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When the Jar Keeps 
Growing
To the Editor: 

Aziz and Jarjour's editorial, “When Everything 
Matters: Choosing What Truly Counts in Academic 
Medicine," offers thoughtful guidance for aca-
demic physicians navigating increasingly complex 
professional lives.1 Their call for intentionality, pri-
oritization, and aligning one’s work with a deeper 
sense of purpose will resonate with many faculty 
members.

We agree that academic physicians benefit 
from clarity about their “big rocks.” However, the 
essay largely frames the problem as one of indi-
vidual choice. Many faculty are not overextended 
because they have failed to define what mat-
ters. The decision to pursue academic medicine 
reflects what matters most: generating and dis-
seminating knowledge, educating future genera-
tions, and improving patient care.2 Rather, many 
are overextended by institutional expectations 
that exceed the limits of time, energy, and human 
attention.

Patient care is a clear example. Academic phy-
sicians are increasingly expected to maintain clini-
cal productivity comparable to private practice col-
leagues while simultaneously fulfilling academic 
responsibilities. Yet much of modern care occurs 
outside traditional productivity measures through 
documentation, inbox management, patient mes-
sages, and regulatory requirements. A hospital-
wide survey found that academic physicians 
spent 24% of working hours on patient-related 
administrative duties, with two-thirds reporting 
negative effects on their ability to deliver high-
quality care.3 Much of this work remains difficult 
to measure but not difficult to feel. 

The same is true for academic work. Teaching, 
mentorship, scholarship, program development, 
quality improvement, committee service, and con-
tributions to professional organizations require 
substantial time and effort. Service contributions 
have been described as invisible labor that is sys-
tematically undervalued relative to research met-
rics such as citation indices.4 Despite progress 
in recognizing clinician-educator contributions, 
inconsistencies remain in how academic work is 
valued and rewarded.5 Scholarship often comes 
at the expense of personal time, as academic 
structures continue to reward work performed 
outside standard working hours.5 

The familiar image of a jar filled with rocks, 

LETTERS TO THE EDITOR

pebbles, and sand remains useful, but perhaps 
it no longer fully captures modern academic 
medicine. The jar itself has become larger and 
heavier. New expectations, expanding clinical 
demands, administrative responsibilities, and 
electronic work have enlarged the jar while leav-
ing unchanged the finite hours available to fill it.

Clarity remains necessary. But clarity alone 
cannot solve problems created by misaligned 
incentives, insufficient protected time, and grow-
ing clinical and administrative demands. Perhaps 
the next question for academic medicine is why 
so many talented physicians struggle to devote 
time to what matters most…and whether we have 
designed the jar wisely in the first place.

— Jayshil J. Patel, MD; Michael J. Malinowski, MD; 
Manpreet S. Mundi, MD
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Heat Stress and Chronic 
Kidney Disease Among 
Nepali Migrant Workers: 
A Global Health and Cli-
mate Change Perspective
To the Editor: 

Climate change is increasingly shaping pat-
terns of human disease, and chronic kidney dis-
ease of unknown etiology (CKDu) has emerged as 
a sentinel example of a climate-sensitive illness.¹ 
First recognized among agricultural workers in El 
Salvador in the 1990s as Mesoamerican nephrop-
athy, CKDu now affects individuals across India, 
the Middle East, Africa, and the Americas. Unlike 
conventional kidney disease linked to diabetes 
or hypertension, CKDu predominantly affects 
younger workers exposed to extreme heat, dehy-
dration, and intense physical labor. Recurrent heat 
stress leads to repeated subclinical kidney injury 
that progresses to chronic kidney failure.²

A similar crisis is affecting migrant workers 
from Nepal who return from the Middle East. Every 
year, over 1.5 million people leave Nepal to work 
in the extreme heat of the Gulf region, where tem-
peratures often hit 45 °C to 50 °C (113 °F to 122 °F). 
While the money they send home makes up nearly 
a quarter of Nepal’s entire economy, occupational 
protections remain limited. Data suggest that over 
90% of returnee migrant workers presenting with 
renal failure have “unknown etiology,” with many 
requiring dialysis before age 40.3 Similar CKDu 
clusters have been documented among sugar-
cane workers in Central America, miners, and 
agricultural laborers across South Asia and Africa, 
underscoring that this is a global climate-linked 
occupational disease.3-5

Pathophysiology is increasingly understood 
for every 1°C rise in WetBulb Globe Temperature 
(WBGT); the risk of acute kidney injury increases 
by approximately 18%. Recurrent heat stress, 
dehydration, and nonsteroidal anti-inflammatory 
drug (NSAID) use contribute to subclinical tubular 
injury and medullary hypoxia, ultimately leading 
to irreversible renal failure.4 Current safeguards 
are inadequate, as occupational protections are 
often clock-based rather than WBGT-based, and 
migration systems lack mandatory baseline renal 
screening.

We propose 3 priorities: (1) awareness – recog-
continued on page 335
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Every generation of physicians believes 
it is witnessing the greatest technologi-
cal revolution in medicine. Two centu-

ries ago, it was the stethoscope. Today, it is 
artificial intelligence (AI).

In 1816, a young French physician named 
René Laënnec was asked to evaluate a woman 
with symptoms of heart disease. At the time, 
physicians examined the chest by placing their 
ear directly against the patient’s body. Finding 
this approach awkward and uncomfortable for 
both physician and patient, Laënnec rolled a 
sheet of paper into a tube and placed one end 
on the patient’s chest while listening through 
the other. To his surprise, the heart sounds 
were clearer than they had ever been.1

That simple paper tube became the proto-
type of the stethoscope, one of the most trans-
formative inventions in the history of medicine. 
For more than two centuries, the stethoscope 
has symbolized the physician’s craft, represent-
ing scientific advancement, diagnostic preci-
sion, and clinical expertise.

Importantly, however, the stethoscope 
did not replace the bedside encounter. It 
enhanced it.

Today, medicine stands at another tech-

FROM THE EDITOR

What AI Cannot Do: Why Human Presence 
Will Always Matter in Medicine
Apurva Popat, MD; Fahad Aziz, MD

nological inflection point. AI may prove to be 
this generation’s stethoscope, a powerful tool 
capable of transforming how physicians gather 
information, interpret data, and make clinical 
decisions. Yet as we embrace this new tech-

vulnerability, and wisdom when navigating dif-
ficult decisions. They seek human connection 
during some of the most challenging moments 
of their lives.

AI can process information, but it can-

•  •  • 
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AI will undoubtedly help us diagnose disease 
more accurately and deliver care more efficiently, 

but it cannot replace human presence.  

not sit quietly with a family receiving devas-
tating news. It cannot recognize the subtle 
fear behind a patient’s smile or offer comfort 
through presence alone. These responsibilities 
remain uniquely human.

Gray and colleagues remind us that one 
of the most powerful interventions in medi-
cine requires neither advanced technology 
nor additional time – it simply requires sitting 
down.2 Their work demonstrates that patients 
perceive physicians who sit at the bedside as 
spending more time with them, even when the 
length of the encounter is unchanged. The act 
is deceptively simple: pull up a chair, sit at eye 
level, remove physical barriers, and focus on 
the patient rather than the computer screen. 
The diagnosis, treatment plan, and duration 
of the visit may remain exactly the same, 
yet the experience is transformed.3 Patients 
rarely remember their serum creatinine, tro-
ponin level, imaging findings, or medication 
adjustments. They remember whether they 
felt heard, respected, and understood. This 
is why etiquette-based medicine deserves 

nology, we must ask a fundamental question: 
What remains uniquely human in medicine?

For generations, physicians were valued 
largely for what they knew. Medical training 
emphasized mastery of facts, memorization 
of disease processes, and recall of increas-
ingly complex diagnostic and therapeutic algo-
rithms. Knowledge remains essential. However, 
the way knowledge is acquired, organized, and 
applied is changing rapidly.

AI can now summarize lengthy medical 
records in seconds, identify patterns across 
vast datasets, generate differential diagno-
ses, explain pathophysiologic mechanisms, 
and synthesize medical literature at a speed 
unimaginable just a few years ago. These capa-
bilities will continue to improve. Physicians who 
learn to work alongside AI will likely provide 
more efficient, informed, and data-driven care.

Yet patients do not seek physicians solely 
because they need information.

Patients seek physicians because they are 
frightened. They seek guidance when facing 
uncertainty, reassurance when confronting 



VOLUME 125 • NO 2 335

renewed emphasis in medical education.4 
Communication is not an innate personal-
ity trait but a clinical skill that can be taught, 
practiced, and refined. Simple habits – knock-
ing before entering, introducing oneself, sit-
ting whenever possible, maintaining eye 
contact, minimizing distractions, and listening 
without interruption – can profoundly shape 
the patient’s experience.

Equally important is recognizing that 
every patient is more than a diagnosis. 
Conversations about family, work, fears, and 
personal goals often reveal insights that no 
laboratory value or imaging study can cap-
ture. These moments build trust and remind 
patients that they are people, not problems 
to be solved. As AI becomes increasingly inte-
grated into health care, physicians will still 
need to master medical science and responsi-
bly harness technology, but knowledge alone 
will no longer define excellence. The physi-
cians who will thrive are those who combine 
evidence-based medicine with AI-assisted 
medicine while preserving the human connec-
tion through etiquette-based medicine. AI will 
undoubtedly help us diagnose disease more 
accurately and deliver care more efficiently, 
but it cannot replace human presence. More 
than two centuries after Laënnec transformed 
medicine with the stethoscope, the lesson 
remains the same: the greatest technologies 
do not replace the bedside, they strengthen 
our ability to serve those who occupy it. In the 
age of AI, one of the most powerful tools in 
medicine may still be a physician who pulls up 
a chair, sits down, and listens.
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nizing CKDu as a climate-sensitive occupational 
disease and strengthening surveillance; (2) 
advocacy – integrating kidney health into cli-
mate and labor policy; and (3) accountability: 
enforcing WBGT-based stop-work laws and 
evidence-based water–rest–shade protocols. 
Although these patterns have been described 
primarily abroad, rising temperatures and fre-
quent heat waves in the United States – includ-
ing the Midwest – underscore the need for 
greater clinical awareness of heat-related ill-
ness and occupational health risks, especially 
for our agricultural and construction sectors. 
Health care providers and educators can con-
tribute by raising awareness, integrating cli-
mate considerations into clinical practice and 
curricula, promoting research, and advocating 
for policies that protect vulnerable popula-
tions. Protecting manual laborers from heat-
related kidney disease is both a clinical prior-
ity and an issue of climate justice. As climate 
change alters occupational disease patterns 
worldwide, the medical community must sup-
port evidence-based policies to protect vulner-
able migrant workers.
—Roshan Thapa, MD; Pinky Jha, MD
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“The Weight Inside the Heart”
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exercise, forest therapy appears to be more 
likely to produce outcomes like remission and 
response to treatment, with adequate accept-
ability or adherence” (emphasis added).8 

How might health care organizations har-
ness this knowledge for improved health 
outcomes? Based on the available evidence, 

investing in trees and natural features on 
Wisconsin’s health care campuses could have 
a wide range of benefits for patients, staff, 
and communities.3,8,9 A new benchmark offers 
a clear target for action. The 3-30-300 bench-
mark challenges organizations to ensure that 
there are 3 established trees visible from every 
building, 30% tree canopy cover in every neigh-
borhood, and that no one is more than a 300 
meter walk to a park or other green space.10 
In addition, the Arbor Day Foundation’s Tree 
Campus Healthcare program guides health 
care organizations to invest in their campuses’ 
trees and recognizes them for their accomplish-
ments. According to an email on May 12, 2025 
from Dayna Berry, program manager for Tree 
Campus, the program recognized 59 health 
care campuses across 18 states, with Wisconsin 
leading the nation with 20 campuses. Despite 
this leadership, opportunities for participation 
remain, given that approximately 150 hospi-

Wolf et al conducted a comprehensive scoping 
review of more than 200 studies investigating 
the effects of urban trees on human health;3 
grouping these benefits in 3 domains. Reducing 
Harm describes how vegetation can lessen 
harmful environmental conditions, including 
exposure to air pollution, extreme heat, and 

crime. Restoring Capacities describes how 
time spent in natural environments supports 
psychological and physiological well-being 
through benefits such as improved cognitive 
function, stress reduction, and clinical out-
comes. Building Capacities describes how 
experiences in nature support individual and 
community wellness through active living and 
social connections. Across these domains, the 
review clearly indicates that exposure to urban 
forests is associated with positive health out-
comes. Similar findings have been reported in 
Wisconsin, where studies have demonstrated 
potential benefits for mental health, sleep, 
active transportation, and cardiovascular 
health.4-7 In another recent review, Rosa et 
al  specifically investigated the treatment of 
depression using forests therapeutically and 
found  that “compared to antidepressants, 
similar activities in a hospital or a non-forested 
urban setting, or even diet and forest-based 
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Trees as Health Care Partners in Wisconsin

Wisconsin’s natural beauty abounds, 
and the state has long recognized 
the interconnectedness of nature 

and human well-being – a legacy carried for-
ward by Aldo Leopold. Leopold, author of A 
Sand County Almanac and professor of wild-
life ecology at the University of Wisconsin, is 
regarded as a pioneer of modern conservation. 
He developed the “land ethic,” a philosophy 
that extends the idea of community beyond 
people to include “soils, waters, plants, and 
animals – the land.”1 Since Leopold’s time, we 
have learned much about nature and human 
interconnectedness. Harvard Biologist E.O. 
Wilson coined the term “biophilia” to capture 
this interconnectedness: simply put, biophilia 
is the love of life or love of other living organ-
isms.2 We are drawn to nature, to majestic 
landscapes, bucolic scenery, and its compo-
nents – the animals, the plants, the trees. But 
can this lead to better human health outcomes? 

With “land ethic” and “biophilia” as frame-
works, scientists have examined how nature 
(and trees specifically) affect human health. 

...investing in trees and natural features 
on Wisconsin’s health care campuses could have 

a wide range of benefits for patients, staff, 
and communities.
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tals and health systems operate in Wisconsin.11 

Participating campuses commit to improving 
community wellness through tree education, 
investment, and community engagement. 
Achieving Tree Campus Healthcare recognition 
demonstrates a health care organization’s com-
mitment to promoting health beyond the clinic 
walls by investing in a healthier environment 
that supports the well-being of patients, staff, 
visitors, and communities.

To further understand the program, informa-
tion was obtained through personal communi-
cation on August 20, 2025, with Jimmy Parilek, 
senior program manager for system facilities 
management and sustainability at Aspirus 
Health. Aspirus has demonstrated leadership 
in Wisconsin and nationally, with 13 designated 
campuses in Wisconsin, 2 in Minnesota, and 3 
in Michigan. Parilek emphasized that the pro-
gram aligns with broader organizational values, 
including doing the right thing for Wisconsin’s 
communities and creating inviting campuses 
for patients, visitors, and staff to enjoy, seek 
respite, and remember fondly. He stated, “Our 
mission of healing people, promoting health, 
and strengthening communities really ties into 
this … continuing our path forward and evolv-
ing our sustainability program, as well as help-
ing those around us” (Zoom, August 20, 2025). 
According to Parilek, this mission directly sup-
ports the continued evolution of the organiza-
tion’s sustainability initiatives. He emphasized 
the importance of giving patients something 
beautiful to look at while they go through the 
healing process. In addition, he described 
benefits for staff, ranging from the pride facili-
ties teams take in beautifying the grounds, to 
excitement for events, including tree giveaways 
where all available saplings were distributed 
within an hour.

 Given the operational demands of health 
care settings, questions were raised regard-
ing whether maintaining such a program poses 
challenges. Parilek acknowledged that keeping 
things up and running can create challenges, 
but there was no question about moving for-
ward: “We’re going to continue those things 
moving forward … everybody here at the orga-
nization was excited that all 18 hospitals were 
able to receive that Tree Campus designation … 
it was really awesome to see everybody come 

together to want to achieve that. From the 
executive level all the way down, we’re all look-
ing for ways that we can help the environment” 
(Zoom, August 20, 2025). He noted strong 
organizational support across multiple levels. 
For health care organizations considering the 
program or related efforts on greening and sus-
tainability, Parilek emphasized the widespread 
availability of resources, including the Arbor 
Day Foundation and Practice Green Health, as 
well as potential financial and technical assis-
tance through state-level programs such as the 
Wisconsin Department of Natural Resources 
(DNR) Urban Forestry Grant Program. The DNR 
offers a range of forestry grants, including both 
regular ($25,000) and startup ($5000) grants.12

The 3-30-300 benchmark and Tree Campus 
program offer tangible goals and support for 
achieving them. Implementation can begin 
with feasible actions such as improving visible 
tree cover, improving access to nearby green 
spaces, and integrating trees into planned site 
improvements and redevelopment projects. 
Partnerships with municipal forestry programs, 
nonprofit organizations, and grant-supported 
initiatives may help reduce technical and finan-
cial barriers. Based on the available evidence, 
health care campuses may realize improved 
health outcomes by reaching these goals. 
Which campus in Wisconsin will be the next to 
find out? 
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To meet this demand, utilities – includ-
ing We Energies, Wisconsin’s largest electric 
utility – are proposing new fossil fuel power 
plants. Air pollution from fossil fuels is well-
documented to exacerbate asthma, cardio-
vascular disease, and premature mortality, all 
while driving climate change. One proposed 
plant in Oak Creek, Wisconsin, alone is esti-

mated to impose up to $144.8 million annually 
in health-related costs, in addition to higher 
electricity bills to cover the cost of the facil-
ity.2 This coincides with increasingly severe 
climate-related events in Wisconsin. For 
example, smoke from the 2023 Canadian wild-
fires resulted some of the poorest air quality 
measurements in the world. Smoke returned 
to Wisconsin in July 2025, when Milwaukee, 
Beloit, Rhinelander, Madison, Waukesha, 
and Green Bay accounted for 6 of the 10 US 
cities with the most hazardous air quality. 
Shortly thereafter, historic floods in Milwaukee 
destroyed 51 homes and caused an esti-
mated $76 million in damages. It is clear that 
Wisconsin residents are already experiencing 
the health effects of climate change, and soon, 
the rapid growth of AI-related energy demand 
may further exacerbate these effects.

Caidon Iwuagwu, BS; Abby Novinska-Lois, MPH; Joanne Bernstein, MD, MSE

The Health and Environmental Costs of Artificial 
Intelligence

Generative artificial intelligence (AI) 
has rapidly integrated into everyday 
life, offering immediate assistance 

with tasks ranging from composing emails to 
generating personalized recommendations. Its 
utility is undeniable, streamlining communica-
tion, increasing efficiency, and supporting deci-
sion-making across disciplines, including medi-
cine. However, this convenience is not without 
consequence. Each AI-generated query, docu-
ment, or image carries an often-overlooked 
environmental and public health cost that war-
rants critical attention from the health care and 
scientific communities.

For the first time in decades, national 
energy demand is increasing. This is largely 
driven by data centers used for AI computing. 
By 2028, AI-related energy use is projected 
to equal the amount needed to power 22% of 
US households annually, despite technology 
efficiency gains.1 Closer to home, in Mount 
Pleasant, Wisconsin, Microsoft’s new data 
center could require the same energy needed 
to power 300000 homes, surpassing the 
number of homes in the cities of Milwaukee 
or Madison.

Beyond air pollution, AI’s infrastructure 
consumes vast quantities of water for cooling 
servers. To generate just eight short emails, a 
large language model like ChatGPT-4 requires 
4.15 L (approximately 1 gallon) of potable 
water. Multiplied across more than 1 billion 
daily queries, the collective toll is staggering. 
In 2021, Google data centers in The Dalles, 

Oregon, consumed more than 355 million 
gallons of water, representing more than one-
quarter of the city’s annual water consumption. 
Additionally, an estimated 20% of data centers 
rely on watersheds that are already moderately 
to highly stressed.3 Because current cooling 
technologies rely mostly on potable water, 
it’s no surprise that the Great Lakes region is 
becoming a target for data center expansion. 
With the Great Lakes water levels lowering in 
recent years, partly because of climate-related 
factors, Wisconsin residents will need to care-
fully consider how much to risk this valuable 
resource.

Data center development also raises ques-
tions of equity in resource allocation and 
environmental justice. Proposed facilities are 
often where land may be less expensive and 
regulatory oversight weaker. These areas 

Each AI-generated query, document, or image 
carries an often-overlooked environmental and public 
health cost that warrants critical attention from the 

health care and scientific communities.
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can be both rural, such as Caledonia where 
a proposed data center would have required 
approximately 244 acres currently used for 
agriculture, or urban, such as Port Washington, 
which will house the nation’s largest data cen-
ter and require power consumption equivalent 
to that of Los Angeles, the nation’s second-
largest city. However, in Caledonia, Microsoft 
withdrew its proposal there in late 2025 after 
sustained local opposition, demonstrating 
that people coming together can still change 
the course of these projects. 

Although water stress depends on where 
a data center sits, the fossil-fuel emissions 
required to power these centers originate at 
power plants scattered across Wisconsin. In 
addition to the global climate effects of car-
bon dioxide, these plants release mercury, fly 
ash, and other particulates and carcinogens 
that have localized health effects, worsening 
asthma, cardiovascular disease, and cancer 
risk.4 These exposures exacerbate existing 
health disparities and place both rural and 
urban residents at risk, even when the data 
center itself is miles away. The growing foot-
print of these facilities, along with their con-
sumption of shared natural resources, forces 
a deeper reckoning with who benefits from AI 
infrastructure and who bears its costs.

Nonprofit and for-profit initiatives signal 
recognition of the problem, but their impact 
is limited. The National Academies convened 
experts across fields to form the Roundtable 
on Artificial Intelligence and Climate Change to 
foster collaboration; however, whether or not 
this think tank will result in tangible outcomes, 
such as policy or technological innovation, is 
unclear.5 As communities push back against 
proposed projects, companies are increasingly 
trying to distance themselves through gre-
enwashing – a tactic to appear environmen-
tally responsible to deter public outrage and 
regulation, but with limited implementation 
plans or failure to address the full scope of the 
problem. For example, Google now discloses 
site-level water use and promises to replenish 
120% of its consumption by 2030. However, its 
data is self-reported, and data centers often 
use village and municipal water supplies to 
avoid more trackable and transparent water 
permits. Additionally, the Green Software 

Foundation, a collaboration that includes 
Microsoft, promotes “carbon-aware” comput-
ing allowing AI tasks to be timed or moved to 
places where cleaner energy – such as solar 
or wind – is more available. However, overall, 
these approaches are distant, rely on question-
able offsets, and do little to decarbonize the 
electrical grid as a whole. 

As stewards of public health, health care 
professionals must engage in paving the path 
forward. We can help educate the public and 
advocate for accountability among developers 
and policymakers. We can also advocate for 
renewable energy and solutions that optimize 
resource use justly, closing health disparities 
rather than widening them. One starting point 
is engaging collectively through state organi-
zations already working on this issue, such as 
Healthy Climate Wisconsin. Additionally, those 
of us using AI can adopt more intentional usage 
patterns by limiting nonessential queries and 
recognizing the hidden costs associated with 
convenience. As AI continues to expand, it’s 
clear that the path to a sustainable, health 
future must include widespread regulation of 
the technology sector to protect communities 
from rising energy bills, adverse health effects, 
and environmental harms. The growing climate 
crisis also requires that we also collectively ask 
ourselves tough and uncomfortable questions, 
including whether convenience is truly worth 
the consequences.
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nous regenerative capacity because Müller glia 
(MG), the retina’s intrinsic support cells with 
latent progenitor potential, fail to reenter the 
cell cycle and differentiate into neurons after 

injury because of epigenetic and signaling 
constraints.4 In contrast, zebrafish and amphib-
ians mount robust MG-mediated regenerative 
responses through neurogenic pathways such 
as Wnt/β-catenin and Ascl1a/Dkk signaling.5-7

Recent advances identify Prospero-related 
homeobox 1 (Prox1), a homeodomain transcrip-
tion factor critical for neural development and 
lymphatic endothelial differentiation, as a novel 
extracellular barrier to retinal regeneration in 
mammals.4 In mammalian retinal injury models, 
Prox1 protein accumulates in MG through inter-
cellular transfer from neighboring retinal inter-
neurons (bipolar and amacrine cells) and sup-
presses MG proliferation and reprogramming 
into retinal progenitor cells, thereby arresting 
the regenerative response.1,4,8 Recent studies 
have restored MG proliferative capacity and dif-
ferentiation into retinal neurons, including pho-
toreceptors and retinal ganglion cell-like cells, 
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Prox1: A Novel Barrier to Retinal Regeneration 
and a Potential Target for Vision Restoration

Irreversible vision loss resulting from reti-
nal ganglion cell degeneration, such as 
that occurring in glaucoma, optic neuropa-

thies, and retinitis pigmentosa, continues to 
present profound clinical challenges. Globally, 
more than 80 million individuals are affected 
by glaucoma alone,1 with projections rising to 
111.8 million by 2040,2 making retinal nerve 
damage one of the leading causes of irrevers-
ible blindness. Similarly, macular degeneration 
affects approximately 8.7% of the global popu-
lation, with the number of affected individu-
als expected to increase from approximately 
196 million in 2020 to 288 million by 2040.3 

This growing burden underscores the need for 
regenerative strategies for retinal neurodegen-
erative diseases. 

Current therapies, such as intraocular 
pressure-lowering treatments and neuropro-
tective agents, can slow disease progression 
but cannot regenerate lost retinal ganglion 
cells or reverse established neural damage. 
Mammalian retinas lack significant endoge-

by blocking Prox1 transfer using an anti-Prox1 
nanobody delivered via an adeno-associated 
virus (AAV) vector. This intervention delayed 
vision loss in murine retinitis pigmentosa mod-

els, highlighting Prox1 as a promising therapeu-
tic target for overcoming intrinsic regenerative 
barriers in the mammalian retina.1 Below, we 
examine Prox1 as a potential therapeutic tar-
get for retinal regeneration and advocate for 
increased translational research focused on 
this novel regenerative strategy.

Müller Glia and Retinal Regeneration
MG are radial glial cells that span the entire 
thickness of the vertebrate retina and provide 
structural support, neurotransmitter recycling, 
osmotic balance, and metabolic support to 
retinal neurons. Retinal regeneration requires 
MG activation, dedifferentiation, proliferation, 
and generation of progeny capable of neuronal 
differentiation and integration into circuits to 
restore vision.6 Uniquely, MG in cold-blooded 
vertebrates dedifferentiate in response to 
injury, downregulate glial markers, upregulate 

Globally, more than 80 million individuals 
are affected by glaucoma alone...Similarly, macular 

degeneration affects approximately 8.7% of the global 
population...This growing burden underscores the 

need for regenerative strategies for retinal 
neurodegenerative diseases.
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progenitor genes such as Pax6 and Ascl1a, 
reenter the cell cycle, and generate MG-derived 
progenitor cells that proliferate and differentiate 
into lost neuronal subtypes.8 In zebrafish, injury 
activates Wnt, Notch, Shh, Fgf, HB-EGF, and Yap/
Taz pathways to drive progenitor cell prolifera-
tion and complete retinal regeneration.7 Avian 
MG can partially reprogram after excitotoxic 
damage and persist as undifferentiated progen-
itors for weeks, unless they are supplemented 
with exogenous factors.5 By contrast, mamma-
lian MG are unable to spontaneously reprogram 
after retinal injury without transgenic manipula-
tion or growth factor stimulation. For example, 
MG in the mouse retina can migrate to sites of 
injury and upregulate the retinal progenitor cell 
marker Pax6, but they do not fully reenter the 
cell cycle or undergo neurogenesis, suggest-
ing incomplete activation of regenerative gene 
expression programs and the presence of intrin-
sic inhibitory mechanisms that limit endogenous 
regeneration.5,8

Prox1 as a Barrier to Regeneration
Prox1 is a homeodomain transcription factor 
with well-documented roles in neuronal dif-
ferentiation and cell fate determination in the 
central nervous system and retina.4,9-11 In verte-
brates, it is essential for lymphatic endothelial 
identity and the development of specific neu-
ronal lineages, including horizontal interneu-
rons, and plays important regulatory roles in 
MG differentiation. However, its accumulation 
in MG after retinal injury acts as a regenerative 
blockade.9 Notably, Prox 1 undergoes intercel-
lular transfer from neighboring neurons into MG 
rather than being produced through endoge-
nous transcription, creating a barrier to glia-to-
progenitor conversion and representing a rare 
example of a transcription factor functioning 
in a non-cell-autonomous manner.4 Within MG, 
Prox1 suppresses Cyclin D1, E2F5, and PCNA, 
enforcing G1-phase cell-cycle arrest. Moreover, 
it blocks activation of proneural factors and 
represses progenitor markers, including Hbegf 
and Gadd45a, thereby maintaining MG in a qui-
escent, gliotic state.4,11

Given this role, genetic disruption or experi-
mental blockade of Prox 1 transfer using AAV-
mediated delivery of a secreted anti-Prox1 
single-chain antibody reduces MG Prox1 levels, 

restores MG proliferation, induces expression 
of retinal progenitor markers (Hes1, Notch1, 
Gadd45a, Hbegf), and generates nascent pho-
toreceptors and bipolar cells, as demonstrated 
by EdU incorporation and single-cell RNA 
sequencing (scRNA-seq).4 In murine models of 
N-methyl-N-nitrosourea-induced retinal injury 
and genetic retinitis pigmentosa (eg, rd10 mod-
els), anti-Prox1 therapy increased outer nuclear 
layer thickness, reduced Prox1 protein levels by 
60% within 2 weeks, increased MG progenitor 
cell proliferation and generation of rhodopsin-
positive photoreceptors by 45% compared with 
controls, enhanced scotopic electroretinogram 
amplitudes by 30 µV, and improved visual 
acuity by 20% during early disease stages.4,11 

Although AAV vector silencing reduced long-
term therapeutic efficacy, this approach lever-
ages the resident MG population and may 
reduce immunogenicity and cellular integra-
tion challenges associated with exogenous 
stem cell therapies while allowing cell type-
specific modulation through minimally invasive 
delivery.12 The Figure illustrates the inhibitory 
effects of Prox1 transfer on MG regeneration 
and the restoration of regenerative activity fol-
lowing anti-Prox1 therapy.

Translational Opportunities 
and Challenges
Despite strong proof-of-concept data in murine 
models, translational research remains in 
its infancy. No human retinal tissue or retinal 
organoid studies have yet validated Prox1-
mediated regeneration. Translating these 
findings into clinical reality will require careful 
evaluation of species-specific differences in 
retinal architecture and biology. Key challenges 
include validating Prox1-dependent mecha-
nisms in human retinal explants or organoid 
systems, as sex-based differences, divergent 
gene expression profiles, and distinct signal-
ing pathways may influence the role of Prox1 in 
human retinal tissue. 

Safety concerns for clinical translation 
include uncontrolled MG proliferation result-
ing from overactivation or impaired regulation 
of MG progenitor cells, potentially leading 
to  disorganized tissue growth, retinal gliosis, 
ectopic tissue formation, or tumorigenesis.3,5 
These risks may be mitigated through tightly 
controlled, transient gene expression systems11 

that limit proliferation once differentiation is 
achieved. In addition, viral vector delivery can 
elicit retinal immune responses and inflamma-
tion, particularly at high AAV viral loads.10 This 

Figure. Prox1-Mediated Suppression and Reversal of Müller Glia Neurogenesis

Abbreviation: Prox1, Prospero-related homeobox 1.
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challenge may be addressed through the alter-
native AAV serotypes and engineered capsids 
designed to enhance tropism and transduction 
efficiency at lower, safer doses. 

Another major concern is aberrant differen-
tiation or off-target effects, in which MG-derived 
progenitor cells generate inappropriate neu-
ronal subtypes or integrate abnormally into 
retinal circuits.9 Long-term functional and 
structural assessments, including electroreti-
nography and optical coherence tomography, 
can confirm the stability, specificity, and syn-
aptic integration of newly generated neurons. 
Complementary histological and molecular 
analyses could further verify neuronal lineage 
fidelity and circuit connectivity. 

Long-term vector expression and specific-
ity also remain unresolved challenges. AAV 
vector silencing has been shown to reduce 
the durability of transgene expression, poten-
tially through host-mediated DNA methylation 
or histone modification, resulting in epigen-
etic silencing of vector genomes.13 Several 
alternative delivery strategies may help over-
come these limitations. Lentiviral vectors, for 
example, offer sustained expression through 
stable genomic integration and have demon-
strated prolonged retinal gene expression, 
although insertional mutagenesis remains a 
concern.14 Nonviral platforms, including lipid 
nanoparticles, offer potentially safer and 
repeatable delivery options and are already 
being evaluated for retinal applications.15 
In addition, next-generation engineered 
AAV capsids, such as AAV2.7m8 and AAV9-
PHP.B, demonstrate improved retinal tropism, 
reduced interaction with neutralizing antibod-
ies, and enhanced transgene persistence.16 
Incorporation of regulatory DNA elements, 
including ubiquitous chromatin-opening ele-
ments and CpG-depleted promoters, may fur-
ther mitigate epigenetic silencing and prolong 
vector activity.17 Collectively, improving vector 
durability, safety, and specificity will be criti-
cal to advancing clinical translation. Human 
retinal organoid models, improved AAV capsid 
designs, alternative delivery routes such as 
suprachoroidal administration, and combina-
torial regenerative approaches are essential 
to advance clinical relevance.4

Conclusions
The growing global burden of irreversible reti-
nal neurodegeneration highlights the urgent 
need for novel regenerative strategies. The 
identification of Prox1 as a key inhibitor of 
MG-driven retinal regeneration provides a 
promising target for promoting intrinsic reti-
nal repair. Preclinical studies in murine mod-
els demonstrate that blockade of extracellular 
Prox1 can restore MG regenerative capacity, 
promote neuronal replacement, and preserve 
visual function. To translate these findings into 
clinical practice, further research is needed 
to validate underlying mechanisms in human 
systems, refine gene delivery platforms, and 
establish long-term safety. Continued collab-
orative investigation of Prox1-targeted thera-
pies may ultimately expand treatment options 
for glaucoma, inherited retinal dystrophies, 
and retinitis pigmentosa, conditions historically 
associated with irreversible vision loss – offer-
ing hope to millions affected by retinal nerve 
degeneration.
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INTRODUCTION
Emergency services professionals (eg, 
emergency medical technicians [EMTs], 
paramedics, and emergency department 
[ED] registered nurses) work in high-
stress, low-resource environments and 
are frequently exposed to unsafe situa-
tions. The Wisconsin workforce shortage, 
particularly among prehospital profes-
sionals and in rural areas, is critical: over 
the past decade, more than two-thirds of 
the emergency medical services (EMS) 
workforce has left, and more than 40% 
of Wisconsin EMS agencies report peri-
ods during which they could not respond 
to calls.1 Patients in rural areas are often 
chronically underserved due to a paucity 
of health care resources, including sub-
specialty care and adequate staffing.2,3 
Longer patient wait times are associated 
with increased risk of morbidity and mor-
tality.4,5 Additionally, health care workers 
in rural or underresourced emergency set-
tings may be more likely to perceive dis-
continuity in patient care or feel that their 
roles are futile.3,6,7

Excessive turnover due to burnout – a syndrome characterized 
by exhaustion and cynicism relating to one’s work – is particu-
larly impactful for rural health care systems and EMS agencies, 
where recruiting qualified replacements is challenging.7-10 Poor 
compassion satisfaction (ie, the pleasure derived from helping 
others), burnout, and high turnover are interrelated and associ-
ated with poorer patient outcomes.11-13 The combined effects of 
these phenomena may contribute to a cyclic pattern that under-
mines well-being and retention, particularly in rural emergency 
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settings. Emergency services professionals may witness poorly 
mitigated suffering – often among individuals they know person-
ally in small communities – and may struggle to contextualize their 
role in patient outcomes or derive compassion satisfaction from 
their work.8,14 Lower compassion satisfaction has been associated 
with increased burnout and intent to leave the profession.4,15,16 
Preventable turnover further strains the remaining workforce, 
increasing the likelihood of preventable patient suffering due to 
limited health care resources.9

Both burnout and secondary traumatic stress – a source of occu-
pational stress resulting from exposure to others’ suffering – may 
be partially mitigated by compassion satisfaction, which provides 
a sense of meaning for health care professionals.15,17-20 Compassion 
satisfaction is associated with lower burnout, improved job satisfac-
tion, and greater intention to remain in health care professions.15,21 
Many emergency services professionals report that making a posi-
tive impact on patients serves as both a coping mechanism and 
motivator.19,20,22 However, most provide care for only minutes to 
hours before patients leave their care. This limited interaction, 
together with lack of reliable follow-up information, often leaves 
these professionals without knowledge of patient outcomes.23 Lack 
of follow-up or closure may contribute to poor compassion satis-
faction, lower job satisfaction, and increased burnout. 

Compounding the issue, emergency services professionals often 
report feeling neglected and isolated from other medical profes-
sionals despite a desire to learn from subsequent patient care by 
these professionals.24,25 Providing access to follow-up information 
may help improve compassion satisfaction by supporting mean-
ing-making and reinforcing the value of one’s role in patient care, 
thereby reducing perceived futility, job dissatisfaction, and burn-
out.15

Therefore, this pilot study evaluated a program providing 
emegency services professionals in a rural Wisconsin service area 
with patient follow-up summaries. Specifically, we aimed to: (1) 
assess the feasibility, acceptability, and appropriateness of follow-
up summary provision and (2) estimate the effect size of the inter-
vention on burnout, compassion satisfaction, secondary traumatic 
stress, and job satisfaction.

Conceptual Framework
The Professional Quality of Life (ProQOL) framework is widely 
used to conceptualize relationships among compassion satisfac-
tion, compassion fatigue, work-related trauma, and burnout in 
health care professionals.15,26-30 According to this framework, work 
characteristics, clients (patient populations), and the fit between 
the individual goals and the work environment influence com-
passion satisfaction and contribute to  compassion fatigue (a syn-
drome related to  caregiving), burnout, and work-related trauma 
for health care professionals.15 Compassion satisfaction, compas-
sion fatigue, and work-related trauma are each associated with 
burnout. Although intention to leave is not explicitly included in 

the ProQOL framework, burnout has been correlated with intent 
to leave in studies utilizing this framework.26

Within the ProQOL framework, compassion satisfaction sup-
ports meaning-making for individuals who witness others’ suf-
fering.15,18 Meaning making – the ability to attribute causality to 
and contextualize adverse events – is believed to facilitate compas-
sion satisfaction.30-32 Although reflection and contextualization 
may occur individually, they also may be facilitated by external 
sources.33 Reflection on one’s impact on patient care may enhance 
meaning-making but may be limited by ambiguity or uncertainty 
regarding outcomes.34,35

METHODS
Intervention
The study intervention consisted of providing each enrolled par-
ticipant with follow-up summaries for every patient they trans-
ported to Tamarack Health Ashland or one of its affiliates (for 
prehospital EMTs and paramedics) or for patients admitted from 
the ED to the hospital or one of its affiliates (for ED nurses). 
Follow-up summaries included the patient’s diagnosis associated 
with the encounter, treatment course, ED dispostion (eg, dis-
charged home, deceased, admitted, transferred to another facil-
ity), and, if applicable, a summary of the patient’s hospitalization 
course and hospital discharge disposition. 

Participants received follow-up summaries for all eligible 
patients – all transported patients for prehospital EMTs and para-
medics and all admitted patients for ED nurses – except those 
treated at hospitals that did not participate in data sharing with 
the critical access hospital described. Follow-up summaries were 
provided weekly in paper form via interdepartmental mail. 

Follow-up information was limited to the episode of care 
in which the participant was involved,  in accordance with the 
Health Information Portability and Accountability Act (HIPAA).36 
Participants were instructed to treat the follow-up information 
provided as protected health information and to dispose of mate-
rials using document-shredding bins after revivew. Additional 
information describing the intervention process in provided in 
Appendix A.

This intervention was developed collaboratively with the 
Ashland Fire Department, Washburn Emergency Medical 
Services, and Tamarack Health Ashland emergency department 
to address a need identified by participating agencies: access to 
formal patient follow-up information was inconsistent and typi-
cally limited to patients with severe trauma or critical illness. 
This intervention also addressed a need identified by the receiv-
ing institution by providing follow-up information without bur-
dening participants with additional paperwork. Furthermore, 
this approach reduced concerns regarding unauthorized access to 
patient information.

Design
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This study utilized a preintervention-postintervention design. 
Feasibility, acceptability, and appropriateness were measured using 
a postintervention survey adapted from Weiner et al37 and through 
content analysis of open-ended questions. 

All study data were collected via online surveys; no patient-
level data were retained or analyzed. Burnout, compassion satisfac-
tion, secondary traumatic stress, and job satisfaction were evalu-
ated using repeated-measures analysis, in which the same variables 
are assessed before the intervention and after completion of the 
12-week intervention period. Each survey instrument and associ-
ated scoring are described in Appendix B.

Feasibility, Acceptability, Appropriateness
Feasibility, acceptability, and appropriateness were measured using 
a public-domain instrument developed by Weiner et al.37 These 
constructs are established indicators of implementation success.38 
The instrument demonstrates acceptable internal consistency 
(Cronbach α, 0.85-0.91), structural validity (confirmatory fac-
tor loadings, 0.7-0.89), and test-retest validity (coefficients, 0.73-
0.88).37 The instrument is adaptable to a range of implementation 
contexts. Higher scores indicate greater feasibility, acceptability, 
and appropriateness.

Feasibility, acceptability, and appropriateness were also evalu-
ated using the following free-text questions on the postinterven-
tion survey: 

•	 “What did you like or dislike about receiving patient fol-
low-up information?” 

•	 “What types of patients would you like to receive follow-up 
information about in the future?”

•	 “How did you feel about receiving patient follow-up infor-
mation from patients who did not have positive outcomes?” 

•	 “If given the choice, would you prefer to receive follow-
up communications about patients on a scheduled basis or 
would you prefer to have access to a privacy-compliant sys-
tem where you could look up follow-up information your-
self?”

•	 “Is there anything else you would like to share about your 
thoughts or experiences on receiving patient follow-up 
information?”

Burnout, Compassion Satisfaction, Secondary Traumatic Stress
The Professional Quality of Life 5 Scale (ProQOL-5), a validated 
and widely used 30-item public domain instrument, was used to 
measure burnout, compassion satisfaction, and secondary trau-
matic stress.15 All 3 constructs demonstrate acceptable internal 
consistency, reliability, inter-item correlation, and validity and 
have been used in studies of health care workers, including EMTs, 
paramedics, and nurses.4,14,39

Job Satisfaction
Job satisfaction was assessed using the Global Job Satisfaction 
subscale of the Satisfaction of Employees in Health Care 

(SEHC) survey.40,41 The subscale, which consists of 2 items, was 
developed and validated as an independent measure of overall 
job satisfaction.40 

Demographics
Demographics were assessed at baseline (pre-intervention survey). 
Variables included gender, highest degree, role (eg, EMT-basic, 
paramedic, registered nurse), age, race, ethnicity, years in the cur-
rent position, and total years in emergency medical services.

Age, years in the current position, and years in emergency ser-
vices were collected as categorical variables to preserve participant 
anonymity. Race and ethnicity were measured using multiple-
choice questions. Weekly scheduled hours were self-reported using 
a slider (range, 0-80 hours). The number of patient follow-up 
summaries provided to each participant was tracked throughout 
the study and reported as a mean.

Sample and Inclusion/Exclusion Criteria
The sample comprised EMTs and paramedics employed at Ashland 
Fire Department and Washburn Emergency Medical Services, the 
primary EMS providers for the cities of Ashland and Washburn, 
Wisconsin, and registered nurses providing direct care in the ED at 
Tamarack Health in Ashland, Wisconsin. All participants met the 
following inclusion criteria: (1) age >18 years; (2) employment 
of ≥ 0.5 full-time equivalent; (3) ability to speak and understand 
English; and (4) access to an internet-enabled electronic device. 
All EMTs and paramedics worked in a prehospital setting, and all 
nurses worked in ED settings.

Human Subjects Protection
This study was reviewed and approved by the Marquette University 
institutional review board and Tamarack Health Ashland for com-
pliance with patient privacy regulations. Participants were neces-
sarily identified to the researchers during the intervention period 
to ensure accurate delivery of follow-up summaries; however, sur-
vey responses were anonymized using Qualtrics,42 a secure digital 
survey platform. 

Participants received a $25 gift card for completing the prein-
tervention and postintervention surveys and were informed that 
participation was voluntary and that they could withdraw at any 
time. Written informed consent was obtained from all participants.

Analysis
Descriptive statistics were used to examine feasibility, accept-
ability, and appropriateness scores. Qualitative responses to the 
free-text questions were analyzed using content analysis, a qualita-
tive method in which data are coded and categorized to identify 
themes.43,44 

No a priori framework was applied to preserve participants’ 
intended meaning. Three researchers – JC, TW, and TZ – inde-
pendently reviewed responses, coded data, and identified themes. 
Discrepancies were resolved through consensus. Exemplar quotes 
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were selected and agreed upon by all 3 researchers to illustrate 
identified themes. 

Cohen d was calculated to estimate effect sizes for burnout, 
compassion satisfaction, secondary traumatic stress, and job satis-
faction by subtracting postintervention means from preinterven-
tion means and dividing by pooled standard deviation.45

RESULTS
Demographics
Participants received an average of 2.46 patient follow-up sum-
maries per week; hospital-based participants (registered nurses) 
received an average of 2 summaries per week, and prehospital par-
ticipants (EMTs, paramedics) received an average of 2.71 sum-
maries per week. Approximately 20 follow-up summaries were 
unavailable due to patient transport to institutions that did not 
participate in data sharing with the critical access hospital.

Aim 1: Feasibility, Acceptability, and Appropriateness
Enrollment included 96% of eligible EMTs and paramedics 
(n = 26) and 75% of eligible nurses (n = 15). No participants with-
drew from the study. The maximum possible score per subscale 
was 20. The mean feasibility score was 18.28 (SD, 1.7), accept-
ability score was 17.9 (SD, 2.3), and appropriateness score was 
17.4 (SD, 2.1). 

The following themes were identified during content analysis 
of free-text responses (reported by 21 participants).

Desire for Patient Follow-Up
The majority of participants (n = 16) reported a strong desire for 
follow-up information and high satisfaction with receiving follow-
up summaries. Participant 16 wrote: 

“For 12 weeks, [receiving patient follow-up summaries] 
eliminated my biggest complaint about EMS [emergency 
medical services]: that once we leave the room in the ED, we 
often don’t know what happens to our patients.” 

Participant 1 wrote, “Nice to see the outcomes in a profession 
where it is rare to hear about outcomes. It is good to know if 
our care made a difference for the better.” Some participants also 
reported that they appreciated having closure regarding patients 
outcomes. Participant 2 noted, “We always wondered how a 
patient fared after leaving our care. Having that closure signifi-
cantly improved my work satisfaction.” 

Twenty participants reported that they preferred to receive fol-
low-up information regardless of whether the outcome was posi-
tive or negative. Participant 3 preferred that “all results be com-
municated,” and Participant 15 wrote: “I did have several patients 
who had negative outcomes in this program and in a few cases it 
was expected by those of us on the call, but it is still a little sad.”

Seventeen participants reported the greatest interest in receiv-
ing follow-up summaries from patients with higher acuity or 
complex medical conditions, including “trauma, stroke, MI [myo-
cardial infarction], and high-acuity” (Participant 7) and “critical 

care, cardiac, trauma, and pediatrics” (Participant 20). Participant 
1 stated a desire for expanded follow-up across receiving hospitals. 
Two participants indicated preferences for follow-up on diagnosti-
cally uncertain cases or personally meaningful patients, and 2 par-
ticipants preferred follow-up for all patients.

Seventeen participants reported that they would prefer access to 
a privacy-compliant system to look up patient information them-
selves, rather than receiving all follow-up information on a sched-
uled basis. Participant 16 noted, “I’d prefer to have control over 
who and when I looked them up. A number of the follow-ups I 
got were [known patients] who rarely have changes in condition.”

One participant expressed concerns regarding patient privacy, 
particularly in a small community: 

“I feel my job satisfaction increased by receiving the follow-
ups. However, patient privacy does concern me. We live in 
a small community, and I know I would feel humiliated if 
colleagues received the same information about me. During 
the study, this was a real worry of mine – that I might have 
an auto accident and require transport, and my colleagues 
would be able to read my personal info” (Participant 9).

Additional Learning
Eight participants reported that follow-up summaries provided 
valuable opportunites for ongoing learning. Participant 16 wrote, 
“What surprised me about receiving patients’ follow-ups was many 
of the diagnoses the ED presented to me that were different from 
my impression on the scene. It was highly educational.” Participant 
13 agreed, “I think it [patient follow-up summaries] is beneficial 
for those who want to further development.” Participant 2 added, 
“I learned a great deal about the patient’s general health and treat-
ment that will assist me in becoming a better EMT.”

Affirmation of Competence
Participants also reported satisfaction reflecting on the care they 
provided. Five indicated that reading follow-up summaries vali-
dated their clinical competence. Participant 15 said, “It was nice to 
see the times my differential diagnosis was validated.” Participant 
7 said, “It affirmed my skills and knowledge as a prehospital pro-
vider,” and Participant 13 noted that follow-up summaries “reaf-
firmed my initial suspicions of a likely negative outcome.”

Aim 2: Intervention Effect Sizes
Burnout, compassion satisfaction, and global job satisfaction mean 
scores increased slightly between preintervention and postinter-
vention surveys, with Cohen d values of 0.25, 0.02, and 0.05, 
respectively. Secondary traumatic stress scores decreased, with a 
Cohen d of 0.29.

DISCUSSION
This pilot study highlights the effects of a patient follow-up 
communication program implemented among emergency ser-
vices professionals in a rural US setting. Participant feedback 
supported the feasibility, acceptability, and appropriateness of 
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the program and demonstrated a strong desire for follow-up 
information.

Barriers to Patient Follow-up Summary Program Uptake
Prior research indicates that programs communicating patient out-
comes are desired by emergency services professionals.24 However, 
many existing programs are limited by barriers such as data-shar-
ing restrictions, institutional governance challenges, and require-
ments to request informtion on specific patients.24,46 

In contrast, this study’s protocol was designed to reduce these 
barriers. For example, participants were not required to request 
follow-up information, reducing effort and improving acces-
sibility. Additionally, the structured format of the program was 
designed to ease concerns regarding unauthorized access to patient 
data. Despite these features, some participants expressed concerns 
regarding privacy, particularly within small communities. 

Burnout, Compassion Satisfaction, Secondary Traumatic 
Stress, and Job Satisfaction
Despite positive qualitative findings, burnout scores increased 
and compassion satisfaction decreased following the intervention. 
One possible explanation is that, although participants expressed 
a desire for follow-up information and reported improvements in 
both secondary traumatic stress and job satisfaction, exposure to 
patient outcomes may not reduce burnout. 

Another explanation is the lack of selectivity in follow-up con-
tent; participants received summaries for all patients. Previous 
research suggests that improved mental health or job satisfaction is 
more likely when clinicians receive feedback on the patients they 
are most interested in.46 

Nonemergent patients and frequent users of emergency services 
are estimated to account for over 12% of emergency ambulance 
transports and over 40% of ED visits in the United States.47,48 
Such encounters are often associated with frustration due to per-
ceived overutilization of limited emergency services resources.49,50 

This study’s follow-up protocol did not discriminate based on 
patient complexity or services received, which may have inadver-
tently reinforced perceptions of resource strain, contributing to 
increased burnout and reduced compassion satisfaction. 

Additionally, personal familiarity with patients in rural com-
munities may influence these outcomes. Emergency services pro-
fessionals in rural settings are more likely to know the patients 
they care for. One participant described discomfort with receiving 
follow-up information given the community’s small size, suggest-
ing that community connectedness may contribute to increased 
emotional burden.

Limitations and Recommendations for Further Research
The small sample size and self-selection from a single rural service 
area limit generalizability. Additional studies with larger and more 
diverse samples are needed. Approximately 20 patient follow-up 
summaries were unavailable, all involving patients transferred to 

tertiary care centers, highlighting limited data-sharing as a barrier 
to implementation.51 

This study did not have sufficient statistical power to control 
for other confounding factors associated with burnout, such as 
number of hours worked per week. Further research should exam-
ine additional outcomes, including perceived competence. 

The ProQOL-5 burnout measure does not include subscales 
assessing specific dimensions such as emotional exhaustion and 
depersonalization, which may limit the generalizability of our 
findings. Future studies should consider instruments with sub-
scales to better assess how follow-up interventions affect different 
aspects of burnout. 

Finally, future interventions should consider prioritizing fol-
low-up summaries for patients with greater clinical complexity or 
personal relevance to maximize benefit.

CONCLUSIONS
Patient follow-up summaries were acceptable to study partici-
pants, who qualitatively reported high satisfaction with receiving 
follow-up information. Following intervention, secondary trau-
matic stress decreased with a small effect size, and job satisfac-
tion increased with a very small effect size. Although burnout 
increased following intervention, modifications to the program 
may improve this outcome, such as limiting follow-up summaries 
to higher-acuity patients. 

Agencies providing EMS should consider the potential ben-
efits of partnering with local hospitals to develop mechanisms for 
requesting patient follow-up information in a manner that is com-
pliant and acceptable to both EMS agencies and hospitals.
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cavities. Low-risk HPV types may affect 
the skin, throat, and genital area, leading 
to abnormal tissue growth, including cuta-
neous and genital warts. If left untreated, 
high-risk HPV can lead to 6 types of can-
cer. HPV accounts for approximately 90% 
of cervical and anal cancers, 70% of vaginal 
and vulvar cancers, 60% of penile cancers, 
and 70% of oropharyngeal cancers. It is 
transmitted through intimate skin-to-skin 
contact including vaginal, anal, and oral 
sex. Importantly, asymptomatic individuals 
can unknowingly transmit HPV.2 

The prevalence of HPV in the United 
States is substantial, with more than 42 
million Americans currently infected 
and approximately 13 million new cases 
annually.3 In 2022, HPV accounted for 
approximately 660 000 new cases of cer-
vical cancer and 350 000 cancer-related 
deaths worldwide. It is the fourth-lead-
ing cause of cervical cancer and cancer-
related deaths among women worldwide.4 

Approximately 36 000 new cases of HPV-
related cancers are diagnosed annually among men and women 
in the United States, with an estimated 4000 cervical cancer-
related deaths among women each year.3,5 The highest incidence 
and mortality rates from cervical cancer occur in low- and mid-
dle-income countries. During 2004-2007, the estimated annual 
medical cost in the United States amounted to $9.36 billion 
for cervical cancer screening and follow-up, treatment of HPV-
related cancers and anogenital warts, and recurrent respiratory 
papillomatosis.6 This burden underscores the need for improved 
awareness of and access to the HPV vaccine. 

Protection against HPV is achieved by completing a 2- or 

ABSTRACT
Introduction: Human papillomavirus (HPV) is the most common sexually transmitted infection 
globally, with high-risk strains contributing to cancers of the cervix, penis, anus, vulva, vagina, 
and oropharynx. Despite the availability of an effective vaccine (Gardasil-9) and broad support 
from public health organizations, vaccination rates remain suboptimal due to parental hesitancy 
and misinformation. This study assessed the impact of an educational intervention on HPV knowl-
edge and vaccination intent among parents and guardians of children aged 8 to 17 years.

Methods: Pharmacy students conducted virtual educational sessions via Zoom for parents of 
children aged 8 to 17 years. Sessions covered HPV transmission, associated risks, and benefits of 
Gardasil-9. Participants completed presession and postsession surveys assessing knowledge and 
willingness to vaccinate. 

Results: A total of 50 participants attended the sessions; 48 completed the presurvey and 39 
completed the postsurvey. Knowledge improved significantly following the intervention (53% vs 
90% correct; P<.001). Willingness to vaccinate daughters increased from 68% to 89% reporting 
“very willing,” while willingness to vaccinate sons increased from 70% to 91%. Parents were 1.2 
times more likely to report being “very willing” to vaccinate their children against HPV after the 
intervention.

Conclusions: A virtual educational intervention significantly improved parental knowledge and 
positively influenced their intent to vaccinate against HPV. Addressing vaccine hesitancy through 
structured, accessible educational programs may help increase HPV vaccination rates and reduce 
the burden of HPV-related cancers.

Lalee Lo, PharmD; Cristin Marchese, PharmD; Julia Prajdic, PharmD; Timika Robertson, PharmD; Angela Saber, PharmD, MPH; 
Destiny Self, PharmD; Lisa Dinkins, PharmD

Assessing Human Papillomavirus Knowledge 
and Vaccination Intentions Following a Virtual 
Educational Intervention for Parents and Guardians

INTRODUCTION
Human papillomavirus (HPV) is the most common sexually trans-
mitted infection among individuals in their late teens and early 
20s worldwide.¹ HPV is a group of more than 200 related viruses 
that infect cells on the skin surface and moist inner linings of body 
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3-dose series of Gardasil-9 prior to exposure. Gardasil-9 is a non-
infectious, recombinant vaccine.7 More than 15 years of research 
confirm that the vaccine is well tolerated and effective in pre-
venting HPV-related cancers.8 The most common adverse effects 
include injection-site reactions (pain, swelling, redness) and head-
ache, each with a reported incidence greater than 10%.9 Rare but 
more serious side effects include autoimmune conditions (approx-
imately 2%) and oropharyngeal pain (1%-3%).9 The Centers for 
Disease Control and Prevention (CDC) recommends initiation of 
the Gardasil-9 series at ages 11 to 12 years; however, vaccination 
can be initiated as early as age 9 years.10 “Within 12 years of vac-
cine introduction, Gardasil-9 reduced infections by 88% in females 
aged 14 to 19 years,” according to the CDC.11 Additionally, the 
percentage of cervical lesions caused by HPV decreased by 40% 
among vaccinated women since the vaccine’s introduction,11 and 
one study found that vaccination reduced the prevalence of genital 
lesions by 60.2% in males aged 16 to 26 years.12 These findings 
support early vaccination to maximize protection against HPV. 

The American Academy of Pediatrics recommends HPV vac-
cination as early as 9 years of age.13 Initiating vaccination at age 
9 enables timely completion of the series within 6 to 12 months 
before potential exposure.13 Additionally, children mount a stron-
ger immune response when vaccinated at younger ages.14 A previ-
ous trial found that clinical staff were more willing to recommend 
vaccination at the earliest eligible age compared with ages 11to 12 
years. Parents were more likely to vaccinate their children when 
vaccination was recommended at age 9 versus 11 to 12 years.15 

Early vaccination reduces the risk of HPV-related cancers and dis-
eases later in life and represents an important step in safeguarding 
long-term health. 

Vaccine hesitancy is a global challenge driven primarily by con-
cerns about safety. However, studies have identified and refuted 
common misconceptions associated with HPV vaccination. A 
2023 study found that 65% of parents were hesitant to initiate 
HPV vaccination due to perceptions that it was unnecessary, con-
cerns about safety or adverse effects, lack of knowledge, belief that 
their child was not sexually active, or lack of a health care provider 
recommendation. Between 2013–2014 and 2019–2020, hesitancy 
related to reasons such as “not needed or necessary,” “not recom-
mended,” “lack of knowledge,” and “not sexually active” declined 
among parents of unvaccinated adolescents.16 This change may 
reflect increased public health efforts, greater awareness of HPV 
and vaccine benefits, and provider recommendations. It is impor-
tant to recognize public uncertainty and provide education to dis-
tinguish opinions from evidence-based findings.

In a 2024 study, a lack of knowledge about the HPV vaccine 
was the most cited reason minority patients reported little interest 
in vaccinating themselves or their children. Among unvaccinated 
adults unwilling to receive the vaccine, common factors included 
low perceived risk of HPV infection, limited awareness of the 
vaccine, and doubts about its benefit. Providing education about 

HPV and its consequences to minority populations may help 
address a major barrier to vaccination. Efforts to improve access, 
convenience, and health literacy may increase uptake among 
underserved populations.17

Although support for the HPV vaccine is high among numer-
ous health organizations including the CDC and the American 
Cancer Society, a 2023 study found that limited knowledge of 
HPV and Gardasil-9 significantly influences parental decision-
making.2 To address this knowledge gap, we designed a study to 
assess changes in parents’ knowledge and willingness to vaccinate 
their children against HPV before and after an educational inter-
vention. We hypothesized that the intervention would increase 
both parents’ knowledge of HPV and willingness to vaccinate.

METHODS
Study Design
The study involved parents or guardians of children ages 8 to 
17 years old. Parents of children outside this age group and chil-
dren who had already received the HPV vaccine were excluded. 
Participants were recruited through flyers distributed at a local 
community health fair and social media. As an incentive, 1 partici-
pant was randomly selected to receive a $50 Visa gift card. Third-
year pharmacy students conducted 28 Zoom sessions covering 
HPV, complications of untreated infection, and vaccine benefits. 
Each session consisted of a presurvey, a 10-minute educational 
presentation, and a postsurvey. Participants accessed the presur-
vey via a QR code and were encouraged to complete it within 10 
minutes of joining the session. Surveys assessed parents’ knowl-
edge of HPV and willingness to vaccinate before and after the 
presentation. The study was approved by the Wingate University 
Institutional Review Board, and all participants provided written 
informed consent. 

Educational Intervention 
A 10-minute virtual slideshow was delivered via Zoom. The pre-
sentation included an overview of HPV, modes of transmission, 
and symptoms associated with low- and high-risk strains, as well 
as a comparison of these strains. Education on Gardasil-9 included 
dosing schedule, benefits, potential adverse effects, and common 
myths and facts. Participants were informed that the vaccine pro-
tects against 9 HPV types, including those most strongly associ-
ated with cancer. 

Presurvey and Postsurvey
Participants completed online surveys via Qualtrics (Qualtrics, 
LLC) before and after the presentation. The presurvey contained 
4 demographic questions, 5 knowledge-based questions, and 2 
questions assessing willingness to vaccinate sons and/or daugh-
ters. Demographic questions included parents’ gender, race, and 
children’s ages. The postsurvey repeated the knowledge and will-
ingness questions. Each knowledge question had only 1 correct 
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Table 1. Parent Demographics (N = 48)

Characteristics	  n (%) 

Gender
	 Male	 17 (35)
	 Female	 28 (58)
	 Prefer not to answer	 3 (6)

Race/ethnicity
	 African American	 23 (48)
	 White	 19 (40)
	 Hispanic/Latino	 4 (8)
	 Asian	 1 (2)
	 Native American	 1 (2)

Table 2. Performance on HPV Knowledge Questions

Question	 Presurvey 	 Postsurvey
	 Correct	 Correct
	 n (%)	 n (%)

What is human papillomavirus (HPV)?	 21 (44)	 35 (90)
How is HPV transmitted?	 25 (52)	 34 (87)
What are the benefits of the HPV vaccine?	 32 (67)	 36 (92)
What are the adverse effects of the HPV vaccine?	 24 (50)	 32 (82)
Untreated HPV can cause which of the following?	 26 (54)	 38 (97)

P < .001
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Figure 1. Parental Willingness to Vaccinate Daughters
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Figure 2. Parental Willingness to Vaccinate Sons
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response, and the percentage of correct answers per participant 
was calculated. Willingness was measured on a 4-point Likert scale 
(1 = not willing; 4 = very willing). Participants could optionally 
enter a drawing for the $50 Visa gift card.

Data Analysis
Data collected via Qualtrics were exported to Microsoft Excel 
(Microsoft Corp). Survey responses were deidentified. Descriptive 
statistics were used for demographic data, and a t test assessed 
changes in knowledge and willingness between presurveys and 
postsurveys. 

RESULTS
A total of 50 participants attended Zoom-based educational ses-
sions. Of these, 48 completed the presurvey and 39 completed 
the postsurvey. Forty-eight percent were African American and 
58% were female (Table 1). Two presurveys and 11 postsurveys 
were excluded due to duplication or incomplete responses, as their 
inclusion would have introduced potential outliers and reduced 
the overall statistical integrity of the results. 

Knowledge scores improved significantly from presurvey to 
postsurvey (53% vs 90% correct; P < .001) (Table 2). The pro-
portion of participants reporting they were “very willing” to vac-
cinate their daughters increased from 68% at baseline to 89% 
postintervention (Figure 1). For sons, this increased from 70% to 
91% (Figure 2). Overall, participants were 1.2 times more likely 
to report being “very willing” to vaccinate their children against 
HPV after the intervention.

DISCUSSION
Parental vaccine hesitancy is associated with lower childhood 
vaccination rates.18 Hesitancy often stems from misconceptions 
about HPV and the Gardasil-9 vaccine. This study sought to 
address potential barriers to early HPV vaccination, including 
limited access to education and stigma surrounding vaccination. 
Addressing these barriers may improve health literacy and reduce 
vaccine hesitancy.

Survey data demonstrated that knowledge improved signifi-
cantly (53% vs 90%, P < .001), reinforcing the impact of educa-
tion on parental attitudes. Additionally, willingness to vaccinate 
both daughters and sons increased following the intervention, 
underscoring the role of health literacy in parents’ vaccination 
decisions.

A 2012 study found that mothers were less willing to vaccinate 
sons than daughters, largely due to lower perceived risk of HPV 
among males.19 In contrast, our study found similar willingness 
to vaccinate both sons and daughters. This may be due to the 
intervention’s educational emphasis on HPV risk in males: that 
they have a threefold higher prevalence of HPV than females and 
greater than 5 times the rate of oropharyngeal cancer.20 

Many participants demonstrated baseline willingness to vacci-
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nate their children against HPV, possibly reflecting increased public 
awareness, expanded vaccine recommendations, increased research 
on vaccine safety and effectiveness, and a growing acknowledg-
ment of HPV as a public health issue. Following the intervention, 
parents were 1.2 times more willing to vaccinate their children 
and no participants remained unwilling to vaccinate. Many par-
ticipants also had high presurvey knowledge scores, which may 
reflect the use of external resources, such as online search engines, 
during online survey completion. 

Our findings are consistent with prior research demonstrat-
ing that earlier recommendation (eg, age 9 years) by clinicians 
improves vaccination uptake and series completion.14 In this study, 
“very willing” responses increased by 21% for daughters and 9% 
for sons.

Research indicates that HPV vaccination rates are lower in 
minority populations due to lack of awareness and knowledge.16 

This study included a diverse patient population, with substantial 
minority representation (48% African American, 8% Hispanic/
Latino, 2% Asian, and 2% Native American). As awareness among 
minority communities increases, more individuals may choose 
to get vaccinated, ultimately contributing to community-wide 
immunity by reducing the overall risk of infection. 

Additionally, the use of Zoom as an educational platform 
eliminated transportation and in-person attendance requirements, 
enhancing accessibility and scheduling flexibility, as various dates 
and times were offered. The intervention required minimal time 
and no specialized equipment or infrastructure. Costs for materi-
als and personnel were modest relative to the long-term costs if 
HPV-related disease. Despite its low cost, the intervention signifi-
cantly improved knowledge and vaccination intent, demonstrating 
strong potential public health value.

Study Limitations
Several limitations were identified. Recruitment challenges and 
lack of reminder emails or text messages may have reduced par-
ticipation. Eligibility criteria limited participation to parents and 
guardians of children aged 8 to 17 years. Survey responses were 
analyzed at the group level, potentially reducing generalizabil-
ity. Technological barriers, including lack of technological profi-
ciency (eg, scanning QR codes, joining Zoom sessions, navigat-
ing computer systems) and limited internet access, also may have 
restricted participation. Additionally, parents may have chosen 
not to participate due to a bias toward pharmacy students, pre-
ferring to receive information from licensed health professionals. 

Future research should examine differences between maternal 
and paternal attitudes, address racial and ethnic disparities, and 
evaluate optimal timing and messenger (eg, clinicians vs students) 
for education. This study lacked long-term follow-up, limiting 
assessment of actual vaccination uptake. Future studies should 
include objective behavioral outcomes to evaluate sustained 
impact. 

CONCLUSIONS
The Gardasil-9 vaccine provides well-tolerated, effective protec-
tion against cancers linked to HPV infection. Addressing barri-
ers, misconceptions, and variability in vaccination across genders 
and age groups is critical to addressing this public health issue. 
This intervention employed virtual education sessions delivered 
via Zoom as a strategy to overcome persistent barriers to HPV 
vaccination. This format improved accessibility and convenience 
while maintaining educational quality. 

As global vaccination efforts expand, the potential to save 
lives, lower health care costs, and decrease the burden on health 
systems increases. The impact of HPV vaccination on reducing 
cervical cancer incidence and mortality is greatest among women 
with limited access to regular screening or comprehensive health 
care services. Although the vaccine benefits all populations, its 
overall public health impact may be lessened among women 
who already receive high-quality preventive care, such as routine 
Papanicolaou (Pap) testing and HPV screening, which reduce 
baseline risk through early detection. Continued advocacy, 
education, and equitable access to vaccination are essential to 
maximize its benefits and improve population health outcomes 
worldwide.
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increasing politicization of transgender 
identities and efforts to curtail or restrict 
access to gender-affirming care (GAC),4 
transgender patients experience social, 
institutional, and financial obstacles to 
obtaining necessary health care – particu-
larly in rural settings. In Wisconsin, a 2019 
study found that transgender patients were 
2.76 times more likely to receive poor-
quality health care compared with their 
heterosexual cisgender counterparts and 
2.78 times more likely to report lifetime 
experiences of unfair treatment in health 
care.5 Nationally, transgender individuals 
are more than twice as likely as cisgender 
individuals to delay health care due to cost, 
particularly in rural areas.6 For some trans-
gender patients, health care may be associ-
ated with negative emotions such as anxi-
ety and depression.7 Mental illness, illicit 
substance use, and risky sexual behav-
iors – which are more prevalent among 

transgender than cisgender persons, even in rural areas – pose addi-
tional burdens to patients seeking care.8

Recent advancements, including the establishment of GAC in 
areas such as northcentral Wisconsin – loosely defined as the region 
north of Adams and Marquette counties and extending from Iron 
to Florence counties – have made health care more accessible for 
transgender patients. However, whether these changes have led to 
measurable improvements in perceived health outcomes and expe-
riences remains unclear. This study sought to assess current health 
needs among transgender individuals in northcentral Wisconsin, 
including needs for GAC and attitudes toward GAC providers.

While numerous health care facilities serve northcentral 
Wisconsin, there are few clinicians trained specifically to meet the 

ABSTRACT
Introduction: The body of literature surrounding transgender health care primarily focuses on 
metropolitan populations and resource-rich areas. This qualitative study examines the perspec-
tives of transgender patients in northcentral Wisconsin to identify recommendations for more 
comprehensive, inclusive health care practices.

Methods: A series of semistructured interviews was conducted with recipients of gender-affirm-
ing care residing in northcentral Wisconsin. A mixed deductive-inductive approach was used for 
qualitative thematic analysis.

Results: A total of 10 interviews were completed. Qualitative analysis revealed 3 key themes 
contributing to positive and negative experiences with health care providers: education, cultural 
competency, and access.

Discussion: Patients reported feeling supported by health care providers but not always that pro-
viders were well equipped to address their specific health needs. The attitudes of all members of 
the health care team contributed to participants’ feelings of acceptance and comfort in the health 
care environment. Participants living in rural areas cited transportation challenges and provider 
scarcity as barriers to gender-affirming care.

Conclusions: Health care providers play an important role in mitigating health disparities among 
transgender patients. Experience providing gender-affirming care, nonjudgmental attitudes, and 
visible displays of allyship are associated with positive clinician-patient relationships.

Liane Kee, MD; Corina Norrbom, MD

Assessing the Health Needs of Northcentral 
Wisconsin’s Transgender Population

INTRODUCTION
Despite increasing representation and acceptance of transgen-
der people, defined by the World Professional Association for 
Transgender Health as those whose gender identities or expres-
sions differ from those attributed to their sex assigned at birth,1,2 

transgender individuals in the United States continue to report 
unequal treatment or harassment in health care settings.3 With 
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needs of transgender patients. The Aspirus 
Wausau Family Medicine Residency pro-
gram in Wausau, Wisconsin, founded in 
2019, includes GAC in its curriculum, 
including management of hormone ther-
apy (HT) based on an informed consent 
model. This makes it one of the few insti-
tutions in northcentral Wisconsin that 
does not require referral from a mental 
health professional attesting to gender 
identity/dysphoria.9 As with most rural 
programs, the residency program’s reach 
extends beyond Wausau, and it relies 
heavily on larger health systems for spe-
cialized services such as gender-affirming 
surgery (GAS). However, its patient pop-
ulation – which includes residents of both 
urban and rural areas – provides an oppor-
tunity to examine the intersection of 
rurality and transgender identity. Previous 
qualitative studies have explored rural-
urban differences in transgender health 
care,6,7,10 but northcentral Wisconsin 
is unique because of its connection to 
sparsely populated northern counties and 
reliance on large academic health care 
institutions in the southern half of the 
state. This study offers an opportunity to 
evaluate the health needs of transgender patients who are within 
reach of rural outreach efforts but are overlooked in favor of 
urban populations. 

METHODS
A series of semistructured interviews was conducted among trans-
gender patients at the Aspirus Wausau Family Medicine Residency 
Clinic to (1) identify recommendations for more inclusive trans-
gender health care in northcentral Wisconsin, (2) identify shared 
characteristics contributing to positive and negative health care 
experiences, and (3) identify gaps in health care provision for 
this community. This project was reviewed and approved by the 
Aspirus Institutional Review Board (IRB # 23-02-649).

Participant Recruitment
Participants were recruited from a convenience sample of clinic 
patients who were (1) aged 18 years and older, (2) identified as 
transgender (eg, diagnosis of gender dysphoria or similar), (3) 
had an established primary care provider (PCP), and (4) had seen 
their PCP between January 2022 and December 2024 (N = 115). 
Snowball sampling was also used. Participants were contacted via 
documented phone numbers and email addresses (N = 16, response 
rate = 13.9%) to voluntarily opt-in. No incentives were provided.

Box. Semistructured Interview Script

1.	 How would you describe your gender identity? Sexual orientation?
2.	 How would you describe your educational background?
3.	 How would you describe your current socioeconomic status?
	 a.   How does this affect your health care decisions?
4.	 What are the most important parts of your identity (race, gender, sexuality, etc.)?
5.	 What is your gender transition timeline? How would you describe your story/process of transition?
6.	 Who/what is your primary resource for health concerns (PCP, Internet, friends)?
7.	 Have you previously disclosed your gender/sexual identity to your health care provider(s)?
	 a.   If so, what prompted it?
	 b.   If not, why?
8.	 Have you ever felt uncomfortable disclosing your gender/sexual identity to a health care provider?
9.	 Have you ever felt disrespected in a health care setting because of your gender/sexual identity?
10.	 Have you ever felt supported/respected in a health care setting after disclosing your gender/sexual iden-

tity?
11.	 What made you feel comfortable or uncomfortable about the setting?
12.	 Do you receive gender-affirming care through your PCP?
	 a.   If not, from whom do you currently or plan to receive gender-affirming care?
13.	 Do you receive sexual/reproductive health information or care from your PCP?
14.	 Do you feel that your PCP is adequately equipped to answer questions about your specific health needs?
15.	 Do you receive mental health care? If so, from whom? Does your relationship with this provider differ 

from that with your PCP?
	 a.   Do you disclose your sexuality to your mental health provider?
16.	 What are the qualities you most value in a health care provider?
17.	 Do you think that your gender transition process was supported by your health care provider?
18.	 Have you ever felt included or excluded by the physical health care environment? What does a “welcom-

ing” space look like?
19.	 What are some gaps in health care or education in the community that you have personally identified? 

What could be improved?
20.	 Is there anything else you’d like to mention?

Abbreviation: PCP, primary care provider.

Data Collection
A 20-question interview guide (Box) was developed based on a 
preliminary review of literature on transgender health dispari-
ties10,11 identifying gaps such as sexual and reproductive health, 
mental health care, and clinician knowledge of transgender health 
care.11 The investigators drew on Fredriksen-Goldsen et al’s Health 
Equity Promotion Model – which examined the intersectionality 
of transgender identity with education, socioeconomic status, and 
race – and Meyer’s Minority Stress Model – which proposed that 
negative mental health outcomes in minorities are prompted by 
internal and external stressors.12,13 Questions addressing these 
factors were included to contextualize participants’ lived experi-
ences and investigate their effect on health care encounters. Most 
questions were open-ended, per Consensual Qualitative Research 
recommendations,14 to allow follow-up probes and elicit personal 
experiences. 

Interviews ranged from 15 to 60 minutes and were conducted 
by study team member LK between October 2023 and March 
2025 via telephone, video conference, and in person. Participants 
consented to audio recording for transcription. All identifiers were 
removed from the transcripts before analysis; only gender and age 
were available to coders.
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Table. Qualitative Themes on Transgender Health Care Experiences

Key Theme/Subtheme	 Mentions	 No. of	 Representative Quote
		  n (%)	 Mentions
Education	
	 Provider expertise	 10 (100)	 41	 “[My doctor] has even asked me things that I didn’t even think about; for example, if I wanted to freeze my 	
				    sperm and if I had any plans for kids in the future.”
	 Rural representation	 9 (90)	 28	 “I just feel like right now gender-affirming care, even these days, is severely lacking in rural communities 	
				    and that’s where most care needs to be focused and updated.”
	 Continuing medical	 5 (50)	 12	 “She was supportive, but she didn’t feel comfortable with the actual medicine side of it. She acknowledged 	
	 education 			   a gap in knowledge on her part, and she just felt really intimidated by that.”

Cultural Competence	
	 Community stigma	 9 (90)	 51	 “I often feel pretty uncomfortable just living in Wausau and in Wisconsin. It’s not like some places I’ve been, 	
				    for sure, but I’ve been harassed. I’ve had people threaten me. I definitely think twice about a lot of stuff.”
	 Provider stigma	 8 (80)	 23	 “I was asked the question ‘Are you sexually active...What was your partner’s gender?’ I said, ‘I’m a lesbian.’ 	
				    And she said, ‘Well when’s the last time you had straight sex?’”
	 Symbols of allyship	 8 (80)	 14	 “As far as what stuff that I might look for [in the physical health care environment]...even those little pride 	
				    stickers that say, ‘this is a safe space’...goes a long way.”
	 Use of correct pronouns	 6 (60)	 8	 “You can tell when people are having trouble doing it. You can tell when people are comfortable with it, and 	
				    they use my name and pronouns without hesitation.” 
	 Documentation of name	 5 (50)	 13	 “I had a psych admission due to a suicide attempt...They took me into the hospital, and they put a band on 	
				    my wrist that said my deadname – or my birth name – and that just made me feel worse.”
	 Misgendering	 4 (40)	 5	 “I am aware that to most people I look ‘trans’...because people who are trying to be supportive still misgender 	
				    you. It’s not like they’re trying to hurt me; it’s just somewhere in the back of their head they think ‘boy..”

Access	
	 Cost	 9 (90)	 27	 “I had all this hope that I was going to get top surgery relatively soon, but now I learned I can’t, and I have to 	
				    pay out of pocket for it.”
	 Autonomy	 9 (90)	 41	 “I don’t think anybody wants to be told ‘I’m the doctor, I know everything, you can’t have an opinion.’ That 	
				    doesn’t feel great.”
	 Informed consent model	 4 (40)	 5	 “I know some people have had to see somebody for mental health first before being given a diagnosis of 	
				    gender dysphoria so they could get treatment.”
	 Transportation	 3 (30)	 11	 “I notice that there’s still a lack of HRT [hormone replacement therapy] doctors, because I still have to go to 	
				    Wausau to see one, and that’s 45 minutes away from me.”

Data Analysis
Transcripts were analyzed by 4 independent coders and 1 auditor 
(undergraduate and medical students). Coders met prior to analy-
sis to discuss potential biases. Preliminary themes were identified 
inductively and iteratively refined through reduction and merging 
until consensus was reached. This process generated a pooled pre-
liminary codebook (domains), which was further refined to create 
a revised version containing themes (core ideas) and subthemes. 
An independent auditor reviewed the codebook and discussed rec-
onciliation and refinement of themes with coders. Themes were 
then applied across all interviews for cross-analysis.14 A mixed 
deductive-inductive approach was used to categorize core ideas: 
inductive identification of themes followed by categorization 
within the study framework. 

RESULTS
Of 16 interested participants, 11 interviews were scheduled, and 
10 were completed. Participants were aged 19 to 75 years. Five 
identified as transgender women, 3 as transgender men, 1 as trans-
masculine nonbinary, and 1 as transfeminine nonbinary. Eight 
participants were current residents of northcentral Wisconsin and 
2 were former residents. Nine identified as lesbian, gay, bisexual, 
or queer in addition to transgender. No participants identified 

race as central to their identity. Education ranged from high school 
diploma to some undergraduate education, and 8 described their 
socioeconomic status as “low.” 

Qualitative analysis identified 3 major themes: education, cul-
tural competence, and access (Table).

Education
Most participants cited gaps in provider and community educa-
tion as barriers to GAC, particularly in rural areas. One partici-
pant, a 75-year-old transgender woman, stated that her transition 
was suppressed for most of her life due to a lack of transgender 
visibility in her community.

“I didn’t plan on coming out. I really didn’t understand what 
transitioning was. I didn’t even know the word. I hadn’t even 
met a trans person until I was 72 years old. I didn’t know any-
body, I didn’t read anything about it. All I knew is that I wanted 
to be a girl and it just wouldn’t go away.”

Participants who received GAC at the clinic endorsed satisfac-
tion with provider knowledge of hormone therapy and other GAC 
procedures and specifically sought clinicians advertising them-
selves as LGBTQ+ friendly. However, several noted generational 
differences in training:

“When there are providers that see fewer trans people...they don’t 
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really encounter them that often, so they have a lot of misconcep-
tions and they don’t keep themselves updated, things like that.”

Due to this knowledge gap, participants often felt compelled to 
research their own health conditions and educate their clinicians 
about their health needs. 

Cultural Competence
Nearly all participants reported antitrans stigma from commu-
nity members or health care providers. Community stigma often 
involved overt harassment, according to a transgender woman: 

“Twice, people have yelled things at me. One person shouted at 
me across a whole restaurant and [my dad] chased him out to 
the parking lot. And someone else mumbled something under 
their breath and ran out [right after]...people occasionally shout 
something out of their car.”

Meanwhile, provider-related stigma was often subtle and non-
verbal.

“As a trans person, you learn how to read people’s body language; 
because it’s a professional setting, they’re not going to say any-
thing. But to know how they really feel, you just read their body 
language. Whether they wince away from you or seem kind of 
grossed out by you, not wanting to look at you, or on the flipside 
staring at you, acting strange.”

Supportive behaviors included correct use of names and pro-
nouns and visible signs of allyship, such as pride flags and badges. 
Clinicians perceived as “supportive” also demonstrated open, non-
judgmental body language.

Access
Patients faced multiple barriers to GAC, including financial dif-
ficulties and/or insurance coverage, particularly for GAS and ster-
ilization procedures.

“My health insurance has something specifically written in their 
policy about how they won’t cover anything gender-affirming. 
I was looking at getting top surgery...I found out my insurance 
covers the surgery, but with the diagnosis code of gender dyspho-
ria, they won’t cover it.”

However, the most frequent complaint was limited patient 
autonomy, with clinicians perceived as exerting a disproportion-
ate amount of power, gatekeeping care that participants felt was 
necessary to their health and well-being.

“You’re all alone in this sterile little room with this person 
that – based on what kind of impression you, this vulnerable 
patient, [make] on them – can decide whether or not to treat 
you...You’re at the whim of this one person who has a lot of 
power over you.”

Conversely, patients praised the informed consent model, 
which improved access to medically assisted transition by remov-
ing requirements for a gender dysphoria diagnosis from a mental 
health care provider. 

DISCUSSION
Although participants praised GAC providers’ efforts at the 
Aspirus Wausau Family Medicine Residency, limited clinician 
knowledge remains a barrier to accessing local care. Because GAC 
is not universal in residency or continuing medical education, 
these knowledge gaps are likely to persist without intervention or 
curricula revision. However, pilot programs have demonstrated 
improvements in clinician empathy and awareness toward trans-
gender patients.15

GAC management is an emerging skillset, and health care for 
LGBTQ+ patients extends well beyond the physical. Cultural 
competency is essential as clinician attitudes towards gender 
identity significantly influence the patient-provider relationship. 
Documentation of gender, sex assigned at birth, and sexuality 
in electronic medical records may provide quantitative insight 
into health disparities within this population,16 while displays 
of allyship – such as using a patient’s correct name and pronouns 
and minimizing gendered language – can foster an atmosphere of 
acceptance and support, as can recognition of microaggressions 
(ie, acts of unconscious discrimination that may convey hostile 
or derogatory attitudes).17 Importantly, this commitment must 
be upheld by all members of the care team, as interactions across 
the care team shape the overall experience.18 While this study 
focused primarily on the attitudes of health care providers, valu-
able insight can be gained by examining the behaviors of nurses, 
medical assistants, social workers, and other professions involved 
in patient care.

Access to care for transgender patients in rural areas is par-
ticularly challenging due to financial strain and provider scarcity. 
GAC is more accessible to patients with high health literacy who 
understand the informed consent model and can independently 
identify GAC providers, underscoring the need for proactive 
communication by clinicians with GAC experience.19 However, 
as transgender identity becomes increasingly politicized, there 
are potential social and financial costs of openly advertising such 
information, highlighting the importance of system-level support. 
Although Wisconsin has relatively supportive policies,4 challenges 
with insurers and clinician availability often prevent patients from 
obtaining care in a timely manner.

Our findings with prior research showed that systemic 
factors – such as insurance exclusions and rural health care 
access – shaped transgender patients’ health care experiences just 
as much as patient-provider interactions.18,20 While many of these 
factors are beyond individual control, clinicians play a key role in 
facilitating access and affirming patients’ identities. 

Limitations
This study was limited by a small sample size (N = 10), represent-
ing a fraction of patients who receive GAC from Aspirus Health. 
While this study captured perspectives of transgender patients of 
lower socioeconomic status, it did not explore the impact of other 
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marginalized identities such as race. Self-selection bias may have 
influenced participation due to concerns of prejudice or confiden-
tiality and may reflect more polarized attitudes toward health care 
systems. Participants varied in transition stage and experience with 
GAC, potentially affecting their perspectives. Further research is 
needed to assess the degree of comfort with individual members 
of the health care team and which professions within the clinic are 
most or least likely to provide support. 

CONCLUSIONS
Semistructured interviews (N = 10) conducted with transgender 
patients in northcentral Wisconsin identified 3 primary themes: 
education, cultural competence, and access. Provider knowledge 
gaps remain a major barrier to obtaining local care. Positive experi-
ences were associated with culturally competent practices, includ-
ing correct use of names and pronouns and displaying symbols 
of allyship in the clinic. External factors – including transporta-
tion, financial burden, and insurance coverage – limit GAC access 
despite informed consent models removing the need for mental 
health referral. 

Expansion of GAC services in rural settings is encouraging 
but remains limited. Improving health outcomes for transgender 
patients will require enhanced provider education and integration 
of transgender health into broader health care systems. Clinicians 
can support transgender patients by incorporating continuing 
medical education into their practice and upholding cultural com-
petence across all members of the care team.
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ORIGINAL RESEARCH

INTRODUCTION
Over the last decade, significant advances 
in the field of genetics have had a positive 
impact on patient care. With personalized 
approaches to preventive medicine, pro-
viders are making more accurate diagnoses, 
providing more effective treatments, and 
identifying risk factors to help mitigate 
health complications.1 These advances 
range from pharmacogenetics – using 
genomic data to predict therapeutic 
responses and avoid adverse reactions2 – to 
advances in prenatal care that can signifi-
cantly influence health outcomes for future 
generations.3

As genomic testing becomes increas-
ingly accessible, demand for these services 
has increased, although payer-related bar-
riers remain.4 Genetic testing has rapidly 
evolved from sequencing single genes to 
genome- and exome-wide sequencing, 
placing increasing burdens on the already 
limited pool of qualified clinical geneti-
cists.5 These test results yield large vol-
umes of data that require substantial time 
and effort to interpret. Often, there are 
many variants of uncertain significance, 
necessitating additional testing, thought-

ful follow-up, and investigation in the literature and the Clinical 
Genome Resource, a standardized international organization with 
expert panels that delineate genetic variants.6 

The multisystem involvement and complexity of many 
genetic conditions – including incomplete penetrance, variable 
expressivity, etiologic heterogeneity, and diverse inheritance pat-
terns – require that providers understand a broad spectrum of 

ABSTRACT
Introduction: Genomic advances have launched medicine into a new frontier of preventive and 
personalized care, driving increased demand for services amid a recognized provider shortage. 
We aimed to highlight perspectives of clinical geneticists to support growth and sustain genetics 
care for patients in Wisconsin in the face of rising demand. 

Methods: A literature review informed the development of interview questions for appreciative 
inquiry-guided interviews. University of Wisconsin-affiliated geneticists were interviewed in the 
summer of 2024 about their experiences and insights. Transcripts were analyzed using an open 
inductive process, and hierarchical qualitative analyses were conducted to identify themes and 
opportunities to increase interest in genetics as a career.

Results: Regarding their profession, 92% of respondents identified “problem-solving” as a favor-
ite aspect, highlighted the benefits of interprofessional collaboration, and identified diagnostic 
improvements as the most notable change over their careers. Regarding the future of genetics, 
75% expressed excitement about improving treatments, anticipated a shift in their roles from 
diagnostics to management, and encouraged trainees across health professions to engage in  
genomic medicine learning opportunities.

Conclusions: Clinical geneticists expressed strong enthusiasm for their careers, noting problem-
solving, continuity of care, and patient diversity as key highlights. Their roles provide opportuni-
ties to lead interdisciplinary teams, collaborate across specialties, and engage in lifelong learn-
ing. Their experiences offer insight into future diagnostic and treatment advances, which will 
require innovative care delivery approaches, including greater delegation and expanded training 
for the broader health care workforce. These perspectives may help foster  interest in clinical 
genetics among health care trainees.
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Table 1. Respondent Demographics

		  Percent (n)

Primary certification	
	 Pediatrics	 83% (10)

Secondary genetics certification	
	 Biochemical	 33% (4)
	 Clinical	 92% (11)
	 Molecular/Cytogenetics	 8% (1)

Years of experience practicing genomic medicine	
	 0–9 years	 25% (3)
	 10–19 years	 33% (4)
	 20–29 years	 8% (1)
	 30+ years	 33% (4)

University of Wisconsin School of Medicine and Public Health Affiliation	
	 Current faculty member	 75% (9)
	 Training (medical school, residency, or fellowship)	 75% (9)
	 Former faculty member	 17% (2)

Respondent race	
	 American Indian or Alaska Native	 0%
	 Asian	 17% (2)
	 Black or African American	 0%
	 Hispanic or Latino	 0%
	 Native Hawaiian or Other Pacific Islander	 0%
	 White	 83% (10)

Respondent gender	
	 Female	 50% (6)
	 Male	 50% (6)
	 Nonbinary/other	 0%

symptoms presenting in patients and their families. Exome-wide 
sequencing is becoming a standard of practice to help diagnose 
some conditions, while genome-wide sequencing is becoming 
more readily available, resulting in increased demand for clinical 
genetics services.7 

With this growing need, there is concern regarding multiple 
factors, including the limited number of trainees entering the 
field, with residency and fellowship positions going unfilled, and 
a workforce in which many clinical geneticists are approaching 
retirement.8 Despite newer delivery models such as telehealth to 
improve access, limitations persist due to the overall shortage of 
providers.9

To address the demand for genetic services, we aimed to gain 
a deeper understanding of the field in Wisconsin by gathering 
insights directly from clinicians affiliated with the University of 
Wisconsin School of Medicine and Public Health (UWSMPH). 
Our goal was to identify strengths and successes that could inform 
quality improvement interventions to expand and sustain clinical 
genetics care for patients in Wisconsin and beyond.

METHODS  
Project Design  
A literature review spanning 6 years (2019-2025) was performed 
to outline the current state of clinical genetics in the United 
States. The following search terms were used: (“medical genet-
ics workforce”[tiab] OR “genetics, medical”[tiab] OR “medi-
cal genetics”[tiab] OR “medical geneticist”[tiab] OR “clinical 
geneticist”[tiab] OR “clinical genetics”[tiab] OR “genetics, 
clinical”[tiab] OR “genetic services”[tiab]) AND (workforce[tiab] 
OR workforces[tiab] OR “work force”[tiab] OR staffing[tiab]). 

Insights from the review guided development of 6 interview 
questions and probes to explore the perspectives of clinical geneti-
cists currently or recently affiliated with UWSMPH, including 
changes they have observed in their practice over time, and percep-
tions of the field’s future. The interview questionnaire was devel-
oped by research team members (IAS and EMP) using an appre-
ciative inquiry approach10 based on the “Discover and Dream” 
structure. This strengths-based approach emphasizes interviewees’ 
positive experiences to identify opportunities for sustainable and 
transformative change.11 

A preamble was used before each interview to outline study goals 
and obtain consent for recording and transcription. The University 
of Wisconsin-Madison Institutional Review Board (IRB) Quality 
Improvement/Program Evaluation Self-Certification Tool (irb.
wisc.edu/is-it-research) was used to determine that this project 
met criteria for quality improvement, met the federal definition of 
research pursuant to 45 CFR 46, and did not require IRB review. 

Participant Recruitment  
To recruit interviewees, 16 emails were sent to all current phy-
sicians practicing genomic medicine, 2 former faculty members, 

and 1 former trainee affiliated with UWSMPH. Of the 15 who 
responded, 1 declined participation and 2 were unavailable within 
the 4-week study period. All 12 physicians who were available and 
willing were chosen as participants. 

Following each interview, demographic data were collected, 
including institutional affiliation, board certification, years of 
experience, and self-reported race and gender identity. 

Data Analysis  
Transcripts were generated from interview recordings and evalu-
ated and corrected as needed to ensure accuracy. Using an open 
inductive process,12 a codebook was developed from concepts 
identified in the transcripts. An independent coder (NJS) was 
recruited, and the codebook was used as a guide for the 2 coders 
(IAS and NJS) to independently code transcripts. 

Initial intercoder reliability was approximately 90% (211/235 
agreements). Following independent coding, the coders met to 
reach consensus on 24 discrepancies among the 235 codes. Using 
the finalized data, hierarchical qualitative analyses were performed 
to identify key themes and potential areas for intervention to 
address the clinical geneticist shortage. 

RESULTS
Physician Interviews
Of the 12 current and former UW faculty members and trainees 
who participated, 6 identified as female and 6 as male; most identi-
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Table 2. Discover Medical Genetics: Themes Identified Highlighting the Field

Themes,	 % of Respondents	 Quote
		  (n)

Highlights of being a clinical geneticist

Problem-solving 	 92% (11) 	 I like the problem-solving aspect; you’re presented with unusual signs, symptoms, examination, features, laboratory results, 	
			   trying to put that all together. It’s like putting a puzzle together or being a detective, I imagine.
Continuity of care	 67% (8)	 We see them throughout their lifespan – for several of these disorders, we can have a child that would otherwise have significant	
			   developmental delay or may have passed away from that disorder – they can be happy toddlers coming into your office and then	
			   normal sullen teens and now... we get to help care for them as they have their own families too.
Patient diversity	 50% (6)	 In genetics, you deal with all populations, so I have patients from basically the newborn period through geriatric age patients... 	
			   there’s also diversity in terms of the kinds of issues they’re dealing with, from intellectual and cognitive issues to physical issues... 	
			   and there’s a lot of long-term chronic issues but there’s also acute issues... I really like that diversity.
Lifelong learning	 33% (4)	 We learn new things and get to apply new kinds of cutting-edge technology to patient questions that maybe could not have 	
			   been answered a year or 2 years ago, that now we can answer... I find that sort of constant learning and interpretation of liter-	
			   ature to real world, practical patient care very exciting and stimulating.
Good community	 33% (4) 	 I think the people who are in genetics are awesome.
Public health/	 25% (3)	 Newborn screening is a great public health program, and as clinical geneticists we are an important component to that public 	
advocacy		  health program that really can provide great preventive care and help with morbidity and mortality for rare metabolic disorders.
Practice variety	 8% (1)	 It’s also been rewarding in terms of related nonclinical issues like being able to participate in research and teaching and mentoring.

Roles of a clinical geneticist	

Multidisciplinary	 92% (11)	 In our clinic, I work with genetic counselors, nurses, medical assistants, a genetic counseling assistant, and also dietitians.
teamwork within clinic 
Multidisciplinary 	 83% (10)	 Most of the multidisciplinary clinics or teams that we’re involved with as geneticists deal with relatively rare conditions. When
teamwork across		  they involve other specialists, I mean the clinics that I think about are involving surgeons, sometimes neurosurgeons, sometimes 	
specialties		  other surgical specialists, dermatology is a very common accompanying service, neurology...
Leadership role	 50% (6)	 I had more of a leadership role in genetics, really making sure we had really strong interdisciplinary teams and conferences.
Multidisciplinary 	 33% (4)	 I find that when you reach out for help, people are really willing to give you advice on what their experience has been and also 	
teamwork across		  let you know either who are the right people to ask for if there’s clinical trials going or not, but there’s ways to get in contact
institutions		  with them... there’s a lot of collaboration within the community and I shouldn’t just say in the US because it is abroad as well.
Educator role	 25% (3)	 One of the other things I love about [being a clinical geneticist] is that there’s learners from different backgrounds and fields.
Learner role	 17% (2)	 If you have a patient where you really haven’t seen this before, there’s always someone who is happy to have you run it by 	
			   them and you can learn from their experience to help better care for the patients.

Changes in the field of clinical genetics	

Diagnostic 	 92% (11)	 We’re able to diagnose so much more now that we have higher yield in the testing... that has limited the diagnostic Odyssey. 
improvement		  For years...we’d do all kinds of blood work and MRIs and muscle biopsies... A lot of the things we find now we never would 	
			   have anticipated... that has just revolutionized the field, and it’s just made it more productive.
Increased need for 	 33% (4)	 My role is really lifelong learning and trying to keep up to date. Every patient I see in clinic – literally there are hours of preparation 	
lifelong learning		  in the sense of reading like what’s all the current research, what’s new because things change so rapidly. I guess I really like... 	
			   the intellectual curiosity.
Expanding diversity 	 25% (3)	 With the increase in testing, we can help people with other conditions that we might not have seen as much before.
of patients/conditions 	
Increased utilization 	 25% (3)	 Thinking about utilization management around genetic testing, especially if a genetic specialist is not shepherding every single 	
of genetics services		  genetic test through the process. How do we put up guardrails to help people successfully order testing, order the right test at 	
			   the right time?
Increasing negative	 17% (2)	 Trying to make a financial case for our services, even a simple financial case for our services is very challenging.
financial pressure	
Newborn screening 	 8% (1)	 Now, in the NICU when we suspect something, within days, we have... [a] diagnosis back. So, it’s very reassuring that we can do 	
improvement		  diagnoses very fast, and it can change management.”

Abbreviations: MRI, magnetic resonance imaging; NICU, neonatal intensive care unit.

fied as White (10/12), with the remaining respondents identifying 

as Asian (2/12). Most respondents held a primary board certifica-

tion in pediatrics (10/12) and a secondary certification in clinical 

genetics and genomics (11/12). Although their primary certifica-

tion was in pediatrics, these clinicians treat patients of all ages, 

including those with adult-onset genetic conditions. Additionally, 

one-third of the respondents had been practicing for 30 years or 
more, and 9 were current UWSMPH faculty members (Table 1).

Discover Themes: Responses to Questions About the Profession
Highlights of Being a Clinical Geneticist: Participants most fre-
quently cited problem-solving (11/12) when asked to identify 
highlights of being a clinical geneticist. Continuity of care was 
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Table 3. Future of Medical Genetics: Themes Identified in Discussing the Future

Themes 	 % of Respondents	 Quote
		  (n)

Future benefits of clinical genetics

Treatment improvement	 75% (9)	 I’m much more optimistic in my counseling of families than I was earlier in my career, because I honestly believe that many	
			   of these disorders, most of them are going to have treatments in the near future.
Diagnostic improvement	 58% (7)	 The more we learn about the human genome and the more tests we do on our patients the better we’ll be able to make 	
			   diagnoses.
Greater understanding	 33% (4)	 The collation and understanding of variants – which variants are pathogenic. I think we will get there, because ultimately 
of variants and		  there is a finite number of variants. But, maybe that’s through the use of AI (artificial intelligence) where we start to deter-
polygenic disease		  mine which variants we need to worry about.
Prognostic improvement	 33% (4)	 The broader, more accessible genomic testing means in general people are getting diagnosed earlier and that gives us a 	
			   longer runway to kind of understand their trajectories and to lean on research to optimize their care.
Improvement of genomic 	 25% (3)	 Working with genetic counselors to figure out what is the most effective way to utilize clinical geneticists that are broadly 
medicine delivery 		  trained in genetics versus in specific specialty areas. I don’t think the old model where we saw every patient with genetic 	
			   conditions is a viable model in the future and so we [need to] harness our expertise as well as share that expertise.
Public health and access	 17% (2)	 We’re on the cusp of sort of a new generation of clinical genomic testing that we’ll have access to that insurance will pay 
improvement 		  for.
Newborn screening	 8% (1)	 We’ve increased the number of disorders we can screen for so we can start our treatments really early, and I think we’re 
improvement 		  going to see genomic newborn screening.

Future of the clinical geneticist role	

Increased delegation/	 75% (9)	 There’s a mismatch between demand and my ability to have a personal touch on every case... I think there might have to 
oversight role		  be an evolution where certainly we have to teach people to better understand the nuances of genetic testing and... inter-	
			   pretation. I wonder if there needs to be a sort of more supervisory role of geneticists or expansion of other people with 	
			   expertise.
Increase access to 	 67% (8)	 I think we need to do more with collaborating with other boards... internal medicine or family practice. There should be
genomic medicine  		  opportunities to get certifications in genetics to show that these individuals have taken courses, passed knowledge tests, 
training for other		  and are capable of doing more advanced genetic practice than others who haven’t had that training. They can be sort of 	
providers		  the ones in their specialties focused on genetic aspects that their colleagues can go to for help if there’s not a geneticist 	
			   immediately available.
Diagnostician to	 25% (3)	 I’m hoping that we will be able to be not only diagnosticians but have an increased role in management and treatment 
management 		  than what we’ve previously had.
More involved in 	 25% (3)	 I hope that we have testing for multifactorial common disorders. I hope that we are involved in that in some way and that
common disorders 		  can be kind of rolled out to the general medical field, so things like polygenic risk scores. Even better than that, to be able	
			   to predict how multiple small effects result in common disorders.
Increased advocacy 	 17% (2)	 Especially thinking about health equality  – we need to make sure that this type of care is available regardless of what your 
for health equity 		  insurance is and regardless of where you live... we need to be very mindful of how we go about training people to make	
			   sure that everybody has the opportunity to take advantage of genomic medicine and have their care improved from [it].
More specialized	 17% (2)	 I think we’re going to be more specialized, where a geneticist might focus in a particular area, somebody who is trained in	
			   cancer genetics or neurogenetics or some other discipline and they focus on patients in that with that population and/or	
			   general geneticists that really focus on the multisystemic conditions that are more complex and that are rare enough or	
			   unique enough.

Advice for current trainees in health care	

Embrace lifelong	 75% (9)	 [I hope] that everybody in every specialty would be interested in the genomic basis to the kinds of conditions they’re see-	
learning		  ing in their own clinical practices and that they would have opportunities for additional lifelong learning and training to	
			   gain that expertise so that they’re comfortable and understand the utility [and validity] of genomic tests [and know] how to 	
			   provide information.
Increase collaboration	 50% (6)	 People in genetics are happy to talk with other subspecialties about how it could be integrated into their field... so that the 
with genetics 		  right patients are getting to us and the right type of genomic medicine is being used within their practice. Those are conver-	
			   sations we’re going to need to have to make sure everybody can benefit from this expansion of testing and knowledge.
Know your own	 25% (3)	 If you think you’re able to provide genetics care, even limited in your specialty, you need to do all the aspects that that 	
limitations		  care provision requires, including the counseling, navigating the insurance parts, and all of that.
Understand the	 17% (2)	 Sometimes we get consults for very nonspecific sorts of things because they don’t know what’s going on. Well, that’s not a 
limitations of genomic 		  use for genomic technology in most cases. You need to have objective clinical findings that are suggestive of a 	testing	
			   Mendelian disorder if you want to use single gene or genomic testing to try to solve that problem.
Advocate for health	 8% (1)	 I want to make sure that if we have new technology, be it new gene therapies or new genetic tests, that those are widely 	
equity		  available by the insurance we have, that we apply those opportunities equally, and everybody has the opportunity to 	
			   benefit. I think working towards those equity issues is really important.
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the second most common theme identified (8/12), followed by 
patient diversity (6/12).

Role of a Clinical Geneticist: When asked to “tell me about 
your role as a clinical geneticist on a multidisciplinary team,” 11 
respondents emphasized the diversity of their teams within genet-
ics clinics, including medical assistants, nurses, advanced practi-
tioners, and genetic counselors, while 10 respondents discussed 
the specialists and subspecialists whom they work alongside. 
Leadership within and across clinics was the third most commonly 
highlighted role (6/12).

Changes in the Field of Clinical Genetics: Nearly all respondents 
(11/12) commented on significant improvements in diagnostic 
testing, with the increased need for lifelong learning mentioned 
next most often (4/12). “Expanding diversity of patients and con-
ditions” and ‘”increased utilization of genetic services” were each 
mentioned by 3 respondents (Table 2).

Dream Themes: Responses to Questions About the Future 

of Clinical Genetics
Future Benefits of Clinical Genetics: When asked about some 
of the most promising ways medical genetics may benefit patients 
in the coming years, respondents most frequently identified 
improved treatments for genomic disorders (9/12), followed by 
diagnostic improvements (7/12) and greater understanding of 
variants and polygenic diseases, as well as improved prognostica-
tion (4/12 each).

Future of the Clinical Geneticist Role: The majority of partici-
pants anticipated that the role of the clinical geneticist will shift 
toward greater oversight, with increased delegation of responsibili-
ties to genetic counselors, advanced practitioners, or other physi-
cians (9/12). Similarly, 8 respondents noted increased access to 
genomic medicine training materials for nongenetics physicians 
and other providers, and 3 predicted a shift from predominantly 
diagnostic roles to greater involvement in patient and condition 
management (3/12).

Advice for Current Health Care Trainees: In response to, “What 
are your hopes or advice for trainees in various health care roles 
as genomic medicine becomes more clinically applicable, acces-
sible, and in demand?” participants most commonly encouraged 
embracing lifelong learning – particularly regarding genetic disor-
ders and treatments (9/12 – and recommended that nongenetics 
providers increase collaboration with clinical geneticists (6/12). 
Additionally, 3 respondents emphasized awareness of providers’ 
own limitations when delivering genomic medicine (Table 3).

DISCUSSION
Discover Themes 
A “Discover and Dream” approach was used in the interviews 
to identify highlights that could help guide future recruitment 

efforts, given workforce shortages. Overall, participants expressed 
strong enthusiasm for their careers. The majority reported enjoy-
ing the problem-solving aspects of their roles, citing the ability 
to spend substantial time with patients, answer questions, and 
achieve a deeper understanding of conditions. 

Participants also valued continuity of care, noting they care for 
entire families, see patients grow up, and support them building 
families of their own. Half of the interviewees cited patient diver-
sity as a major contributor to their job satisfaction, noting that 
patients span all ages, backgrounds, and abilities across both acute 
and chronic conditions.

Regarding their roles, participants cited examples of multi-
disciplinary teamwork within their clinics and across specialties, 
institutions, and even internationally. Some attributed this to the 
field’s collaborative and close-knit nature, particularly in the con-
text of diagnosing and managing rare disorders. Participants also 
valued their roles as leaders, educators, and lifelong learners, as 
many work with students and find opportunities to learn through 
teaching and collaborating with patients and colleagues. 

When asked about changes in the field, participants identified 
rapid advances in diagnostic techniques and treatment options. 
One respondent stated, “Gene therapy, gene editing, and gene 
modification are technologies that are already in place today. 
There are FDA-approved products now – gene therapies, gene 
modifications - that are essentially curing our patients. That was 
inconceivable when I started.” 

Given this rapidly evolving landscape, respondents also empha-
sized the need for lifelong learning, including the effort required 
to interpret emerging research and stay current with developments 
in the field (Table 2).

Dream Themes 
Overall, respondents expressed excitement regarding the future of 
clinical genetics. Most anticipated that the treatment of genetic 
disorders will evolve, with more gene therapy and precision medi-
cine options on the horizon. Some also noted anticipated advances 
in prognostic disease monitoring, enhanced newborn screening, 
and improved access to genomic services.

Many participants mentioned the value of expanding diagnos-
tic capabilities and improving understanding of variants and poly-
genic disease in the future to optimize patient care. It was through 
this lens that some discussed the role of the clinical geneticist 
expanding into care teams of more common, chronic diseases that 
have genetic components, such as hypertension and diabetes. 

In response to these changes and increasing demands, most 
respondents anticipated that they will delegate more to advanced 
practice providers and genetic counselors to help address the 
shortage of clinical geneticists. Many also emphasized the need for 
access to comprehensive genomic medicine training for providers 
and trainees at all levels as precision medicine continues to grow 
in applicability and relevance. 
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Some participants noted challenges affecting the field’s desir-
ability, including limited positive exposure to clinical genetics 
during training, increasing training costs relative to lower com-
pensation compared with other specialties, and complexity of 
insurance coverage and reimbursement for emerging genetic 
tests and technology. These factors, combined with rising patient 
demand, were viewed as further compounding the provider 
shortage. 

Most participants recommended that current health care 
trainees embrace lifelong learning and maintain curiosity about 
the field. Specifically, they encouraged trainees to understand the 
genetic and genomic basis of conditions affecting their patient 
populations to provide the most accurate and effective diagnoses, 
management, and treatments. Some also conveyed the importance 
of recognizing the limitations of genomic testing, as well as one’s 
own  expertise. 

Participants expressed hope that more providers reach out to 
genetics colleagues when questions arise regarding testing and 
treatment for patients with genetic conditions. Finally, one respon-
dent emphasized the importance of advocating for health equity, 
especially as new diagnostic and therapeutic options – many of 
which are not yet covered by insurance and can be costly – become 
available. They highlighted the need to engage historically margin-
alized and underrepresented communities in policy decisions and 
to work together to best serve all populations, particularly in the 
field of genetics (Table 3).

Study Limitations
Qualitative research has inherent limitations, including subjectivity 
of data and potential researcher influence during interviews. The 
generalizability of this quality improvement study is limited by the 
small sample size and focus on a single institution. Additionally, 
the appreciative inquiry “Discover and Dream” approach may 
have biased findings toward positive aspects of the field. The study 
did not comprehensively address in-depth the challenges or threats 
to the profession.

Future Directions
To more completely investigate the perspectives of clinical geneti-
cists in Wisconsin, future studies should include all practicing 
clinical geneticists in the state and expand to other profession-
als providing genetic services, such as advanced practice providers, 
genetic counselors, and dietitians. 

Research examining care models that fully integrate genetic 
counselors and advanced practice providers into genetics spe-
cialty clinics may identify ways to expand access and improve 
equity, particularly in underserved rural and urban populations. 
Exploring training opportunities for advanced practice providers 
and subspecialists to obtain certifications in genomic medicine 
may also ensure there are enough clinicians adequately trained to 
provide genomic services within their respective fields. 

Similarly, genetics service workflows should be analyzed and 
optimized to meet increasing patient demand. These areas war-
rant further investigation, including more comprehensive litera-
ture review and potential meta-analysis to better define current 
trends and inform recruitment and genomic medicine delivery 
efforts.

Finally, further exploration of health care trainees’ perspectives 
may help identify opportunities to enhance education and address 
the plateau in interest in advanced genetics training. Future studies 
should examine factors that may discourage learners from pursu-
ing careers in genetics – including compensation insurance-related 
challenges – while identifying strategies to attract and retain physi-
cians in this field. 

CONCLUSIONS
Clinical geneticists in this study expressed strong enthusiasm for 
their profession, noting problem-solving, continuity of care, and 
patient diversity as key highlights. Their roles afforded opportuni-
ties to lead and participate in interdisciplinary teams, collaborate 
with a variety of specialists, and engage in lifelong learning. Their 
experiences provided insight into the future of the field, highlight-
ing diagnostic and treatment innovations that will require new 
care delivery approaches, including greater delegation to other 
providers. 

Participants also recognized the importance of ensuring adequate 
training for all providers to better address the genetic and genomic 
contributions to health, morbidity, and mortality. Overall, their 
reflections illustrate both the current rewards of the profession and 
its future promise, which may help encourage health care trainees to 
consider clinical genetics when exploring careers.
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INTRODUCTION
Depression and anxiety rates have increased 
in the general population over the past 
decade, with women and adults aged 18 
to 29 years having the highest prevalence 
of anxiety and depression (23.8% and 
24.6%, respectively).1 Among individuals 
experiencing infertility, rates of anxiety and 
depression are even higher.2 The emotional 
toll of infertility has long been linked to 
anxiety and depression, with some stud-
ies estimating the prevalence of anxiety in 
women experiencing infertility at 36% and 
the prevalence of depression at as high as 
52%.2

The increased prevalence of anxiety 
and depression in patients experiencing 
infertility is likely multifactorial3 and due 
to a combination of psychological, social, 
treatment-related, and biological factors.3 

Patients experiencing infertility may expe-
rience cycles of intense hopefulness and 
disappointment with each round of fertil-
ity treatment, leading to complex feelings 
of uncertainty regarding their reproductive 
ability, limited control over their future, 

and distress.3 Infertility also affects social well-being, with many 
patients reporting reduced social support and difficulty interacting 
with others in settings involving pregnancy, fertility, and children.3 
Additionally, commonly used fertility medications, including 
gonadotropins, leuprolide, and clomiphene, have been linked to 
symptoms of depression and anxiety.4

Depression and anxiety symptoms are commonly assessed using 
the Patient Health Questionnaire-9 (PHQ-9) and Generalized 
Anxiety Disorder-7 (GAD-7) screening tools, respectively.5 The 
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Table. Demographic Data

	 SilverCloud User	 P value
	 No (n = 322)	 Yes (n = 32)	
Median Age (years)	 34	 35	 .738
White	 72.4% (233)	 78.1% (25)	
African American	 12.4% (40)	 15.6% (5)	
Asian	 9.6% (31)	 3.1% (1)	
Hispanic	 4% (13)	 3.1% (1)	
Other	 1.6% (5)	 0.0%	
Median no. of months of TTC	 22	 18	 .267
History of prior live birth	 24.8% (80)	 28.1% (9)	 .672
History of at least 1 prior fertility 	 33.2% (107)	 12.5% (4)	 .016
   treatment cycle
Prior mental health diagnosis	 29.5% (95)	 31.3% (10)	 .840
Enrolled in mental health services	 9.6% (31)	 18.8% (6)	 .125

Abbreviation: TTC, time to conception.
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Questionnaire-9. 

Figure 1. Fisher Exact t Test Demonstrating Mean PHQ-9 and GAD-7 Scores at 
Initial Appointment as Indicated by a Box and Whisker Plot (P < .05)

validity of these instruments for assessing anxiety and depression 
in the general population is well established.5-8 Additionally, these 
screening tools have been validated in patients experiencing infer-
tility.5,9 Common interventions for the management of anxiety 
and depression include psychotherapy and medication manage-
ment, which have been explored in patients experiencing infertil-
ity and shown to be effective in reducing anxiety and depressive 
symptoms.10,11 However, both treatment options often involve 
long wait times for initial evaluation, are time-intensive, and can 
be expensive.12,13

Web-based and mobile applications have been explored to 
assist patients in coping with anxiety and depression symptoms 
while undergoing infertility treatment,14 Including guided medita-
tion, sleep support, and online group therapy.14 However, these 
programs have not previously incorporated validated screening 
tools such as the PHQ-9 and GAD-7 to assess their effect on anxi-
ety and depressive symptoms.14

SilverCloud is an online program based on cognitive behavioral 
therapy15 that includes modules designed to help manage anxiety, 
depression, insomnia, stress, chronic pain, alcohol use, and diabe-
tes. It can be ordered and prescribed by any licensed clinician or 
psychologist through a platform accessible on computers, tablets, 
and smartphones.15 PHQ-9 and GAD-7 scores are collected upon 
enrollment in the program, every 2 weeks during participation, 
and upon completion of modules.15 This program has previously 
been associated with decreases in GAD-7 and PHQ-9 scores in 
pilot populations and in university-based groups,16,17 but it has 
not been studied in patients undergoing infertility evaluation and 
treatment. 

The objective of this study was to determine whether patients 
experiencing infertility demonstrate changes in anxiety and depres-
sive symptoms after engagement with SilverCloud, as determined 
by changes in PHQ-9 and GAD-7 scores. We hypothesized that 
patients would demonstrate significant decreases in anxiety and 

depressive symptoms, as evidenced by reductions in GAD-7 and 
PHQ-9 scores. 

METHODS
The Institutional Review Board deemed this quality improve-
ment study exempt. SilverCloud was first introduced within 
Froedtert  Hospital   in July 2017. In February 2022, clinicians 
at the Froedtert and Medical College of Wisconsin Reproductive 
Medicine Clinic began offering SilverCloud to all patients pre-
senting for new infertility consultations. 

A retrospective cohort study was performed. Patients were 
included if they presented for new infertility consultations 
between September 1, 2022, and September 1, 2023. Patients 
were excluded if they did not meet the American Society for 
Reproductive Medicine (ASRM) diagnostic criteria for infertil-
ity or if they were seeking fertility preservation. Baseline PHQ-9 
and GAD-7 scores from the initial infertility consultation were 
recorded in the electronic medical record for all new patients. For 
patients who accepted a SilverCloud referral, PHQ-9 and GAD-7 
scores were recorded at enrollment, every 2 weeks while enrolled 
in the program, and at completion of a module. Demographic 
data collected for all new patients included age, race, gravida, par-
ity, infertility diagnosis, number of months of timed intercourse, 
history of mental health disorders, and previous and current treat-
ment for mental health disorders (Table). 

Fisher exact tests were used to compare baseline PHQ-9 and 
GAD-7 scores between new patients who enrolled in SilverCloud 
and those who did not. For patients who engaged in the 
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SilverCloud program, Wilcoxon signed-
rank tests were used to compare PHQ-9 
and GAD-7 scores immediately before 
engagement in SilverCloud and at the con-
clusion of a module. Level of engagement 
in SilverCloud was defined by the amount 
of time participants spent in the program 
(minutes). Mean time spent and standard 
deviations were calculated. 

RESULTS
A total of 354 patients were included in 
this study. Fifty-two patients enrolled in 
the SilverCloud program, and 32 patients 
completed individualized modules. 
Patients were homogenous, with most 
being White, experiencing a similar dura-
tion of infertility, and having a similar his-
tory of prior live birth (Table). There was 
no significant difference in the history of 
a prior mental health diagnosis (29.4% vs 
31.3%; P = .847) or utilization of mental 
health services (9.6% vs 18.8%; P = .847) 
between those who engaged in the program 
and those who did not (Table). However, 
patients who engaged in SilverCloud were 
less likely to have had prior fertility treat-
ment (12.5% vs 33.3% P = .016) (Table). 

Initial consultation PHQ-9 scores did 
not differ significantly between patients 
who elected to engage in SilverCloud 
and those who did not (0 vs 0; P = .21) 
(Figure 1). However, initial consultation 
GAD-7 scores were significantly higher 
among patients who elected to engage in 
SilverCloud than among those who did 
not (0.5 vs 0; P = .006) (Figure 1). 

The mean time between the new patient 
visit and initiation of a SilverCloud module 
was 11.8 days. During this time, patients 
underwent an initial infertility evaluation, began a diagnostic 
work-up, received prognostic information, and were provided 
information regarding treatments cost and financing options, con-
sistent with standard clinic practice. Initial PHQ-9 and GAD-7 
scores were assessed at enrollment in SilverCloud and again upon 
module completion. 

Following utilization of SilverCloud, patients had signifi-
cantly lower PHQ-9 scores (median initial score, 8.0, vs median 
final score, 6.5) (Z = -2.05, P = .04, |r| = -0.34) (Figures 2 and 3). 
Patients also demonstrated significant reductions in GAD-7 scores 
following utilization of SilverCloud (median initial score, 12.5, vs 

Figure 2. PHQ-9 and GAD-7 Score Changes Among Patients Using SilverCloud Between September 1, 2022, 
and September 1, 2023

PHQ-9 Change Among Depression Program Users GAD-7 Change Among Anxiety Program Users

None or Minimal	 Mild	 Moderate	 Moderately Severe	 Severe

Abbreviations: GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9. 
Changes in both scores were calculated as the difference between the initial score at signup and the 
final at program completion. PHQ-9: median initial score, 8.0, vs median final score, 6.5 (Z = -2.05, P = .04, 
|r| = -0.34); GAD-7: median initial score, 12.5, vs median final score, 9.50 (Z = -2.43, P = .02, |r| = -0.41).

Figure 3. Wilcoxon Signed Rank Test (A) Showing Improvement (lowering) of Patient PHQ-9 Scores and 
Wilcoxon Signed Rank Test (B) Showing Improvement (lowering) of Patient GAD-7 Scores After SilverCloud 
Completion
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median final score, 9.5) (Z = -2.43, P = .02, |r| = -0.41) (Figures 2 
and 3). 

 The mean amount of time patients spent in the SilverCloud 
was 39.4 minutes ± 93.8 minutes (range <1-576 minutes) (Figure 
4). Time spent in SilverCloud was not associated with changes in 
PHQ-9 or GAD-7 scores.

DISCUSSION
Infertility and its treatments are associated with significant anxiety 
and depression.18,19 Fortunately, SilverCloud offers multiple self-
guided modules to assist patients in managing these symptoms.13 
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Figure 4. Participant Engagement in SilverCloud as Determined by Minutes 
Spent in the Program

Mean, 39.4 minutes; minimum, <1 minute; maximum, 576 minutes

Our study showed that patients who engaged in SilverCloud dem-
onstrated significant improvement in their GAD-7 and PHQ-9 
scores, suggesting reduced depression and anxiety symptoms after 
program participation. Notably, there was no significant associa-
tion  between the amount of time spent using individual modules 
and improvement in PHQ-9 or GAD-7 scores. Thus, encouraging 
patients to engage with the program at any level may be reasonable 
for improving depression and anxiety symptoms. 

Our study also demonstrated that PHQ-9 and GAD-7 scores 
obtained at the initial infertility consultation were lower than those 
recorded at enrollment in the SilverCloud program. During the 
mean 11.8 days between the initial consultation and SilverCloud 
enrollment, patients were likely presented with new information 
regarding their diagnosis, prognosis, management options, and 
the cost of treatment. The significant stressors associated with 
receiving this information, together with the smaller cohort of 
individuals who engaged in SilverCloud, likely contributed to the 
differences observed in PHQ-9 and GAD-7 scores. Patients who 
perceived infertility evaluation and treatment as more psychologi-
cally stressful may have self-selected to into the SilverCloud pro-
gram compared with those who did not participate. 

Our study demonstrated decreases in PHQ-9 and GAD-7 
scores after completion of at least 1 SilverCloud module, with a 
median reduction in PHQ-9 scores of 1.5 points (P = .04) and a 
median reduction in GAD-7 scores of 3 points (P = .02). We rec-
ognize that, although PHQ-9 and GAD-7 scores changed signifi-
cantly after engagement with SilverCloud, these changes may not 
necessarily correlate with clinical benefit. Because the PHQ-9 and 
GAD-7 scores are screening tools and rely on patient self-report, it 
may be difficult to fully characterize clinical benefit. However, pre-
vious studies have demonstrated that PHQ-9 and GAD-7 scores 
can assist in identifying clinically important changes in depression 
and anxiety symptoms,18 and decreases in these scores have been 
associated with clinical improvement in anxiety and depressive 
symptoms, even when reductions are relatively small.19

These results are similar to findings from studies of other 
mobile app-based programs, which have demonstrated improve-
ments in depressive and anxiety symptoms as reported by patients 
experiencing infertility.14,20-24 Many internet-based programs offer 
nly brief interventions and do not use validated screening tools 
to assess changes in anxiety and depression symptoms associated 
with use.14,20-24 In addition to currently available free, web-based 
interventions, SilverCloud offers a more longitudinal and analyti-
cal method for tracking changes in anxiety and depressive symp-
tom in patients experiencing infertility. Although SilverCloud may 
not serve as an effective replacement for psychotherapy or psycho-
pharmacotherapy, it may serve as an adjunct to traditional mental 
health treatment. 

Strengths
Strengths of this study include the use of validated screening tools 

to assess patient response to intervention, an approach not pre-
viously reported in similar studies. Additionally, all new patients 
were asked to complete PHQ-9 and GAD-7 to assess baseline 
anxiety and depression at the initial infertility consultation. The 
screening results were reviewed for each patient, and all patients 
were offered mental health services, highlighting the importance 
of access to mental health resources for patients experiencing 
infertility. Our data also demonstrated that individuals without 
prior infertility treatment were more likely to accept referral to 
and engage in SilverCloud. This finding may reflect the novelty 
of the infertility journey, with some individuals more readily 
acknowledging the mental toll of infertility, and therefore being 
more willing to utilize accessible resources.

Limitations
Limitations of this study include a racially homogenous patient 
population composed primarily of married individuals, which 
limits the generalizability of our findings to patients with more 
diverse demographic backgrounds. Therefore, we were unable to 
assess what impact of social and demographic factors on engage-
ment with SilverCloud or responses to anxiety and depression 
screening measures. Additionally, we recognize that the number 
of patients who engaged in SilverCloud was limited. Patients were 
required to have access to a working email address and either a 
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smartphone or computer to access the modules, creating a poten-
tial barrier to participation and offering one explanation for the 
limited engagement observed in our study. Of the 52 individuals 
who accepted a SilverCloud referral, only 32 completed at least 
1 module. Beyond access barriers, other explanations for limited 
uptake may include inadequate patient-centered descriptions of 
SilverCloud by clinicians or the well-documented stigma associ-
ated with mental health conditions and treatments.25 Lastly, this 
study was performed at a single academic clinic; therefore, addi-
tional multi-institutional studies are needed to determine whether 
this program demonstrates efficacy on a larger scale in patients 
experiencing infertility.

Future studies should explore whether SilverCloud improves 
anxiety and depressive symptoms over the long term after program 
completion. Studies should also assess barriers to accessing and 
engaging with the program despite its self-paced format and lack 
of cost to users. Finally, additional research could assess whether 
engagement in mental health services such as SilverCloud affects 
progression to treatment. 

CONCLUSIONS
SilverCloud is an online, self-guided mental health tool that may 
serve as a useful adjunct to standard mental health care for patients 
experiencing infertility who report anxiety and depressive symp-
toms.
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care. GMVs provide a supportive environ-
ment in which patients receive guidance 
from clinicians and other experts while 
benefiting from shared experiences and 
peer support. A multidisciplinary expert, 
such as a health coach, nutritionist, chef, 
or mindfulness instructor, typically co-
leads GMVs alongside a clinician. GMVs 
address preventive care and a broad spec-
trum of conditions, from chronic pain, 
addiction, and heart disease to anxiety, 
insomnia, irritable bowel syndrome, 
and stress.2,3 GMVs consist of multiple 
sessions held over an extended period, 
enabling patients to make informed deci-
sions and improve health behaviors and 
lifestyles through hands-on, experien-
tial learning in a trusted medical setting 
under clinician supervision.

Compared with standard care appointments of 15 to 30 min-
utes, GMVs offer visits lasting 90 to 120 minutes over multiple 
weeks. This extended session time allows clinicians and multi-
disciplinary experts to teach effectively and tailor guidance and 
recommendations to individual patient circumstances. By col-
laborating with experts such as dietitians, health coaches, behav-
ioral therapists, exercise physiologists, and medical educators, care 
teams can foster a more effective and tailored approach to chronic 
disease and health behavior management. These experiences allow 
patients to adopt healthier behaviors alongside peers facing similar 
challenges. The combination of extended clinician-patient inter-
action and group support may contribute to the health benefits 
reported in the literature.4-7 In addition to potential patient ben-
efits, GMVs may positively affect clinician productivity and the 
quality of patient interactions,8 potentially  enhancing clinician 
job satisfaction.9  

ABSTRACT
Introduction: Chronic disease management presents substantial challenges for both patients 
and health care providers, often limited by time, resources, and operational complexities. Group 
medical visits (GMVs) at UW Health have evolved as a collaborative intervention, combining clini-
cian-led care with peer support to address chronic conditions such as chronic pain, heart disease, 
anxiety, and more.

Methods: This program evaluation explores the development and characteristics of GMVs at UW 
Health through a qualitative approach, utilizing interviews, observations, and questionnaires to 
analyze GMV practices across multiple UW Health clinics. 

Results: The findings highlight key themes, including a sense of community through group sup-
port, clinician satisfaction, the innovative structure of GMVs, wellness-based content, integrative 
facilitation of care, and areas for improvement. 

Conclusions: As GMVs continue to evolve, enhancing support mechanisms, refining recruitment 
strategies, and expanding access will be crucial for optimizing their impact on chronic disease 
management. These insights offer valuable learnings for UW Health and other institutions seek-
ing to refine and expand GMVs.

Sarah Walters, BS; Isabella Rodriguez Cardenas, BS; Karina Viloria Rodriguez, MD; Lisa Simpson, PA; Magnolia Larson, DO; 
Greta Kuphal, MD; Katherine Eby, RN; Melissa Stiles, MD; Lisa Grant, DO; Bruce Barrett, MD, PhD

The Development and Evolution of Group Medical 
Visits at UW Health	

INTRODUCTION
Chronic disease management and preventive health services pres-
ent substantial challenges for both patients and health care pro-
viders because of constraints that include limited time, resources, 
and the operational complexities associated with delivering 
timely, effective care. In response to these challenges, group med-
ical visits (GMVs), also known as shared medical appointments,1 

have emerged as a collaborative approach to enhancing patient 
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In a randomized controlled trial evalu-
ating the effectiveness of GMVs for man-
aging chronic pain and depression among 
a low-income, racially diverse population, 
participants in the intervention group 
experienced significant benefits compared 
with controls.10 These included fewer 
emergency department (ED) visits during 
the active intervention phase and reduced 
pain medication use at the 21-week 
follow-up. These findings suggest that 
GMVs may improve health outcomes 
by integrating evidence-based education, 
hands-on practice, and community sup-
port within a clinician-led group setting, 
thereby improving access to care and 
empowering patients to manage their 
health more effectively. The GMV model 
also may support the financial viability of 
health care systems. For example, a study 
of patients with type 2 diabetes random-
ized to GMVs or standard care for 1 year found that participants 
in GMVs experienced fewer ED visits and lower total charges.11 

GMV Program at UW Health
GMVs have evolved substantially at UW Health during the past 
25 years (Figure 1). The first GMV – a weight management pro-
gram – was offered at the UW Health Belleville Family Medicine 
Clinic in Belleville, Wisconsin, in 1999. The UW Health Verona 
Family Medicine Clinic in Verona, Wisconsin, initiated GMVs 
in 2014 with sessions focusing on fitness and lifestyle. This pro-
gram is designed to help adults with obesity improve their health 
through sessions featuring exercise, nutrition education, group dis-
cussions, and personalized goal setting, supported by community 
partnerships.12 Beginning in 2017, UW Health expanded GMV 
programming, with much of the work coordinated by the UW 
Health Wellness Program and the Osher Center for Integrative 
Health, housed within the Department of Family Medicine and 
Community Health at the University of Wisconsin School of 
Medicine and Public Health. Over time, in addition to weight 
management, GMVs have addressed an array of health concerns, 
including chronic pain, stress management, nutrition, cancer sur-
vivorship, mindfulness, and cardiovascular health. 

This paper explores the evolution and impact of GMVs at UW 
Health through a qualitative program evaluation that incorpo-
rates feedback from clinicians, administrators, multidisciplinary 
experts, and participants, along with an examination of GMV 
development and content over the past decade. 

METHODS
This program evaluation employed a qualitative approach to 

2017–Present: 
GMVs at UW Health Center 

for Wellness begin

2017: Kitchen Wisdom, Stress 
Reduction and Resiliency, and 
Healing Waters GMVs begin

2019: Healthy Aging GMV 
begins

2020: Yoga 4 Cancer GMV 
begins

2022: Mindful Eco-Wellness
GMV begins

2014–2020: 
Fitness and Lifestyle 

Challenge GMV 

2012–2016: 
Healthy Aging GMV 

1999: 
Weight Management GMV 

2020: COVID-19 Pandemic
Verona Clinic pauses GMVs, Center 
for Wellness shorrtly pauses then 

transitions GMVs online

2023: Verona Family Medicine 
Clinic resumes GMVs

UW Health Belleville Family Medicine Clinic
UW Health Verona Family Medicine Clinic
UW Health Center for Wellness

Figure 1. Timeline of Group Medical Visits (GMVs) at UW Health

Figure highlights all GMVs held at the UW Health Belleville and Verona Family Medicine Clinics and a subset 
of GMVs held at the UW Center for Wellness. There was an extended gap between the initial GMV in Belleville 
and the resumption of the the GMV years later.

examine the evolution and impact of GMVs at UW Health, the 
integrated academic health system affiliated with the University of 
Wisconsin-Madison. Methods included interviews with clinicians, 
administrators, multidisciplinary experts, and patients; direct 
observation of GMV sessions; and analysis of participant feed-
back questionnaires and clinician planning materials. Data were 
gathered from GMVs conducted across multiple sites, including 
the UW Health Belleville Family Medicine Clinic, UW Health 
Verona Family Medicine Clinic, and UW Health Center for 
Wellness. Interviews focused primarily on GMVs serving patients 
with chronic medical conditions, including diabetes, anxiety, and 
chronic pain. As a program evaluation and quality improvement 
initiative, the project was deemed exempt from institutional review 
board oversight.

Data collection involved semistructured interviews (Appendices 
A and B) with patients, clinicians, multidisciplinary experts, and 
administrators, including core developers and facilitators of the 
GMV experience. Direct observations of multiple GMV sessions 
were conducted to understand session dynamics and participant 
interactions. Additional evaluation included review of participant 
evaluation forms and questionnaires, as well as clinician planning 
documents.

The analysis involved independent reading and inductive the-
matic coding13-15 of deidentified transcripts. Codes were refined 
through team discussions, resolution of discrepancies, and con-
sensus-based identification and naming of themes. Each tran-
script was coded independently by 3 to 5 researchers, with the 
first and second authors reviewing all transcripts. This process 
aimed to identify the major characteristics of GMVs and key 
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themes related to patient experiences and 
health goals. Interviews with clinicians and 
administrative personnel were analyzed to 
identify themes related to job satisfaction 
and GMV design and implementation. 
Clinician planning documents and partici-
pant questionnaire responses were reviewed 
to characterize GMV structure, patient 
experiences, and outcomes. Observational 
notes from GMV sessions also underwent 
thematic coding. 

RESULTS
Overview
Data were collected during 25 interviews 
with 10 patients and 15 UW Health per-
sonnel, including current GMV leaders 
and clinicians who conducted the first 
GMVs in Verona and Belleville. Thematic 
analysis of transcribed interview data was 
complemented by review of GMV plan-
ning materials, enrollment records, patient 
questionnaires, and direct participant 
observation of multiple GMVs. 

As of the end of 2024, the UW Health 
Wellness Program completed at least 123 
GMV sessions serving approximately 1021 
patients (Table 1, Figure 2). The GMVs at 
the UW Health Belleville Family Medicine 
Clinic served approximately 38 partici-
pants, and the GMVs at the UW Health 
Verona Family Medicine Clinic served 
approximately 161 participants. Thus, 
GMVs throughout the UW Health system have served at least 
1220 patients over the past 25 years, underscoring the program’s 
evolution and growing impact.

GMV Programs and Characteristics 
The UW Health Center for Wellness typically offers a range of 
programs each year, including Yoga for Cancer, Goodbye Nicotine, 
Healing Chronic Pain, Getting to the Heart of a Healthy Life, 
Mindful Eco-wellness,16 Living Well with AFib, Kitchen Wisdom, 
and Mindfulness for Your Health. Sessions last 4 to 8 weeks and 
average 6 to 12 patients per session. GMVs are divided by season, 
and scheduling varies based on provider availability and patient 
needs, with some programs occurring every season and others 
less frequently. (See https://www.uwhealth.org/treatments/group-
medical-visits for a list of current offerings.)

Themes
Analysis of interviews, participant questionnaires, observational 
notes, and planning materials revealed several key themes (Tables 

Table 1. Overview of Group Medical Visits Held at the UW Health Center for Wellness, 2017–2024

Group Medical Visit	 Year(s)	 Total No. of 	 Health Issues Addressed
Title		  Sessions
Battlefield Acupuncture	 2024	 3	 Chronic pain (back, neck, knee, etc)
Cooking for Heart Health	 2018–2020	 5	 Nutrition, heart health
Culinary Connections to	 2019, 2020	 2	 High blood pressure, high cholesterol, pre-		
Health			   diabetes, diabetes, heart disease
Goodbye Nicotine	 2024	 3	 Nicotine use
Healing Chronic Pain	 2024	 3	 Chronic neck and low back pain
Healing Waters	 2017–2020	 8	 Chronic pain
Healthy Aging	 2019, 2021–2023	 9	 Chronic diseases
Healthy Sleep	 2019–2022	 8	 Insomnia and substandard sleep, anxiety,
			   depression
Kitchen Wisdom	 2017–2024	 19	 High blood pressure, high cholesterol, pre-		
			   diabetes, diabetes, heart disease
Knee and Hip Osteoarthritis	 2017–2020	 6	 Knee and hip osteoarthritis
Living Well with Afib	 2023, 2024	 6	 Atrial fibrillation
Mind and Body	 2017	 1	 Chronic pain, fibromyalgia, high blood		
			   pressure, anxiety, depression, insomnia, 		
			   diabetes, ADHD, IBS
Mindful Eco Wellness	 2022–2024	 7	 Heart disease, high blood pressure, high	  	
			   cholesterol, prediabetes, diabetes, anxiety, 	
			   depression, insomnia, chronic pain, obesity
Mindfulness for Your Health	 2022–2024	 13	 Chronic pain, fibromyalgia, high blood 
			   pressure, anxiety, depression, insomnia, 
			   diabetes, ADHD, IBS
Stress Reduction and Resiliency	 2017–2020	 8	 Stress
Getting to the HEART of a 	 2021–2024	 9	  Heart disease, high blood pressure, pre-
Health Life			   diabetes, diabetes, cholesterol problems, 		
			   obesity
Healthy Self-care	 2020	 3	 Stress, anxiety, depression, sleep issues
Whole Health Approach	 2021	 2	 Heart disease, high blood pressure, high
to Healthy Weight 			   cholesterol, prediabetes, diabetes, anxiety,
			   depression, insomnia, chronic pain, obesity
Yoga 4 Cancer	 2020, 2022–2024	 8	 Cancer survivor support, cancer diagnosis,	  	
			   open to all patients during or after treatment

Abbreviations; ADHD, attention-deficit/hyperactivity disorder; IBS, irritable bowel syndrome. 

Figure 2. Number of Group Medical Visits (GMVs) Held per Year at the UW 
Health Center for Wellness, 2017–2024

Belleville Family Medicine Clinic and UW Health Verona Family Medicine are 
not shown, as each offered only a single GMV without year-to-year changes.
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2 and 3), including a sense of community 
through group support, innovative pro-
gram structure, wellness-based content, 
integrative facilitation of care, clinician 
satisfaction, and areas for improvement 
related to support, recruitment, and acces-
sibility. 

Community and Group Support: Many 
participants emphasized that the group 
setting fostered a supportive environment 
where they could openly share their experi-
ences with others facing similar challenges. 
This peer support contributed to feelings 
of connection and reduced the sense of 
isolation often associated with managing 
chronic conditions. Patients noted that 
learning from each other’s experiences 
enhanced their own understanding of and 
motivation to improve their health.

Innovative Structure: Both patients and 
clinicians recognized the advantages of the 
longer, more interactive, and more frequent 
sessions that GMVs offer compared with 
standard medical appointments. GMVs 
provide the space for patients to engage 
in comprehensive discussions, learn new 
health behaviors, and actively practice wellness, lifestyle changes, 
and disease management under clinician guidance with real-time 
feedback and support. The integration of educational content, 
peer-to-peer learning and support, and personalized care within 
the group setting was perceived as a unique strength of the GMV 
model by clinicians, administrators, and patients alike.

Wellness-Based Content: Patients expressed appreciation for 
GMVs’ wellness-based content, which extended beyond routine 
medical care to incorporate a range of integrative health prac-
tices. Sessions introduced diverse tools and approaches, includ-
ing stress management techniques, the Whole Health Model,17 

intersectional care frameworks, and integrative practices such as 
mindfulness, meditation, yoga, and acupuncture. This integrative 
focus empowered patients by offering practical skills and strategies 
tailored to their individual needs. Access to such a variety of tools 
and approaches addressing aspects such as stress, chronic pain, 
healthy eating, sleep, wellness after cancer treatment, mindfulness, 
nicotine addiction, heart disease, aging well, and atrial fibrillation, 
allowed patients to make meaningful changes in their health and 
lifestyle. 

Integrative Facilitation of Care: Clinicians, multidisciplinary 
experts, and administrators praised the integrated collaborative 
approach employed in GMVs. The involvement of licensed health 

Table 2. Common Themes and Related Codes From Patient, Clinician, and Administrative Interviews 

Theme/Definition	 Codes
Community and Group Support	

The supportive environment created in GMVs, where patients and clinicians  	 Peer support, connection
connect, share experiences, and learn from each other, fosters a sense of 	 learning from others
belonging and reduces isolation		

Innovative Structure	

The unique design of GMVs features longer, interactive sessions that integrate 	 Interactive sessions, real-
education, peer support, and personalized care, allowing for real-time feedback 	 time feedback, peer-to-
and active practice of wellness and disease management	 peer learning and practice

Wellness-based Content	

The integrative approach of GMVs incorporates diverse wellness practices such 	 Integrative health practices,
as stress management, integrative care, and practical health strategies,  	 personalized wellness
empowering patients to actively manage their conditions and improve their	 tools, active health	
quality of life	 management

Integrative Facilitation of Care	

The multidisciplinary approach in GMVs involves collaboration between various 	 Access to diverse expertise,
health care providers to offer comprehensive care that addresses the diverse 	 integrated framework, 	
needs of patients with chronic conditions	 team-based health care

Clinician Satisfaction	  

The sense of fulfillment clinicians experienced in GMVs through deeper 	 Deeper interactions, 
interactions, shared responsibility, and a collaborative, team-based approach 	 creative caregiving, collab-
to patient care	 orative approach	

Areas for Improvement 	

Key areas needing enhancement in GMVs include better follow-up support, 	 Recruitment challenges,
recruitment strategies, and improved accessibility, particularly for underserved 	 expanded accessibility,
populations and through addressing insurance challenges	 follow-up support 

Abbreviation: GMV, group medical visit.

care professionals, such as physicians, nurses, and mental health 
professionals, together with health behavior coaches, mindful-
ness instructors, and wellness experts, was viewed as a key benefit. 
This approach allowed for more comprehensive patient care that 
addressed the complex needs of individuals. Patients also appreci-
ated having access to a range of expertise within a single session, 
which contributed to a more integrative health care experience.

Clinician Satisfaction: Clinicians reported that the group format 
allowed for deeper, more meaningful interactions with patients, 
enhancing job satisfaction. Driven by their synergistic and com-
munity-centered nature, the shared environment of GMVs helped 
reduce the traditional expectation for clinicians serve as the sole 
source of knowledge, alleviating some of the pressure that comes 
with one-on-one appointments. Clinicians described the group 
setting as enabling them to become active participants and learn-
ers, benefiting from the collective wisdom of the group. This sense 
of shared responsibility was further supported by the opportunity 
to work alongside other health care professionals, easing the bur-
den on individual clinicians and fostering a more creative, team-
based approach to care.

Areas for Improvement: Several areas for improvement were 
identified, particularly related to support, recruitment, and 
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accessibility. Support was a concern, with 
patients, clinicians, health coaches, and 
administrators emphasizing the need 
for additional follow-up opportunities 
to help patients sustain the benefits and 
skills gained through GMVs. Participants 
also recognized the need for enhanced 
support for clinicians and administra-
tors, who face challenges managing 
GMVs because of the time and resources 
required. Recruitment emerged as a com-
plex challenge, with respondents high-
lighting difficulties in identifying and 
reaching patients who could benefit from 
GMVs. Patients also reported challenges 
in learning about GMV opportunities and 
finding sessions that fit their schedules. 
Accessibility was identified as another 
challenge, particularly in efforts to serve 
vulnerable and underserved populations. 
Expanding access to rural communities, 
addressing issues related to insurance 
coverage and copayments, and increasing 
telemedicine opportunities were noted as 
challenges. (Getting to the HEART of a 
Healthy Life is the only GMV offered vir-
tually at the time of evaluation.)

DISCUSSION
Our findings align with prior studies16 

describing the core characteristics of GMVs 
and contribute new insights into their 
evolution at UW Health while emphasiz-
ing the need for more rigorous, large-scale 
evaluation.

The observed trends highlight the 
progressive adaptation and enhancement 
of GMVs at UW Health. These changes 
emerged organically from the work of 
interested clinicians and tended to incorpo-
rate more integrative approaches, reflecting a broader movement 
toward integrated comprehensive care models. This evolution 
indicates a growing recognition of the need for multidisciplinary, 
patient-centered care that extends beyond traditional medical 
appointments. The innovative structure and content of GMVs 
may go beyond the limitations of conventional care, providing 
a model that accommodates the complexities of chronic disease 
management and offers patient empowerment through extended, 
interactive sessions and diverse wellness practices.

			 
Table 3. Quotations From Clinicians, Administration, and Patients Regarding Each Theme Found From Patient, 
Clinician, and Administrative Interviews

Theme	 Example Quotation (Participant)

Community 	 “It is meaningful to witness patients being empowered to take charge of their health and make
and Group	 small sustainable changes. I enjoy encouraging and supporting people to be proactive and		
Support	 advocate for their own well-being. As the health coach we work with the group to help each		
	 individual understand why they are pursuing a healthier lifestyle. This focus on ‘what matters
	 most’ allows us to align with their personal motivation for change. As part of the group model, 	  	
	 patients engage in meaningful conversations and connect with one another through shared		
	 experiences. This relationship building and sharing wisdom with one another is a real benefit
	 to the group model. It is gratifying to see the participants interacting with one another and		
	 supporting each other, as part of a group facilitating health and healing.” (Health Coach)
	 “I think it was huge having other cancer survivors there. You know, you're not going through 		
	 it alone.” (Patient)

Clinician	 “We’re really good at fixing broken pieces, broken bodies, but there’s so much more we could
Satisfaction	 offer to help people be healthy and whole and not just give them information, but let’s show	
	 them how to do this... I think it’s empowering for patients, but it was empowering I think for me		
	 to do it too.” (Clinician)
	 “If I had a one-on-one experience with one patient for an hour and a half, sometimes I would
	 feel kind of drained. I would feel like kind of a lot. And I come out of these group medical visits
	 feeling refreshed, maybe even more so than when I stepped into the group. So, this has really
	 [...] made a positive impact. And I think the other thing that I would say too, is it feels like there is
	 some sense of healing that happens in a group setting that just cannot happen in a one-to-one
	 meeting. And, and I think part of that is the community, part of it is everybody sharing their 	
	 learned, their lived experiences.” (Clinician)

Innovative	 “You feel like you’ve got a timer on [during doctor appointments], but here your guard comes 
Structure	 down, and the time is allotted.” (Patient)
	 “People want to eat healthy food and a lot of people have knowledge about it, some people
	 have NO knowledge about healthy food, but it seems like so many of us have knowledge, but
	 we don't really know how to put that knowledge into action, which is the wisdom where we
	 call it kitchen wisdom, trying to turn that knowledge into something useful.” (Clinician)

Wellness-	 “It just added more things to my so-called lifelong toolbox.” (Patient)
based	 “It’s neuroplastic pain and how using your mind and different steps can really help you not
Content	 only manage the pain but actually alleviate it to a huge degree.” (Patient)

Integrative	 “Thinking about the whole person holistically, what are the different things in their life, bring in
Facilitation	 different aspects of that, and then (bringing in) other mind body techniques that I’ve learned
of Care	  from mindfulness meditation, yoga, and other things.” (Clinician)
	 “To have a space where there was connection, right? And connection between providers, con-
	 nection between providers and patients and between patients themselves. I think that's a big		
	 part of it, not feeling alone.” (Clinician)

Areas for	 “I think about location. You know, are they driving 2 hours away? And this is a nighttime GMV,
Improvement	 it's in the winter. I try to, you know, make that an appropriate step to consider.” (Administrator)	
	 “We are finally creating awareness because I think that's our biggest issue. This UW Health
	 system is so enormous. There are so many things happening all around it and great things hap-
	 pening, but none of us know what the other is doing. It's hard to really get this information out to	
	 everybody.” (Administrator)

Abbreviation: GMV, group medical visit.

Implications for Clinicians, Patients, and UW Health
For clinicians: The evolution of GMVs at UW Health offers 
a collaborative and professionally rewarding practice model. 
Participants described greater job satisfaction resulting from deeper 
patient interactions, interdisciplinary teamwork, and shared learn-
ing within the group setting. They said they value the opportunity 
to participate actively, learning from both patients and peers, and 
making real-time adjustments based on immediate feedback. This 
continuous interaction supports creative problem-solving and 
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innovative care delivery while reducing burnout through a sense of 
shared responsibility and mutual learning. Closer communication 
within the group helped clinicians appreciate the common barriers 
to care and challenges patients face. 

For patients: The evolution of GMVs at UW Health demon-
strates a move towards more tailored and supportive care mod-
els that can better address patients’ diverse needs. GMVs offer 
a unique model by combining evidence-based education, expe-
riential learning, and peer support within a supportive group 
setting. Unlike traditional medical appointments, GMVs feature 
extended sessions that facilitate comprehensive discussions and 
hands-on practice of health behaviors. This extended format may 
promote patient engagement and provide additional opportuni-
ties for behavior change while fostering a sense of community 
among participants.

The community aspect of GMVs emerged as a central finding 
in this evaluation. Patients described the supportive group envi-
ronment as helping to mitigate feelings of isolation and allowing 
them to share experiences, learn from one another, and enhance 
motivation and self-care. Integrative practices such as mindfulness, 
yoga, and acupuncture add options for care. This multifaceted 
approach caters to patients’ health challenges and preferences and 
may promote more sustainable lifestyle changes and engagement 
in self-management. However, patients also reported challenges 
learning about GMV opportunities and finding sessions that fit 
their schedules.

The collaborative facilitation of care within GMVs enhances 
both the depth and breadth of patient care. The presence of multi-
ple experts allows for a more comprehensive view of patient health 
by integrating different perspectives and areas of expertise. This 
model contrasts with traditional care settings, in which patients 
may see specialists separately, potentially leading to fragmented 
care. The collaborative nature of GMVs may strengthen care coor-
dination while also creating opportunities for shared learning and 
professional satisfaction among clinicians and other health care 
professionals. 

For UW Health: The continued development of GMVs reflects 
an institutional commitment to innovative approaches for chronic 
disease management, preventive care, and patient-centered care 
delivery. More broadly, the ongoing refinement and expansion of 
GMVs may contribute to a more adaptable and inclusive health 
care system capable of addressing the complex challenges of 
chronic disease and preventive care in a more comprehensive and 
patient-centered manner. However, recruitment remains a chal-
lenge, with both clinicians and administrators noting difficulties 
in identifying and reaching out to eligible patients who may ben-
efit from GMV sessions.

Limitations 
Because this evaluation was conducted within a single health sys-

tem and reflects clinician-driven implementation of GMVs, the 
findings may not be generalizable to other settings. Additional 
evaluation across diverse health systems and patient populations is 
needed to better understand the transferability and broader impact 
of this care model.

Future Directions
The evolution of the group medical model presents several 
opportunities for future growth and refinement. Addressing the 
identified areas for improvement – including enhancing support 
mechanisms, refining recruitment strategies, and expanding acces-
sibility – may help optimize the effectiveness and reach of GMVs.

Patients, clinicians, multidisciplinary experts, and administra-
tors all emphasized the need for more follow-up opportunities to 
help patients sustain the benefits gained from GMV participa-
tion. Participants also identified a need for greater organizational 
support for clinicians and administrators responsible for develop-
ing, implementing, and coordinating GMVs, given the time and 
resources required for these activities.

Expanding accessibility will be vital for future GMVs, particu-
larly for vulnerable and underserved populations. This includes 
reducing financial barriers related to insurance coverage, billing, 
and copayments to ensure broader and more equitable access. 
Future GMV models could increase accessibility for underserved 
areas by expanding telemedicine options and developing partner-
ships with local community organizations.18 

Improving awareness of GMV offerings and strengthening 
recruitment strategies also may increase participation among 
patients who could benefit from these programs. Enhancing the 
capacity of clinics to use GMVs for chronic disease management 
and health promotion could be a key strategy. By addressing these 
challenges, health systems may improve the inclusivity and effec-
tiveness of GMVs and expand  opportunities for patients to access 
and benefit from this model of care.

CONCLUSIONS
As GMVs continue to evolve, enhancing support mechanisms, 
refining recruitment strategies, and expanding access will be cru-
cial for optimizing their impact on chronic disease management. 
These insights offer valuable learnings for UW Health and other 
institutions seeking to refine and expand GMVs.
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ORIGINAL RESEARCH

INTRODUCTION
Chronic conditions are prevalent in the 
United States. About 129 million peo-
ple have at least 1 major chronic illness, 
including cancer, diabetes, heart disease, 
and hypertension.1 The complex nature of 
such conditions poses challenges for treat-
ment management. Among these chal-
lenges are limited health care resources and 
time constraints, which can hinder deeper 
discussions that promote comprehensive 
patient education and the incorporation 
of meaningful self-management strate-
gies. This often leads to nonadherence to 
medical advice, poor health outcomes, and 
reduced well-being among patients. 

Emerging evidence has shown that 
group medical visits (GMVs) show promise 
for managing chronic illness. For example, 
a prospective cohort study of 60 patients 
attending a physician-led GMV for weight 
management in women with overweight 
or obesity reported a significant decrease 
in mean body weight, an increase in high-
density lipoprotein (HDL) cholesterol, and 
decreases in heart rate and blood pressure 
among the 30 patients who completed the 
program.2 A randomized study of postdis-
charge patients with chronic obstructive 

pulmonary disease (COPD) concluded that, compared with con-
trols, GMV participants experienced fewer acute exacerbations.3 
Similarly, a multisite randomized trial conducted among patients 
with diabetes at 5 Veterans Affairs health systems found that those 
who attended GMVs had improved hemoglobin A1c levels; how-
ever, the study did not assess patient-oriented health or wellness 

ABSTRACT
Introduction: Chronic medical conditions affect approximately 129 million Americans. The com-
plexities of chronic illness, coupled with limited health care resources and clinician time, can 
complicate treatment management, and contribute to poor health outcomes. The effect of group 
medical visits (GMVs) on patient wellness has not been well established. 

Methods: Mixed-methods approach using both quantitative and qualitative data was used to 
evaluate wellness following completion of GMV programs. Patients completed pre- and post-
GMV assessments using the Patient-Reported Outcomes Measurement Information System 
(PROMIS)-29. GMV programs included Yoga for Cancer, Stress Reduction and Resiliency, Mindful 
Eco-Wellness, and Mindfulness for Your Health from 2017 to 2024. The PROMIS-29 is a validated 
health questionnaire that assesses 7 domains: anxiety, depression, fatigue, sleep disturbance, 
participation in social roles, pain, and physical function. Clinicians and patients also participated 
in qualitative interviews regarding their GMV experiences. 

Results: Among 76 participants who completed pre- and post-GMV PROMIS-29 assessments, 
fatigue scores improved and participation in social roles increased significantly. Improvements 
were also observed in anxiety, depression, sleep disturbance, and physical function, although 
these changes were not statistically significant. Themes identified from interviews with 15 clini-
cians and 10 patients included patient empowerment, sense of community, patient satisfaction, 
integrative care, and trust. 

Discussion: Improvements in PROMIS-29 domains suggest that GMVs may have the potential 
to enhance patient health and wellness. The themes discovered portray a positive outlook on 
GMVs, with mindfulness practices and the sense of community that is cultivated within a group 
setting highlighted as especially important. 

Conclusions: GMVs were associated with improvements in fatigue and participation in social 
roles and were viewed favorably by patients and clinicians. Although additional controlled 
studies are needed, GMVs may represent a promising approach to supporting wellness among 
patients living with chronic conditions.

Isabella Rodriguez Cardenas, BS; Sarah Walters, BS; Lisa Simpson, PA; Magnolia Larson, DO; Karina Viloria-Rodriguez, MD; 
Kaitlin Tetreault, MB; Alex Pinto, MS; Greta Kuphal, MD; Bruce Barrett, MD, PhD

Effectiveness of Group Medical Visits for Patient 
Wellness: A Mixed Method Study Within UW Health
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Table 1. PROMIS-29 Health Domains Median Scores Before and After Group 
Medical Visit Courses

Health Domains	 Median (IQR) 	 Median (IQR)	 P valuea

	 Pre-GMV 	 Post-GMV	

Physical function	 18 (14–20)	 19 (16–20)	 .116
Anxiety	 8 (5–10) 	 7 (5–9)	 .069
Depression	 6 (4–9)	 5 (4–8)	 .203
Fatigue	 10 (7–14)	 8 (7–12)	 .034b

Sleep disturbance 	 10 (8–13) 	 9 (7–11) 	 .127
Participation in social roles	 13 (11–16)	 16 (13–18) 	 .001c

Pain 	 7 (4–12) 	 7 (4–9.25)	 .514

Abbreviations: PROMIS, Patient-Reported Outcomes Measurement Information 
System; GMV, group medical visits; IQR, interquartile range.
aP values derive from Mann-Whitney tests comparing medians.
bP ≤ .05; cP ≤ .01. 

outcomes.4 Although the current literature has evaluated GMVs as 
an intervention for specific diseases or conditions such as diabetes, 
overweight and obesity, and COPD, it is unclear whether GMVs 
are effective for improving overall health outcomes and patient 
well-being. 

GMVs were introduced at the University of Wisconsin (UW) 
Health system in 1999 to facilitate stress reduction and improve 
wellness. Early successes gradually piqued the interest of more cli-
nicians, leading to a broader range of GMV options. To date, UW 
Health has hosted at least 20 GMVs focusing on healing, nutrition, 
sleep, fitness, weight loss, and mindfulness practices. These GMVs 
provide a space for education, group sharing, hands-on learning 
with interdisciplinary health experts, and support for lifestyle 
changes that may encourage alternative approaches to treatment. 
This study investigated the effectiveness of GMVs in improving 
the overall health and well-being of UW Health patients living 
with chronic conditions such as cancer, addiction, heart disease, 
chronic pain, insomnia, irritable bowel syndrome, and stress.

METHODS
A mixed-methods approach was employed, consisting of both 
quantitative (pre- and post-intervention surveys) and qualita-
tive (individual interviews) methods aimed at assessing GMVs, 
which generally were aimed at reducing stress; improving lifestyle 
behaviors such as nutrition, physical activity, and sleep habits; and 
developing new wellness skills, including mindfulness practices. 

The GMVs evaluated in this study were held at UW Health 
clinics from 2017 to 2024, and patients with various chronic con-
ditions were recruited. In general, GMV courses ran for 4 to 7 
weeks, with weekly sessions lasting up to 2 hours. GMV class sizes 
typically range from 6 to 14 participants. Although patients were 
expected to attend all sessions, occasional absences and dropouts 
occurred. 

For several GMVs, patients completed validated health ques-
tionnaires at baseline and upon completion of the program. The 
most commonly used measure was the Patient-Reported Outcomes 
Measurement Information System (PROMIS)-29, a highly vali-
dated and widely accepted self-report measure of general health.5 

The PROMIS-29 assesses 7 health domains: anxiety, depression, 
fatigue, sleep disturbance, participation in social roles, pain, and 
physical function. These data were available from patients who 
attended a variety of GMVs, including Yoga for Cancer, Stress 
Reduction and Resiliency, Mindful Eco-Wellness, and Mindfulness 
for Your Health. Data were pooled across GMVs and assessed for 
group-level changes. Mann-Whitney U tests were used to assess 
differences between pre- and post-GMV PROMIS-29 median 
domain scores. Participants with more than 25% missing items on 
their questionnaires were excluded from the analyses. To evaluate 
and respond to missingness when at least 75% of intended data 
were available, we used Little’s Missing Completely at Random 
(MCAR) test, and when its assumptions were met, we imputed 

remaining missing data using multiple imputation by chained 
equations (MICE).6,7

Qualitative methods included semistructured interviews con-
ducted with GMV clinician leaders, administrators who coordi-
nate GMVs, and patients who participated in GMVs. After com-
pletion of the Mindfulness for Your Health, Yoga for Cancer, and 
Mindful Eco-Wellness GMV courses, patients were approached 
and asked whether they were willing to be interviewed about their 
GMV experiences. Participation was voluntary. Interview guides 
were developed in consultation with UW Health GMV leaders 
and sought respondents’ impressions regarding the potential ben-
efits of GMVs. All interviews were recorded and transcribed. Each 
transcript was analyzed by at least 3 coauthors using conventional 
content analysis techniques to identify common themes.8 Each 
reviewer read the transcripts independently, searching for themes 
related to potential GMV effectiveness. Guest et al reported that 
the first 6 to 7 interviews tend to yield most themes, although 11 
to 12 interviews are often required to achieve thematic saturation.9 
Themes presented here were developed through consensus during 
multiple discussions. 

This work was deemed exempt from Institutional Review 
Board oversight because it focused on program evaluation and 
quality improvement rather than research. Nevertheless, all 
interviewed patients were informed that participation was com-
pletely voluntary and would in no way influence their health 
care. Information that could be used for personal identification 
was not collected. 

RESULTS
The quantitative component of this study included 16 GMV 
cohorts representing 122 participants. Of these, 76 participants 
completed both pre- and post-GMV PROMIS-29 surveys with 
less than 25% missing data. Among the 76 participants, 12 were 
missing 1 of 29 items and 2 were missing 2 of 29 items. Of the 7 
domains assessed by the PROMIS 29, 2 showed statistically signif-
icant improvements between pre- and post-GMV median scores 
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Table 2. Explanations of Common Themes Found in 23 Clinician and Patient Interview Transcripts

Themesa	 Explanation
Patient autonomy 	 Describes patient education and promoting agency for patients to make informed deci-
and empowerment 	 sions about their life in regard to health

Sense of	 Refers to the camaraderie and trust among patients and clinicians that is built over the 		
community	 course of GMVs; reduction of loneliness

Patient	 Patients expressed how helpful GMVs were at teaching mindfulness skills, providing		
satisfaction	 extra resources to address quality of life, and giving them a space to express their con-		
	 cerns

Integrative	 Addressing areas that impact health such as nutrition, movement, sleep, spirituality, 		
care	 purpose, and social connections while incorporating mindfulness practices and holistic 		
	 therapies

Trust	 Creating relationships, bonding, more time to get to know each other in a safe space 

Abbreviations: GMV, group medical visit. 
aThemes come from conventional content analysis of interview transcripts reviewed by at least 3 coauthors.

Figure. Distribution of PROMIS-29 Health Domain Median Scores Among Group Medical Visit Cohorts
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(Figure 1). Median fatigue scores decreased 
by 2 points (P = .034), and participation 
in social roles scores increased by 3 points 
(P = .001) (Table 1). The domains of 
physical function, anxiety, depression, and 
sleep disturbance also improved, although 
the changes were not statistically signifi-
cant. Pain did not change. 

Ten patients and 15 clinicians partici-
pated in the qualitative interviews. The 
patient participants had completed the 
Mindfulness for Your Health (4-week), 
Mindful Eco-Wellness (7-week), or Yoga 
for Cancer (6-week) GMVs. The clinician 
participants had led the Mindfulness for 
Your Health, Kitchen Wisdom, Goodbye 
Nicotine, Yoga for Cancer, Stress Reduction 
and Resiliency, Healing Waters, Living Well 
with Afib, Healing Chronic Pain, Getting 
to the HEART of a Healthy Life, Mindful 
Eco-Wellness, Healthy Aging, or Fitness 
and Lifestyle Challenge GMVs. In total, 
23 transcripts (65 975words) were dis-
cussed by 7 reviewers in 7 meetings, with 
at least 3 reviewers assigned to each tran-
script. Following independent transcript 
review and group discussion, the common 
themes that emerged were patient empow-
erment, sense of community, patient satis-
faction, integrative care, and trust (Table 
2). Representative quotations supporting 
these themes were extracted from the inter-
view transcripts and selected by consensus 
(Table 3).

DISCUSSION
Treatment of chronic conditions may place 
a substantial burden on patients and health 
care systems, which can lead to inadequate 
attention to general health and well-being. 
In contrast to the reductionist approach of 
disease-specific diagnosis and treatment, 
GMVs offer an integrative approach that 
addresses multiple facets of patient-ori-
ented health and wellness. These shared 
medical visits are clinician-guided and 
incorporate an educational component 
that includes hands-on learning with the 
guidance of health experts. GMVs provide 
time and space for more comprehensive 
education and allow for meaningful dis-
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cussion of self-care and self-management 
strategies. In this study, we investigated 
the potential effectiveness of GMVs in 
improving patient wellness using quantita-
tive and qualitative methods and data from 
multiple GMVs conducted within the UW 
Health system. 

Our quantitative results suggest that 
GMVs were associated with statistically 
significant reductions in fatigue and 
improvements in participation in social 
roles. Positive trends were also observed 
for anxiety, depression, sleep disturbance, 
and physical function, suggesting that a 
larger study might detect statistically sig-
nificant benefits in these domains. The 
lack of improvement in the pain domain 
may stem from the fact that none of the 
GMVs included in this pre-post assess-
ment specifically focused on pain man-
agement. 

The improvements in the health 
domains of the PROMIS 29 question-
naire are encouraging and suggesting of 
the potential for GMVs to improve well-
ness; however, they are not sufficient to 
prove effectiveness. Limitations of this 
study include the absence of a control 
condition, a modest sample size, missing 
data, and participant recruitment limited 
to UW Health patients in Dane County, 
Wisconsin. Because these data are self-
reported and were collected without 
blinding or a control group, the results 
may be susceptible to biases such as social 
desirability bias and other forms of self-
report bias. The significant differences in 
median scores were approximately 2 to 3 
points on a 20-point scale, which may or 
may not be clinically meaningful. A sys-
tematic review of PROMIS-29 minimal 
important change (MIC) values found that, for nonsurgical 
interventions, a MIC of 2 to 6 points is a reasonable approxi-
mation.10 The statistically significant differences observed in the 
assessed health domains generally fall within this range, suggest-
ing potential clinical significance.

Nevertheless, further investigation is warranted, including ran-
domized trials involving larger number of participants and mul-
tiple clinical sites. Even if future randomized trials demonstrate 
effectiveness, questions will remain regarding whether the benefits 
of GMVs outweigh the associated financial, resource allocation, 

Table 3. Clinician and Patient Interview Quotes Supporting Common Themes

Theme	 Quotation
Patient autonomy and empowerment 

Healing Chronic	 “I try to allow a lot of space for patients to talk, to share their experience and really try to 	
Pain	 help them feel like they’re active participants and involved in what’s going on.” (clinician)
Stress Reduction 	 “I think that has been really impactful for people setting health goals, like short-term SMART
and Resiliency 	 goals I think has been really helpful as something concrete to move forward.” (clinician)
Yoga for Cancer	 “That pamphlet you had at home made me think a lot because it was directed towards 
	 yourself. What can you do? How are you gonna do it? What do you want to happen in 6
	 months? It just gets you thinking so you can put all your ducks in a row and say this is how
	 it’s gonna roll instead of living your days wondering what's gonna happen.” (patient)

Sense of community

Healthy Sleep	 “It was interactive for people, and they learned skills that wouldn’t be taught elsewhere...	
	 And then the second thing is the peer-to-peer inner interactions, then having a discussion 		
	 among everyone about what others think.” (clinician)
Mindful Eco-	 “What a group excels at is the ability to riff off each other’s thoughts…if you were directing 
wellness 	 a focus group and there were 10 of us in the room, you would get a very different outcome		
	 when people’s thoughts are bounced off each other…Groups are much better at mental 		
	 health and they’re much better at health behaviors.” (clinician)
Mindfulness for	 “There’s this sense of agency where yes, you’re giving them some knowledge, but then  
Your Health;  	 you’re watching how they integrate that and how they support each other.” (clinician)
Kitchen Wisdom

Patient satisfaction

Stress Reduction	 “People showed up and came back, and people loved it.” (clinician)
and Resiliency
Mindfulness for	 “They found out I had high blood pressure...it wasn’t a preexisting thing and would have
Your health;  	 probably come out down the line.” (patient)
Kitchen Wisdom

Integrative care

Healing Chronic	 “Thinking about the whole person holistically, what are the different things in their life, bring	
Pain 	 in different aspects of that, and then other mind body techniques that I’ve learned from 		
	 mindfulness meditation, yoga, and other things.” (clinician)
Healthy Sleep	 “The third thing is integrative health, which has a bunch of different treatments to it from
	 talking about sleep, talking about nutrition and the exercise community. I’m particularly		
	 interested in dietary supplements and herbal medicines.” (clinician)
Mindful Eco-	 “I think learning mindfulness practice and awareness is the main cornerstone of it all…That
wellness	  allows them to break free of the habits that they’ve been conditioned into.” (clinician)

Trust

Mindfulness for 	 “I think I feel more at the same level as the participants; when I’m in a group, the relation- 
Your Health; 	 ship seems more casual. ” (clinician)
Kitchen Wisdom	
Yoga for Cancer	 “…she’s looking for a better way and still is looking for a better way to help us feel like
	 there are people in our corner. So that was wonderful.” (patient)

Themes come from conventional content analysis of interview transcripts reviewed and discussed by at least 
3 coauthors over 7 review sessions.

and other potential costs. Ultimately, meta-analyses of random-
ized trials and cost-effectiveness using measures such as quality-
adjusted life-years (QALYs) will be needed.

The themes and supporting quotations arising from qualita-
tive interviews may help explain and contextualize the quantita-
tive findings and may also guide future research. For example, the 
statistically significant improvement in participation in social roles 
assessed by the PROMIS-29 corresponds with the theme of sense 
of community that emerged from the interviews. Unlike con-
ventional one-on-one physician-patient care, GMVs leverage the 
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strengths of having multiple patient perspectives. Several clinicians 
noted that one of the most valuable aspects of their GMVs was the 
peer-to-peer interaction among participants. Similarly, the theme 
of integrative care emerged as both patients and clinicians spoke 
about the multifaceted nature of health and illness and the impor-
tance of considering psychological, social, and spiritual health in 
addition to physical health. These findings may inform future 
research by identifying potential pathways to be investigated. 
Future randomized trials could assess both health outcomes and 
potential mechanisms of action. For example, the patient empow-
erment and participation in social roles may represent pathways to 
improved health and could be evaluated as mediators or modera-
tors of the relationship between GMV participation and  health 
outcomes.

A strength of this study is its mixed-methods design, which 
yielded consistencies between qualitative and quantitative find-
ings. Interviews with clinicians and patients identified themes that 
support a whole-health outlook on patient care through commu-
nity involvement and integrative practices. The quotations sup-
porting these themes suggest that both clinicians and patients val-
ued their experiences in GMVs. Virtually all interview respondents 
perceived GMVs as effective. The sense of community theme was 
particularly prominent across interviews, and patients expressed 
satisfaction with being a part of a community, which is reflected 
in the improvements in PROMIS-29 health domains – especially 
in participation in social roles. This finding is notable because 
it addresses the feelings of isolation commonly experienced by 
patients living with chronic conditions. 

CONCLUSIONS
Group medical visits were associated with improvements in fatigue 
and participation in social roles among patients with chronic con-
ditions and were viewed favorably by both patients and clinicians. 
Qualitative findings suggest that patient empowerment, commu-
nity, trust, and integrative care may contribute to these benefits. 
Although the results support the potential value of GMVs as a 
whole-health approach to chronic disease management, larger 
controlled studies are warranted to determine the effectiveness, 
mechanisms, and cost-effectiveness of GMVs across diverse patient 
populations and clinical settings.
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BRIEF REPORT

2000s, rates have plateaued over the last 
decade, and more than 13 000 new inva-
sive cervical cancer cases and 4000 deaths 
were projected in the United States (US) 
in 2025.2 Additionally, declines have not 
been shared equally across populations, 
and vulnerable groups, including racially 
minoritized groups, socioeconomically 
disadvantaged individuals, uninsured 
and underinsured individuals, and indi-
viduals living in rural areas, continue to 
bear a disproportionate burden of new 
cases.6-8 Addressing these disparities is par-
ticularly important as the World Health 
Organization (WHO) has established a 
global goal of eliminating cervical cancer 
as a public health problem by 2030.9

Wisconsin has some of the most dispa-
rate health care outcomes in the nation,10 

yet cervical cancer incidence and outcomes in the state remain 
underexamined. This research brief provides a descriptive over-
view intended to highlight areas of concern and inspire more 
in-depth analyses. We report rates of invasive cervical cancer 
incidence in Wisconsin from 1998 (5 years before US Food and 
Drug Administration approval of hrHPV testing) through 2022, 
with a focus on differences by race, ethnicity, and county. 

METHODS
Invasive cervical cancer data were obtained from the Wisconsin 
Cancer Reporting System (WCRS), and national data were 
obtained from the National Cancer Institute (NCI) SEER 
Incidence Database.11 Analyses were conducted using SEER*Stat 
Version 9.0.32.0 (National Cancer Institute). Incidence rates 
were calculated using SEER Site Recode for invasive cervical can-
cer and were expressed as observed cases per 100 000 individuals  

ABSTRACT
Background: Invasive cervical cancer continues to disproportionately affect racially and ethni-
cally minoritized populations and individuals living in rural areas. We analyzed trends in cervical 
cancer incidence by race, ethnicity, and geography in Wisconsin from 1998 through 2022.

Methods: Cervical cancer incidence rates (per 100 000 individuals with a cervix) were analyzed 
by race/ethnicity and county using data from the Wisconsin Cancer Reporting System. 

Results: Overall incidence declined 28%, from 8.2 to 5.9 cases per 100 000, but declines were 
not evenly distributed across populations. Compared with non-Hispanic White individuals, non-
Hispanic Black individuals had nearly twice the incidence rate throughout the study period. 
Although Hispanic individuals experienced the largest relative decline (40.8%, 15.7 to 9.3 per 
100 000), incidence remained higher among non-Hispanic White individuals. Milwaukee County, 
Wisconsin’s most socially vulnerable county, had among the highest incidence rates and slowest 
decline over time (19.8%).

Discussion: Because cervical cancer is largely preventable, the persistence of substantial dispari-
ties in Wisconsin highlights structural inequities that warrant urgent attention. 

Madelyn Frey, MPH;* Laurie Lapp, MD, MPH;* Lena Swander, MPH; Ran C. Zhang, MD, MPH; Laura Jacques, MD

Persistent Racial, Ethnic, and County-Level Disparities 
in Invasive Cervical Cancer Incidence in Wisconsin, 
1998–2022

BACKGROUND
Invasive cervical cancer is largely preventable through vaccina-
tion and screening.1 Incidence rates in the United States declined 
significantly after the introduction of Pap smear screening in the 
1970s, high-risk human papilloma virus (hrHPV) testing in 2003, 
and HPV vaccination in 2006 (quadrivalent) and 2014 (nonava-
lent).2-5 While overall incidence rates have declined since the early 
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with a cervix, age-adjusted to the 2000 
US standard population (Census P25-
1130), over 5-year intervals. For inclu-
sivity and brevity, the term “individuals” 
refers to people with a cervix, acknowl-
edging that not all individuals at risk for 
cervical cancer identify as female. The 
term “cervical cancer” is used throughout 
this manuscript to refer to invasive cervi-
cal cancer. Incidence rates were stratified 
by race/ethnicity and county of diagno-
sis. Rates based on fewer than 16 cases 
were suppressed to discourage misinter-
pretation of unstable data and to protect 
patient confidentiality. WCRS data were 
imported into Stata version 18 to generate 
descriptive tables and figures. WCRS data 
are categorized by sex assigned at birth.

RESULTS
Overall
The overall burden of cervical cancer in Wisconsin decreased 
28.0%, from 8.2 to 5.9 cases per 100 000, and from 1138 cases 
in 1998-2002 to 921 cases in 2018-2022. The sharpest decline 
occurred between 1998-2002 and 2003-2007, when the incidence 
rate decreased 22.0% (8.2 to 6.4 per 100 000) (Figure 1). 

By Race and Ethnicity
Declines in cervical cancer burden in Wisconsin were not evenly 
distributed across racial and ethnic groups. Among non-Hispanic 
White individuals, cervical cancer incidence was the lowest of 
any measured racial/ethnic group and remained stable through-
out the study period. Rates declined from 7.7 to 5.6 per 100 000 
(27.3%) from 1998 through 2022, and the sharpest decline 
occurred between 1998-2002 and 2003-2007 (26%; 7.7 to 5.7per 
100,000). From 2003-2007 onward, rates plateaued (5.6 to 5.9 
per 100 000). 

Non-Hispanic Black individuals in Wisconsin had higher 
cervical cancer incidence rates than the statewide average and 
nearly twice the rate of non-Hispanic White individuals during 
every 5-year interval from 1998 to 2022. The percent difference 
between non-Hispanic Black individuals and non-Hispanic White 
individuals in Wisconsin increased from 83.1% higher in 1998-
2002 to a peak of 119.6% higher in 2013-2017, before declining 
modestly to 92.9% higher in 2018-2022 (Figure 1).

Hispanic individuals experienced the largest relative decline in 
cervical cancer incidence in Wisconsin, decreasing 40.8% (15.7 
to 9.3 per 100 000) between 1998-2002 and 2018-2022. The 
sharpest decline occurred between 2003-2007 and 2008-2012, 
when incidence decreased 49.0% (15.5 to 7.9 per 100 000). 
However, incidence recently increased, rising 17.7% from 7.9 

Figure 1. Age-Adjusted Invasive Cervical Cancer Incidence per 100 000 by Race/Ethnicity in Wisconsin and 
United States, 1998-2022
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per 100 000 in 2013-2017 to 9.3 per 100 000 in 2018-2022. 
Hispanic individuals in Wisconsin also experienced a dispropor-
tionately high incidence of cervical cancer, with the most recent 
rate 39.8% higher than that of non-Hispanic White individuals 
(Figure 1).

Cervical cancer incidence data for non-Hispanic American 
Indian/Alaska Native individuals were suppressed because of case 
counts  fewer than 16 for 1998-2002 and 2018-2022. During the 
intervals for which data were available, non-Hispanic American 
Indian/Alaska Native individuals had the highest rates of cervical 
cancer incidence of any racial/ethnic group, with incidence rates 
of 14.4, 19.9, and 14.4 cases per 100 000 cases in 2003-2007, 
2008-2012, and 2013-2017, respectively (Appendix). 

By County
Among Wisconsin’s 3 most populous counties (Milwaukee, 
Dane, and Waukesha), Milwaukee County had the highest cervi-
cal cancer incidence rate during every 5-year interval from 1998 
through 2022, peaking at 10.1 per 100 000 in 1998-2002 and 
declining 19.8% to 8.1 per 100 000 in 2018-2022. Dane County 
had the second-highest rate during each interval except 2003-
2007, when it had the lowest rate among the 3 counties (4.1 per 
100 000). Incidence rates declined 31.9%, from 7.2 per 100 000 
in 1998-2002 to 4.9 per 100 000 in 2018-2022. Incidence rates in 
Waukesha County declined 43.1% (6.5 to 3.7 per 100 000) over 
the study period and remained below the statewide average during 
every interval measured (Figure 2). 

DISCUSSION
We found that while overall Wisconsin cervical cancer incidence 
rates are lower than US rates, notable disparities exist by race, 
ethnicity, and county of residence. While the state has experi-
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enced an overall decline in incidence since 
1998, non-Hispanic Black individuals 
continue to experience rates nearly double 
those of non-Hispanic White individu-
als, and this disparity has widened over 
time.  In contrast, the national disparity 
between non-Hispanic Black individu-
als and non-Hispanic White individuals 
persisted throughout the 1998-2022 time 
frame but narrowed substantially (Figure 
1). Notably, this widening disparity in 
Wisconsin has occurred during a period 
of major public health innovation, includ-
ing the introduction of hrHPV testing 
and the quadrivalent and nonavalent 
HPV vaccine.2-5 

This inequity is unlikely to be 
explained by differences in vaccination 
uptake. Statewide data demonstrate that 
HPV vaccination rates among non-His-
panic Black adolescents are equal to or 
higher than those among non-Hispanic 
White adolescents.12 Differences in cer-
vical cancer screening are also unlikely 
to explain the disparity, as non-Hispanic 
Black individuals were as likely or more 
likely than non-Hispanic White individu-
als to report having had a Pap test within 
the last 3 years on every Behavioral Risk 
Factor Surveillance System (BRFSS) 
survey conducted from 2002 through 
2020.13 The increase in racial and ethnic 
disparities in Wisconsin despite compa-
rable vaccination coverage and Pap smear 
screening contributes to a growing body 
of evidence suggesting that disparities in 
preventable diseases such as cervical can-
cer may reflect systemic racism, including 
the structures, policies, and institutions 
that systematically advantage some popu-
lations over others.14,15

Data for the 3 most populous coun-
ties in Wisconsin–Milwaukee, Dane, and 
Waukesha – form a natural case study 
given the substantial differences in socioeconomic context and 
structural vulnerability across these settings. The Centers for 
Disease Control and Prevention (CDC) Social Vulnerability 
Index (SVI), which ranks counties from 0 (least vulnerable) to 1 
(most vulnerable) based on factors such as socioeconomic status, 
minority status, access to housing, and access to transportation, 
provides a useful measure of the differences.16 Dane County falls 

Figure 2. Heat Map of Age-Adjusted Invasive Cervical Cancer Incidence per 100 000 by Wisconsin County, 
5-year Intervals (1998-2022)
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near the state average on key structural indicators, including 
SVI (0.4), poverty rate (10.0%), and median income ($88,108). 
In contrast, Milwaukee County consistently ranks as the most 
vulnerable in the state (SVI, 1.0), has the highest proportion 
of people living below the poverty line (17.1%) – nearly double 
the statewide average (10.1%) – and ranks among the lowest 
Wisconsin counties for median household income ($62,118).14,15 
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Conversely, Waukesha County has maintained an SVI near 0 
across all reporting years, has one of lowest poverty rates (5.0%), 
and ranks among the highest counties for median household 
income ($104,100).16,17 It is therefore notable that Milwaukee 
County, the most structurally disadvantaged county in the state, 
had the highest cervical cancer incidence in every measured 
timeframe and the slowest rate of decline. Conversely, Waukesha 
County, one of the most resourced counties, consistently had 
the lowest incidence and the most rapid decline among the 3 
most populous counties. These patterns underscore the influence 
of structural vulnerability and socioeconomic conditions on dis-
ease burden and warrant further research to better understand 
underlying drivers and inform development of effective mitiga-
tion strategies.

Strengths and Weakness
The strengths of this study include the use of long-term statewide 
cancer registry data and stratification by race, ethnicity, and geog-
raphy, allowing for a more nuanced understanding of cervical can-
cer trends. However, several limitations should be acknowledged. 
Data categorization methods do not fully capture multiracial or 
ethnically diverse individuals, potentially masking additional 
disparities, and the use of binary sex categories may similarly 
mask disparities among gender and sexual minority populations. 
Counties with fewer than 16 cases had suppressed rates, limit-
ing assessment of trends in the most rural counties. Additionally, 
simple comparisons were used to describe changes in cervical can-
cer incidence across 5-year intervals. Although this approach is 
straightforward and easily interpretable, it does not permit statisti-
cal testing of changes in trend direction or magnitude and may 
overlook inflection points detectable with more advanced analytic 
methods. Finally, because WCRS data through 2022 are directly 
observed and not delay adjusted, recent incidence may be under-
estimated because of reporting lag. This limitation is particularly 
important when comparing to WCRS data with national SEER 
estimates, which are delay adjusted and therefore are not directly 
comparable. 

Future Directions
The aim of this research brief was to provide descriptive data 
on cervical cancer incidence in Wisconsin as a starting point for 
future investigation. Several areas warrant further study. First, dif-
ferences in incidence by race and ethnicity could be examined 
using regression analyses to determine whether race or ethnicity 
are statistically significant modifiers of incidence. Second, rural-
ity could not be explored in depth because of data suppression 
requirements for counties with fewer than 16 cases; future stud-
ies could aggregate counties by region or pool data across longer 
intervals to facilitate comparative analysis. Third, regression mod-
els incorporating structural measures such as SVI could provide 
additional insight into the relationship between community-level 
vulnerability and cervical cancer incidence. Finally, linking reg-

istry data with vaccination and screening measures could clarify 
whether disparities arise from differential access to, or uptake of, 
prevention and screening tools.

CONCLUSIONS
Innovation in cervical cancer prevention is accelerating. In-clinic 
and home-based hrHPV self-collection, extended genotyping, and 
dual stain cytology will position Wisconsin to meet the WHO 
goal of eliminating invasive cervical cancer as a public health prob-
lem by 2030. However, this rapid progress also creates urgency: 
if Wisconsin’s persistent  racial and ethnic disparities are not 
addressed, these advances may widen, rather than narrow, existing 
gaps in cervical cancer burden.
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BRIEF REPORT

INTRODUCTION
Ultrasound imaging has become a com-
monly used imaging modality because of 
its portability and dynamic visualization. 
While generally considered one of the safer 
imaging modalities, it is not without risks. 
Ultrasound transducers perform the dual 
function of generating and receiving ultra-
sound waves. As the waves travel through 
tissues, they undergo a decrease in intensity 
and amplitude called attenuation, with dif-
ferent tissues having different attenuation 
coefficients, allowing appreciation of the 
subtleties in the reflected image. Acoustic 
impedance is the resistance offered by tis-
sues to ultrasound waves. The difference 
between the acoustic impedances of adja-
cent media determines the amount of 
ultrasound wave energy reflected.1 When 
the difference is greater, more waves are 
reflected back to the transducer. Because 
air has an acoustic impedance significantly 

lower than that of tissues, ultrasound waves are reflected, resulting 
in loss of penetration through the skin. Ultrasound conducting 
or coupling media minimize this effect by narrowing the acoustic 
impedance difference between air and skin, thus allowing for effec-
tive transmission of ultrasound waves from the transducer through 
the skin.1 

The ideal conducting medium would be cost-effective, provide 
good transmission, and neither introduce infection nor damage the 
skin or transducer. Multiple conducting media have been studied, 
including sterile water, olive oil, hand sanitizer, and cornstarch, in 
addition to ultrasound gel (USG),2 which has been widely used for 
many decades. It is available in both single-use sterile sachets and 
multiuse bottles. However, concerns persist regarding the potential 

ABSTRACT
Background: Ultrasound imaging is increasingly used by physicians for both diagnostic and 
image-guided procedures. A coupling medium is used to facilitate transmission of ultrasound 
waves from the transducer to tissues by eliminating air interference. The ideal coupling medium 
would be inexpensive, provide effective transmission, and neither introduce infection nor dam-
age the skin or transducer. Ultrasound gel, a commonly used coupling medium, has the potential 
to transmit infection. This blinded, randomized study assessed the noninferiority of ultrasound 
image quality using chlorhexidine gluconate with isopropyl alcohol as coupling medium com-
pared with ultrasound gel.

Methods: Sixty different locations were imaged on 2 healthy volunteers. The order of use of the 
2 coupling media was randomized at each location without changing the imaging site or ultra-
sound settings. The images were then coded to facilitate blinding. Two blinded reviewers evalu-
ated the coded images using a comparative rating scale.

Results: Chlorhexidine gluconate demonstrated a slightly improved image quality (mean 2.53; 
95% CI, 2.46-2.60) compared with ultrasound gel (mean, 2.42; 95% CI, 2.35-2.50) (P = .04).

Conclusions: The commonly used skin antiseptic chlorhexidine gluconate with isopropyl alcohol 
demonstrated noninferior image quality compared with ultrasound gel and may represent a more 
economical alternative for ultrasound-guided interventions, with the potential to reduce infec-
tious complications.

Hariharan Shankar, MD; Frank Zachary, MD; Craig Cummings, MD; Ryan Davidovich, MD

Chlorhexidine Gluconate as a Conducting Medium 
Is Noninferior to Ultrasound Gel in Ultrasound Image 
Quality: A Blinded, Randomized Comparative Study
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for nosocomial infections associated with 
multiuse bottles despite its being labeled 
as bacteriostatic.3,4 Studies have shown that 
even with the use of sterile USG, skin con-
tamination can occur with certain bacteria, 
possibly because of the development of 
resistance or degradation of the parabens.5 
Various parts of ultrasound equipment 
have been shown to be susceptible to  con-
tamination and bacterial growth, and envi-
ronmental bacteria have been identified in 
heated USG.6 There is also concern of con-
tact dermatitis associated with additives in 
USG, particularly parabens.7

Chlorhexidine gluconate (CHG), or the 
commercially available ChloraPrep solu-
tion, is a commonly used broad-spectrum 
antimicrobial biguanide used for skin anti-
sepsis. It contains 2% weight/volume chlorhexidine gluconate and 
70% volume/volume isopropyl alcohol. Clinical practice guide-
lines recommend the use of alcohol combined with another agent, 
such as CHG, for surgical-site antisepsis.8 As CHG is routinely 
used before ultrasound-guided procedures, we hypothesized that 
it could also serve as a coupling medium and provide ultrasound 
image quality similar to that of USG.

METHODS
The study was approved by the Human Studies Institutional 
Review Board. Two healthy volunteers underwent ultrasound 
examinations at different anatomical locations commonly used 
for ultrasound-guided interventions. Ultrasound settings were 
kept constant throughout the study to allow accurate comparison. 
At each location, CHG and USG were used as the conducting 
medium in random order. Randomization was performed using 
sealed envelopes. The investigator performing the ultrasound 
examinations was not blinded to the conducting medium. This 
resulted in 60 images obtained using CHG and 60 images with 
USG, for a total of 120 images. Once obtained, the images were 
numbered and coded to deidentify the medium used before evalu-
ation. 

Two reviewers, blinded to the medium used for each image, 
evaluated image quality. The images were rated on a 3-point scale, 
with a score of 3 representing superior image quality. 

The Table shows the estimated power achieved by the study 
at a 5% significance level with 58 pairs of ultrasound images 
obtained with the 2 media, each evaluated by 2 raters, if the 
images obtained with the 2 media have equivalent quality, ie, 
P(worse)389 = P(better). The power calculation is based on for-
mulas for a noninferiority test with 1 rater, modified to include 
a variance inflation factor of [1+(m-1) ρ] for m raters with 
between-rater correlation ρ. The power of the study depends on 

Table. Sample Size Calculation 

Probability of Tie	 Intracluster Correlation Between Raters
	 0.7	 0.8	 0.9	 1
55%	 77.8%	 75.7%	 73.7%	 71.8%
60%	 81.9%	 80.0%	 78.0%	 76.2%
65%	 86.2%	 84.4%	 82.6%	 80.9%
70%	 90.4%	 88.9%	 87.4%	 85.9%

Figure. Ultrasound Transverse View of the Anterior Neck Using Chlorohexidine Gluconate (A) and Ultrasound 
Gel (B)

the extent of agreement between the 2 raters and the proportion of 
ties (“same” calls); therefore, a range of plausible scenarios is pre-
sented. The selected sample size was based on a 60% probability 
of ties and a correlation of 0.8 to achieve 80% power. Agreement 
between the 2 raters was quantified using weighted κ and reported 
with a 95% confidence interval. 

RESULTS
The raters commented that it was not possible to differenti-
ate which image were obtained using CHG versus USG as the 
conducting medium. They graded image quality as comparable 
between CHG and USG, with a mean score of 2.53 (95% CI, 
2.46–2.60) for CHG and a mean score of 2.42 (95% CI, 2.35–
2.50) for USG (P = .04). CHG had an interrater reliability of 0.59 
compared with 0.54 for USG (Figure). 

DISCUSSION
This study demonstrates that CHG provides image quality com-
parable to that of USG as a coupling medium. We have used CHG 
as a coupling medium for more than a decade at our institution 
without any CHG-related adverse events during more than 10000 
ultrasound-guided procedures with good results. 

In a blinded randomized study, Williams II et al compared 
image quality and time required to visualize carotid artery and 
internal jugular vein using saline and USG and found them to be 
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comparable.3 Saline is likely to flow away from the site under the 
influence of gravity, requiring continuous irrigation. In a blinded, 
randomized, crossover study involving 34 patients, corn starch and 
commercial USG showed no difference in image quality Although 
inexpensive, corn starch raises concerns regarding infection risk 
during ultrasound-guided interventions.4 

With the primary goal of reducing cost, investigators prepared 
different formulations using aloe vera as the main ingredient, 
with additives including parabens, a polymer, triethanolamine, 
and disodium ethylenediaminetetraacetic acid (EDTA). They 
found that these formulations had acoustic impedance and quality 
similar to those of USG.9 Another study compared 9 commonly 
available liquids, including water, shampoo, lotion, hand sanitizer, 
maple syrup, olive oil, soap, and sunscreen, with USG and found 
comparable image quality for all products except sunscreen;  how-
ever, sterility remained a limitation.2 

Because of its antimicrobial properties, hand sanitizer may offer 
advantages and cost savings compared with sterile USG sachets.10 
To reduce infection risk, one study compared nonsterile USG and 
USG fortified with 0.5% chlorhexidine and 70% ethyl alcohol 
in 20 volunteers undergoing ultrasound imaging. Swabs obtained 
from various sites, including the skin, transducer, and gel, yielded 
no bacterial growth in the fortified-USG group.11 

The potential benefits of CHG as a coupling medium include 
slightly enhanced image quality and potentially reduced costs and 
infection risk. One disadvantage is the need for reapplication as it 
evaporates, necessitating maintenance of a fluid coupling medium. 
In addition, because of its alcohol content, CHG is not consid-
ered safe for use during radiofrequency ablation or electrocautery 
because of the associated fire hazard.

CONCLUSIONS
This study provides preliminary evidence demonstrating the non-
inferiority of ultrasound image quality with CHG compared with 
USG as coupling medium for ultrasound-guided interventions. In 
addition, the use of CHG may decrease infectious complications 
because of its antimicrobial properties. Larger studies are needed 
to evaluate the cost-effectiveness of CHG and its potential to 
reduce infection risk.
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thoracocentesis, transthoracic needle aspira-
tion, and bronchoalveolar lavage.2

The American Thoracic Society (ATS)/
Infectious Diseases Society of America 
(IDSA) 2019 guidelines for community-
acquired pneumonia recommend perform-
ing a sputum culture for patients with 
severe pneumonia and for all inpatients 
being treated empirically for methicillin-
resistant Staphylococcus aureus (MRSA) 
or Pseudomonas aeruginosa (P aeruginosa). 
Specifically, for intubated CAP patients 
unable to produce lower respiratory tract 
specimens and those who previously 
received treatment for MRSA or P aerugi-
nosa, immediate sputum cultures are rec-

ommended.3 Noninvasive sputum cultures have been found to 
be useful for identifying the pathogenic bacteria responsible for 
pneumonia, guiding timely and accurate antibiotic selection, and 
supporting successful treatment outcomes.4,5

Previous literature has demonstrated that sputum culture use 
is associated with improved intensive care unit (ICU) mortal-
ity, decreased antibiotic usage, fewer adverse effects, reduced cost, 
and shortened hospital length of stay.1,6,7 Despite controversy sur-
rounding sputum culture use due to concerns about sample rep-
resentativeness and contamination, previous studies have reported 
increased ICU and hospital mortality among pneumonia patients 
without sputum culture collection.6 When compared with invasive 
bronchoalveolar lavage for definitive diagnosis, sputum cultures are 
less time-consuming, more cost-effective, and have a 96.5% posi-
tive predictive value (PPV).8 Previous quality improvement (QI) 
projects have reported improved compliance with established pneu-
monia performance indicators after implementation of a sputum 
culture order set, as well as improvements in overall CAP progno-
sis. Recent research on multidisciplinary, stewardship-led interven-

ABSTRACT
Background: Sputum cultures are essential for guiding targeted antibiotic therapy; however, 
they are often underutilized. This quality improvement initiative aimed to enhance sputum culture 
ordering through an antimicrobial stewardship pharmacist-led intervention.

Methods: A retrospective review of pneumonia hospitalizations from January 2021 through 
December 2022 evaluated the impact of a policy change allowing antimicrobial stewardship 
pharmacists to order sputum cultures. Statistical analyses compared preintervention and postint-
ervention sputum culture ordering rates, adjusting for patient demographics, hospital admission 
location, and other covariates.

Results: Sputum culture orders increased from 36% before the intervention to 50% after the 
intervention, with a 29% higher likelihood of sputum culture ordering after the intervention (risk 
ratio, 1.29; 95% CI, 1.19–1.38; P < .001).

Conclusions: This intervention demonstrates the potential for antimicrobial stewardship pro-
grams to improve adherence to guideline-based practices through pharmacist-led initiatives.

Catherine S. Taghizadeh, BS; Jennifer Zimmerman, DO; Faran Ahmad, MD; Richard Swaney, DO; Alexander Hall, PhD; 
Jeffrey Macaraeg, MD; Jennifer Anthone, PharmD; Manasa Velagapudi, MBBS

Improving Utilization of Sputum Culture in Patients 
Hospitalized with Pneumonia: A Quality Improvement 
Initiative

BACKGROUND
In the National Hospital Care Survey, pneumonia accounted for 
130 657 qualifying pneumonia hospitalizations across the United 
States in 2016, with a 35% in-hospital mortality rate.1 Along with 
increased morbidity and mortality, pneumonia is associated with 
significant clinical and economic burdens resulting from prolonged 
hospitalization and high medical costs. Methods for diagnosing 
community-acquired pneumonia (CAP) and hospital-acquired 
pneumonia (HAP) include sputum cultures, antigen tests, blood 
cultures, polymerase chain reaction, and invasive techniques such as 
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tions to improve sputum culture utilization 
is limited.9,10 Based on evidence supporting 
the role of sputum culture in pneumonia 
treatment and prognosis, this QI initiative 
aimed to enhance sputum culture collec-
tion through an antimicrobial stewardship 
pharmacist-led intervention at Catholic 
Health Initiatives (CHI) Health Creighton 
University Medical Center in Omaha, 
Nebraska.

METHODS
A retrospective chart review was conducted 
of adult patients admitted to CHI Health 
Creighton University Medical Center 
with CAP or HAP from January 1, 2021, 
through December 31, 2022. Patients 
transferred to another facility or who 
died within 48 hours of admission were 
excluded. This QI project was reviewed by 
our local Institutional Review Board (IRB) 
and was determined not to constitute 
human subjects research (reference No. 2001933-01); therefore, 
IRB approval was not required.

Intervention
On November 1, 2021, a system-wide initiative allowed antimi-
crobial stewardship pharmacists to order sputum cultures, a role 
previously limited to physicians. The intervention was initiated 
following approval by the hospital’s Clinical Policy Committee 
and endorsement by the Quality Improvement Committee. 
Implementation steps included developing a concise clinical ratio-
nale and presenting it at 3 multidisciplinary QI meetings, engag-
ing internal medicine residents and hospitalists as QI champions to 
facilitate adoption, and implementing a system-wide policy change 
enabling stewardship pharmacists to order sputum cultures.

The postintervention period was defined as January 1, 2022, 
onward to account for implementation adjustments. The data for 
this 2-month implementation period from November-January has 
been censored. 

Analysis
Descriptive patient characteristics are reported as frequencies and 
percentages for categorical variables and as medians and interquar-
tile ranges for continuous variables. Patient characteristics were 
compared between preintervention and postintervention periods 
using chi-square tests for categorical variables and Mann-Whitney 
tests for continuous variables. Log-binomial regression was used 
to estimate the adjusted likelihood of having a sputum culture 
ordered before versus after the intervention. Covariates included 
patient age at admission, sex, Hispanic ethnicity (yes/no), hos-

Table 1. Overall Patient Characteristics

Patient 	 Overall (N = 3614)	 Preintervention	 Postintervention	 P value
Characteristics	 Frequency (%)	 Frequency (%)	 Frequency (%)	  

Age (Median, IQR)	 68 (57–70)	 67 (55–78)	 70 (60–79)	 < .001
Female	 1694 (47%)	 1002 (47%)	 692 (46%)	 .60
English language	 3336 (92%)	 1953 (92%)	 1383 (93%)	 .57
Hispanic ethnicity	 284 (8%)	 179 (8%)	 105 (7%)	 .15
	 Missing	 123 (3%)	 62 (3%)	 61 (4%)	
Department				    0.004
	 Intensive care unit	 668 (18%)	 425 (20%)	 243 (16%)	
	 Medical/surgical unit	 2946 (82%)	 1696 (80%)	 1250 (84%)	

Table 2. Sputum Test Ordered (N = 3614)

N = 3614	 Risk Ratio	 P value	 Adjusted Risk Ratio	 P value
	 (95% CI)		  (95% CI)
Postintervention vs Preintervention 	 1.30 (1.21–1.40)	 < .001	 1.29 (1.19–1.38)	 < .001
Medical/surgical unit vs intensive care unit	 1.26 (1.16–1.37)	 < .001	 1.25 (1.15–1.37)	 < .001
Male vs female	 1.05 (0.97–1.13)	 .25	 1.02 (0.95–1.11)	 .55
Other vs English	 1.05 (0.91–1.21)	 .47	 1.13 (0.95–1.35)	 .12
Other vs Hispanic	 1.04 (0.90–1.20)	 .61	 1.10 (0.92–1.32)	 .28
Age – 5 years	 1.00 (0.98–1.01)	 .44	 0.99 (0.98–1.01)	 .35

pital admission location (medical-surgical unit vs ICU), and 
patient primary language (English vs other). Results are presented 
as unadjusted and adjusted relative risks (RR) with 95% confi-
dence intervals (CIs). All analyses were conducted using Statistical 
Analysis Software (SAS), version 9.4 (SAS Institute Inc), with sta-
tistical significance defined as 2-sided P < .05.

RESULTS
A total of 3614 patients diagnosed with pneumonia during the 
study period were included in the analysis. Of these, 2121 (59%) 
were diagnosed during the preintervention period, 1694 (47%) 
were women, and the median age at admission was 68 years. The 
majority of patients (82%) were admitted to a medical-surgical 
(med/surg) unit.

Overall, patient admission characteristics appeared similar 
between the preintervention and postintervention periods, sug-
gesting that the underlying patient populations were comparable. 
However, a slightly higher proportion of patients were admitted 
to the med/surg unit in the postintervention period (P = .004), 
and patients in the postintervention period were  slightly older 
(P < .001) (Table 1).

Sputum culture orders increased from 36% in 2021 to 42% 
in 2022, reaching 50% by 2023, highlighting the positive impact 
of the intervention on clinical practice. After adjustment for all 
covariates, the likelihood of sputum culture ordering was 29% 
higher in the postintervention period than in the preinterven-
tion period (RR, 1.29; 95% CI, 1.19–1.38; P < .001). Admission 
location was also a significant predictor, with patients admitted to 
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effects – such as the influence of individual pharmacists manag-
ing multiple patients – were not incorporated. The impact of the 
COVID-19 pandemic on ordering practices was also not evaluated. 
Additionally, we did not quantify pharmacist time dedicated to the 
intervention or assess its cost-effectiveness, both of which could pro-
vide valuable insights into its economic impact. Furthermore, the 
generalizability of our findings may be limited in institutions with-
out established antimicrobial stewardship programs, and we did not 
assess the impact of this intervention on patient outcomes.

Despite these limitations, our findings support the feasibility of 
low-cost, sustainable QI initiatives that drive meaningful changes 
in clinical practice. Future efforts should focus on identifying bar-
riers to sputum culture utilization in ICU settings and develop-
ing tailored interventions to promote adherence to best practices 
in pneumonia management. Expanding evaluations of stewardship 
programs will be critical in demonstrating their long-term benefits 
in optimizing antimicrobial use, reducing resistance, and improving 
patient care.
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the med/surg unit having an estimated 25% greater likelihood of 
sputum culture ordering than patients admitted to the  ICU (RR, 
1.25; 95% CI, 1.15–1.37; P < .001). No other predictors were sta-
tistically significant (Table 2).

DISCUSSION
Our findings demonstrated a significant short-term increase in 
sputum culture orders for pneumonia patients following the 
implementation of a system-wide QI initiative.

Additionally, our analysis revealed that patients admitted to the 
med/surg unit had a 25% higher likelihood of having a sputum 
culture ordered compared with those admitted to the ICU. This 
finding aligns with prior studies, including a 2014 QI initiative 
among intubated pneumonia patients, which found that emer-
gency department physicians rarely ordered sputum cultures – a 
practice associated with increased ICU mortality and reduced 
antibiotic de-escalation.7 These results suggest that further QI ini-
tiatives targeting ICU and emergency department providers could 
enhance adherence to evidence-based guidelines and ultimately 
improve patient outcomes.

There are limited data regarding sputum culture ordering among 
patients with CAP and HAP. This may be due to ongoing contro-
versy surrounding the routine use of sputum cultures; despite their 
role in determining antibiotic susceptibility patterns and guiding 
treatment, they are often considered insufficiently accurate for diag-
nostic purposes. While some QI efforts have focused on decreas-
ing mortality by increasing sputum culture utilization, there is little 
evidence evaluating the role of nonphysicians, such as antimicro-
bial stewardship pharmacists, in driving these improvements. Our 
system-wide initiative offers insight into how nonphysician-led 
interventions can influence adherence to best practices in pneu-
monia management.6,9,10 Our success may be attributed to several 
implementation strategies, including leveraging existing steward-
ship infrastructure, encouraging early stakeholder involvement, 
and clearly communicating the clinical rationale. The decision to 
empower pharmacists through a policy change required minimal 
resources and was broadly acceptable to physicians, facilitating 
rapid adoption. Although the intervention did not undergo mul-
tiple formal Plan-Do-Study-Act cycles, it represents a foundational 
model on which future, more iterative, and data-driven QI efforts 
can build. Disseminating not only outcomes but also implementa-
tion strategies and contextual factors may help address gaps in the 
literature regarding successful QI interventions.

Our study highlights the role of a robust antimicrobial steward-
ship program in successfully implementing guideline-based inter-
ventions. By promoting targeted therapy, such programs not only 
improve diagnostic accuracy and antibiotic selection but also help 
mitigate the growing threat of antibiotic resistance.

However, like other QI projects, our study has several limita-
tions. Its quasi-experimental design limits the ability to estab-
lish direct causality, and statistical adjustments for clustering 
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compared with 94% in White individuals.5 

Therefore, it is important for all patients, 
regardless of skin color, to wear sunscreen. 
Decreasing barriers to sunscreen use is an 
important public health intervention to 
reduce the risk of skin cancer.

Despite the known positive effects of 
chronic sunscreen use, there are several 
reported barriers to its use, including cost, 
education, and accessibility.6 In 2014, the 
US Surgeon General declared skin can-
cer a major public health issue and rec-
ommended that Americans use sun pro-
tection while outdoors.7 As part of that 
initiative, health care organizations were 
encouraged to partner with communities 
to implement preventive resources and 

education aimed at reducing skin cancer. 
In Wisconsin, melanoma incidence and mortality rates are 

higher than the national average and continue to increase in 
Milwaukee County.8 The Community Sun Protection Program 
(CSPP) is a medical student-run, community-based program 
that provides free sunscreen dispensers to promote sunscreen use 
and improve access to sun protection in Milwaukee County. The 
CSPP was created in collaboration with the Medical College of 
Wisconsin Department of Dermatology including funding and 
general program oversight with community partnerships and 
equipment managed by a medical student team.

This study evaluated the CSPP by assessing its strengths and 
challenges to inform recommendations for future community sun-
screen dispenser projects.

METHODS	
The CSPP provided 13 sunscreen dispensers to 8 community 
partners within Milwaukee County over 3 consecutive summers.  

ABSTRACT
Background: Skin cancer is the most common malignancy in the United States, underscoring 
the need for effective prevention strategies. The Community Sun Protection Program (CSPP), a 
medical student-run initiative, aims to improve access to sunscreen through the provision of free 
sunscreen dispensers. 

Objectives: This study evaluated the impact of a sunscreen dispenser initiative and identified 
factors that may inform future community sunscreen dispenser programs.

Methods: The CSPP provided 13 sunscreen dispensers to 8 community partners in Milwaukee 
County, Wisconsin. After at least 1 summer of dispenser use, community site managers were 
interviewed, and responses were transcribed for thematic analysis.

Results: Community site managers identified 3 primary themes: improved accessibility, positive 
community engagement, and increased educational opportunities related to sun safety.

Conclusions: These findings highlight the value of a collaborative public health intervention 
aimed at improving sun safety awareness and access to preventive resources.

Alyssa M. Jobe, BS; Drake Seibert, BA; Simran Bedi, BS; Jacqueline T. Cooper, MD; Sophia Neman, MD; Sarah Seiter, MD; 
Akorfa Adobor, BS; Karolyn A. Wanat, MD

A Qualitative Analysis on the Implementation 
of a Community-Based Free Sunscreen Dispenser 
Program

BACKGROUND
Skin cancer is the most common malignancy in the United States, 
and survival rates for metastatic melanoma remain poor.1 Daily 
and long-term sunscreen use has been demonstrated to decrease 
the risk of melanoma and nonmelanoma skin cancers, with the 
effect being greatest among individuals with a history of blister-
ing sunburns, lighter skin tones, and numerous nevi.2-4 While 
skin cancer is rare in people of color, it often presents at a later 
stage, and the 5-year survival rate among Black individuals is 70% 
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Placard includes unique QR code for user survey.

Figure. Automatic Freestanding Sunscreen Dispenser and Educational Placard
Community partners were selected based on their responsiveness 
to outreach and the goal of reaching a diverse population. Sites 
included the county zoo, a public pool, a golf course, 3 outdoor 
educational centers, a beer garden operated by Milwaukee County 
Parks, and a community center. 

Each dispenser is a freestanding, automatic, touch-free dis-
penser with a support pole and base (Figure). Each dispenser con-
tains 1000 mL of sun protection factor (SPF) 30 broad-spectrum 
hybrid sport sunscreen. Each dose is 1.5 mL. The sunscreen is 
water resistant for 80 minutes, zinc-based, and free of para-amino-
benzoic acid (PABA), avobenzone, and oxybenzone. Refills were 
available on request. In addition, informative placards with an 
optional survey were attached to each dispenser (Figure). 

After Institutional Review Board approval, interviews were 
conducted via phone with each site manager after at least 1 sum-
mer of dispenser use. A phone script with a preapproved set of 
questions was utilized. Responses were transcribed and analyzed 
thematically. Data were interpreted using grounded theory meth-
odology.9

RESULTS
Four community site managers were interviewed in Fall 2022. 
One site manager declined to be interviewed. Three site manag-
ers were not eligible for interviews because they did not have at 
least 1 full summer of dispenser use. All managers interviewed 
described their overall perspective of the dispenser program as 
“positive” and identified the availability of free sunscreen as the 
most important aspect of the program. Themes identified and 
described in the Table were accessibility, positive community 
engagement, and education, respectively. Other positive themes 
identified during interviews included innovation, novelty, excite-
ment, and usefulness.

DISCUSSION
The goal of the CSPP is to provide free sunscreen throughout 
Milwaukee County, and this study evaluated factors that affected 
the use of sunscreen dispensers within the community. 

Themes
Accessibility: Cost was the most influential factor identified by 
the site managers interviewed. This aligns with literature identi-
fying cost as a significant barrier to sunscreen access emphasiz-
ing the need for low-cost, convenient sunscreen initiatives.7 Our 
findings suggest that site managers perceive cost as a barrier not 
only for individual users but also for their organizations, which 
recognize the benefits of sunscreen use but may have limited 
resources to provide sunscreen independently. By offering free 
sunscreen dispensers and routine refills, the CSPP reduced this 
burden on community partners. This was particularly beneficial 
for organizations with limited budgets, such as government-
funded institutions, including the community center. As a result, 

the initiative expanded access to sunscreen in community set-
tings that otherwise might not have been able to provide this 
resource. Placement of dispensers in outdoor, sun-exposed loca-
tions also supported sunscreen use when individuals forget or 
choose not to bring their own. 

Positive Community Impact and Engagement: Community 
members and site managers all expressed positive perceptions of 
the sunscreen dispensers. As noted by the pool manager, patrons 
felt cared for knowing their community was providing a resource 
for their benefit. Community members requested refills from site 
managers and inquired about sunscreen type, brand, and ingredi-
ents, which program managers viewed as evidence of strong com-
munity engagement. 

A strength of this small-scale pilot program was the direct rela-
tionship with each site, allowing for a close partnership with the 
academic dermatology department. Medical students helped man-
age the dispensers and communicated directly with site managers 
to improve the program. These close partnerships are essential for 
improving health outcomes through evidence-based interventions.

Education: While formal interactions positively influence health 
education, the impact of informal conversations is often over-
looked in community-based health interventions. One study 
noted that casual conversations can fill knowledge gaps by shar-
ing health information, encouraging adoption of new and positive 
behaviors, and leveraging personal connections and trust.10 This 
community engagement approach can help address educational 
gaps in real time. 

Site managers identified educational conversations on top-
ics such as skin cancer risk among people of color, appropriate 
sunscreen use, and characteristics of quality sunscreen, includ-
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Table. Summary of Postintervention Interview Themes and Comments

Description 	 Evidence	 Supporting Comment (Dispenser Location)
Theme: Accessibility 

Increased availability of sun- 	 All respondents reported access to free sun-	 “Receiving the dispenser free of charge was important because we are limited in
screen alleviated barriers (eg, 	 screen as the important factor for engaging	 our funding. Having this apparatus and having this maintained wouldn’t be in our
cost, inconvenience)	 with the program 	 budget for the summer. I knew it was important to have.” (Community Center)	
		  “A lot of people don’t apply sunscreen, and being in the Midwest it can get
		  quite hot and sun can definitely burn your skin so it’s great that they have the	
		  opportunity to use the sunscreen free of charge.” (Golf Course)

Theme: Positive Community Impact and Engagement

Provision of sunscreen positively 	 All respondents noted community members	 “An amazing form of engagement that needs to happen more...bridges the af-
fected users and facilities	 approaching them and their employees to	 gap from not just a recreational facility but also it shows the community that we...
	 express positive feedback and excitement.	 care about the public. (Pool)
		  “When it was out, people said, ‘Didn’t you used to offer sunscreen?’ People 	
		  clearly enjoyed this resource.” (Beer Garden)
		  “We appreciated how the kids can use this sunscreen before going on their field	
		  trips to the nature center.” (Community Center)

Theme: Education

Sunscreen dispensers and 	 Initiated informal educational conversations	 “People felt that sunscreen is not something they think about putting on on a
accompanying resources 	 on necessity of sun safe practices	 daily basis unless they go to a beach...” (Community Center)
provided education on safe 		  “...maybe an educational pamphlet of some sort about sunscreen would be 
sun practices 		  good.” (Pool)

ing broad-spectrum protection and SPF. Through these conver-
sations, the program identified educational gaps that may be 
addressed through future outreach efforts. An educational pam-
phlet was created to address common sunscreen misconceptions 
and provide information about the sunscreen available in the dis-
pensers, along with contact information for additional questions 
or concerns.

Challenges and Limitations
 Due to the nature of a self-service dispenser, we were unable to 
accurately monitor sunscreen use. Location of application (eg, 
face, arms, legs, chest), amount of sunscreen used, and reapplica-
tion are all important considerations for effective sunscreen use. 
BrightGuard, the sunscreen vendor, estimates approximately 650 
uses per 1000-mL bag of sunscreen, allowing only an estimate of 
dispenser use. This assumption also requires that each bag be used 
completely and without any waste. 

Partnership with community site managers is essential for mon-
itoring dispenser use. Some site managers were able to directly 
monitor dispenser use because of its location within their facility; 
however, no formal recording of use patterns or user behaviors 
was performed. For sites with consistent observation, managers 
provided descriptions of user behaviors, including generalized 
demographic characteristics, such as frequent use by young adult 
at the pool location during swim meets. Because many commu-
nity partners do not collect detailed demographic data on visitors, 
these observations provided only a limited understanding of user 
demographics. 

A limitation to program expansion is the need to establish 
a dedicated point of contact at each new community partner 

site. Potential locations including public beaches and local parks 
have been proposed to capture a larger user population; however, 
successful implementation depends on identifying an individual 
who can assume responsibility for dispenser oversight. Many 
larger public locations lack a consistent manager to oversee issues 
such as weather-related damage, graffiti, and routine mainte-
nance. 

Future Goals
The Community Sun Protection Program continues to expand 
within and around Milwaukee County. As the program grows, it 
is seeking partnerships in neighborhoods of lower socioeconomic 
status, where cost may represent a greater barrier to sunscreen 
use. Future site selection efforts also will focus on populations 
known to have lower sunscreen use, including men, people of 
color, and Hispanic individuals. The CSPP continues to seek 
funding to support maintenance of existing dispensers and pur-
chase additional units.

CONCLUSIONS 
This study evaluated community partners’ perceived perceptions 
of a free sunscreen dispenser program. Community partners 
identified increased accessibility, positive community impact, 
and enhanced education through formal and informal interac-
tions as the most important outcomes of this partnership. These 
findings highlight the value of collaborative public health inter-
ventions for improving sun safety awareness and access to pre-
ventive resources.

Financial disclosures: None declared. 
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emergency care to children. The National 
Pediatric Readiness Project7 (NPRP), a 
longstanding quality initiative supported 
by national Emergency Medical Services 
for Children (EMSC) and the organiza-
tions, aims to improve the pediatric readi-
ness of US EDs. The NPRP has conducted 
2 national assessment surveys (2013 and 
2021), resulting in the engagement of over 
1000 EDs in quality improvement collab-
oratives, and established a registry cover-
ing 83% of EDs nationwide. The NPRP 
survey provides an objective measure 
of ED pediatric readiness ranging from 
0 to 100, with higher scores indicating 
greater readiness. It comprises 6 domains: 
(1) Administration and Coordination of 
Care; (2) Physicians, Advanced Practice 
Providers, Registered Nurses, and Other 

Health Care Professionals; (3) Quality Improvement; (4) 
Pediatric Patient Safety; (5) Policies, Procedures, and Protocols; 
and (6) Equipment, Supplies, and Medications. The findings 
from the 2013 and 2021 national assessments indicated persis-
tent gaps in education, policies, guidelines, and personnel for 
pediatric readiness.8 Since then, studies have demonstrated that 
higher NPRP assessment scores are associated with lower mortal-
ity among children presenting with severe illness2 and injury.9

In the 2021 NPRP assessment, participating Wisconsin EDs 
had a median score of 68 of 100, closely aligning with the national 
median score of 69.5 but indicating room for improvement. 
In 2016, more than 304 000 (82.2%) pediatric visits occurred 
in Wisconsin community EDs, whereas only 66 000 (17.8%) 
occurred in tertiary pediatric EDs, according to Wisconsin 
Hospital Association data.10 With only 2 tertiary care children’s 
hospitals in Wisconsin, this represents a key  opportunity to col-

ABSTRACT
Background: Quality pediatric emergency care across the United States is inconsistent. 
Geographic distance, lack of resources and education can affect the care. This project set out to 
improve pediatric readiness in at least 20 Wisconsin emergency departments (EDs) statewide.

Methods: The program developed a pediatric readiness guide, recruited EDs to participate, and 
implemented pediatric readiness interventions within the EDs. Each ED completed the National 
Pediatric Readiness Project (NPRP) Assessment at the start of the program and a postimplemen-
tation assessment at the end, with the goal to improve ED pediatric readiness scores by 10% or 
more.

Results: Over 36 months, 23 EDs from diverse settings participated in the program. The median 
[IQR] NPRP score increased from 60.2 (51.5-74.2) to 81.1 (74.7-87.8). Nineteen EDs improved by 
over 10%.

Discussion: The targeted intervention improved pediatric readiness in 20 EDs from diverse set-
tings and emphasizes the role of leadership and structured guidance to improve care provided to 
children in Wisconsin.

Maureen Luetje, DO; Carissa Brunner, MPH; Lorin R. Browne, DO; Michael K. Kim, MD

Bridging the Gap: Enhancing Pediatric Readiness 
in Wisconsin’s Community Emergency Departments

BACKGROUND
Over the past 20 years, recognition of inequities in pediat-
ric emergency care quality within US emergency departments 
(EDs) has grown significantly, particularly in trauma care,1 

medical care,2 and access based on geography.3,4 Following a 
joint call to action from the American Academy of Pediatrics⁵ 
and the American College of Emergency Physicians,⁶ initiatives 
have focused on equipping community EDs to provide quality 
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Phase 1:
Develop Guide

•	 Resource 
	 compilation

•	 Guide creation, 
	 outlined by the 6 
	 NPRP categories

•	 Address gaps in 
	 care
•	 Implement 
	 Plan-Do- Study-
	 Act (PDSA) cycle

•	 Iterative updates

Phase 2:
Implementation and 

Refinement

•	 Baseline NPRP 
	 assessment

•	 Gap report
•	 QI planning with 
	 PECC

• Training and re-
sources for

individual EDs 
• PDSA cycles 
(kg-only weights, 
fewer CT scans) 

• Postprogram
   NPRP assessment

Abbreviations: NPRP, National Pediatric Readiness Project; PDSA, plan-do-study-act; QI, quality improvement; 
PECC, pedicatric emergency care coordinator; ED, emergency department; CT, computed tomography.

Phase 3:
Maintaining 
Engagement

Phase 4:
Evaluation and Data

Collection

•	 Cohort kickoff 
	 meeting

•	 1:1 implementation
	 meetings

•	 1:1 closeout 
	 meetings
•	 Ongoing 
	 communication 
	 and resource 
	 sharing

•	 Primary outcome
	 measures:

»	 Pre- and post-
	 NPRP assessment 

scores
•	 Secondary 
	 outcome
	 measures

»	 Improvements 
within 6 focus 
areas; guide 

	 usability feed-
	 back and 
	 refinement

Figure 1. The Four Phases of the Pediatric Readiness Program Cycle and Its Key Elements Outlined

High volume: ≥ 10000 pediatric 
patients (average of ≥ 27 per day)
Medium-high volume: 5000-9999 
pediatric patients (14–26 per day)
Medium volume: 1800–4999 pediatric 
patients (average 6–13 per day)
Low volume < 1800 pediatric patients 
(≤ 5 per day)
Critical access hospital

	 Rural
≥ 25 miles from a 6 and 
and ≤ 9999 residents
	 Small Urban
≥25 miles from a 6 and 
≥10 000 residents
or 
< 25 miles from a 6 and 
≤ 9999 residents
	 Urban
< 25 miles from a 6 and 
≥ 10 000 residents

6 = Population center 
>50 000 residents

Map indicators represent the emergency departments that completed the Pediatric Readiness program: 
Aspirus–Langlade Hospital, Aspirus–Rhinelander (St. Mary’s), Aspirus Wausau Hospital, Aurora–BayCare, 
Aurora–Oshkosh, Aurora–Summit Bellin Memorial Hospital–Green Bay, Beloit Memorial Hospital, Fort 
HealthCare, Froedtert–Menomonee Falls, Froedtert–West Bend, Grant Regional Health Center, Gundersen 
Tri-County Hospital, HSHS–St Vincent Hospital, Mercyhealth–Janesville, Prairie Ridge Health, ProHealth 
Waukesha Memorial Hospital, St Croix Regional Medical Center, SMM Health Ripon Community Hospital, 
Tamarack Health Ashland Medical Center, Tomah Health, Upland Hills Health, and Western Wisconsin Health.

Figure 2. Map Indicating Location of All Enrolled Emergency Departments With Volume and Rural Status

laborate with rural and community EDs, as 
well as critical access hospitals, to improve 
pediatric emergency care. The Wisconsin 
Pediatric Readiness Program (WPRP) 
was launched in 2021. The primary goals 
were to develop a Pediatric Readiness 
Implementation Guide to support the 
health care workforce and to pilot its use 
in at least 20 EDs while achieving at least 
10% improvement in assessment scores. 

METHODS
The Implementation Guide was devel-
oped during the first year with input from 
ED staff, professional organizations, and 
public health stakeholders. Designed as 
a practical resource, it helps EDs assess 
readiness, identify gaps, and apply quality 
improvement strategies to enhance pedi-
atric care. 

EDs were recruited based on interest and 
availability. Each ED designated a pediat-
ric emergency care coordinator (PECC) to 
lead implementation with support from 
the grant team. Using the Implementation 
Guide, the program team provided ongo-
ing individualized support through one-
on-one meetings and tailored resources 
to address each site’s unique needs. Three 
board-certified pediatric emergency medi-
cine physicians were designated as subject 
matter experts for the program. Using the 
Implementation Guide as the framework, 
support was provided through regular 
contact with the subject matter experts to 
review each NPRP gap analysis at the start 
of the program. A one-on-one meeting was 
held with each PECC and subject matter 
expert to identify existing resources and 
gaps while prioritizing site-specific goals 
for improvement.

Throughout the program, support was 
available by email and virtual meetings 
with the program lead and subject matter 
experts. An online resource repository was 
developed, and additional resources were 
added as topics and questions evolved. 
At the end of the participation period, 
each site completed a postimplementa-
tion assessment, and the gap report was 
reviewed and discussed with the subject 
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Figure 3. Pre- and Post-Pediatric Readiness Score by Site
matter experts during a closeout meeting. The key phases of the 
intervention are outlined in Figure 1.

The primary outcome measure was improvement in NPRP 
assessment scores before and after implementation. Secondary 
outcome measures included progress in the 6 NPRP domains and 
feedback on the Implementation Guide. Qualitative data were col-
lected throughout the program to guide further refinement of the 
Implementation Guide. 

Descriptive statistics are reported as counts and percentages, 
and nonparametric data are reported as medians with interquartile 
ranges (IQRs). The 2-sided Wilcoxon signed-rank test was used, 
with a significance threshold of P < .05 to evaluate whether pos-
tintervention scores were significantly higher than preintervention 
scores across participating sites. The proportion of sites achieving 
the predefined benchmark of at least 10% improvement in scores 
was also calculated and compared with a null hypothesis of 50% 
using a binomial test. 

RESULTS
WPRP was launched on July 1, 2021, with 25 EDs initially par-
ticipating and 23 EDs completing the program by October 2024. 
Two EDs completed initial NPRP assessment but did not com-
plete the program. The participating EDs represented a range of 
sizes, geographic locations, and patient volumes (Figure 2). Of the 
23 EDs, 12 were considered low-volume EDs, 10 were designated 
as critical access hospitals, and 12 were designated as rural. The 
median preintervention readiness score among participating EDs 
was 60.2 (IQR, 51.5-74.2), and the median postintervention score 
was 81.1 (IQR, 74.7-87.8). The Wilcoxon signed-rank test dem-
onstrated a statistically significant median improvement in readi-
ness scores across sites (P < .001). All participating EDs improved 
their pediatric readiness score, with individual gains ranging from 
2.5 to 36.2 points (Figure 3). Nineteen sites (82.6%) achieved the 
predefined benchmark of at least a 10% improvement. A binomial 
test showed that this success rate was significantly greater than 
expected (P = .0013). 

Four EDs made improvements in all 6 domains, whereas 
17 EDs focused on Policies, Procedures and Protocols, 16 on 
Administration and Coordination of Care, and 12 on Provider 
Credentialing/Competency. Two domain elements contributed 
the greatest score gains: designation of a PECC (+209 points 
across all sites) and fulfillment of pediatric equipment needs (+163 
points across all sites).

Postintervention survey responses indicated that participants 
valued the WPRP for highlighting strengths, identifying gaps, and 
increasing staff confidence. Participants emphasized the impor-
tance of ongoing quality improvement, education, and leadership 
support. The primary barriers cited were limited time, competing 
responsibilities, limited pediatric expertise, and occasional delays 
in EMSC communication. Desired support included group dis-
cussions, guidance regarding education and competencies, and 

assistance in securing pediatric physician champions. PECCs iden-
tified credentialing, patient safety, and quality improvement as top 
priorities for future readiness efforts. Participants strongly encour-
aged other rural EDs to join the program, start small, and lever-
age available resources to improve pediatric care and demonstrate 
measurable progress. 

DISCUSSION
Geographic distance from tertiary care centers, hospital resource 
limitations, and delays in access to pediatric specialists significantly 
affect pediatric emergency care in Wisconsin.4,11,12 Low preinter-
vention pediatric readiness scores in this program reflect these 
challenges and emphasize the need for continued support and out-
reach to EDs statewide. 

WPRP not only met but exceeded its goal of improving pedi-
atric readiness scores, demonstrating the effectiveness of a struc-
tured, evidence-based approach coupled with personalized coach-
ing. A key factor in the program’s success was the PECCs. These 
champions foster collaboration, address identified gaps, and drive 
implementation within their EDs. Recognizing their importance 
is essential to sustaining and expanding pediatric readiness efforts 
statewide. 

Critical access hospitals and rural EDs typically have fewer 
resources and specialty capabilities than urban hospital sys-
tems.13 They also tend to have lower pediatric readiness scores 
than urban EDs.14 WPRP specifically targeted these EDs in an 
effort to reduce resource gaps and strengthen pediatric readiness. 
Continued focus on critical access hospitals and rural EDs may 
help maximize pediatric readiness improvement efforts through-
out Wisconsin.

Despite its successes, WPRP faced notable challenges. Assigning 
and retaining PECCs proved difficult because of limited resources, 
lack of protected time allocation, staff turnover, and competing 
priorities. Sustaining participation was also a concern, underscor-
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ing the need for long-term engagement and organizational com-
mitment. Time, staffing, leadership support, and funding will 
need to be prioritized in future pediatric readiness efforts. One 
limitation of this project was the lack of a control group, which 
limits causal inference; however, the magnitude of improvement 
suggests meaningful impact.

WPRP demonstrates that targeted, personalized interventions 
can successfully improve pediatric readiness, even in resource-
limited settings. Sustaining these improvements will require 
continued investment and integration into broader health care 
systems. More specifically, continued engagement of participat-
ing EDs through quality-improvement projects, educational 
conferences, and meetings will likely help maintain and further 
improve pediatric readiness. Financial sustainability may be 
enhanced through innovative funding models, formal recogni-
tion of PECCs, or incorporation of pediatric readiness into ED 
quality metrics. Although Wisconsin’s infrastructure facilitated 
implementation, states with different funding mechanisms or 
regional structures may require adaptation of the model. The 
success of WPRP provides a framework for future initiatives 
and reinforces that meaningful change is possible when collab-
oration, innovation, and leadership align. Ensuring that every 
child in Wisconsin receives timely, high-quality emergency care, 
regardless of geography, should remain a priority.
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CASE REPORT

Early symptoms of CJD include 
impairments in attention, concentration, 
memory, and judgment. These neuro-
psychiatric findings rapidly progress to 
dementia, behavioral abnormalities, and 
aphasia and apraxia, reflecting deficits in 
higher cortical function.4,5 Hypersomnia is 
frequently observed.6 Mood disturbances 
such as depression and apathy are com-
mon, while anxiety, euphoria, and affec-
tive lability are less common.7 Psychotic 
symptoms such as hallucinations also have 
been reported. On examination, signs of 
corticospinal tract involvement (eg, hyper-
reflexia, positive Babinski reflex, muscle 
spasticity) are present in 40% to 80% of 
cases. Extrapyramidal signs (eg, hypokine-

sia, bradykinesia, dystonia, muscle rigidity) are also seen. 
Because CJD invariably progresses to death, with a median 

disease duration of 6 months, death records serve as a reliable 
measure of incidence. From 2003 through 2015, the age-adjusted 
mean annual incidence for CJD in the United States was 1.2 cases 
per million.2

Management of CJD centers on supportive care to maximize 
patient comfort throughout disease progression.8 Arriving at the 
diagnosis can be challenging, however, because of low clinical sus-
picion when a patient presents with altered mental status, which 
can arise from neurologic, infectious, systemic, or metabolic eti-
ologies. The emotional and psychomotor disturbances that often 
accompany altered mental status can further complicate the diag-
nostic picture, especially in patients with a psychiatric history.9

This report describes the case of a middle-aged man with 
altered mental status and expressive aphasia who tested positive 
for CJD after the common, and even uncommon, diagnoses had 
been ruled out.

ABSTRACT
Introduction: Prion diseases are rare neurodegenerative disorders characterized by abnormal 
folding of prion proteins in the brain. Creutzfeldt-Jakob disease (CJD), is the most common prion 
disease in humans, typically presenting with neuropsychiatric manifestations, including demen-
tia, behavioral abnormalities, and motor dysfunction. Diagnosis can be challenging because its 
nonspecific presentation overlaps with numerous other potential causes. 

Case Presentation: A 60-year-old man presented with altered mental status and progressive 
neurologic decline. After an extensive diagnostic evaluation, he was diagnosed with probably 
CJD. Management was primarily supportive and focused on symptom relief and patient comfort. 
The patient died shortly after the diagnosis was confirmed. 

Conclusions: This case highlights the challenges of diagnosing CJD and underscores the value 
of System 1 and System 2 reasoning in navigating a broad differential diagnosis in patients pre-
senting with altered mental status and rapidly progressive neurologic symptoms.

Thomas Licata, DO; Won Huh, MD; Michael Bolan, DO

Thinking Beyond Common Diagnoses: 
A Case Report of Creutzfeldt-Jakob Disease

INTRODUCTION
Prions are small pathogenic agents that induce abnormal folding 
of prion proteins naturally found in the brain. Creutzfeldt-Jakob 
disease (CJD) is the most common human prion disease. The 
average age at symptom onset is 62 years, following a long incu-
bation period.1 There is no sex predilection,2 and 85% to 98% 
of cases occur sporadically, without known risk factors such as 
environmental exposure. The remaining 5% to 15% are geneti-
cally linked, and iatrogenic and variant CJD together comprise 
less than 1% of cases.3
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CASE PRESENTATION
The patient was a relatively healthy 
60-year-old man with a past medical his-
tory of major depressive disorder with 
compulsive behaviors controlled with 
bupropion, attention-deficit/hyperactivity 
disorder controlled with Adderall, obstruc-
tive sleep apnea, and alcohol use disorder 
in sustained remission for 30 years. His 
past surgical history was notable only for a 
cadaver bone graft 20 years prior following 
failed pin stabilization of a left foot frac-
ture. 

The patient was transferred to our facil-
ity for neurologic evaluation of worsening 
confusion, visual and auditory hallucina-
tions, and gait instability over a 2-month 
period. Before transfer, he developed progressive expressive aphasia 
without evidence of acute stroke or other overt intracranial abnor-
malities on imaging. 

Because of his inability to participate in an interview, the his-
tory was obtained primarily from his wife. Three months before 
admission, he developed ear pain and was diagnosed with bilat-
eral acute otitis media. He was treated with antibiotics. Notably, 
he also reported headaches accompanying the ear pain, followed 
by the aforementioned neuropsychiatric symptoms in subsequent 
months. He exhibited paranoia related to his hallucinations.

The patient lived in a rural environment. He and his wife had 
recently become more active outdoors, often hiking in wooded 
areas near their home. For several years, he had been putting out 
food for a feral cat on his property but had no direct contact with 
the animal. He worked as a truck driver. He consumed a well-bal-
anced diet without exposure to game or undercooked meats and 
typically packed meals from home for long truck routes. Despite 
heavy alcohol consumption in his 20s and early 30s, he had lim-
ited his drinking to holidays and special occasions for the past 3 
decades.

Examination on the day of admission demonstrated bilateral 
upper- and lower-extremity hyperreflexia without clonus, as well 
as waxy flexibility, catalepsy, and repetitive handwaving and fin-
ger-tapping motions reminiscent of catatonia. Pupils were 3 mm 
and reactive without nystagmus. Speech comprehension appeared 
intact; he was able to provide 1- or 2-word responses to questions, 
perform simple calculations such as “2+2,” and follow basic com-
mands. 

Based on his initial presentation, the differential diagnosis nota-
bly included indolent (eg, parasitic or fungal) meningitis, autoim-
mune (including Hashimoto) encephalitis, metabolic encephalitis, 
Wernicke encephalopathy, rapidly progressive dementia, catatonic 
state secondary to psychopharmacotherapy, and seizure disorder. 
High-dose thiamine and folate were initiated out of concern for 

Figure. Magnetic Resonance Imaging Evidence of Cortical Ribboning

Wernicke encephalopathy. Continuous electroencephalogram 
(EEG) was ordered to monitor for abnormal brain wave activity. 
A lumbar puncture was planned to evaluate for these potential 
pathologies.

Initial laboratory results were unrevealing: ethanol level 0mg/
dL; negative results for COVID-19, influenza A and B, and respi-
ratory syncytial virus; unremarkable complete blood cell count 
(CBC), with peripheral blood smear showing only mild absolute 
monocytosis; international normalized ratio of 1.0; urine drug 
screen positive for amphetamines consistent with prescribed medi-
cations; unremarkable comprehensive metabolic panel; ammo-
nia level within normal limits; and vitamin B12 and folate levels 
within normal limits. Methylmalonic acid (MMA) levels were 
normal. Syphilis, HIV, and hepatitis C testing results were nega-
tive. 

Subsequently, the patient’s tick-borne panel, including testing 
for Babesia, Ehrlichia, Anaplasma, and Lyme disease, returned neg-
ative results. Testing for Coccidioides, Histoplasma, Blastomyces, and 
Bartonella was also negative. Antinuclear antibody, antineutrophil 
cytoplasmic antibody, myeloperoxidase, and proteinase 3 testing 
results were unremarkable. 

Thyroid-stimulating hormone, thyroid peroxidase antibody, 
and thyroglobulin antibody levels were within normal limits. 
Paraneoplastic and autoimmune encephalopathy panels were 
negative for CV2 antibody; neuronal nuclear antibodies to Hu, 
Ri, Yo, and Tr antigens; amphiphysin antibody; contactin-asso-
ciated protein 2 (CASPR2), leucine-rich glioma-inactivated pro-
tein 1 (LGI1) antibody, and γ-aminobutyric acid receptor type B 
(GABA-B) antibody. Interestingly, the patient’s JC virus antibody 
test was positive despite no history of immunocompromise.

Catatonic features became more prominent during the first 24 
hours after admission. During that time, he was verbally unre-
sponsive but appeared to understand conversations, signaling 
“yes” or “no” with finger movements or blinking. As he became 
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Table. Patient History Timeline

Abbreviations: Ab, antibody; AMS, altered mental status; ANA, antinuclear antibody; ANCA, antineutrophil cytoplasmic antibody; CBC, complete blood count; CASPR2, 
contactin-associated protein 2; CJD, Creutzfeldt-Jakob disease; CMP, comprehensive metabolic panel; CSF, cerebrospinal fluid; CT, computed tomography; CTA, com-
puted tomography angiography; FT4, free thyroxine; GABA-B, γ-aminobutyric acid receptor type B; INR, international normalized ratio; IVIG, intravenous immune globulin; 
LGI1, leucine-rich glioma-inactivated protein 1; LP, lumbar puncture; MMA, methylmalonic acid; MPO, myeloperoxidase; MRI, magnetic resonance imaging; neg, negative; 
NG, nasogastric; PICC, peripherally inserted central catheter; pos, positive; PR3, proteinase 3; RSV, respiratory syncytial virus; RT-QuIC, real-time quaking-induced con-
version; TPN, total parenteral nutrition; TPO, thyroid peroxidase; TSH, thyroid-stimulating hormone; UDS, urine drug screen.

Prior to Admission
•	 History of heavy alcohol consumption in 20s-30s and cadaver bone graft for 

left foot fracture repair
1  year
•	 Patient moves from Oregon to rural Wisconsin
3 months
•	 Patient complains of ear pain with headaches → diagnosed with bilateral 

acute otitis media, treated with antibiotics
2 months
•	 Patient experiences progressively worsening cognitive changes → begins 

using walker due to gait instability

Day of Admission (Hospital Day 0)
Events
•	 Patient transferred for neurology evaluation; experiencing AMS and expres-

sive aphasia; concern for parasite passed in urine 
Exam findings
•	 Bilateral upper and lower extremity hyperreflexia without clonus; waxy flex-

ibility, catalepsy, stupor, stereotypy, minimal speech; receptive language 
intact, able to follow simple commands; eye movements within normal limits

Imaging
•	 No acute findings on noncontrast CT head, CTA head/neck, MRI brain with 

and without contrast 

Hospital Day 1
Laboratory results
•	 Ethanol level: 0; UDS: unremarkable; COVID-19, influenza A/B, RSV: neg; INR: 

1.0; parasite exam: neg; syphilis: neg; HIV 1/2: neg; ammonia, CBC, CMP, B12, 
folate, MMA: within normal limits

Hospital Days 2–5
Events
•	 LP performed; patient initiated on Solu-Medrol 1 g daily x3 doses, valproate 

500 daily x 3
Imaging
•	 Repeat MRI brain: restricted diffusion in cortex of occipital and parietal lobes 

bilaterally; patchy and ill-defined signal alteration in subcortical and deep 
white matter bilaterally; not significantly changed from prior MRI.

Laboratory results
•	 CSF chemistry: incl protein; CSF acid-fast bacilli, gram stain/culture, fungal 

culture: neg; TSH/FT4, TPO Ab, anti-thyroglobulin Ab: unremarkable; ANA 
titer: within normal limits; CSF meningitis panel:a neg

Hospital Days 6–7	
Events
•	 AMS-induced oropharyngeal dysphasia → diet status changed to nothing by 

mouth, first NG tube attempt; IVIG initiated for possible autoimmune enceph-
alitis

Laboratory results
•	 Blastomyces, Histoplasma, Coccidioides: neg; Bartonella: neg; West Nile 

virus: neg; Lyme: neg; Babesia, Ehrlichia, Anaplasma: neg; ANCA, MPO/PR3 
Ab, CASPR2 Ab, LGI1 Ab, GABA-B Ab: neg

Imaging
•	 CT chest/abd/pelvis: neg for occult malignancy

Hospital Day 9
Laboratory results
•	 CSF JC virus: pos

Hospital Day 12–13
Events
•	 Second NG tube attempt; PICC line placed
Laboratory results
•	 CV2 Ab, neuronal nuclear Abs, amphiphysin Ab: neg 

Hospital Day 14	
Events
•	 Third NG tube failure → TPN initiated; concern for developing dysautonomia 

consistent with advancing prion disease

Hospital Day 16
Laboratory results
•	 CSF 14-3-3: pos; CSF RT-QuIC: pos; CSF T-tau protein: >20 000

Day of Discharge (Hospital Day 17)
Events
•	 Patient discharged with plan to transition to hospice → succumbs to CJD the 

following day

aCSF meningitis panel included testing for Escherichia coli, Haemophilus influen-
zae, Listeria monocytogenes, Neisseria meningitidis, Streptococcus agalactiae, 
Streptococcus pneumoniae, cytomegalovirus, enterovirus, herpes simplex virus 
1 and 2, human herpesvirus 6, human parechovirus, varicella-zoster virus, and 
Cryptococcus neoformans.

increasingly lethargic, EEG demonstrated triphasic waves in the 
1.0- to 1.5-Hz range within the left hemisphere. Repeat magnetic 
resonance imaging (MRI) of the brain with and without contrast 
demonstrated cortical ribboning that had not been observed on 
outside imaging studies (Figures 1 and 2). Lumbar puncture was 
completed without clear evidence of infection, with negative bac-
terial and viral meningitis panels (see Table for pathogens tested). 
Cerebrospinal fluid (CSF) analysis demonstrated only mild abnor-
malities in glucose (74 mg/dL; reference range, 50-70 mg/dL) and 
protein (82 mg/dL; reference range, 15-45 mg/dL), findings con-
sistent with an encephalitic process.

The official EEG interpretation reported “generalized back-

ground abnormalities indicative of diffuse encephalopathy, peri-
odic discharges diffuse with left hemispheric predominance typ-
ically seen in the setting of acute neuronal injury indicative of 
cortical excitability and can also be noted in chronic focal epi-
lepsy.”

The official repeat MRI interpretation reported “mildly 
restricted diffusion in the cortex of the occipital and parietal 
lobes bilaterally, which is greatest medially. Primary differential 
considerations include encephalitis, status epilepticus, Wernicke’s 
encephalopathy, and metabolic encephalopathy. Hypoxic-
ischemic encephalopathy is relatively less likely in this clinical 
context… patchy and ill-defined signal alteration in the subcor-
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tical and deep white matter bilaterally not significantly changed, 
with radiological interpretation suggesting small-vessel disease 
chronic in nature, migraine headaches, and nonspecific gliosis.”

In response to the severity of the patient’s neurologic findings, 
empiric treatment was with methylprednisolone (Solu-Medrol) 1 g 
daily for 3 days and valproate (Depakote) 500 mg 3 times daily 
was initiated. Prion testing was ordered in light of EEG and MRI 
abnormalities and nondiagnostic lumbar puncture results.

By hospital day 6, the patient was deemed unable to safely 
swallow following speech-language pathology evaluation. He 
repeatedly self-dislodged multiple nasogastric (NG) tubes, and, 
because he did not improve with steroid and valproate therapy, so 
intravenous immune globulin was initiated while awaiting prion 
test results.

On hospital day 10, an abdominal x-ray obtained because of 
abdominal distension suggested moderate ileus formation. An NG 
tube was placed again for suction, and the patient was transitioned 
to total parenteral nutrition. Unstable blood pressure, heart rate, 
and respiratory rate raised concern of dysautonomia. 

On hospital day 15, he developed Cheyne-Stokes breathing 
patterns and intermittent episodes of various arrhythmias on 
telemetry. 

On hospital day 16, CSF prion test results returned posi-
tive 14-3-3 protein and real-time quaking-induced conversion 
(RT-QuIC) assay results, with CSF total tau protein >20 000pg/
mL (reference range, 0-1149 pg/mL), indicating probable CJD. At 
his wife’s request, he was transitioned to hospice care and died 
within 72 hours of the diagnosis. 

DISCUSSION
Per the Centers for Disease Control and Prevention diagnostic 
criteria,10 definite sporadic CJD is diagnosed by standard neuro-
pathological techniques, immunocytochemical methods, Western 
blot confirmation of protease-resistant prion protein (PrP), or 
identification of scrapie-associated fibrils. Probable sporadic CJD 
is diagnosed by (1) the presence of a neuropsychiatric disorder plus 
a positive RT-QuIC assay in CSF or other tissues, or (2) rapidly 
progressive dementia plus at least 2 of following clinical features: 
myoclonus, visual or cerebellar signs, pyramidal or extrapyramidal 
signs, or akinetic mutism, together with at least 1 supportive test 
result, including periodic sharp-wave complexes on EEG, a posi-
tive CSF 14-3-3 assay in patients with disease duration of less than 
2 years, or characteristic MRI abnormalities involving the caudette 
nucleus, putamen, or at least 2 cortical regions (temporal, parietal, 
or occipital) on diffusion-weighted imaging or fluid-attenuated 
inversion recovery sequences.

Our patient met criteria for probable sporadic CJD based on 
his rapidly progressive dementia, positive CSF RT-QuIC result, 
and positive CSF 14-3-3 assay. At the start of his diagnostic 
journey, however, he presented as a patient with altered mental 
status and a focal neurologic deficit, a common presentation in 

the hospital setting. The evolution of his presentation illustrates 
how Systems 1 and System 2 reasoning can be used to prioritize 
high-mortality and high-morbidity conditions before proceeding 
through the differential diagnosis in a stepwise manner based on 
clinical likelihood.  

 System 1 thinking describes fast, intuitive, and reflexive deci-
sion-making.11 In medicine, it often manifests as pattern recogni-
tion in the acute setting to quickly identify conditions requiring 
urgent or emergent intervention and thereby prevent substantial 
morbidity or death. In our patient, System 1 thinking guided our 
initial evaluation for stroke and other acute intracranial abnormal-
ities using noncontrast computed tomography (CT) of the head, 
MRI of the brain with and without contrast, and CT angiography 
of the head and neck. It also informed the initial laboratory and 
bedside evaluation of rapidly reversible or time-sensitive causes 
of altered mental status, including electrolyte abnormalities, sub-
stance intoxication or withdrawal, Wernicke encephalopathy, and 
hypoglycemia. Comprehensive metabolic panel, complete blood 
cell count with differential, ethanol level, urine drug screening and 
point-of-care glucose testing were obtained as part of this evalu-
ation. Following exclusion of vitamin B12 deficiency, hyperam-
monemia, tick-borne disease, and sexually transmitted infections 
through normal B12 and MMA levels, normal ammonia level and 
arterial blood gas results, negative Lyme and tick-borne disease 
testing, and negative syphilis and HIV serologic results, the differ-
ential diagnosis expanded to include less common conditions. This 
shift marked a transition from System 1 thinking to the slower, 
more deliberate, and methodical process of System 2 thinking.

System 2 reasoning built upon the initial impressions generated 
by System 1 thinking as patient’s symptoms evolved. Although 
features of catatonia were observed early in the hospitalization, the 
progression from aphasia to an increasingly comatose state over 
a matter of days made a primary psychiatric etiology less likely. 
Similarly, despite his rural residence and propensity for the out-
doors, CSF studies demonstrating an isolated protein elevation 
diminished concern for fungal or parasitic meningitis. Instead, 
these CSF findings, together with the formal EEG and repeat 
MRI interpretations, shifted the leading diagnostic considerations 
toward encephalopathy and focal seizure activity.

In hindsight, the triphasic waves identified on EEG prompt 
the question of why this characteristic finding of CJD1,3,10 did not 
immediately raise suspicion for the diagnosis. One possible expla-
nation is anchoring bias. Because the EEG was obtained primar-
ily to evaluate altered mental status rather than a suspected prion 
disease, the interpretation may have been influenced by the more 
common causes of altered mental status encountered in the hospi-
tal setting. Similarly, the MRI report did not emphasize the hyper-
intense corticol signal abnormalities along the gyri, a characteristic 
feature of CJD known as the cortical ribbon sign.3 This observa-
tion may likewise reflect anchoring bias, whereby interpretation 
remained focused on more common diagnostic considerations.
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 This case highlights the role of dual-process reasoning and 
potential cognitive biases that can occur in a complex diagnostic 
scenario. It also illustrates the significance of clinical context in 
diagnostic interpretation. Diagnostic studies are only as informa-
tive as the context in which they are interpreted. Ultimately, neu-
rologic consultation and reconsideration of the patient’s evolving 
symptoms were instrumental in establishing the diagnosis of prob-
able sporadic CJD. Although earlier recognition would not have 
altered management or outcome, more detailed communication 
of the clinical concern to radiology (eg, altered mental status with 
concern of meningitis as well as irregular EEG containing tripha-
sic spikes) may have facilitated earlier recognition of imaging and 
EEG findings suggestive of CJD. 

 Of note, our patient underwent cadaveric bone grafting during 
ankle reconstruction 20 years before his CJD diagnosis. Cadaveric 
dura mater grafts have been implicated in cases of iatrogenic 
CJD.1,12 However, given the nature of the patient’s prior procedure 
and the rarity of iatrogenic CJD, a sporadic etiology is consider-
ably more likely, although the absence of definitive confirmatory 
testing precludes complete exclusion of an iatrogenic origin.  

 Another noteworthy aspect of this case was the  diagnosis of 
acute otitis media 3 months before hospitalization. Whether this 
represented an unrelated condition or an early manifestation of 
the patient's evolving neurologic disease remains uncertain. Given 
the nonspecific nature of early CJD symptoms and the retrospec-
tive nature of this observation, any association should be inter-
preted cautiously.

CONCLUSIONS
Prion diseases, particularly Creutzfeldt-Jakob disease (CJD), are 
fatal neurodegenerative disorders that pose complex diagnostic 
challenges. This case of a 60-year-old man highlights the impor-
tance of maintaining a broad differential diagnosis and pursuing 
comprehensive evaluation in patients with rapidly progressive neu-
rologic decline. The rapid progression and uniformly fatal nature 
of CJD underscore the need for heightened clinical awareness, 
timely recognition, and appropriate supportive care in managing 
this rare condition. 

This case also highlights the potential influence of cognitive 
bias on diagnostic decision-making and emphasizes the value of 
careful clinical contextualization when interpreting diagnostic 
studies. Although the patient's prior history of cadaveric bone 
grafting raises a theoretical question regarding disease transmis-
sion, the available evidence supports a diagnosis of probable spo-
radic CJD. Further investigation into rare transmissible causes of 
prion disease remains warranted as understanding of these disor-
ders continues to evolve.
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CASE REPORT

of malignancy is 21%, primarily due to 
colorectal cancer or cholangiocarcinoma.3 
The prevalence of de novo HCC after liver 
transplantation in patients with PSC is 
rare but has been observed in patients with 
viral hepatitis, metabolic liver disease with 
advanced fibrosis/cirrhosis, older donor 
age, male sex, and exposure to environ-
mental carcinogens.4,5 However, de novo 
HCC after liver transplantation in patients 
with PSC is rare, with only a few reported 
cases occurring in patients with recurrent 
liver disease (including 1 case without 
fibrosis) or secondary causes such as hepa-
titis C infection.6,7

CASE PRESENTATION
We present the case of a 72-year-old man 
with ulcerative colitis who received an 

orthotopic liver transplantation in 1994 for PSC and cirrhosis. 
Following transplantation, he maintained excellent allograft func-
tion on immunosuppression with prednisone, tacrolimus, and 
mycophenolate. His course was complicated by mucinous ade-
nocarcinoma of the colon, treated with curative total colectomy 
and ileal pouch creation in 1998; elevated alkaline phosphatase 
in 2014, for which magnetic resonance cholangiopancreatography 
(MRCP) findings were unrevealing; and Crohn’s disease of the 
ileal pouch, controlled with vedolizumab since 2021. Computed 
tomography (CT) of the abdomen in 2021 incidentally revealed 
hepatic fissural prominence and undulation of the liver surface 
without a focal lesion. He continued routine follow-up in hepatol-
ogy and inflammatory bowel disease clinics.

In May 2024, nearly 29 years posttransplant, he was hospi-
talized for viral pneumonia. Laboratory testing showed mild ane-
mia (hemoglobin 12.5 g/dL), thrombocytopenia (platelet count, 

ABSTRACT
Introduction: While recurrent primary sclerosing cholangitis and de novo malignancies such as 
skin cancer are common after liver transplantation, de novo hepatocellular carcinoma (HCC) after 
liver transplantation for primary sclerosing cholangitis is exceedingly rare. 

Case Presentation: A 72-year-old man with ulcerative colitis underwent liver transplantation for 
primary sclerosing cholangitis. Thirty years later, abdominal imaging incidentally revealed cir-
rhotic liver morphology with a new, bulky, and locally invasive hepatic mass. Biopsy confirmed 
stage IIIA hepatocellular carcinoma, which was treated successfully with Y-90 radioembolization 
segmentectomy. 

Discussion: Immunosuppression-related malignancies are prevalent in long-term liver transplant 
survivors, and HCC recurrence can occur in patients transplanted for HCC. However, de novo 
HCC is rare in liver transplant recipients with primary sclerosing cholangitis and has primarily 
been reported in patients with viral hepatitis.

Conclusions: Vigilant screening for allograft fibrosis, cirrhosis, and malignancy using emerging 
modalities in long-time liver transplant survivors warrants consideration.

  

Anneleise Frie, MD; Adnan Said, MD, MS

De Novo Hepatocellular Carcinoma in Primary 
Sclerosing Cholangitis Post-Liver Transplant: The 
Case for Surveillance

INTRODUCTION
Malignancy beyond 1 year post-liver transplant occurs at rates 
approximately twice those in the general population, driven by 
prolonged immunosuppression, recurrent or de novo liver dis-
eases, and lifestyle factors such as tobacco or alcohol use.1 Up to 
20% of patients transplanted for hepatocellular carcinoma (HCC) 
develop recurrence,2 while among patients transplanted for pri-
mary sclerosing cholangitis (PSC), the 10-year cumulative risk 
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Figure 3. Liver Biopsy Specimen Showing Moderately Differentiated 
Hepatocellular Carcinoma

A) CT indicates a new portal venous thrombus. Low attenuation of the liver seen peripheral to the thrombus is concerning for underlying mass.
B) MRI indicates a 7.3 x 5.5-cm infiltrative mass in the right hepatic lobe with multiple satellite lesions.

Figure 2. H&E Stain of Liver Mass Showing Moderately Differentiated 
Hepatocellular Carcinoma With Predominant Pseudoacinar Pattern

Abbreviation: H&E, hematoxylin and eosin.

Figure 1. Computed Tomography and Magnetic Resonance Imaging of the Abdomen

131 × 10³/µL), elevated alkaline phosphatase (166 U/L), and stable 
liver function test results. Viral polymerase chain reaction testing 
was negative, and no significant alcohol use was identified. CT of 
the abdomen revealed cirrhotic liver morphology and a lesion con-
cerning for a hepatic mass. Magnetic resonance imaging (MRI) 
confirmed a 7.3 x  5.5-cm infiltrative mass in the right hepatic lobe 
with associated portal vein thrombus (Figure 1). Biopsy pathol-
ogy (Figure 2) confirmed moderately differentiated HCC with 
a pseudoacinar pattern, and immunohistochemical staining cor-
roborated HCC rather than metastatic colorectal cancer or chol-
angiocarcinoma. 

Because safe resection was not feasible, a multidisciplinary 
tumor board recommended yttrium-90 (Y-90) transarterial radio-
embolization segmentectomy (Figure 3), which he tolerated well. 
Follow-up MRI demonstrated stable posttreatment changes 11 
months after diagnosis. Adjunctive chemotherapy remains under 
consideration. 

DISCUSSION
This case presents a rare instance of de novo HCC nearly 30 years 
after liver transplantation for PSC. Although de novo HCC after 
liver transplantation for PSC is rare, our patient highlights its 
potential emergence in the setting of subclinical recurrent PSC. 
Cholangiocarcinoma and metastatic colorectal cancer were more 
likely diagnostic considerations given his history of PSC and 
colorectal cancer. Accurate diagnosis required high-quality MRI 
and image-guided biopsy with pathologic evaluation.. 

Survival beyond 20 years after liver transplantation is increas-
ingly common. Patients undergoing liver transplant for PSC have 
reported life expectancies of 9 to 20 years,3 with >69% surviv-
ing beyond 10 years.8 As patients with PSC have longer survival 
than non-PSC liver transplant recipients,9 This extended survival 
underscores the need for proactive screening for posttransplant 
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liver disease, risk factor mitigation, and enhanced malignancy sur-
veillance in this subpopulation. 

Recurrent and de novo liver disease after liver transplantation 
are common and warrant close evaluation. Clinically significant 
PSC recurrence after liver transplantation ranges from 18% to 
37%, with risk factors including concurrent inflammatory bowel 
disease, acute cellular rejection, male recipients, intact colon prior 
to liver transplant, cholangiocarcinoma prior to liver transplant, 
or cytomegalovirus,8 several of which were present in our patient. 
MRI/MRCP findings in 2014 showed no evidence of recurrent 
PSC. Because subtle signs of liver disease were present on imag-
ing in 2021, subclinical recurrence of PSC after 2014 is likely. 
Similarly, de novo metabolic dysfunction-associated liver disease 
has been shown to affect >70% of patients 5 years after liver trans-
plantation, with risk factors including metabolic syndrome, cal-
cineurin inhibitor or corticosteroid use, alcohol use, and genetic 
factors.10 Given the high prevalence of recurrent and de novo liver 
diseases after liver transplantation, screening for and diagnosing 
progression to advanced fibrosis or cirrhosis is crucial. 

Currently, no routine screening exists for hepatic malignancy 
after liver transplantation unless cirrhosis is identified. The most 
recent International Liver Transplantation Society/Spanish Society 
of Liver Transplantation consensus conference and the American 
Association for the Study of Liver Diseases  guidelines recommend 
individualized malignancy screening based on viral infection sta-
tus, burden of immunosuppression, and estimated cancer risk (eg, 
abdominal imaging every 6 to 12 months for HCC screening in 
patients who develop allograft cirrhosis).11,12 Increasing uptake 
of newer screening modalities such as elastography13 may allow 
earlier identification of posttransplant liver disease and guide tar-
geted HCC screening in higher-risk patients. Screening proto-
cols using biannual imaging (abdominal CT, MRI, or bone scan 
with nuclear tracing) for  transplant recipients have demonstrated 
improved survival.14,15 Thus, among long-term transplant recipi-
ents, elastography or even routine CT or MRI every 3 to 5 years 
after transplantation may improve detection of liver disease, fibro-
sis, and malignancy; however, formal cost-effectiveness and benefit 
analysis are needed. 

The occurrence of HCC 30 years after liver transplantation for 
PSC highlights the potential for asymptomatic allograft liver dis-
ease, particularly allograft fibrosis or cirrhosis. Given the increas-
ing longevity of liver transplant recipients, there is a growing need 
to maintain a high index of suspicion for recurrent or de novo liver 
disease and malignancy. Although current guidelines recommend 
individualized approaches to malignancy screening after transplan-
tation, emerging literature suggests a potential benefit from more 
proactive screening strategies, including elastography. 

CONCLUSIONS
Our patient’s asymptomatic recurrent PSC and de novo HCC 
detected decades after liver transplantation underscore the need 

for proactive screening for late-onset disease, allograft fibrosis, and 
malignancy in long-term transplant survivors. Because his HCC 
was identified incidentally at a relatively early stage, allowing treat-
ment with Y-90 radioembolization, this case suggests that routine 
screening for recurrent liver disease, fibrosis, and malignancy in 
long term liver transplant survivors may be beneficial.
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CASE REPORT

affects approximately 1 in 10 000 to 20 000 
live births.1 Primary lung cancer among 
patients with PCD is rare. 

CASE PRESENTATION
A 43-year-old White man presented with 
cough, chest pain, headache, and hoarse-
ness that had persisted for several months. 
He was a never-smoker but chewed tobacco 
for 10 years before quitting 2 years prior to 
presentation. He had a history of recurrent 
bronchiectasis since childhood. Testing for 
cystic fibrosis and alpha-1-antitrypsin defi-
ciency was negative. Electron microscopy 
of cilia showed partial absence of the inner 
dynein arms, leading to a diagnosis of 
PCD. Pulmonary function testing revealed 
severe chronic obstructive pulmonary dis-
ease (COPD). 
A chest x-ray identified a focal opacity in 
the left upper lobe. Subsequent computed 

tomography (CT) of the chest revealed severe bilateral bronchi-
ectasis and a 4-cm mass in the left upper lobe. Positron emission 
tomography/computed tomography (PET/CT) scan showed left 
hilar lymphadenopathy, sternal metastasis, and the 4-cm mass in 
the left upper lobe (Figures 1A and 2). A CT-guided biopsy of the 
lung mass confirmed lung adenocarcinoma. Staging workup with 
magnetic resonance imaging (MRI) of the brain revealed a 7-mm 
lesion in the left parietal lobe, leading to a diagnosis of stage IV 
(T2N1M1b) lung adenocarcinoma (Figure 3). Mutation testing 
was negative for epidermal growth factor receptor (EGFR), ana-
plastic lymphoma kinase (ALK), ROS proto-oncogene 1 (ROS1), 
and other mutations. Programmed death ligand 1 (PD-L1) testing 
revealed a tumor proportion score of 95%.

Given the treatment options for oligometastatic non-small cell 

ABSTRACT
Introduction: Primary ciliary dyskinesia (PCD) is a rare genetic disorder characterized by 
impaired mucociliary clearance. To our knowledge, no cases of lung adenocarcinoma in patients 
with PCD have been previously reported. 

Case Presentation: A 43-year-old White man with PCD presented with persistent cough and 
dysphonia. Chest imaging revealed a 4-cm mass in the left upper lobe, and positron emission 
tomography/computed tomography (PET/CT) demonstrated increased uptake in the mass, hilar 
lymph nodes, and sternum, suggesting metastatic disease. Biopsy of the lung mass confirmed 
adenocarcinoma, and magnetic resonance imaging of the brain identified a metastatic lesion. He 
was treated initially with pembrolizumab and stereotactic radiation therapy for a brain metastasis 
and had a mixed response. Consequently, chemotherapy with carboplatin and pemetrexed was 
added, resulting in complete response, with no fluorodeoxyglucose-avid lesions on follow-up PET 
imaging. 

Discussion: With only 8 reported cases of lung cancer in patients with PCD, this is, to our knowl-
edge, the first report of lung adenocarcinoma in a patient with PCD successfully treated with 
chemoimmunotherapy. 

Conclusions: Although rare, clinicians should consider lung cancer in patients with PCD who 
present with persistent symptoms refractory to standard treatment. 

Vishnu Kommineni, MBBS, MD, MBA; Rathnamitreyee Vegunta, MBBS, MD; Venkata Rokkam, MD; Gurusaravanan Kutti 
Sridharan, MD

Lung Adenocarcinoma in Primary Ciliary Dyskinesia: 
A Case Report of Metastatic Disease and Successful 
Multimodal Treatment

INTRODUCTION
Primary ciliary dyskinesia (PCD) is a rare inherited condition 
characterized by impaired mucociliary clearance due to genetic 
mutations affecting motile cilia. It primarily follows an autosomal 
recessive inheritance pattern, although other patterns, including 
autosomal dominant and X-linked inheritance, also occur. PCD 
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lung cancer, including chemoradiation 
therapy, chemoimmunotherapy, or immu-
notherapy alone, the decision was made 
to treat the patient with immunotherapy 
alone because of his severe COPD, bron-
chiectasis, PCD, and high PD-L1 expres-
sion. He was started on intravenous (IV) 
pembrolizumab 200 mg every 3 weeks. 
After the first cycle of pembrolizumab, 
his hoarseness improved. He received ste-
reotactic radiation therapy for the brain 
metastasis. During immunotherapy, he 
developed hypothyroidism and was started 
on thyroid hormone replacement therapy.

After 8 cycles of pembrolizumab, a 
repeat chest CT scan showed a mixed 
response to therapy, with near resolution 
of the left lung lesions but new nodules in 
the right middle lobe (Figure 4). An MRI 
of the brain showed no evidence of recur-
rent disease. As the patient had no clini-
cal symptoms, laboratory abnormalities, or 
imaging findings suggestive of infection or 
inflammation (eg, ground glass opacities, 
organizing pneumonia), the decision was 
made to forego biopsy of the new right 
middle lobe lesions and add chemotherapy 
to ongoing immunotherapy. He received 
carboplatin, pemetrexed, and pembroli-
zumab every 3 weeks for 4 cycles and tol-
erated the therapy well, with no infectious 
complications. A follow-up chest CT after 
these 4 cycles showed an excellent response to therapy, with no 
new metastasis. 

He subsequently received maintenance treatment with pem-
brolizumab and pemetrexed for 4 cycles. However, he developed 
severe psoriasis secondary to immunotherapy, and further treat-
ment was withheld. A follow-up PET/CT scan demonstrated a 
complete response to therapy, with no fluorodeoxyglucose-avid 
lesions (Figure 1B). Sixty-six months after initial presentation, he 
remained under surveillance with no evidence of recurrence. 

DISCUSSION
PCD is part of a growing group of genetic disorders known as 
ciliopathies. Mutations in genes encoding the axonemal structure 
and the cytoplasmic and regulatory proteins involved in the struc-
ture and function of motile cilia lead to PCD. Due to the large 
number of proteins involved in ciliary function and assembly, 
PCD exhibits substantial genetic heterogeneity. Patients typically 
present early in life and with a wide range of clinical manifestations 
caused by impaired mucociliary clearance. These manifestations 

A B

Figure 1. Positron Emission Tomography Scan Coronal View

A. Initial PET scan with increased uptake in the left upper chest and sternum.
B. Follow-up PET scan after completion of chemoimmunotherapy. Notice resolution of left upper chest le-
sions seen in Figure 1A.

include neonatal respiratory distress, persistent sinonasal disease, 
middle ear disease, hearing loss, chronic daily cough, bronchiec-
tasis, and laterality defects. The severity of these symptoms varies 
according to the specific genotype involved.1 

Diagnosing PCD is challenging because no single test can 
definitively confirm or exclude the disease. Historically, transmis-
sion electron microscopy (TEM) to assess axonemal ultrastruc-
ture has been considered the gold standard; however, limitations 
of electron microscopy have become apparent with advances in 
genetic tools.1 Various subtypes of PCD have been identified based 
on the ultrastructural and functional ciliary defects. Diagnostic 
tools include nasal nitric oxide measurement, high-speed video 
microscopy, TEM, and genetic studies.1,2 One notable subtype of 
PCD with situs inversus, chronic sinusitis, and bronchiectasis is 
Kartagener syndrome. 

The relationship between PCD and lung cancer is not fully 
understood. Only 8 cases of lung cancer have been reported in 
patients with ciliary dyskinesia or Kartagener syndrome. Most of 
these patients were male (7 of 8) and older than 50 years (6 of 
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8). No predilection for tumor laterality 
has been observed.3,4 Squamous cell car-
cinoma was the most frequently reported 
histologic subtype (4 of 8 cases). Because 
most patients with PCD who developed 
lung cancer had a smoking history (5 of 
6 cases), chronic inflammation related to 
smoking and emphysema has been pro-
posed as a risk factor for squamous cell 
carcinoma.5 PCD is associated with recur-
rent respiratory tract infections and bron-
chiectasis, both of which contribute to 
chronic pulmonary inflammation. Chung 
et al reported an increased risk of lung can-
cer in patients with bronchiectasis.6 In a 
unique case, mucoepidermoid carcinoma 
was reported in a 39-year-old female never-
smoker with Kartagener syndrome, with 
some evidence suggesting a possible role for congenital lung mal-
formation.4 Further research is needed to understand the patho-
physiology underlying PCD-associated lung cancer across histo-
logic subtypes and its association with never-smokers. 

Treatment options for oligometastatic non-small cell lung 
cancer include chemotherapy with immunotherapy, immuno-
therapy alone, or chemoradiation therapy. The KEYNOTE-024 
trial demonstrated improved progression-free survival and overall 
survival among patients with PD-L1 expression greater than 50% 
who received pembrolizumab compared with platinum-doublet 
chemotherapy.7 According to National Comprehensive Cancer 
Network guidelines, the addition of pembrolizumab to platinum-
doublet chemotherapy is the preferred first-line treatment for non-
small cell lung cancer with PD-L1 expression >1%, no contrain-

Figure 2. Initial PET/CT in Transverse Plane Showing Increased Uptake in 
the 4-cm Left Upper Lobe Mass With Left Hilar Lymph Nodes and Sternal 
Metastasis

Abbreviation: PET/CT, positron emission tomography/computed tomography. 

Figure 3. Magnetic Resonance Imaging of the Brain Showing a 7-mm 
Metastatic Lesion in the Left Parietal Lobe 

Figure 4. Computed Tomography of the Thorax

A. CT image after 8 cycles of pembrolizumab with new lung nodules in the right middle lobe. 
B. CT image of the same section of thorax at the time of diagnosis.

A B

dications to PD-1 or PD-L1 inhibitors, and no EGFR exon 19 
deletion, EGFR L858R mutation, or ALK, RET, or ROS1 rear-
rangement.8 However, treatment should be individualized based 
on each patient’s comorbidities. To our knowledge, this is the first 
reported case of metastatic lung adenocarcinoma in a patient with 
PCD successfully treated with a combination of chemotherapy 
and immunotherapy.

CONCLUSIONS
The possibility of lung malignancy should be considered in 
patients with PCD who present with persistent respiratory symp-
toms refractory to standard treatment. Combination chemother-
apy and immunotherapy can be administered safely to patients 
with lung adenocarcinoma and PCD.
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CASE REPORT

cholesterolemia in children that should 
be considered if genetic testing for FH 
is negative. Here, we describe a case of 
sitosterolemia in a 4-year-old boy, char-
acterized by xanthomas, severely elevated 
cholesterol, and elevated plant sterol levels 
in the blood. 

CASE PRESENTATION
A 4-year-old boy with no significant past 
medical history was noted to have yel-
low cutaneous nodules on his knees at his 
well-child visit at age 4 years. His physi-
cal exam was otherwise normal, with no 
cardiac murmurs and no evidence of 
corneal arcus. He was referred to derma-
tology, and a punch biopsy of the right 
knee nodule (Figure 1) was performed. 
Histology of the biopsy showed a mixture 
of foamy histiocytes, lymphocytes, and 

other mononuclear cells, along with a few multinucleated giant 
cells. The differential diagnosis included xanthoma and juvenile 
xanthogranuloma. 

A lipid panel showed severely elevated lipid levels, with an 
LDL-C of 406 mg/dL and a total cholesterol of 561 mg/dL. The 
family history was notable for consanguinity; the paternal grand-
father and maternal grandfather are brothers. The paternal grand-
father died at age 26 from a suspected myocardial infarction. The 
mother had a history of high cholesterol that was controlled with 
dietary modifications and is now normal. The father had not had 
his cholesterol measured. 

Given the marked LDL-C elevation, the presence of xanthomas, 
and the family history, the highest clinical concern was for homo-
zygous FH. The patient was started on the HMG-CoA reductase 
inhibitor rosuvastatin and was referred for genetic testing. An 

ABSTRACT
Introduction: Severe hypercholesterolemia in children is commonly caused by familial hyper-
cholesterolemia (FH); however, sitosterolemia, a rare autosomal recessive disorder, should be 
considered when FH genetic testing is negative. 

Case Presentation: A 4-year-old boy presented with xanthomas on his knees. His total choles-
terol was 561 mg/dL. Initially, homozygous FH was suspected, and rosuvastatin was started; how-
ever, genetic testing was negative. Subsequent genetic testing identified a homozygous ABCG8 
variant, consistent with sitosterolemia. Rosuvastatin was discontinued, and ezetimibe and dietary 
plant sterol restriction were initiated, resulting in significant improvement in cholesterol levels 
and resolution of xanthomas. 

Discussion: Sitosterolemia results from impaired ABCG5/8 transporter function, leading to 
plant sterol accumulation, which can cause hypercholesterolemia, xanthomas, and hematologic 
abnormalities. Diagnosis is established by demonstrating elevated plant sterol levels or through 
genetic testing. Treatment involves dietary plant sterol restriction and ezetimibe. 

Conclusions: Sitosterolemia, though rare, should be considered in severe hypercholesterolemia 
when FH genetic testing is negative. This case demonstrates a typical presentation and favorable 
response to treatment with ezetimibe and dietary modification.

Daniel Beacher, MD; Amy Ott, MS, CGC; Rebecca Plier, RD

Sitosterolemia: A Rare Cause of Severe 
Hypercholesterolemia in Children

INTRODUCTION
Severe hypercholesterolemia in children is usually defined as a 
low-density lipoprotein cholesterol (LDL-C) level of ≥ 190 mg/
dL.1 Severe hypercholesterolemia that persists despite a trial of 
lifestyle modifications is often due to a primary, inherited dys-
lipidemia, with familial hypercholesterolemia (FH) being most 
common. Sitosterolemia is another rare cause of severe hyper-
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FH genetic testing panel was performed, 
including sequencing and deletion/duplica-
tion analysis of the 4 FH-associated genes 
(LDLR, APOB, PCSK9, and LDLRAP-1). 
While awaiting results, his rosuvastatin 
dose was increased without a significant 
effect on his LDL-C levels (Figure 2). 
During this time, he remained asymptom-
atic, and an echocardiogram showed no 
evidence of cardiac cholesterol deposition 
or valvular heart disease. 

The FH genetic panel ultimately 
returned negative. Given the persistently 
elevated cholesterol and lack of signifi-
cant response to rosuvastatin, an alter-
native genetic etiology was suspected. A 
broader genetic testing panel for heredi-
tary dyslipidemia identified a homozygous 
pathogenic variant ABCG8 (c.547del; 
p.Gln183Serfs*9 [NM_022437.2]), con-
sistent with autosomal recessive sitosterol-
emia. Given this diagnosis, rosuvastatin 
was discontinued, and he was started on 
ezetimibe 10 mg daily. 

The family underwent extensive dietary 
counseling to reduce plant sterols intake. 
A detailed diet history was obtained, and 
key foods high in plant sterols were identi-
fied. The patient was encouraged to avoid 
these foods, and alternatives were sug-
gested. Foods particularly high in plant 
sterols and to be avoided in sitosterolemia 
include vegetable oils (eg, olive, corn, 
canola), nuts and seeds (eg, almonds, wal-
nuts, cashews, sesame, sunflower), juice or 
soy milk fortified with plant sterols, kid-
ney beans, lentils, and margarine. Plant sterols may also be pres-
ent in foods or supplements marketed for heart health and also 
should be avoided. Most fruits and vegetables contain relatively 
low amounts of plant sterols; however, those with higher levels 
(eg, avocados) should also be avoided. Acceptable alternatives 
low in plant sterols include lean animal proteins (eg, chicken, 
turkey) and refined grains. Initiation of ezetimibe and dietary 
modification resulted in significant improvement in LDL-C and 
total cholesterol (see Figure 2) and resolution of the cutaneous 
xanthomas. 

Cascade genetic testing of the patient’s parents showed that 
both were heterozygous carriers of the variant. Given the autoso-
mal recessive inheritance of ABCG8, his sister was at risk of being 
affected; however, she tested negative for the variant. 

The patient remains clinically well and asymptomatic from 

Figure 1. Right Knee Nodules
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a cardiovascular standpoint, with no recurrence of xanthomas. 
Complete blood cell counts occasionally have shown mild anemia 
(hemoglobin 10.8-11.6 g/dL), with normal platelet counts. Blood 
was sent for gas chromatography-mass spectrometry (GC-MS) 
after initiation of ezetimibe and diet changes, and plant sterol lev-
els remained elevated (sitosterol, 12.81 mg/dL [normal ≤ 1.5 mg/
dL]; campesterol, 7.77 mg/dL [normal ≤ 0.8 mg/dL]; stigmasterol, 
0.6 mg/dL [normal ≤ 0.05 mg/dL]). 

DISCUSSION
Sitosterolemia is an extremely rare cause of severe hypercholes-
terolemia. The exact prevalence is unknown; however, fewer than 
200 individuals have been reported in the literature, and the con-
dition is likely underdiagnosed.2 

The primary abnormality in sitosterolemia is the accumulation 
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of plant sterols. Plant sterols (most commonly sitosterol, campes-
terol, and stigmasterol) are structurally similar to animal choles-
terol. However, unlike cholesterol, plant sterols are not used in 
human metabolism; therefore, plasma plant sterol levels are typi-
cally very low (<1 mg/dL).2,3

Sitosterolemia was first described by Bhattacharyya and Connor 
in 1974.4 Subsequent studies have elucidated its molecular basis.5-8 
It is an autosomal recessive disorder caused by homozygous or 
compound heterozygous loss-of-function variants in ABCG5 or 
ABCG8, which  encode 2 proteins of the ATP-binding cassette 
family, which ultimately form a heterodimeric transport molecule 
primarily in the intestine and liver.9 

Dietary cholesterol and plant sterols are transported from the 
intestinal lumen into enterocytes by the Nieman-Pick C1-like 
1 (NPC1L1) protein. Most plant sterols are then excreted back 
into the intestinal lumen or biliary tract in the liver via the 
ABCG5/8 transporter. This transporter also excretes excess cho-
lesterol. Although dietary intake of cholesterol and  plant sterols 
is similar in Western diets, approximately 50% of cholesterol is 
absorbed into the bloodstream, compared with < 5% of plant 
sterols.2,3,9

Accumulated plant sterols are transported in lipoproteins 
and may contribute to xanthoma formation, potentially at lower 
serum cholesterol levels than in FH.10 Xanthomas can appear early 
in life and sitosterolemia with cutaneous findings has even been 
reported in breastfed infants.11 Minor trauma may precipitate xan-
thoma development, particularly on extensor surfaces (eg, elbows 
and knees).

There is a heterogeneity in presenting serum cholesterol levels; 
however, most patients  have at least mild elevation, and many 
have severe LDL-C elevation. Children with sitosterolemia may 
have higher serum cholesterol levels than adults, possibly due to 
age-related differences in LDL receptor expression or intrinsic cho-
lesterol synthesis, although the mechanism remains unclear.11,12 

Patients are at risk for premature coronary artery disease,13 and 
sudden death has been reported in a 5 year old with coronary 
ostial occlusion from aortic lipid deposits.14 Valvular heart disease, 
particularly involving the aortic valve, may also occur.

There also may be significant hematologic effects in some 
patients. Circulating plant sterols appear to be toxic and damaging 
to red blood cells and platelets, and patients can develop hemo-
lytic anemia and/or thrombocytopenia with stomatocytosis and 
macrothrombocytopenia, as well as splenomegaly.15 These find-
ings may rarely be the presenting symptom.16 Routine complete 
blood cell count monitoring is recommended for all patients with 
sitosterolemia.

Patients may present with xanthomas, severe hypercholester-
olemia, and/or hematologic abnormalities. Due to its rarity and 
similarity with more common disorders, sitosterolemia is  often 
misdiagnosed. In addition to FH, cerebrotendinous xanthomato-
sis (CTX) should be considered and can be distinguished by the 

presence of gastrointestinal symptoms, cataracts, neurologic find-
ings, and absence of hematologic findings. 

In pediatric patients, sitosterolemia should be suspected in 
those with severe hypercholesterolemia unresponsive to stan-
dard therapy, those with associated hematologic abnormalities, 
and/or those with severe xanthomas. This case also underscores 
the importance of universal lipid screening in children, as rec-
ommended by the National Heart, Lung, and Blood Institute 
Guidelines for Cardiovascular Health and Risk Reduction in 
Children and Adolescents.17 These guidelines recommend screen-
ing once during ages 9 to 11 years and again during ages 17 to 21 
years, with enhanced screening for high-risk individuals. As many 
children with inherited hypercholesterolemia disorders – including 
sitosterolemia – may present solely with dyslipidemia on labora-
tory testing, universal screening is essential for early diagnosis and 
detection. 

The diagnosis of sitosterolemia can be made clinically based on 
phenotype and elevated plant sterols levels; however, GC-MS test-
ing may not be widely available. Alternatively, the diagnosis  can 
be confirmed with genetic testing. Although traditionally consid-
ered an autosomal recessive disorder, recent research suggests that 
heterozygous carriers may have increased coronary artery disease 
risk compared with the general population.18

Treatment focuses on limiting plant sterols in the diet as well as 
use of the NPC1L1 inhibitor ezetimibe. By blocking the NPC1L1 
transporter, absorption of both dietary cholesterol and plant ste-
rols is reduced. Small studies have demonstrated safety and efficacy 
in sitosterolemia, including in children.19–21 

As noted above, foods high in plant sterols (eg, vegetable oils, 
nuts, seeds) should be avoided. Plant sterols found in health food 
products or supplements geared towards heart health also should 
be avoided. Naturally occurring plant sterols are not routinely 
listed on nutrition labels; however, they might be listed on prod-
ucts when plant sterols are added for a specific health benefit.

CONCLUSIONS
Sitosterolemia is a rare autosomal recessive disorder characterized 
by excess absorption and accumulation of plant sterols, with a phe-
notype that includes hypercholesterolemia, xanthomas, and hema-
tologic abnormalities. Clinicians should consider this diagnosis in 
patients with severe hypercholesterolemia who are unresponsive 
to standard therapies, particularly in the presence of hematologic 
abnormalities or pediatric xanthomas. 

Diagnosis can be established by measuring plant sterol levels in 
the blood and/or confirmed with genetic testing. Children with 
severe hypercholesterolemia should be referred to a pediatric lipid 
specialist. This case highlights the importance of considering alter-
native etiologies in patients who do not respond to standard lipid-
lowering therapy.
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CASE REPORT

its name. However, transmission can also 
occur through rat urine and via contami-
nated food or water, as well as through 
household pets (eg, cats and dogs) that 
may serve as reservoirs for the disease if 
exposed to an infected rodent.2 

Symptoms typically arise 2 to 4 weeks 
following exposure and include fever, 
which may wax and wane for months, 
along with migratory polyarthralgias most 
commonly affecting the knees, ankles, and 
back.2 Approximately 75% of patients 
develop a maculopapular rash on the 
extremities.2,3 Symptoms are thought to be 
due to bacteremia; however, this is difficult 
to confirm because the organism is chal-
lenging to culture. 

The actual incidence is unknown 
because the causative bacteria are fastidi-

ous and difficult to grow, often respond to common antibiotic 
regimens prior to diagnosis, and the disease is not nationally 
reportable; however, a 2013 case report found that during 2000-
2012, only 17 confirmed cases of rat bite fever were identified in 
California.4 The general mortality rate of untreated rat bite fever 
is approximately 13% and can be as high as 53% in S monilformis 
endocarditis; therefore prompt identification and treatment are 
essential.1,4

CASE PRESENTATION
A 39-year-old male presented to the emergency department (ED) 
with severe arthralgias in the bilateral shoulders, elbows, wrists, 
and knees, and back, as well as pain, erythema, and warmth of 
his right third metacarpophalangeal (MCP) joint and left second 
MCP joint. Approximately 1 week prior to admission, he devel-
oped diarrhea and vomiting that persisted for 24 hours and resolved 

ABSTRACT
Introduction: Rat bite fever is a rare zoonotic illness that presents with nonspecific symptoms. 
Rapid identification and treatment are essential to reduce morbidity or mortality. 

Case Presentation: A 39-year-old male presented to the emergency department with severe 
headache and arthralgias. His history was notable for multiple bites and scratches from pet rats. 
He was admitted for further evaluation after meeting systemic inflammatory response syndrome 
(SIRS) criteria for sepsis. A meningitis workup was unrevealing. He was treated for presumed rat 
bite fever with amoxicillin and discharged in improved condition. Several days later, his blood 
culture grew Streptobacillus moniliformis. His symptoms resolved with appropriate antibiotic 
therapy. 

Discussion: Prompt recognition and management are necessary to avoid complications of rat 
bite fever. A thorough history is crucial to identify uncommon exposures when initial workup is 
unrevealing.

Conclusions: This report describes a rare, culture-confirmed case of rat bite fever. Because this 
disease is not nationally reportable, it may be more prevalent than currently recognized and 
should remain in the differential diagnosis for patients with nonspecific symptoms and known 
rodent exposure.

Thomas Kolman, MD; Noor Bhatti, MPH; Shruti Narayan, MA; Akorfa Adobor, BS; Samuel Fischer, MD; Pinky Jha, MD

A Confirmed Case of Rat Bite Fever

INTRODUCTION
Rat bite fever is a rare disease most commonly caused by infec-
tion with Spirillum minus or Streptobacillus moniliformis. Most 
cases are seen in Japan, where the causative agent is more likely to 
be S minus. In contrast, in Western countries, the causative agent 
is more likely to be S monilformis, a nonmotile, pleomorphic, 
gram-negative bacillus that forms a characteristic “cotton ball” 
appearance on growth media.1 Classically, transmission occurs 
via infected mucosal secretions from a rodent, giving the disease 
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Table. Laboratory Values

Lab	 Value	 Reference Range

White blood cell count	 26 500 cells/uL	 4000–11 000 cells/uL
Erythrocyte sedimentation rate	 97 mm/hr	 0–15 mm/hr
C-reactive protein	 327.4 mg/L	 < 10 mg/L
Cerebrospinal fluid protein	 46.9 mg/dL	 15–45 mg/dL
HIV-1/HIV-2 antigen/antibody	 Negative	 Negative
Total anti-hepatitis A (IgG and IgM)	 Negative	 Negative
Total anti-hepatitis B core (IgG and IgM)	 Negative	 Negative
Anti-hepatitis C antibody	 Negative	 Negative

spontaneously. Three days prior to admission, he was removing his 
pet rats from their cage when one of the rats scratched his back. 
He was unsure whether the rat bit him at that time  but reported a 
confirmed bite approximately 4 weeks prior to admission. Within 
hours of being scratched, he developed diffuse arthralgias that pro-
gressively worsened until he presented to the ED. 

In the ED, the patient was tachycardic (heart rate, 124 beats/
min), and mildly hypertensive (systolic blood pressure, 131 mm 
Hg). His white blood cell count (WBC) was markedly elevated 
26.5 x 10³/µL with a neutrophilic predominance. His C-reactive 
protein (CRP) and erythrocyte sedimentation rate (ESR) were ele-
vated to 327.4 and 97, respectively. Based on his tachycardia and 
elevated WBC, he was admitted with sepsis after meeting systemic 
inflammatory response syndromesepsis (SIRS) criteria.

 On admission, he developed a fever of 101.1° F. Physical 
examination was notable for tenderness to palpation in the bilat-
eral neck, shoulders, elbows, wrists, knees, and MCP joints, along 
with erythema, edema, and warmth in the right third MCP joint 
and left second MCP joint, without associated lymphadenopathy. 
Several well-healed, nonerythematous scratches were noted across 
his left posterior flank. He was also found to have strength graded 
2/5 in the left lower extremity and 1/5 in the right lower extrem-
ity. His patellar reflexes were brisk bilaterally, approaching 4+. 
Laboratory results were significant for a leukocytosis and elevated 
ESR and CRP (see Table). He subsequently developed a fever of 
102.6 °F several hours after admission. Head computed tomog-
raphy (CT) without contrast showed no acute findings. Lumbar 
puncture demonstrated elevated cerebrospinal fluid (CSF) pro-
tein. Blood and CSF cultures were collected and remained nega-
tive during hospitalization. Magnetic resonance imaging of the 
lumbar and thoracic spine, obtained due to new-onset weakness 
and hyperreflexia, showed no acute findings. Testing for hepatitis 
A, B, C and HIV was negative.

The patient was started on vancomycin, ceftriaxone, ampicil-
lin, acyclovir, and dexamethasone for empiric meningitis cover-
age. Given concern for zoonotic infection, doxycycline was also 
initiated. Meningitis-directed therapy was discontinued following 
a negative workup, and he was transitioned to oral amoxicillin. He 
showed clinical improvement and was discharged home in stable 
condition on amoxicillin 5 days after admission with a presump-
tive diagnosis of rat bite fever. 

However, he re-presented to the ED 5 days after discharge after 
notification from the hospital that his blood cultures had grown 
a gram-negative bacterium. He reported no new symptoms aside 
from persistent back pain, and his physical examination and vital 
signs were unchanged. He was discharged the following day fol-
lowing repeat blood cultures and no change in antibiotic therapy 
after infectious disease consultation. Subsequently, his initial cul-
tures confirmed S moniliformis, establishing the diagnosis of rat 
bite fever. Repeat blood cultures remained negative following 
treatment.

DISCUSSION
Rat bite fever is a rare, systemic, zoonotic illness characterized by 
recurring fevers and a rash that often affects the palms and soles. 
Transmission most commonly occurs via a rat bite; however, infec-
tion can also result from ingestion of contaminated food or water.5 
Each year, more than 2 million animal bites occur in the United 
States, yet rat bites account for approximately 1% of these cases. 
Children younger than 5 years are most affected, and individuals 
who work in pet stores or conduct research with rats are also at 
increased risk. Following a rat bite, the estimated risk of infection 
is approximately 10%.2

Although limited data exist regarding the incidence in the 
United States, a retrospective study analyzing rat-bite injuries 
between 2001 and 2015 found an ED visit rate of 0.33 per 1 mil-
lion individuals and a hospitalization rate of 0.20 per 1 million 
individuals.6 Another retrospective study examining S monilifor-
mis cultures from 1970 to 1998 found that approximately 83% of 
suspected rate bite fever cases involved either a rat bite or rodent 
exposure.7 Because rat bite fever is not a nationally reportable con-
dition, comprehensive epidemiological data remain scarce, under-
scoring the need for improved surveillance, standardized reporting, 
and increased public health awareness.

The Centers for Disease Control and Prevention (CDC) pro-
vides information on rat bite fever on its website but notes the 
disease is not reportable in any state and is not nationally notifi-
able.8 The CDC does not specify the reasons; however, it acknowl-
edges that rat bite fever is rare in the United States, which may 
contribute to its nonreportable illness. According to the CDC, the 
Council of State and Territorial Epidemiologists determines the list 
of nationally reportable diseases, in collaboration with the CDC, 
including diseases for which data allow states and local agencies to 
tailor programs for disease control and prevention.9 Surveillance 
is increased when prevention is feasible (eg, measles) or when a 
disease is severe and novel (eg, acquired immunodeficiency syn-
drome, SARS-CoV-2.9 Because rat bite fever lacks a vaccine and 
treatment is typically highly effective, it is not prioritized for man-
datory reporting.

Rat bite fever is primarily caused by infection with S monili-
formis but may also be caused by other organisms. Notably, S 
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minus and S notomytis are causative agents of similar yet distinct 
syndromes that share the same name but are far less common in 
North America.1,7 S moniliformis is a pleomorphic, branching, 
gram-negative bacillus that is commonly found in the flora of the 
nasal and oropharyngeal cavities in rodents, most notably rats.1,7 
This pathogen has multiple routes of transmission to humans, 
including direct exposure to rodent saliva (bites, scratches), han-
dling infected or colonized rats (including close contact such as 
kissing pet rodents), or ingestion of food or water contaminated 
with infected rat feces (a condition known as “Haverhill fever”).1 
Given the low incidence and mortality rates of rat bite fever, there 
is limited research on the pathogenesis of S moniliformis, although 
immune complex deposition has been hypothesized to play a role.1 
This pathogen is known to be difficult to culture but may produce 
characteristic “puffball” or “cotton ball” colonies when grown in 
thioglycolate broth.4 More advanced techniques may be required 
for definitive identification if traditional culture methods are 
unsuccessful, including gas chromatography, mass spectrometry, 
and genetic sequencing.1,7

Symptoms of rat bite fever typically develop 2 to 4 weeks after 
exposure. At disease onset, patients commonly experience fever, 
rigors, headache, nausea, vomiting, and severe myalgias.1 The fever 
may recur intermittently and persist for months.2 As the illness pro-
gresses, more than 50% of patients develop migratory polyarthral-
gias affecting both large and small joints of the extremities, par-
ticularly the knees and ankles.1 Migratory polyarthralgia is often the 
most persistent feature, lasting for months or even years.

In infections caused by Streptobacillus, the site of the bite 
may appear healed with minimal or no signs of inflammation. 
Approximately 75% of patients develop a petechial or maculopapu-
lar rash, and some may present with tender, hemorrhagic vesicles 
on the extremities.2 In contrast, infections due to S minus (spirillo-
sis) often involve a more visibly indurated and potentially ulcerated 
bite site. Lymphadenopathy is more common in spirillosis than in 
Streptobacillus infections, and approximately half of patients with 
spirillosis develop a violaceous, red-brown macular rash.2

Diagnosis is largely clinical, based on a history of rodent expo-
sure and characteristic findings. Laboratory evaluation may reveal 
leukocytosis and elevated inflammatory markers. Blood cultures 
may confirm S moniliformis infection; however, the organism is 
fastidious and may require specialized media.2

Patients are advised to avoid contact with rodents and practice 
proper hygiene, including handwashing after contact and prompt 
cleaning of bites or scratches. Empiric antibiotic therapy is essen-
tial, as delays in treatment increase the risk of complications. 
For adults, the recommended first-line treatment is intravenous 
(IV) penicillin G (400 000-600 000 units/day) or IV ceftriaxone 
1 g daily for 7 to 10 days.1 Once the patient improves clinically, 
a transition can be made to oral penicillin V 500 mg 4 times 
daily, ampicillin 500 mg 4 times daily, or amoxicillin 500 mg 3 
times daily to complete a 14-day course.2 For penicillin-allergic 

patients, doxycycline 100 mg orally or intravenously twice daily is 
an acceptable alternative.2 With timely and appropriate treatment, 
the prognosis for rat bite fever is excellent, highlighting the impor-
tance of early recognition and intervention.

CONCLUSIONS
This case represents a rare instance of rat bite fever. Although 
uncommon and difficult to culture, this condition is likely 
underreported and may present with delayed symptom onset of 
up to 4 weeks. Exposure history may not be readily elicited, and 
lesions are often well healed at presentation. Because the caus-
ative organisms are typically susceptible to common antibiotics 
(eg, penicillin, amoxicillin, doxycycline, ceftriaxone), empiric 
therapy may lead to rapid clinical improvement before a defini-
tive diagnosis is established. This case highlights the importance 
of a thorough history, particularly regarding animal exposures, 
including pet ownership. It also underscores the value of careful 
physical examination, even of seemingly benign findings such 
as healed scratch wounds. The patient’s swift recovery empha-
sizes the importance of early recognition and prompt treatment 
to reduce morbidity or mortality associated with this rare but 
potentially serious disease.
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CASE REPORT

CASE PRESENTATION
A 46-year-old woman with a history of 
hyperlipidemia presented with palpitations 
and presyncope. While en route to the 
hospital, she was found to have sustained 
monomorphic ventricular tachycardia last-
ing 45 seconds at a rate of 211 beats per 
minute (bpm) (Figure 2). On arrival at the 
emergency department, she was in normal 
sinus rhythm at a rate of 90 bpm. Her 
other vital signs and physical examination 
findings were unremarkable. Initial high-
sensitivity troponin T was < 4 ng/L. Chest 
radiography revealed no acute findings. 
She was started on metoprolol tartrate and 
amiodarone. 

During her hospitalization, transtho-
racic echocardiography demonstrated nor-
mal biventricular size and function. Given 
the patient’s low-to-intermediate pretest 
probability of obstructive coronary artery 

disease, a gated coronary computed tomography angiography 
(CCTA) was performed. The study was negative for coronary 
artery disease but revealed a mid LAD coursing through the right 
ventricular cavity before re-emerging distally into the anterior 
interventricular groove (Figure 1). Although the inferior axis and 
left bundle branch block morphology of the ventricular tachycardia 
suggested a right ventricular outflow tract (RVOT) origin, we pur-
sued a cardiac magnetic resonance imaging (CMR) with regadeno-
son stress to rule out ischemia from potential compression related 
to the intraventricular course. CMR was negative for vasodilator-
induced ischemia and showed no structural abnormalities of either 
ventricle or any evidence of myocardial scar. The intraventricular 
course of the LAD was again identified. Therefore, we diagnosed 
the patient  with idiopathic RVOT ventricular tachycardia. 

ABSTRACT
Introduction: An intra-right ventricular course of the left anterior descending (LAD) artery is a rare 
coronary anomaly with uncertain clinical and procedural significance. We describe the use of 
multimodality imaging to characterize this variant in a patient with ventricular tachycardia and to 
guide the safe performance of catheter ablation.

Case Presentation:  A 46-year-old White woman presented with ventricular tachycardia and was 
found on coronary computed tomography angiography to have an intraventricular course of the 
mid LAD through the right ventricular cavity. Multimodality imaging, including coronary computed 
tomography angiography and stress cardiac magnetic resonance imaging, demonstrated no 
evidence of obstructive coronary artery disease, myocardial ischemia, structural heart disease, 
or myocardial scar. She was ultimately diagnosed with idiopathic right ventricular outflow tract 
ventricular tachycardia and underwent successful catheter ablation.

Discussion: An intra-right ventricular course of the LAD is a rare coronary variant. In a large coro-
nary computed tomography angiography study, this anomaly was identified in less than 1% of 
patients. Although its clinical significance is not well understood, this anatomic variant  can have 
important procedural implications for ventricular tachycardia ablation.

Conclusions: Multimodality imaging is vital in assessing the clinical significance of an anomalous 
coronary artery and ensuring the procedural safety of ventricular tachycardia ablation. 

Jennifer Y. Choi, DO; John Birchak, MD; Divyanshu Mohananey, MD, MSc

Intraventricular Left Anterior Descending Artery 
in a Patient with Ventricular Tachycardia – Innocent 
Bystander with Significant Procedural Implications

INTRODUCTION
A typical left anterior descending (LAD) artery courses along the 
anterior surface of the heart within the anterior interventricular 
sulcus. We describe a unique anatomic variant in which the LAD 
enters the right ventricular cavity without significant intramyocar-
dial bridging.
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Given the patient’s symptoms and 
young age, we pursued catheter ablation 
of the ventricular tachycardia. Based on 
preprocedural imaging, there was concern 
that the unusual trajectory of the LAD 
would be in proximity (< 5 mm) to the 
suspected ventricular tachycardia focus 
in the RVOT, placing her at increased 
risk of coronary injury during delivery of 
radiofrequency ablation lesions.1 As sus-
pected, the ventricular tachycardia origin 
was mapped during the procedure to the 
anterior portion of the RVOT using acti-
vation mapping during the arrhythmia 
and pace mapping. The ablation catheter 
was maintained at the location of interest, 
and a coronary angiography confirmed a 
distance  > 5 mm between the LAD and 
ablation site (Figure 3). Radiofrequency 
ablation was then performed successfully, 
resulting in suppression of the arrhythmia, and the patient was 
discharged home.

DISCUSSION
An intra-right ventricular course of the LAD is a rare coronary 
variant. To the best of our knowledge, only 1 study has docu-
mented this finding. In a large study of 31748 coronary CTAs, 

Figure 2. Twelve-lead ECG and ECG Strip of a Patient  With Sustained Monomorphic Ventricular Tachycardia

Figure 1. Three-dimensional Gated CCTA Demonstrating the Anomalous Course of the Left Anterior Descending Artery (LAD)

A. 12-lead ECG demonstrating 14 beats of VT with inferior axis and left bundle branch block morphology. 
B. ECG strip showing sustained VT for 45 seconds at a rate of 211 beats/minute. 
Abbreviations: ECG, electrocardiogram; VT, ventricular tachycardia.

(A) LAD runs in the AIV groove before entering the right ventricular chamber (*) and exits distally in the AIV. Multiplanar reconstruction images show this unique LAD in 
the orthogonal long axis (B, C) and short axis views (D). The crosshairs have been moved more apically in panel E to demonstrate the LAD inside the right ventricle.
Abbreviations: CCTA, coronary computed tomography angiography; AIV, anterior interventricular; LV, left ventricle.

only 17 patients had an intra-right ventricular coronary artery. 

Interestingly, in all 17 patients, the affected vessel was the LAD.2 

The clinical significance of this anomaly has yet to investigated. 

Our case highlights the role of multimodality imaging in both 

diagnosis of RVOT ventricular tachycardia and the procedural 

safety of ventricular tachycardia ablation. 
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Figure 3. Fluoroscopic Coronary Angiogram in the Left Anterior Oblique View 
at 21 Degrees and the Cranial View at 24 Degrees

Left heart catheterization demonstrates the > 5 mm distance between the 
ablation catheter (black arrow) and the left anterior descending artery (white 
arrow).

CONCLUSIONS
This unique case highlights the utility of multimodality imag-
ing in narrowing the differential diagnosis to RVOT ventricu-
lar tachycardia. CCTA was not only effective in ruling out 
obstructive coronary artery disease, but it was also instrumental 
in identifying of the intra-right ventricular course of the LAD. 
Furthermore, stress CMR ruled out cardiomyopathy, myocar-
dial scar, and myocardial ischemia as potential etiologies for 
ventricular tachycardia. Although this anomaly was unrelated to 
the patient’s ventricular tachycardia, it had important procedural 
implications, as described above. Knowledge of the anomalous 
LAD course identified on CCTA prompted coronary angiogra-
phy and helped guide the procedural team in safely performing 
ventricular tachycardia ablation.
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CASE REPORT

fentanyl” products, which often resemble 
prescription medications.2 In July, 2024, 
over 23 kg (50 pounds) of purple fentanyl 
powder was seized from 2 vehicles crossing 
from Mexico to the United States.3 While 
this is only one example, it illustrates the 
increase in production and need for greater 
awareness and understanding. In this case 
report, we focus on the brorphine compo-
nent of purple fentanyl, as it is a relatively 
new substance for many clinicians in emer-
gency medicine. 

Brorphine is a Schedule I substance with 
no identified therapeutic use in the United 
States.4 It is considered a novel potent 
opioid (NPO),5 which are illicit synthetic 
nonfentanyl compounds introduced to the 

drug market with increasing frequency in recent years. The moti-
vation to produce NPOs is unclear, but they may have become 
more popular due to demand for increased potency. Brorphine has 
been found as both a single agent and in combination with heroin 
or fentanyl.6

CASE PRESENTATION
A 33-year-old male was brought to the emergency department 
(ED) at our institution by an unknown party in a private vehicle. 
He had miosis (pinpoint pupils), clammy skin, and was minimally 
responsive to a sternal rub. Opioid toxicity was suspected; there-
fore 2 mg of intranasal naloxone was administered. The patient 
became more responsive and was able to answer some questions 
but repeatedly stated that the purple fentanyl he had taken must 
have been stronger than he thought. He began scratching his 
arms and torso and hitting his head against the wall after nalox-
one administration. He also exhibited slowed cognition. 

Pertinent past medical history included hepatitis C, generalized 

ABSTRACT
Introduction: Overdoses due to novel potent opioids continue to increase across the United 
States. The availability of colored fentanyl products that may appeal to younger patients is con-
cerning.

Case Presentation: We present the case of an adult male with an unknown ingestion subse-
quently identified as purple fentanyl. Brorphine is a common component of purple fentanyl and is 
considered an emerging novel potent opioid.

Discussion: Only limited number of case reports describing brorphine exposure are available, 
and many clinicians remain unfamiliar with this substance. It is a potent opioid with a presumed 
long half-life. Clinical presentation is similar to that of other opioid toxidromes, including respira-
tory depression, miosis, and sedation, and is managed similarly. Patients may require extended 
monitoring after exposure to brorphine.

Conclusions: Awareness of emerging substances of abuse will enable clinicians to diagnose and 
treat affected patients more readily.

Jennifer Esch, PharmD, MBA, BCPS; Matthew Bougie, PharmD; Alexis Vandehey, PharmD, BCPS

Purple Fentanyl: A New Face on an Old Enemy

INTRODUCTION
Overdoses due to novel potent opioids continue to increase. In 
addition, the increased availability of colored fentanyl products 
that may appeal to younger patients is concerning. Purple fen-
tanyl, also referred to as rainbow fentanyl, can be a combination 
of several substances  – including fentanyl, carfentanyl, and bror-
phine  – as an opioid base often mixed with methamphetamine or 
acetaminophen.1 The bright color of the product may appeal to 
children and poses a public health hazard. The Drug Enforcement 
Administration (DEA) has reported an uptick in these “rainbow 
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Table 1. Vitals and Laboratory Values

Blood pressure	 156/86 mmHg
Sodium	 140 mmol/L
Heart rate	 87 beats per minute
Potassium	 4.1 mmol/L
Respiratory rate	 18
Creatine	 0.82 mg/dL
SpO2	 95%

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase;  
SpO2, peripheral oxygen saturation.

Calcium	 9.3 mg/dL
Temperature	 98 °F
White blood cell count	 7.6 K/mcL
AST	 98 units/L
Hemoglobin	 14.4 g/dL
ALT	 79 units/L
Platelets	 268 K/mcL

Table 2. Brorphine Pharmacology
Mechanism	 Agonist at the μ-opioid receptor; causes typical effects	
of action	 found with opioid compounds (eg, euphoria, dizziness, 	
	 loss of consciousness, respiratory depression)6

Structure	

	

	 •  Synthetic opioid with a benzimidazole group that pre-
		  vents it being regulated as a fentanyl analog7

	 •	 Can be found as a hydrochloride salt, which is water 
		  soluble6

IUPAC name	 1-{1-[1-(4-Bromophenyl)ethyl]piperidin-4- yl}-1,3-dihydro-2H-	
	 benzimidazol-2-one

Molecular formula	 C20H22BrN3O

Molecular weight	 400.32 g/mol

Schedule	 •	 Schedule I controlled substance in the United States
	 •	 12 times more potent than morphine4

Pharmacokinetics	 Brorphine was still detected in a serum sample analyzed 	
	 60 hours after admission to a medical facility9

anxiety, and intravenous drug use. He had an allergy to codeine, 
reporting a reaction of hives and shortness of breath. At the time of 
presentation, he weighed 91 kg and was 1.75 m tall. Home medi-
cations included citalopram 20 mg daily and olanzapine 10 mg 
nightly. The electrocardiogram was nonischemic, and he was moni-
tored on telemetry without evidence of arrhythmia. There was no 
leukocytosis, anemia, electrolyte abnormality, or change in kidney 
function. Laboratory results were notable for elevated liver enzyme 
levels. The patient reported a history of hepatitis C but was not 
receiving treatment. Pertinent vital signs and laboratory results are 
listed in Table 1. His urine drug screen was positive for fentanyl, 
amphetamines, cocaine, and opiates. Naloxone was repeated as 
needed, and he was admitted for observation. At the time, no ED 
staff were familiar with purple fentanyl and how it might differ 
from other opioid-containing drugs. 

DISCUSSION
Analytical labs in Europe and the United States have found that 
positive drug samples containing brorphine are frequently adul-
terated with other substances, including fentanyl, flualprazolam, 
cocaine, methamphetamine, tramadol, diphenhydramine, and iso-
tonitazene.7 Common methods of administration include injec-
tion, smoking, snorting, and oral consumption. Pharmacology 
details are shown in Table 2.

The substance is sold under various names, including purple 
fentanyl, purple heroin, and purple meth; however, the product 
may not contain the compounds listed in its name. A report on a 
series of deaths in the Midwestern United States indicated that a 
typical user was an adult man with a mean age of 52.8 This report 
also highlights that standard screening tests do not detect bror-
phine, and specialized testing may be required. Illicit substances 
lack standardized quality control, so the amount of brorphine in 
different batches can vary substantially.

The unique color of these products may appeal to children, 
which is concerning because the lethal dose would be much lower 
than for adults. Although brorphine historically has been identi-
fied in middle-aged adults, these color formulations could entice 
younger populations to experiment. Given the potency of bror-
phine, even a small ingestion could be fatal in children. 

Brorphine is structurally similar to fentanyl.9 The exact half-life 

is unknown, but case data demonstrate detectable blood concen-
trations up to 60 hours after oral ingestion. A patient in 1 report 
described prolonged euphoria and more intense withdrawal crav-
ings compared with heroin. Pharmacokinetic studies show that it 
is a potent activator of the μ-opioid receptor, with  less activity at 
the κ-opioid receptor.10 

Management of Brorphine Overdose 
Signs and Symptoms 
Patients may present with an opioid toxidrome, including respi-
ratory depression, sedation, unresponsiveness, and miosis.11 
Other reported symptoms include itching and seizures. Case 
reports also describe rhabdomyolysis and acute kidney injury in 
patients with detected brorphine levels.8 Given the polysubstance 
exposure typically seen in brorphine-containing mixtures, signs 
of amphetamine overdose also may occur, including anxiety, agi-
tation, hallucinations, hyperthermia, diaphoresis, mydriasis, and 
seizures.11 If these substances are co-ingested, the clinical presen-
tation may be confusing due to opposing toxidromes. In 2022, 
Glidden et al reported that opioid plus methamphetamine expo-
sures resulted in a sympathomimetic toxidrome in 31% of cases 
and an opioid toxidrome with 32.9% of cases.12 Common clini-
cal findings included tachycardia (16.1%), bradypnea (11.6%), 
respiratory depression (26.5%), central nervous system (CNS) 
stimulation (52.9%), coma/CNS depression (46.5%), acute kid-
ney injury (7.7%), and rhabdomyolysis (16.1%). 

Diagnosis 
Definitive diagnosis of brorphine overdose requires testing at a lab 
that can perform an enzyme-linked immunosorbent assay capable 
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of detecting NPOs.10  Brorphine can be detected in blood and 
urine; however, these samples must be sent to specialized facilities, 
and results may take days. 

Clinical diagnosis should not be delayed pending laboratory 
confirmation and can be based on history, presentation, physi-
cal examination, and findings consistent with opioid toxicity (eg, 
respiratory depression, miosis, clammy skin, seizures, delirium, 
and bradycardia). 

Treatment 

Initial management includes ensuring any immediate complica-
tions are managed (eg, stabilization of airway, breathing, and cir-
culation). If an opioid toxidrome is suspected, prompt adminis-
tration of naloxone is recommended and should be repeated as 
needed until the patient is stable. Because the half-life of bror-
phine is not well-defined and may be prolonged, patients should 
be monitored for 12 to 24 hours after stabilization.13 

In this case, the patient responded to an initial dose of nal-
oxone, allowing for further history regarding substance use. He 
required additional doses to maintain alertness and ultimately left 
the ED against medical advice. Based on urine and drug screening 
results, we suspect ingestion of fentanyl, brorphine, and amphet-
amines. Confirmatory testing was not performed because it was 
not available at our institution. Patient self-report of ingested sub-
stances is uncommon; thus diagnosis is typically based on clinical 
presentation rather than history alone. 

Awareness of brorphine and other NPO compounds can help 
clinicians manage these cases effectively. Recent DEA statistics 
indicate that more than 107 000 Americans died from drug poi-
soning or overdose in 2023, with nearly 70% involving opioids.14 
Approximately 2 mg of fentanyl is considered potentially lethal, 
whereas the lethal dose of brorphine remains unknown. Alone or 
when in combination with other substances, even small amounts 
can be fatal. Rainbow-colored pills and powders are becoming 
increasingly prevalent and may contribute to rising overdose rates, 
particularly among younger populations. 

CONCLUSIONS
Awareness of NPOs is critical for ED clinicians. Brorphine is one 
of many substances currently being manufactured and distrib-
uted. Prompt recognition of opioid toxicity and consideration 
of co-ingestants not detected on routine screening are essential 
for appropriate and timely treatment. Improved knowledge will 
help clinicians remain vigilant and prepared for emerging drug 
threats.
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CASE REPORT

osis is relatively uncommon, occurring in 
approximately 1% to 13% of cases, with 
vertebral involvement being particularly 
rare.3 Diagnosis requires clinical, radio-
logic, and histopathologic evidence of 
noncaseating granulomas, as well as exclu-
sion of other granulomatous diseases and 
malignancies.4 

This report contributes to the limited 
literature on vertebral sarcoidosis by pre-
senting the case of a 70-year-old African 
American woman without systemic symp-
toms who was ultimately diagnosed with 
isolated vertebral sarcoidosis after a com-
prehensive diagnostic workup.

CASE PRESENTATION
A 70-year-old African American woman 

with a history of asthma initially underwent positron emission 
tomography (PET) because of concern for possible malignancy 
or infection based on her presenting symptoms. The PET scan 
revealed hypermetabolic nodules and subtle osseous lesions. Five 
months later, she was admitted for ovarian vein thrombosis. A 
repeat PET scan was performed to evaluate for potential meta-
static disease or occult malignancy in light of the incidental osse-
ous findings on the prior scan. Findings demonstrated moderate 
degenerative skeletal changes, with focal pathologic activity most 
pronounced in the T4 vertebral body (Figure 1). A computed 
tomography (CT)-guided core biopsy of the T4 vertebra revealed 
benign bone tissue with nonnecrotizing granulomatous inflam-
mation, and chest radiography showed bilateral hilar adenopathy 
without additional abnormalities (Figure 2).

During the diagnostic evaluation, the differential diagnosis 
included malignancy, infectious etiologies, inflammatory disor-
ders, and other metabolic or degenerative conditions. Malignant 

ABSTRACT
Introduction: Isolated vertebral osseous sarcoidosis is a rare form of sarcoidosis that may mimic 
malignancy or infection and can be difficult to diagnose in the absence of systemic symptoms. 

Case Presentation: A 70-year-old African American woman presented with lower back pain, 
5 years after an initial evaluation of incidental vertebral lesions identified on positron emission 
tomography imaging. Repeat imaging showed a lesion in the T4 vertebra. Computed tomogra-
phy-guided biopsy and thorough evaluation excluded infection and malignancy, confirming verte-
bral sarcoidosis. 

Discussion: Few cases of vertebral sarcoidosis have been reported, usually presenting with 
localized pain and lytic or sclerotic vertebral lesions. Diagnosis requires histopathologic confir-
mation and exclusion of alternative etiologies. Early recognition is important, as corticosteroid 
treatment often improves outcomes.

Conclusions: Sarcoidosis should be considered in the differential diagnoses of vertebral lesions, 
even in the absence of systemic involvement.  
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Manifestation of Isolated Vertebral Osseous 
Sarcoidosis: A Case Report

INTRODUCTION
Sarcoidosis is a multisystem granulomatous disorder character-
ized by the formation of nonnecrotizing granulomas, most com-
monly affecting the lungs and lymphatic system. However, it may 
also involve other organs, including the skin, eyes, bones, liver, 
spleen, heart, upper respiratory tract, and nervous system.1 The 
incidence of sarcoidosis is notably higher in African Americans, 
with a threefold greater age-adjusted annual incidence compared 
with that of White individuals.2 Osseous involvement in sarcoid-
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Figure 1. PET Scan Highlighting Increased Uptake in the T4 Vertebral Body Figure 2. Chest X-Ray Demonstrating Bilateral Hilar Lymphadenopathy

Axial PET image demonstrating a focal area of increased radiotracer uptake in 
the T4 vertebra (blue arrow), suggestive of active inflammatory or granuloma-
tous pathology consistent with osseous sarcoidosis.
Abbreviation: PET, positron emission tomography.

Frontal chest radiograph reveals prominence of the hilar regions bilaterally, 
consistent with bilateral hilar lymphadenopathy – a classic radiologic finding 
commonly associated with sarcoidosis.

causes considered included metastatic disease, such as breast 
or lung cancer and multiple myeloma, as well as primary bone 
tumors. Infectious etiologies included tuberculosis and fungal 
infections, including histoplasmosis. Inflammatory disorders con-
sidered included sarcoidosis and chronic granulomatous disease. 
Other potential causes included Paget disease of bone and degen-
erative skeletal changes.

Laboratory results revealed an elevated serum angiotensin-con-
verting enzyme (ACE) level of 81 U/L, alkaline phosphatase level 
of 172 U/L, and alanine aminotransferase level of 51 U/L. Serum 
calcium, white blood cell count, and inflammatory markers were 
within normal limits.

The patient reported only lower back pain and denied systemic 
symptoms, including fever, weight loss, or respiratory complaints. 
Evaluations for malignancy, including serum protein electropho-
resis and tumor marker testing, and for infection, including fungal 
cultures and acid-fast bacilli (AFB) testing were negative.

Based on biopsy findings and the exclusion of other diagnoses, 
a diagnosis of vertebral sarcoidosis was established. The patient 
was started on oral prednisone, 50 mg daily for 15 days, followed 
by a taper of 5 mg every 5 days until reaching a maintenance dose 
of 10 mg daily. A follow-up PET scan was scheduled 2 months 
later. The patient declined methotrexate therapy but remains on 
corticosteroid treatment.

DISCUSSION
Vertebral involvement in sarcoidosis is exceedingly rare, account-
ing for less than 1% of all cases.5 Osseous sarcoidosis is typically 
detected incidentally during imaging for unrelated conditions, as 
most patients do not exhibit symptoms directly attributable to 

bone involvement.6 This likely contributes to the underdiagnosis 
of isolated osseous sarcoidosis.7

In this case, the patient’s elevated serum ACE level (81 U/L) 
and bilateral hilar adenopathy on imaging were suggestive, though 
nonspecific, findings of sarcoidosis.4,8 The absence of systemic 
symptoms, including fever and weight loss, and negative evalua-
tions for malignancy (including tumor marker testing and imag-
ing) and infection (including fungal/AFB cultures) narrowed the 
differential diagnosis. Vertebral sarcoidosis was ultimately con-
firmed by biopsy of the T4 vertebral lesion, which demonstrated 
nonnecrotizing granulomas – the histopathologic hallmark of 
sarcoidosis.9 While elevated alkaline phosphatase level (172 U/L) 
and alanine aminotransferase level (51 U/L) could suggest hepatic 
involvement, normal serum calcium and inflammatory markers 
argued against hypercalcemia or alternative inflammatory etiolo-
gies.10 These diagnostic challenges underscore why vertebral sar-
coidosis is frequently misdiagnosed initially. 

A key diagnostic challenge is distinguishing sarcoid-related 
granulomatous lesions from bone metastases. Although imaging 
techniques are useful for identifying lesion location and extent, 
they often lack specificity. Therefore, histopathologic confirma-
tion by biopsy remains the gold standard for diagnosis.11,12 In 
this case, biopsy of the T4 vertebral lesion revealed nonnecrotiz-
ing granulomatous inflammation – findings that, while sugges-
tive of sarcoidosis, are not pathognomonic in isolation.8 Because 
granulomas may occur in other infectious or inflammatory con-
ditions, it is essential to exclude alternative etiologies, including 
malignancies, tuberculosis, and fungal infections.9 Accordingly, 
the patient underwent an extensive diagnostic evaluation, includ-
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ing a comprehensive metabolic panel, complete blood cell count, 
ACE testing, inflammatory marker assessment, malignancy 
screening, and fungal and AFB cultures. Results were unremark-
able except for an elevated ACE level. Together with imaging and 
biopsy findings, these results supported the diagnosis of isolated 
vertebral sarcoidosis.

While asymptomatic osseous sarcoidosis may resolve spontane-
ously and not require systemic treatment,10 corticosteroids remain 
the first-line therapy because of their demonstrated clinical and 
radiologic efficacy.13,14 Given the patient’s persistent back pain and 
biopsy-confirmed diagnosis, treatment with oral prednisone was 
initiated.

CONCLUSIONS
This case highlights isolated vertebral sarcoidosis, a rare mani-
festation of sarcoidosis that can mimic malignancy or infection. 
The diagnostic evaluation, including histopathologic confir-
mation and exclusion of alternative etiologies, underscores the 
importance of considering sarcoidosis in the differential diagno-
sis of vertebral lesions. Although imaging findings may raise con-
cern for metastatic disease, definitive diagnosis requires biopsy 
and careful clinicopathologic correlation. Corticosteroid therapy 
was initiated because of persistent symptoms; however, the clini-
cal course of isolated osseous sarcoidosis remains variable and 
warrants follow-up.
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THE PAIN, 
THEY’RE 
KILLERS.

DEATHS FROM PRESCRIPTION PAINKILLERS 
HAVE INCREASED BY 38% IN WISCONSIN.
It’s a myth that prescription painkillers are completely safe because a doctor prescribes them. 
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epidemic. Go to DoseOfRealityWI.gov to learn what you can do to help.  
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DoseOfRealityWI.gov 
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Department of Health Services

Wisconsin 
Department of  Health Services





Thank You! 

Himanshu Agrawal, MD*
Olushola Akinshemoyin Vaughn, MD
Ronald Anguzu, MD, MPH, PhD
Erica Arrington, MD
Jessica C. Babal, MD
Zachary J. Baeseman, MD, MPH
Juan S. Barajas-Gamboa, MD
Bruce Barrett, MD, PhD
Sudhakar Basetty, MD*
Adam S. Bauer, MD*
Jason Beckerman, MD*
Sheryl Bedno, MD, DrPH
Tomer Begaz, MD*
Daniel D. Bennett, MD
Paul A. Bergl, MD	
David Berkoff, MD
Joanne Bernstein, MD, MS*
Gary Bhagat, MD
Sanjay Bhandari, MD*
Keshani Bhushan, MD, MPH
Laura Birkeland, CGC*
Joseph Blustein, MD*
Rohan Bodapati, MD*
Nicole Bonk, MD
Stephanie M. Borchardt, MPH, PhD*
Edward Luke Bradbury, MD
Amber Brandolino, MS, CCRC
Meghan Beth Brennan, MD
Bonnie Brown, MD
Brian P. Buggy, MD
Kristen Bunnell, PharmD
Kristin Busse, PharmD
Andrew D. Calvin, MD, MPH*
Thomas Carver, MD
Leslie Christensen, MA-LIS*
Jacqueline Christianson, PhD*
Michael P. Cinquegrani MD, FACC, FSCAI
James H, Conway, MD, FAAP
Trevor Lynn Cooper, MD, MPP*
Alison T. Coren, MD*
Juan Felipe Coronado, MD
Andrew Coyle, MD*
Kenneth W. Crabb, MD, FACOG*
Richard A. Dart, MD*
Matthew Dellinger, PhD*
Ronda Dennis-Smithart, MD, FAAP
Jill D, Denson, PhD, MSW, APSW
Sara M. Deprey, PhD
Bri Deyo, MPH*
Subarna M. Dhital, MD

Sean Duffy, MD
Edmund H. Duthie, MD*
Kayla Duvall, MD
Mary L. Ehlenbach, MD
Christina Eldredge, MD, PhD
Ann E. Evensen, MD
Leonard Ezenagu, MD*
M. Leila Famouri, MD, MPH*
Ryan Feldman, PharmD
Laura E. Felley, MD, PhD
John Scott Ferguson, MD
Carlos E. Figueroa Castro, MD, MS
Joseph E. Fojtik, MD, MPH, FACP*
Norman Fost, MD, MPH
Michael O. Frank, MD
John J. Frey, III, MD
Anna Gaddy, MD*
David Galbis-Reig, MD, DFASAM*
Melanie Gartz, PhD, MS, MHS
Manish J. Gharia, MD
Victoria Gillet, MD*
Patrick H. Ginn, MD
Rebecca Green, MPH
Nathan Gundacker, MD
Stephen J. Halliday, MD, MSCI
Kellia Jane Hansmann, MD, MPH*
Daniel Hassumani, MD, MS
Buddhi Hatharaliyadda, MD
Alisa Hayes, MD, MSAM*
Robin Helm, MD*
Brian Hilgeman*
John Hokanson, MD
Sam  Hooshmand, DO
Michael Houghan, MD*
Paul Hunter, MD
Damilola Idowu, MD
Tess Jewell, MD, MPH*
Corlin Jewell, MD*
Pinky Jha, MD
Bryan Johnston, MD*
Kristina Kaljo, PhD
Crystal Karas, MS
Balpreet Kaur, MBBS
Khadieja Khalid, MBBCh, BAO
Abdul Khan, MBBS, MD
Timothy E. Klatt, MD*
Kjersti Knox, MD
Patricia K. Kokotailo, MD
Sarah E. Koske, DVM, MPH
Jahanvi Patel Kothari, DO*

Karol Kremens, MD
Kesavan Kutty, MD, MACP, FACP, FCCP*
Leah Lalor, MD
Matthew Lambert, MD
German Larrain, MD, FACC*
Magnolia Larson, DO
Jennifer Larson, MD*
Charlotte LaSenna, MD
Kathryn Lauer, MD
Sangeun Lee, PhD, RN
Tyler Lennon, MD, MPH
Joseph L'Huillier
Amy E. Liepert, MD*
Jennifer E. Lochner, MD*
Noelle K. LoConte, MD
Leigh S. LoPresti, MD
Sharon Luu, MGCS*
George E. MacKinnon III, PhD, MS, 
RPh, FASHP
Jennifer Makrides, MD
David Mallinson, PhD
Venkata Manchala, MD*
Chetna Mangat, MBBS, MD
Lucille Marchand, MD, BSN
Andrea Ildiko Martonffy, MD
Tina C. Mason, MD, MPH, FACOG
Benson T. Massey, MD*
Eduard Matkovic, MD*
Joseph A. McBride, MD*
Katie McDermott, PhD, MEHP, RN, 
CPNP-AC*
Andrew J. McLean, MD, MPH*
Alex Means, MD*
Jill R. Meilahn, DO*
Cezarina Mindru, MD*
Mansoor Mirza, MD, FACP
Maria C. Mora Pinzon, MD, MS
George Lee Morris III, MD, MPH*
Michael Muriello, MD*
Marine Nalbandyan, MD, PhD, MPH
Paul W. Nannis, MSW
Shanthi Narla, MD*
Emmanuel Ngui, DrPH*
Shinoj Pattali, MD*
Barry J. Pelz, MD*
Erika L. Peterson, MD
Andrew E. Petroll, MD, MS
Mary Beth Phelan, MD
Seema M. Policepatil, MD*
Apurva Popat, MD*
David Quimby, MD
Lisa Quinn-Lee, PhD, MSSW, LICSW*
Peter S. Rahko, MD
Saurabh Rajguru, MD
Erik A. Ranheim, MD, PhD
David Rebedew, MD*
Caitlin J. Regner, MD*

Patrick L. Remington, MD, MPH*
Jean Marie Riquelme, MD*
Raul Rodriguez, MD*
Brenda Rooney, PhD*
Nathan J. Rudin, MD
Ani Saryan Kopf, MD
Justin A. Sattin, MD
Charles Schauberger, MD
Sarina B. Schrager, MD*
William R. Schwan, PhD	
Michael Scolarici, MD
Robert Sedlacek, MD, FAAFP*
Christine S. Seibert, MD*
Umar A. Sheikh, PhD
Marianna Shershneva, MD, PhD
Tripti Singh, MD
Harmit Singh, MD
Tripti Singh, MD*
Siddhartha Singh, MD, MS, MBA
Paula Soung, MD
Geoffrey R. Swain, MD, MPH*
Kurtis J. Swanson, MD*	
Erick Tarula, MD
Bradley W. Taylor, CRIO
Anu Taylor, MD*	
Jonathan L. Temte, MD, PhD
Bipin Thapa, MD, MS*
Danny G., Thomas, MD, MPH
Rachna Tiwari, MBBS
Suzanne W. van Landingham, MD*
Ayanna Vasquez, MD, MS
Manasa Velagapudi, MD	
Robert Vickrey, MD
Njeri Wainaina, MD, FACP*
Jennifer Walters, PA-C
Alexis Waters, PA-C*
Benjamin Weber, MD, MA*
Cara Westmark, PhD*
Harvey Woehlck, MD
Justin Yamanuha, MD*
Jiajie Yan, PhD
David T. Yang, MD
Megan Yanny, MD*
Narmella Yasoubim, MPhil, MSc
Craig C. Young, MD
Amy Zelenski, PhD*

• • •

The WMJ continually seeks to 
expand our list of highly quali-
fied reviewers. To learn more 
or to sign up, visit wmjonline.
org and click on “Reviewers.”

The WMJ would like to thank everyone who served as a manu-
script reviewer in 2025. Manuscript review is essential to the 
integrity of WMJ. We are grateful for the assistance of these 
individuals in ensuring authors receive objective and insightful 
feedback on their work.

to our Reviewers

*Completed review of 2 or more  manuscripts.




