transplant or hematopoi-
etic stem cell transplant, systemic lupus erythematosus
(regardless of treatment), and inflammatory bowel
disease or rheumatoid arthritis on immunosuppressive
therapy should follow the US Department of Health
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Data from references 3 and 16.

and Human Services screening and management
guidelines for individuals with HIV.>'7 Patients with
inflammatory bowel disease or rheumatoid arthritis
not on immunosuppressive therapy or patients with
type 1 diabetes mellitus should follow screening guide-
lines for average-risk individuals.!” Patients who have
undergone hematopoietic stem cell transplant and
develop genital graft-vs-host disease or chronic genital
graft-vs-host disease should resume annual cervical
cytology until 3 consecutive normal results or repeat
baseline cotesting (if > 30 years)."?

Transplant. Screening guidelines for transplant
patients differ between organizations.>'”?**> The Amer-
ican Society of Transplantation recommends screening
with Pap or cotesting every 6 months for the first year
after solid organ transplant, then annually indefinitely
if the first tests are negative, although this has been
noted as a weak recommendation based on low-quality
evidence.”” The American Society of Transplantation
suggests changing the frequency back to every 6 months
for 1 year following treatment for rejection. These same
American Society of Transplantation guidelines also
recommend that transplant recipients be screened with
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Figure 2. Management and surveillance for patients with a history of high-grade cervical dysplasia (high-
grade squamous intraepithelial lesion, cervical intraepithelial 2 or 3, or adenocarcinoma in situ).

HPV = human papillomavirus; OB/GYN = Obstetrics and Gynecology

the same periodicity as women with HIV infection,
in keeping with ASCCP and Moscicki et al.!” A study
modeling the application of US Department of Health
and Human Services screening intervals for women
with HIV to solid organ transplant patients found that
more than two-thirds could have safely qualified for
extending screening to every 3 years after 3 consecutive
annual benign cytologic test results.?* Further studies
are needed among solid organ transplant recipients.
Autoimmune diseases. Notably, there are other
groups of patients who are immunosuppressed, not

CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 91 ¢ NUMBER 11

specifically listed above, who may also warrant more
intensive screening. For example, Australia’s Cancer
Council cervical cancer screening guideline® recom-
mends considering HPV-based screening every 3 years
for patients who are being treated with immunosup-
pressive therapy for autoimmune diseases such as neu-
romyelitis optica or sarcoidosis, as well as for patients
with congenital immune deficiency. However, there
are no definitive recommendations for patients with
other autoimmune diseases, as data are limited in these
populations. As such, clinicians may consider shared
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decision-making for patients on active immunosuppres-
sion for autoimmune diseases not specifically considered
by current guidelines,'” as it may be reasonable to follow
screening guidelines for individuals with HIV.>!

History of high-grade cervical dysplasia

After a diagnosis with high-grade cytology or histol-
ogy (ie, high-grade squamous intraepithelial lesion or
CINZ2, CIN3, or adenocarcinoma in situ), patients
require treatment followed by increased short-term
and long-term surveillance, based on the 2019 ASCCP
risk-based management consensus guidelines.'® Patients
treated with total hysterectomy should undergo
3 annual HPV-based tests (Figure 2). Patients treated
with excision (eg, cold knife or laser conization, loop
electrosurgical excision procedure) or ablation (eg,
cryotherapy, carbon dioxide laser or thermal ablation),
with the cervix left in place, should also receive HPV-
based testing at 6 months, then annual HPV-based
testing until 3 consecutive normal HPV-based tests.
Then patients can enter long-term surveillance with
HPV-based testing every 3 years for a minimum of
25 years, even beyond age 65. Note that these patients
should never return to 5-year interval testing.

If a patient reaches 65 years and has completed the
recommended 3-year interval screening for 25 years,
then clinicians can use shared decision-making to deter-
mine the need for continued screening.!®**28 Approxi-
mately 20% of cervical cancers occur in patients older
than 65 years.'®?? Long-term population studies suggest
a persistent 2-fold increase in cervical cancer risk after
treatment of a histologic high-grade squamous intraep-
ithelial lesion, which continues for at least 25 years and
seems to be higher for patients older than 50.162728 As
cervical cancer risk appears to remain above general
population levels,”” continued screening is acceptable, as
long as the patient remains in good health. In contrast,
discontinuation of screening is recommended if a patient
has limited life expectancy.

HIV and cervical dysplasia. Patients with HIV
and a history of a high-grade squamous intraepithelial
lesion should generally undergo treatment followed
by increased short-term and long-term surveillance
according to ASCCP guidelines with cotesting, as
primary HPV testing is not approved for patients with
HIV.>1¢ Surveillance should be continued throughout
a patient’s lifetime, regardless of treatment choice (ie,
even if treated with total hysterectomy).> CIN recurs
more frequently among patients with HIV,*® and risk
of recurrence may correlate with degree of immuno-
suppression.?!*° As such, some clinicians perform more
frequent follow-up in patients with HIV, particularly
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those with poorly controlled disease, although there
are no current guidelines for this practice.’

History of HPV-related lower genital tract

or anal cancer

Patients with HPV-associated invasive lower genital
tract cancer (vulvar, vaginal, or cervical cancer) who
have successfully undergone primary treatment are still
at an increased risk for not only local disease recur-
rence but also for other HPV-related malignancies.
Although the optimal surveillance strategy for these
patients has not yet been established, the Society of
Gynecologic Oncology" recommends close monitoring
by gynecologic oncology providers with complete assess-
ment of areas susceptible to HPV-infection, including
the vulva, vagina, cervix, and the perianal region, via
visual inspection, speculum, bimanual, and rectovaginal
examination. Although data are limited, this group also
recommends lifetime annual cytologic evaluation of the
cervix or vagina if the cervix is removed.

At time of diagnosis with anal cancer, it is recom-
mended that female patients additionally undergo screen-
ing for cervical cancer if they are not up to date, given
the frequent association between anorectal HPV infec-
tion and HPV infection of the cervix.’! However, there
are no specific recommendations for increased frequency
of cervical cancer screening in individuals who have
completed primary treatment for anal cancer. At pres-
ent, these individuals can follow screening guidelines for
average-risk individuals.’>*

DES exposure
Before 1971, millions of people were exposed in utero
to DES given to mothers to prevent pregnancy compli-
cations.'® Several adverse outcomes have been linked
to this exposure, including increased risk of developing
vaginal and cervical clear-cell adenocarcinoma, a rare
form of cervical cancer not related to infection with
high-risk HPV, as well as precursors of cervical and
vaginal cancer (ie, squamous intraepithelial lesions or
CIN).!2183% Historically, DES-exposed patients were
advised to have annual pelvic examinations with visu-
alization of the cervix and vaginal wall, and collection of
cytology specimens from the cervix and all 4 quadrants
of the vagina.”” However, most guidelines do not spe-
cifically address screening in patients who were exposed
to DES and do not have updated recommendations to
reflect the aging DES-exposed population.'?** Moreover,
there is no specific guidance on the incorporation of
HPV-based testing in addition to cytology.

Palpation for focal lesions or areas of abnormal tis-
sue growth is a crucial part of the examination for DES-
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exposed patients and may provide the only evidence
of clear-cell adenocarcinoma.*® During inspection, the
speculum should be gently rotated as it is withdrawn
to fully assess the entire vaginal wall. Colposcopy is no
longer recommended as part of routine screening but
should be used to follow-up any abnormal cytology.”
When abnormal cytology is reported, it may be helpful
to consult a gynecologist experienced in evaluating
DES-exposed patients, when available. There are no
clear recommendations for when to stop screening;
however, it may be reasonable to continue annual
screening as long as the patient would be interested
in treatment should cancer be detected.”

Inadequate prior screening

The majority of invasive cervical cancer cases occur
in individuals who were inadequately screened, never
screened, or were unable to complete appropriate
follow-up and treatment.!®!>!3 Moreover, in the United
States, cervical cancer incidence and mortality are dis-
proportionately high among racial and ethnic minorities
(eg, African American, American Indian and Alaska
Native, Hispanic, Asian American), sexual and gender
minorities, individuals with disabilities, recent immi-
grants, individuals with low income, the uninsured
and underinsured, medically underserved patients, and
geographically isolated populations with limited access
to care. Targeted outreach to select populations may
help address these disparities.

One other promising possible solution is HPV
self-sampling.’” Self-sampling was recently approved
by the US Food and Drug Administration for use in the
healthcare setting and may help increase screening of
women who have traditionally faced barriers to care or
have experienced trauma.!??%%

Note that in patients who have never been screened
or have rarely been screened (defined by ASCCP as
patients who have not undergone screening within
the past 5 years) and who are not pregnant and are 25
or older, expedited treatment (ie, treatment without
preceding colposcopic biopsy) should be considered
for HPV-positive high-grade squamous intraepithelial
lesion cytology, regardless of HPV genotype.!

When caring for older patients with inadequate prior
screening, it may be reasonable to order cotesting to
establish a new “baseline” rather than primary HPV
testing or cytology alone. Cervical cancer screening
should be continued beyond age 65 in patients who
have not had adequate prior screening (Table 2) or
have an unknown screening history.”* Inadequate
screening at younger ages or stopping screening before
criteria for cessation have been met are important risk
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factors for developing cervical cancer at older ages and
being diagnosed with more advanced stage disease.!?
In the absence of a history or confirmation of recent
adequate negative screening results, clinicians should
continue screening patients beyond age 65 if their life
expectancy is more than 10 years, at least until criteria
for cessation are confirmed or longer, based on shared
decision-making.

I CASES REVISITED

Case 1

A 35-year-old woman with systemic lupus erythema-
tosus, regardless of treatment status, is at elevated risk
for developing invasive cervical cancer and therefore
should follow US Department of Health and Human
Services screening guidelines for individuals with HIV.>!7
She should undergo screening with cotesting every 3
years and therefore is due for screening now. Note that
cytology alone would also be an option but would require
clarifying whether she had previously completed 3 con-
secutive annual Pap tests with normal results.

Case 2

A 45-year-old woman who has had a hysterectomy
should be evaluated for type of hysterectomy performed
(ie, with or without removal of cervix) and history of
CIN2+ in the past 25 years. Removal of the cervix can
be confirmed by reviewing the hysterectomy operative
or pathology reports or by examination with speculum
and palpation. A history of CIN2+ can be ascertained
by reviewing prior pathology reports, or when needed,
by eliciting further history on prior procedures, as loop
electrosurgical excision procedures or cone procedures
are typically performed for higher grade (eg, > CIN2 or
high-grade squamous intraepithelial lesion) colposcopic
biopsy results.

For this patient, if a history of CIN2+ is confirmed,
she will need long-term surveillance with HPV-based
testing of the vaginal cuff at 3-year intervals for a min-
imum of 25 years from date of the loop electrosurgical
excision procedure or cone procedure (even if the
patient were to turn 65 during that period), even though
her cervix has now been removed. Again, note that this
patient should never return to screening every 5 years.

Case 3

A 68-year-old woman should be evaluated to determine
whether she is at average or high risk for developing
cervical cancer (eg, history of immunosuppression or
history of CIN2+ in the past 25 years), the presence or
absence of a cervix, and adequacy of prior screening.
Adequate prior screening for this patient is defined
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as 3 consecutive negative cytology screenings or tests
in the previous 10 years with the most recent hav-
ing been within 3 years, or 2 consecutive negative
HPV-based tests in the previous 10 years with most
recent having been within 5 years. It can be difficult,
particularly when patients relocate or transfer from a
different healthcare system, to obtain documentation
of screening history. However, the physician should
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An Educational Resource for Providers
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How to earn AMA PRA Category 1 Credit™
and ABIM MOC points

AMA/PRA Category 1 Credit™

To read articles as CME activities and claim credit, go to
www.ccjm.org, click on the “CME/MOC" menu, and
then “Articles.” Find the articles that you want to read
as CME activities and click on the appropriate links.
After reading an article, click on the link to complete
the activity. You will be asked to log in to your MyCME
account (or to create an account). Upon logging in,
select “CME,” complete the activity evaluation, and
print your certificate.

Call 216-444-2661 or e-mail ccjm@ccf.org with questions.

Maintenance of Certification (MOC) Points

All Cleveland Clinic Journal of Medicine CME activities are
eligible for ABIM MOC points. Physicians may claim MOC
points in addition to CME credit.

Follow the instructions for completing and claiming
credit for CME activities.

When you log into your MyCME account, select
"CME & MOC" and enter your ABIM identification
number and your date of birth. The system will store
this information after you enter it the first time.

Complete the quiz and evaluation and print your CME
certificate.

November 2024 CME/MOC activity:
Estimated time to complete the activity: up to 1 hour

Cervical cancer screening in high-risk patients:
Clinical challenges in primary care

Release date: November 1, 2024
Expiration date: October 31, 2025

FINANCIAL DISCLOSURES: In accordance with the Standards for
Integrity and Independence issued by the Accreditation Council for
Continuing Medical Education (ACCME), The Cleveland Clinic Center
for Continuing Education mitigates all relevant conflicts of interest to
ensure CE activities are free of commercial bias.

AUTHOR AND STAFF DISCLOSURES: Authors’ potential conflicts of
interest are disclosed within their articles. Cleveland Clinic Journal

of Medicine’s staff disclose the following financial relationships that
may be relevant to their editorial roles: Dr. Brian F. Mandell (Editor in
Chief) reports teaching and speaking for Genentech; and consulting for
Horizon Pharma. Dr. Kristin Highland (Associate Editor) has disclosed
financial interests (consulting, research, teaching, and speaking) with
Actelion Pharmaceuticals, Bayer Healthcare, Boehringer Ingelheim,
Eiger Biopharmaceuticals, Gententech, Gossamer Bio, Lilly, Reata
Pharmaceuticals, United Therapeutics, and Viela Bio. Dr. Christian Nasr
(Associate Editor) reports service on advisory committees or review
panels for Exelixis, Horizon Pharma, Neurogastrx, and Nevro Corp.;
and consulting for Siemens.

DISCLAIMER: The information in these educational activities is provided
for general medical education purposes only and is not meant to
substitute for the independent medical judgment of a physician relative
to diagnostic and treatment options of a specific patient’s medical con-
dition. The viewpoints expressed in these CME activities are those of the
authors. They do not represent an endorsement by The Cleveland Clinic
Foundation. In no event will The Cleveland Clinic Foundation be liable
for any decision made or action taken in reliance upon the information
provided through these CME activities.
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CME ACCREDITATION:

In support of improving patient care, Cleveland Clinic Center for
Continuing Education is jointly accredited by the Accreditation Council
for Continuing Medical Education (ACCME), the Accreditation Council
for Pharmacy Education (ACPE), and the American Nurses Credentialing
Center (ANCCQ), to provide continuing education for the healthcare team.

The Cleveland Clinic Center for Continuing Education designates this
journal-based CME activity for a maximum of 7.0 AMA PRA Category 1
Credit™. Physicians should claim only the credit commensurate with the
extent of their participation in the activity.

Participants claiming CME credit from this activity may submit the credit
hours to the American Osteopathic Association for Category 2 credit.

AMERICAN BOARD OF INTERNAL MEDICINE (ABIM):

Successful completion of this CME activity, which includes participation
in the evaluation component, enables the participant to earn up to 1.0
MOC points in the American Board of Internal Medicine’s (ABIM)
Maintenance of Certification (MOC) program. It is the CME activity
provider’s responsibility to submit participant completion information
to ACCME for the purpose of granting ABIM MOC credit.

Please Note: To receive MOC you must select the MOC option during
the online credit claiming process and complete the required steps.
ABIM MOC points will be reported within 30 days of claiming credit.
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