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Introduction

rimary care clinicians are often challenged to stay

abreast of the vast scope of diseases we are expected

to manage. To help you stay updated on the latest
advances in key areas of primary care, Hot Topics in Primary
Care 2024 compiles targeted articles on key disease states
relevant to your practice.

Most patients with diabetes are managed in primary
care settings, and several articles discuss important aspects
of diabetes care, such as advances in continuous glucose
monitoring (CGM) and a review the potential role of once-
weekly insulins. You'll also find a discussion on optimizing
cardiovascular-kidney-metabolic health for patients with or
atrisk for these complications.

Updatesin chronicrespiratory diseases, such as chronic
obstructive pulmonary disease (COPD) and asthma, are
discussed in detail, reflecting their frequent occurrence
in primary care settings. You'll find updated treatment
approaches and evidence-based decision-making strate-
gies to enhance patient-centered care, transitions of care,
and management across the disease continuum.

You'll also explore the nuances of detecting, diagnos-
ing, and referring patients with hypercortisolism, a condi-
tion that can often be challenging to diagnose and manage
in primary care. You'll find details about recognizing signs
and symptoms, as well as guidance on how to best screen

and refer patients for specialty care. Furthermore, you'll
have the opportunity to review detailed information about
best practices for identifying and diagnosing Alzheimer’s
disease, which is frequently missed or misdiagnosed.

Each piece in this special issue is crafted to offer
practical, actionable insights that can be readily applied
to improve patient outcomes in your health care setting.
Whether you are seeking to expand your knowledge of car-
diometabolic diseases, review the latest in CGM technol-
ogy, better detect hypercortisolism, improve your ability
to diagnose Alzheimer’s disease, or refine your approach
to managing respiratory diseases like COPD and asthma,
this supplement offers the tools and information to sup-
port your ongoing commitment to delivering high-quality
primary care.

We hope that this collection of articles in Hot Topics
in Primary Care 2024 will serve as a valuable resource for
your practice.

May you and your patients enjoy
continued well-being and health.

Stephen Brunton, MD, FAAFP, CDCES
Executive Vice President
Primary Care Education Consortium
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LEARNING OBJECTIVES

At the end of the activity, participants will

be able to:

e Comfortably prescribe continuous glu-

cose monitoring (CGM) for all appropri-

ate patients.

Recognize patterns shown in the ambula-

tory glucose profile (AGP) that may cre-

ate challenges for the treatment plan.

Modify the treatment plan based on CGM

data to improve patient outcomes and in-

crease time in range (TIR).

* Recognize and address treatment dis-
parities in an effort to make CGM more
accessible to patients.

KEY TAKEAWAYS

e Use of CGM is an important consider-
ation for treating all patients with diabe-
tes, including those with type 2 diabetes
who are not taking insulin.

Clinicians should select patients who are
candidates for CGM based on their clini-
cal characteristics, ability to access the
equipment and supplies, and willingness
to use CGM.

Accurately interpreting the AGP, including
metrics such as TIR, is necessary for mak-
ing treatment decisions based on CGM
data.

Clinicians should seek to be aware of
Medicare requirements for CGM cover-
age and reimbursement, including billing
codes for CGM.

TARGET AUDIENCE

Family physicians and clinicians who wish
to gain increased knowledge of and greater
competency regarding primary care man-
agement of diabetes.

INTRODUCTION

The usefulness and benefits of continuous glucose moni-
toring (CGM) are increasingly recognized in evaluating and
treating patients with diabetes. The American Diabetes Asso-
ciation (ADA) recommends that patients diagnosed with
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diabetes that requires insulin management should be offered

CGM at the outset of treatment.! Data from a recent system-
atic review and meta-analysis also indicate that patients with
type 2 diabetes (T2D) without insulin treatment may benefit
from CGM use.? CGM allows clinicians and patients to move
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beyond traditional self-monitoring of blood glucose, with
access to more data obtained outside of the clinic, and more
insights into patients’ blood glucose patterns. Once the data
are obtained, however, the clinician must act on the infor-
mation for it to be of benefit to the patient.

Recognized benefits of CGM to patients include opportu-
nities for increased engagement with their own disease; ability
to predict future glucose trends using the rate of change arrows
on CGM devices, which show the direction and rate of glucose
changes; recognition of the glycemic effects of food, time of
day;, activity level, and illness; and peace of mind for loved ones
or caregivers.® For clinicians, CGM benefits include increased
patient engagement, better hypoglycemic awareness that can
improve prevention, greater insight into therapeutic impacts
on glucose management, and use of automated documenta-
tion to aid in data visualization.* Additionally, in patients for
whom glycated hemoglobin (HbAlc) measurements are less
reliable, such as those with hemoglobinopathies, CGM is a
valuable option for assessing glycemic control.?

Candidates for CGM. 1dentifying the right patient for
CGM is critical. Patients who are candidates for CGM might
include those >2 years of age who need or want more engage-
ment with their diabetes, those who are at risk for hypoglyce-
mia (eg, patients of younger or older age, patients taking insu-
lin), those who need modification of current treatment or are
experiencing clinical inertia, and those with poorly managed
diabetes who would benefit from greater understanding of
diet, activity, and medication on glycemic management.®

Assessing whether a patientis a good candidate for CGM
might involve asking 3 questions to determine accessibility
and utility:

o Will my patient have insurance coverage

for a CGM device or be able to afford it?

o Is my patient willing to wear a CGM

device?

CGM CASE STUDIES

indefinitely as long as the patient obtains supplies. Profes-
sional CGM devices can be set to have the data “blinded” or
“unblinded” to the patient, depending on the scenario.!
Interpreting the AGP. The ambulatory glucose pro-
file (AGP) is a report detailing the patient’s blood glucose
trends. Further explanation of this report will be illustrated
later in the article in the context of the case studies. Glucose
profile metrics included in the AGP include ideal time in
range (TIR) depending on patient characteristics (FIGURE 1).?
Generally, there are 9 steps that can be applied to successful
AGP interpretation®:
1. Download and print AGP report
2. Check for adequate data (70% active sensor time
over 14 days)
3. Look for patterns of low glucose levels/hypoglycemic risk
4. Look for patterns of high glucose levels
5. Look for areas of wide glucose variability/range of
glucose values (glycemic variability target <36%)
6. Determine appropriate TIR
7. Askthe patient what they see when they look at the AGP
8. Discuss potential solutions and agree on an action
plan based on the AGP
9. Mark the AGP report and copy at the end of the visit
for the patient

Selected CGM studies. A retrospective, observational
study presented at the 80th ADA scientific sessions in 2020
evaluated the change in HbAlc at 6 and 12 months in patients
with T2D after starting CGM.' The 2 patient groups were those
taking long-acting insulin and those on non-insulin treatment.
Adults who had a baseline HbA1lc 26.5% within 6 months prior

FIGURE 1. CGM-based blood glucose targets for
different populations with diabetes, according to the
International Consensus on Time in Range®

« Is my office ready to take full advantage of . Older/High-Risk: Pregnancy:
. . Type1 & Type 2 Type 1 & Type 2 Pregnancy: Type 1 Gestational &
the wealth of information CGM can offer? Diabetes Diabetes Diabetes® Type 2 Diabetes®
Target
>250 mg/dL. <35’;.Ze >250 mg/dL z’g;t Target >140 mg/dL.
. (13.9 mmol/L) (13.9 mmol/L) o (7.8 mmol)
Currently approved CGM devices. Two 160 myL <25% ot <25%
o . (10.0 mmol/L)
general categories of CGM devices are currently (100 mmot) <50%
ini - Target Range:
approved by the US Food and Drug Administra o . Jort s
tion (FDA): personal and professional (TABLE 1).7 s 00 mmaL T S Homy awe
farget Range: .0~/
. . 70-180 mg/dL.
Personal devices are patient owned and can be e ~50%
used daily. They can be stand-alone devices or
. . . . N 70 mg/dL(3.9 L) 4% 4%"
link to other compatible devices (such as insulin | S+moa.somman S TS <% e Bimm S R RgTR
i i AFor age <25 yr, if the glycated hemoglobin goal is 7.5%, then set time in range target to approximately 60%. (See Clinical Applications of Time in Ranges section
pumps). Froiession evices are owne Yy
in the text for additional information regarding target goal setting in pediatric management.)
the CllnlClan and loaned to the patlent, and some “Percentages of time in ranges are based on limited evidence. More research is needed.
f . l h 1 “Percentages of time in ranges have not been included because there is very limited evidence in this area. More research is needed. Please see Pregnancy
are approved or rnultlp e useswnen c eaned and section in text for more considerations on targets for these groups.
: : : . ‘Includes percentage of values >250 mg/dL (13.9 mmol/L).
used accordlng to labehng' Professmnal dev10es “Includes percentage of values <54 mg/dL (3.0 mmol/L).

tend to be used for a shorter duration (3-14 days)
than personal CGM devices, which can be used
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CGM CASE STUDIES

TABLE 1. FDA-approved personal and professional CGM devices’

Personal CGM devices

Abbott FreeStyle Libre
14-day/2 and 2 Plus/3

Dexcom G6/G7/
Stelo

Medtronic Guardian
Sensor 3 and 4 (pump
integrated) and Guardian
Connect (stand-alone)

Senseonics
Eversense

Approved labeling

Replaces fingersticks
for treatment decisions;
no fingerstick calibration
required

Replaces fingersticks
for treatment
decisions; no
fingerstick calibration
required

Requires >2 fingerstick
calibrations/d

Replaces fingersticks
for treatment decisions;
requires 1 fingerstick
calibration/d after 21 d

Age >18y/>2y 22y >14 y/>7'y >18y
Medicare coverage Yes/Yes Yes Sensor 3/4: Yes Yes
Connect: No

Wear length 14d/2and3-upto15d |[10d 7d 90-180d
new 2 plus

Warmup 1h 2 h/27 min 2h 24 h after implantation

Alarms No/Yes Yes Yes Yes

Data display/ Reader; Android, iPhone | Reader; Android, 630G, 670G, 770G, 780G Android, iPhone apps

integration apps; Libre 2 plus iPhone apps; pump (Sensor 4 only);
integrated with Tandem smartwatches; Tandem | Guardian Connect; Android,
(Pending integration with | pump, iLet (Pending iPhone apps
Omnipod 5 in 2024) Omnipod 5 in 2024)

Form Disposable transmitter G6: Transmitter Transmitter (rechargeable) Transmitter
integrated with sensor (8-month use) separate | separate from sensor (rechargeable) separate
patch from sensor/G7 from sensor

integrated transmitter

Accuracy? 3=7.9% (others less 9%/8.2% 9.6%/9%-11% 8.5%-9.5%
accurate)

Professional CGM devices
Abbott FreeStyle Dexcom G6 Pro Medtronic IPro 2 _
LibrePRO

Blinded or unblinded | Blinded Either Blinded —

Wear time 14d 10d 6d -

Calibration 0 0 3-4 times daily —

Care between use Disposable sensor/ Disposable sensor/ Sensor must be cleaned and |
transmitter transmitter disinfected

Insertion Single-step process with | Two-step process Multistep process that
auto-inserter that includes inserting | includes inserting and _

sensor and attaching taping both the sensor and
transmitter transmitter

Site Upper arm Abdomen Abdomen —

Downloading/data
reports

LibreView (download in
office)

Blinded: Clarity
(download in office)

Unblinded: apps only

Carelink (download in office)

aAccuracy measured by mean absolute relative difference relative to venous glucose; lower values mean the CGM is more accurate. Accuracy figures provided by
manufacturers.

Abbreviations: CGM, Continuous glucose monitoring; FDA, US Food and Drug Administration.

pared to the overall population (P <.0001).

In a randomized trial, Martens et al evaluated the effec-
tiveness of CGM in adults with T2D treated with basal insulin
(without prandial insulin) in primary care practice." The trial
took place from July 2018 to July 2020, and patients were ran-
domly assigned 2:1 to CGM (n=116) or traditional blood glu-

to the index date were included. Significant reductions in
HbA1c were observed for both groups at 6 and 12 months.°
After 6 and 12 months of CGM use, HbAlc was reduced by
0.8% (n=774) and 0.6% (n=207), respectively. Patients in the
non-insulin group experienced a greater reduction in HbAlc
at 6 months (0.9%, n=497) and 12 months (0.7%, n=120) com-
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cose meter (BGM) monitoring (n=59). Among participants
who completed the trial (n=165), mean baseline HbAlc was
9.1%. The mean HbAlc at 8 months decreased to 8.0% in the
CGM group and 8.4% in the BGM group (adjusted difference,
-0.4%; 95% CI, -0.8% to -0.1%; P=.02). Compared with BGM,
adults with T2D using a CGM device had significantly lower
HbAlc levels at 8 months."

Coverage and billing codes. To effectively implement
CGM within practice settings, clinicians must be aware of CGM
coverage (primarily Medicare criteria) and billing codes for
CGM. Relevant CGM billing codes are reviewed in TABLE 2.'%13

Medicare criteriawhen ordering CGM include the following:

o Patient has diagnosis of diabetes

o Patientis insulin treated with atleast 1 injection

daily, has had an acute related diabetes event, or
has a chronic condition that puts them at risk for
hypoglycemia (no documentation of fingerstick
required)

« Insulin regimen requires frequent adjustments on

basis of CGM data

e Clinic visit within 6 months prior to ordering CGM to

evaluate glucose control and determine that the above
criteria are met

« Following initial prescription of CGM, in-person

visit with clinician every 3-6 months to assess
adherence to CGM regimen and diabetes treatment
plan (document in chart as notes may be requested)

Note that for some patients, CGM may be covered under
the Part B (durable medical equipment) Medicare benefit.
The 2 case studies below illustrate examples of how CGM
might be used in clinical practice.

TABLE 2. Codes for billing CGM'213

CGM CASE STUDIES

CASE STUDY 1
67-year-old White man who has Medicare and lives in a rural area
Past medical history (PMHX): T2D (diagnosed at age
51), coronary artery disease (CAD), hypertension, obesity,
hyperlipidemia, and kidney disease with macroalbuminuria
Labs: Stage 3a A3 kidney disease with proteinuria, HbA1c was
9.4% 2 months ago
Estimated glomerular filtration rate (€GFR), 57 mL/min/1.73 m?;
urine albumin-creatinine ratio (UACR), 460; weight, 312 pounds;
height, 73 inches; body mass index (BMI), 41.5 kg/m?; blood
pressure, 141/89 mm Hg
Medications:
® Metformin 1000 mg twice daily
e Glipizide 4 mg twice daily
e Dulaglutide 3 mg once weekly
e Empagliflozin 10 mg daily started approximately 3 months
ago (no HbA1c testing since start of empagliflozin)
e Lisinopril 10 mg daily, fenofibrate 48 mg daily, aspirin
81 mg daily, simvastatin 40 mg daily
e Currently takes 2 injections of basal insulin per day (not
FDA approved); insulin glargine 50 units in the morning
and 65 units in the evening
Chief complaint: The patient would like “better results” with his
T2D and comorbidities. He’d like better glycemic control and is
interested in medication therapies that are specifically designed
for his unique health care needs and comorbidities since he felt
this wasn’t the case in the past. He notes that he has not typi-
cally had previous problems with hypoglycemia.

In this case scenario, the patient is a candidate for CGM.
A professional CGM device was applied in office, with instruc-
tions for the patient to begin keeping a record of how his life-

ICD Codes | Description

95249

Personal CGM — Startup/Training: Ambulatory continuous glucose monitoring of interstitial tissue fluid via a
subcutaneous sensor for a minimum of 72 hours; patient-provided equipment, sensor placement, hookup, calibration
of monitor, patient training, printout, or copy of report (Do not report more than once while patient owns device)

95250

Professional CGM—Ambulatory continuous glucose monitoring of interstitial fluid via a subcutaneous sensor for a
minimum of 72 hours; clinician-provided equipment, sensor placement, hookup, calibration of monitor, patient training,
removal of sensor, and printout of recording (Do not report more than once per month)

956251

Ambulatory continuous glucose monitoring of interstitial tissue fluid via a subcutaneous sensor for a minimum of 72
hours; interpretation and report (Do not report more than once per month)

May be billed separately or with an E & M visit in person or remote

99212-99215

Evaluation and Management (E/M) codes; established patient visit or G0463 (Medical Outpatient Clinic Visits)

0446T-0448T | Eversense-only codes

education

activation

0446T: creation of subcutaneous pocket with insertion of implantable sensor, including system activation and patient

0447T: removal of implantable sensor from subcutaneous pocket via incision
0448T: removal of sensor with creation of new pocket for new sensor at a different location, including system

Abbreviations: CGM, continuous glucose monitoring; E/M, evaluation and management.
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CGM CASE STUDIES

FIGURE 2. Case study 1: AGP report at 3-week follow-up (A) and

6-month follow-up (B)

remained 57 mL/min/1.73 m? The
patient had reached a dose of tirzepa-

GLUCOSE STATISTICS AND TARGETS

April 20,2023 - May 3, 2023 14 Days
Time CGM Active: 96%

250

180
70 l

54

Ranges And Targets For Type 1 or Type 2 Diabetes

Glucose Ranges
TargetRange 70-180 mg/dL

Below 70 mg/dL
Below 54 mg/dL
Above 180 mg/dL
Above 250 mg/dL.
Each 5% increase in time in range (70-180 ma/dL) is clinically beneficial

181 moraL
7.6%
15.6%

Targets % of Readings (Tme/Day)
Greater than 70% (16h 48min)
Less than 4% (58min)

Less than 1% (14min)

Less than 25% (6h)

Less than 5% (1h 12min)

Average Glucose

(GMI)

Glucose Variability
Defined as percent coefficient of variation (% CV)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if occurring ir

TIME IN RANGES

= Very High >250 mg/dL

High 181250 mgiaL

Target Range 70-180 mgdL

Low 54-69 mg/dL

T T Very Low <54 mgaL

AMBULATORY GLUCOSE PROFILE (AGP)

1 a single day.

tide 15 mg once weekly and insulin
glargine 108 units once daily. Note
that on the 6-month follow-up AGP,
his TIR is 93% compared to 54% at the
3-week follow-up (FIGURE 2).

1% (14min)

45%

(10n 48min)

54%

(12h 58min)

CASE STUDY 2

42-year-old Asian woman with T2D
PMHX: T2D, microalbuminuria without
hypertension, hyperlipidemia

At her last appointment with her

0%
0%

(Omin)

(©min)

250 -

primary care physician, initiation of
insulin was discussed.

95%

Target Range

Labs: HbA1c, 8.2%; eGFR, 62 mL/
min/1.73 m?; UACR, 34; Body mass

75%
—50%
25%
5%

54

index, 27.98 m/kg?; height, 62 inches;

12am 3am 6am 9am 12pm 3pm

weight, 153 pounds; blood pressure,

9pm 12am

121/89 mm Hg

December 29, 2023 - January 11, 2024
Time CGM Active:

14 Days

94% — Very High >250 mgidL

Ranges And Targets For Type 1 or Type 2 Diabetes 18 High 181-250 mg/dL

Targets % of Readings (Tme/Day)
Greater than 70% (16h 48min)

Less than 4% (58min)
Less than 1% (14min)
Above 180 mg/dL Less than 25% (6h)
Above 250 mg/dL Less than 5% (1h 12min)

Each 5% increase in time in range (70-180 mg/dL) is linically beneficial

Glucose Ranges
Target Range 70-180 mg/dL.
Below 70 mg/dL.

Below 54 mg/dL
s Target Range 70- 180 mg/dL

135 mgiaL
6.5%
20.8%

70 Low 54-69mg/dL

54
_[: Very Low <54 mg/dL

Average Glucose
Glucose Management Indicator (GMI)

Glucose Variability
Defined as percent coefficient of variation (%CV); target <36%

AGPis a sumi lucose values from the jod, with median (50%) and other percentiles shown as if occurrir ingle day.

g ina

360mg/dL

250

Target Range

GLUCOSE STATISTICS AND TARGETS TIME IN RANGES

7% (1h 41min)

93% (22h 19min)

AMBULATORY GLUCOSE PROFILE (AGP)

95%
75%
50%
25%
5%

12am 3am 6am jam 12pm 12am

Medications:
e Glipizide 4 mg twice daily
® Metformin 1000 mg twice daily
e Lisinopril 10 mg daily
e Stopped statin due to muscle aches
e Previous medications tried and discontinued
include a sodium-glucose cotransporter-2
(SGLT-2) inhibitor (side effect: yeast
infections) and dulaglutide (side effect: severe
gastrointestinal heartburn)
Chief complaint: The patient is frustrated with her
overall glucose control but does not want to take insulin.
She doesn’t have a lot of time and works all day with her
hands (as a hairdresser), which makes it difficult to use a
traditional self-monitoring blood glucose system.

0% (Omin)

0% (omin)
0% (omin)

The patient is willing to try a CGM device to
help manage her T2D in addition to other medi-
cation changes. A CGM device was applied in the

style choices affect his glucose. Glipizide was discontinued due
to a history of CAD, empagliflozin was increased to 25 mg daily,
dulaglutide was replaced with tirzepatide (titrated to 15 mg
once weekly over 6 months), and insulin glargine was changed
to 90 units in the evening, titrated daily to fasting morning glu-
cose of <100 mg/dL.

The AGP was reviewed 3 weeks after application, and the
patient reported seeing the effects that food choices and exer-
cise have on his glucose numbers (FIGURE 2). At the 6-month
follow-up, his weight had decreased to 284 pounds, BMI to
37.47 kg/m? HbAlc to 6.7%, UACR to 123, and his eGFR

office, glipizide was discontinued, tirzepatide was
titrated to 7.5 mg once weekly over 3 months, dapagliflozin
was started with perineal care instructions to avoid vulvar
irritation, and the patient was engaged to be attentive to the
effects of food, stress, and exercise on glycemia.

A review of 3-week follow-up AGP data (FIGURE 3)
revealed to the patient that she had high blood sugar most
of the time (time above range 89%). The patient could see
that there were opportunities to improve her meal choices.
At a 5-month follow-up, the patient’s blood glucose demon-
strated a significant clinical response to lifestyle interven-
tion and medication change (FIGURE 3).
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FUTURE DIRECTIONS

In addition to expanded CGM coverage expected in the future,
clinicians can look forward to newer concepts in CGM use such
as insulin pump integration and continuous glucose-ketone
monitoring. There are currently several CGM and insulin
pump devices that automatically adjust insulin dosing based
on CGM measurements via integration to mitigate the risks
of critical glucose episodes.'>'® Of note, several new over-the-
counter CGM systems were recently approved in the US: Lingo
(Abbott), Libre Rio (Abbott), and Stelo (Dexcom).

The need for continuous ketone monitoring has been
recognized as potentially useful for certain conditions such
as recurrent diabetic ketoacidosis, pregnancy, and anorexia,
as well as during exercise, on sick days, and with medications
that can increase the risk of diabetic ketoacidosis.'” Integration
of continuous ketone monitoring and CGM in the same sen-
sor platform is an important consideration for potential imple-
mentation of these concepts.'” Integrated CGM-ketone sensors
are actively being studied in clinical trials, with 1 device receiv-
ing FDA breakthrough designation status. This technology may
reach clinical practice in the next few years.

SUMMARY

Use of CGM is an important consideration for all patients
with diabetes, including those with T2D who are not taking
insulin. Before prescribing CGM, clinicians should consider
both the patient’s ability to successfully access the CGM
device and supplies and their willingness to use CGM. Future
advances in CGM might include expanded coverage, smaller
and more accurate devices with better connectivity, and
devices tailored to patients with T2D.

More information on CGM is available; a resource toolkit
page can be found at https://www.pcmg-us.org/toolkit/cgm.
This toolkit offers an array of links to help clinicians establish
an effective CGM practice workflow. The toolkit also includes
a webinar (offering additional CME credit), links to every
source cited in this article, additional case studies, and expla-
nations of AGPs, as well as specific information about device
insertion, data access, and details on each device currently
approved by the FDA. @
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KEY TAKEAWAYS

e Alzheimer’s disease (AD) is commonly
seen in primary care settings, and primary
care clinicians (PCCs) are often the first to
encounter patients presenting with cogni-
tive impairment.’

Despite the high prevalence of AD in indi-
viduals aged 65 years and older, diagno-
sis is often delayed or missed, resulting in
delayed treatment and negative impacts
on patients, care partners, and health
care systems.®

Current diagnosis of AD is clinical-
neuropathologic based both on clini-
cal presentation as well as underlying
neuropathology.?

PCCs are critical in the detection and
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initial evaluation of patients with early
symptomatic AD.?

INTRODUCTION
Alzheimer’s disease (AD) is a chronic, progressive neurode-
generative disease that affects cognition, behavior, and func-
tion."* AD is a highly prevalent disease in the United States
and presents a continually increasing health care challenge
as the size of the aging population grows.? The population of
Americans aged 65 years and older is projected to increase
from 58 million in 2022 to 82 million in 2050, resulting in a
higher number of individuals with AD and other dementias,
as the risk for dementia increases with advancing age.* Mor-
tality rates are higher in people with dementia due to AD, and
AD is the fifth-leading cause of death for people in the United
States aged 65 years and older (2021 data).® Inaccurate,
delayed, or generalized diagnoses (eg, dementia unspeci-
fied) can result in less time for care planning, inappropriate
or insufficient disease management, higher health care costs
and utilization, and a negative impact on the individual’s and
care partner’s mental and physical health. Estimates suggest
that diagnosing AD in the early stages could save approxi-
mately $7 trillion in medical and long-term care costs, based
on patients who were alive in 2018 and would develop AD.?
Despite the substantial and increasing burden of AD,

and Roche/Genentech.

Austin  Ulrich,

patients remain underdiagnosed by clinicians in multiple
settings, including primary care.* Outside research, a high
proportion of patients who meet the diagnostic criteria
for AD are not diagnosed; eg, as many as 8 million people
in the US may have undiagnosed mild cognitive impair-
ment (MCI) (though not all individuals with MCI develop
dementia).! Based on claims data, of those patients covered
by Medicare with a diagnosis of AD or other dementia, only
half were made aware of their diagnosis by their clinician.?
Delayed diagnosis and underdiagnosis can result in poten-
tial harms, necessitating a change in approach to early eval-
uation and diagnosis of AD.?

Primary care clinicians (PCCs) are often the first to
encounter patients with symptoms of cognitive impairment
that could be detected during a routine medical visit.! The
current diagnostic process to evaluate patients presenting
with cognitive decline is complex and varies across health-
care settings.*® It is vital for PCCs to recognize early signs and
symptoms of AD, use appropriate assessment tools, and refer
patients with suspected AD for further workup, including
imaging and biomarker testing; this could potentially result
in earlier disease management."*® The focus of this article
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will be on early symptomatic AD, which is inclusive of MCI
due to AD and mild dementia due to AD.

CASE STUDY

A 67-year-old Black woman presents to her PCC for an annual
wellness visit. She reports cognitive concerns she has been
having for the past year. She works part-time as an insurance
agent and has noticed some difficulty managing multiple tasks
associated with her job. She is feeling more stress than in the
past about completing tasks accurately. Her supervisor has not
mentioned anything related to her work performance, but her
husband has noted she seems more stressed at home. The
patient denies any recent changes in mood or sleep and has no
other identifiable new psychosocial stressors.

Current medications: lisinopril 20 mg once daily, atorvastatin
10 mg once daily.

Past medical history: hypertension, hyperlipidemia,
osteoarthritis.

Social history: She lives with her husband and has 3 grown
children. She occasionally drinks alcohol (1 to 2 drinks per
week) and does not use tobacco products or recreational
drugs. She exercises 3 days per week for 60 minutes at
agym.

Family history: The patient’s mother was diagnosed with
dementia in her 70s and died at age 78 of stroke. Her father
died at age 70 of a myocardial infarction. She has 2 siblings
aged 69 and 74 years with no known cognitive or neurologic
issues.

Physical exam: Blood pressure 128/86 mm Hg, heart rate

68 beats per minute, other vital signs stable, body mass index
28 kg/m2, no focal neurologic findings.

Cognitive testing in the office’: The Montreal Cognitive
Assessment (MoCA) score is 25 (out of 30); the patient missed
all 5 points on delayed recall. The MoCA Memory Index Score
(MIS) is 8 (out of 15). The patient does not have depression as
assessed by the Patient Health Questionnaire-9 (PHQ-9).
Laboratory evaluation: Complete blood count, comprehen-
sive metabolic panel, thyroid-stimulating hormone, vitamin
B12, and glycated hemoglobin (HbA1c) are all unremarkable.
Imaging: Brain magnetic resonance imaging (MRI) without
gadolinium contrast shows mild diffuse atrophy with mild bihip-
pocampal atrophy and mild subcortical white matter hyperinten-
sities. Ventricular size is consistent with diffuse brain atrophy.

The patient in the case scenario is referred by her PCC for
evaluation by a neurologist based on history, cognitive testing,
and brain imaging suggestive of MCI due to AD. The patient
denied symptoms (other than those previously stated) and did
not present with signs of other types of dementia. The neurol-
ogist ordered an amyloid positron emission tomography (PET)
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scan that was consistent with a diagnosis of MCI due to AD,
thus confirming the initial diagnostic impression of the PCC.

PREVALENCE OF AD AND UNMET NEED
Prevalence of AD
Recent estimates suggest that 6.9 million adults aged 65 years
and older in the US have AD, which is about 1 in 9 individu-
als in that age group.® Additionally, low proportions of patients
with dementia (11%) or AD (24%) have cognitive testing docu-
mented in electronic medical records within the 5 years before
diagnosis, contributing to potential underreporting of cognitive
symptoms and further raising concerns for underdiagnosis.”
Early-onset AD is defined as AD occurring in individu-
als younger than 65 years of age and is relatively rare; it is
not the focus of this discussion.® The lifetime risk for AD is
higher for women than men (1 in 5 vs 1 in 10, respectively).?
Additionally, Black older adults are twice as likely and His-
panic older adults are 1 to 1.5 times as likely to have AD and
other dementias compared with White older adults.? Black
and Hispanic populations are often diagnosed later at more
advanced stages.*® These facts underscore the need for a
timely and accurate diagnosis across population groups.

Unmet need in AD

Underdiagnosis of AD is most common in the early stages of the
disease when symptoms are mild, leading to low rates of MCI
diagnosis.’ Estimates suggest that as few as 8% of older Ameri-
cans who have MCI receive a formal diagnosis.® Furthermore,
rates of dementia misdiagnosis are estimated to be as high as
35% in specialty clinics, especially when biomarkers are not
used.'® Historically, AD diagnosis has been one of exclusion,
made usually in the later stages of the disease, and therefore,
years after the initial development of symptoms.! Many condi-
tions may have more overt symptoms than early symptomatic
AD, competing for clinicians’ attention during clinic visits.

The benefits of early AD diagnosis for patients, care partners,
and clinicians include an explanation of signs and symptoms the
patient is experiencing, time for care partners to adjust to their
role, opportunities for early intervention, better management of
symptoms, and postponement of advanced care needs.>'" !>

AD DEFINITIONS AND STAGES

AD follows a progressive continuum, and staging termi-
nology varies based on the professional organization, gov-
ernment authority, or group that develops models of AD
progression. However, they all agree on the presence and
detection of pathology and the timing and severity of clinical
features across the disease continuum (FIGURE 1).! Accord-
ing to the National Institute on Aging—Alzheimer’s Associa-
tion (NIA-AA), there is a long asymptomatic phase in which
clinical manifestations of cognitive or functional decline are
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FIGURE 1. The Alzheimer’s disease continuum and stages according to clinical and research

classifications’

Abbreviations: A, amyloid beta; AD, Alzheimer’s disease; FDA, Food and Drug Administration; IWG, International Working Group; MCI, mild cognitive

impairment; NIA-AA, National Institute on Aging—Alzheimer’s Association.

The AD continuum can be classified into different stages from preclinical AD to severe AD dementia; the nomenclature associated with each stage varies between
the different clinical and research classifications. This figure provides a summary of the different naming conventions that are used within the AD community and

the symptoms associated with each stage of the continuum.

aMild behavioral impairment is a construct that describes the emergence of sustained and impactful neuropsychiatric symptoms that may occur in patients > 50

years old prior to cognitive decline and dementia.

Source: Porsteinsson AP, Isaacson RS, Knox S, Sabbagh MN, Rubino I. Diagnosis of early Alzheimer’s disease: clinical practice in 2021. J Prev Alzheimers Dis.
2021;8(3):371-386. Figure licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution, and
reproduction. The license can be viewed at this link: https://creativecommons.org/licenses/by/4.0/legalcode

not evident; however, AD pathology may be present for 10 to
20 years before symptom onset."** Patients may then progress
to MCI due to AD, where cognition is impacted but their abil-
ity to complete instrumental activities of daily living (iADLs)
and basic activities of daily living (ADLs) are essentially pre-
served."* ADLs include core daily tasks such as eating, dress-
ing, and bathing, while iADLs are more complex tasks, such
as preparing meals, managing finances, and doing house-
work." Once patients progress to mild dementia due to AD,
functional impairment in iADLs becomes more evident and
then progressively worsens over time. During the next phases
of AD, the disease impacts ADLs, and patients become
increasingly dependent and require more advanced care.""

RISK FACTORS FOR AD

Knowledge of risk factors associated with AD may support
more timely detection. Lifestyle risk factors for AD include a
sedentary lifestyle, poor diet, stress, poor sleep, social isola-
tion, loneliness, and smoking. Environmental factors, such as
air pollution and adverse social determinants of health, may

also have an impact.*'? Chronic diseases, such as diabetes,
hypertension, and overweight or obesity, are correlated with
an increased risk for dementia.**

Genetic risk factors for AD have also been identified. The
most well-known and common genetic risk factor associ-
ated with AD is the apolipoprotein E (APOE) gene. APOE-e4
is correlated with an increased risk for developing AD.* Nota-
bly, individuals with 1 copy of APOE-e4 (heterozygous) are at
higher risk for AD, and those with 2 copies of APOE-e4 (homo-
zygous) are at even higher risk.* Among patients aged 65 to 69
years, the risk for dementia by the early to mid-80s is estimated
to be up to 7% with no copies of APOE-e4, up to 16% with 1
copy, and up to 40% in those with 2 copies.®* The number of
copies of APOE-e4 also plays a role in inheritance patterns.®
Other genes have also been shown to increase the risk for AD,
particularly in very rare and early-onset forms of AD.?

NEUROPATHOLOGY OF AD
AD is characterized by 2 underlying neuropathologic hall-
marks: amyloid plaques and tau neurofibrillary tangles
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(NFTs). Extracellular beta-amyloid plaques and intracellular
NFTs accumulate over time, leading to inflammation, synap-
tic dysfunction, and progressive neurodegeneration. Amyloid
plaques form 10 to 20 years prior to symptom onset, whereas
NFTs develop 5 to 10 years prior to cognitive symptoms.*'

Historically, prior to progress with in vivo biomarkers,
the diagnosis of AD was considered either clinical (using
primarily clinical data) or neuropathologic (formulated post-
mortem by demonstrating corresponding neuropathologic
changes). However, recent guidance supports the concept
of a clinical-neuropathologic diagnosis.>’* Thus, an accu-
rate diagnosis of AD requires clinical evaluation of history,
risk factors, signs and symptoms, physical examination, and
cognitive assessment, as well as biomarker testing to identify
underlying neuropathologic changes.”> Due to variable acces-
sibility and specificity of testing, biomarker testing is often
conducted after the patient has been referred to a dementia
care specialist and can include amyloid PET scans, cerebro-
spinal fluid (CSF) testing, and/or plasma analysis.

CLINICAL AND NEUROPATHOLOGIC DIAGNOSIS
OF AD
PCCs are often the first health care providers in a multidis-
ciplinary care team to see patients presenting with cognitive
impairment. This enables them to identify early symptom-
atic AD at the first signs and symptoms of cognitive decline.?
Distinguishing between deficits in ADLs and iADLs can
help identify early symptomatic AD." The level of functional
impairment related to iADLs is a core clinical distinction
between MCI and dementia.'

However, due to insidious and variable presentations, dis-
tinguishing changes associated with normal cognitive aging
vs MCI or mild dementia due to AD can be difficult (TABLE).>¢

ALZHEIMER’S DISEASE

Newness and worsening of symptoms over time are suggestive
of dementia. Additional challenges and barriers to AD diagno-
sis in primary care include time constraints among PCCs and
clinic staff; difficulty in accurately identifying AD pathology;
the tendency among patients, care partners, and clinicians to
dismiss or deny symptoms as part of the normal aging process;
and the stigma associated with an AD diagnosis.">>'"8

The differential diagnosis in evaluating patients with
suspected AD is challenging. There are mimickers of AD
including other neurodegenerative diseases, insomnia,
untreated depression, excessive alcohol use, and certain
medications. AD is the most common type of dementia,
accounting for an estimated 60% to 80% of cases.® Vascular
dementia accounts for 5% to 10% of cases, an estimated 5%
of patients with dementia have Lewy body disease, and Par-
kinson disease accounts for about 3.6% of cases of dementia.?
Mixed dementias are frequently observed in research studies
and clinical practice, and more than 50% of patients with AD
have mixed dementia.® By age 85, 85% of patients with any
type of dementia will have a second type.?

The varied presentations of dementia pose challenges
in accurately diagnosing AD because the dementia etiology
is often multifactorial.® In fact, most individuals with neuro-
pathology of AD also have a coexisting non-AD neuropathol-
ogy, such as Lewy body disease.® Thus, it is not always clear
which etiology or pathology is predominantly contributing to
clinical symptoms.? As such, detection of AD neuropathology
and associated neurodegenerative disease through struc-
tural imaging and biomarkers has emerged as a key compo-
nent of the diagnostic workup.'? The need for a multifaceted
and holistic assessment warrants involvement of a multidis-
ciplinary team and may include a thorough evaluation by a
specialist for certain patients.!

TABLE. Examples of cognitive signs and symptoms due to normal aging vs dementia?'®

Signs of normal aging

Signs of dementia

May not recall information as quickly they used to

Having difficulty, or an inability, to learn new information (or having
trouble with familiar tasks and following directions)

Sometimes forgetting names or appointments but
remembering them later

Forgetting recently learned information and increasingly needing
to rely on memory aids (eg, reminder notes); asking the same
questions repeatedly

Occasionally needing help to use microwave settings
or record a television show

Have difficulty driving to a familiar location, organizing a grocery list,
or remembering the rules of a favorite game

Sometimes having trouble finding the right word

May have trouble naming a familiar object or use the wrong name
(eg, calling a watch a “hand clock”); may stop in the middle of a
conversation not knowing how to continue

Making a bad decision once in a while

Making poor judgments frequently

Missing a monthly payment once

Persistent problems managing bills

Forgetting which day it is and remembering it later

Losing track of the date or time of year

Losing things from time to time

Misplacing things frequently and being unable to find them
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FIGURE 2. Example algorithm of a diagnostic pathway for AD'

aBasic blood work and examination to help rule out alternative or reversible causes of cognitive impairment; may also include genetic testing.
®Might include MRI or amyloid PET imaging, CSF testing, and/or plasma biomarker testing.

Source: Porsteinsson AP, et al. J Prev Alzheimers Dis. 2021;8(3):371-386.

Guidelines for AD detection and diagnosis have been
proposed that can be applied in primary care."? One recent
example of a diagnostic algorithm is shown in FIGURE 2. Most
often—in up to 70% of cases—evaluation of cognition is
prompted by cognitive complaints, so PCCs are in the best
position to take action and further investigate when patients
report these symptoms or when they are evident through
objective measures and observations.? PCCs can also play
a critical role in proactively asking cognition and memory-
related questions to assess changes over time.

Other strategies for establishing an early, accurate AD
diagnosis include initial screening using standardized assess-
ment tools and questionnaires such as the Montreal Cogni-
tive Assessment (MoCA), the Mini-Mental State Examination
(MMSE), and the Mini-Cog.' These tools can be used during
aroutine clinic visit, such as a Medicare annual wellness visit,
which includes an assessment of cognition.*®

Clinicians should also consider cultural aspects of AD
diagnosis and care, as the increased risk for dementia among
socially disadvantaged racial and ethnic groups is directly
influenced by social and physical environments.® These fac-
tors can also influence diagnosis of AD, resulting in a higher
rate of missed diagnoses among Black and Hispanic older
adults compared with White older adults.?

When discussing cognitive concerns with a patient,
asking certain questions of patients and family members or
informants may be helpful in initially distinguishing between
a suspected diagnosis of early symptomatic AD and other,

potentially treatable causes of cognitive decline. Such ques-
tions might include the following':

o What does a typical day look like? Are there changes
to mood or forgetting/misplacing things? Is there
frequent repetition of questions?

« Is there more trouble or less confidence with
organizing, multitasking, or completing tasks that
were previously done without difficulty?

o Have you noticed any changes in personality or

behavior?

Have you (the family member) had to take over for
certain tasks that are no longer possible or require
additional effort (eg, managing finances, organizing
medications and appointments)?

Have there been any recent acute illnesses, surgeries,
or medication changes that could impact memory
(eg, use of general anesthesia, urinary tract infection,
antihistamines and other anticholinergics, sedative
hypnotics, or narcotics)?

o Have there been any:

o Recent falls?

o Changes in sleep (quality, duration, any
nighttime events)?

o Vision or hearing problems?

Variability in coverage of diagnostics, including amyloid
PET, CSE and plasma tests, is a limitation of these approaches
in detection and diagnosis. The adoption of biomarker tests
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has
leng

historically been relatively low and slow due to chal-
es with availability, cost, reimbursement, and PCC confi-

dence in interpretation. However, tests for specific biomark-
ers, such as 3-amyloid, total tau, and phosphorylated tau, are
becoming increasingly available clinically and can be used to

help

distinguish between different disorders and neurode-

generative diseases.*"

CONCLUSION

AD is a common and profoundly burdensome disease that is
frequently underdiagnosed and misdiagnosed, resulting in
delays in diagnosis and disease management. PCCs are often
the first to encounter patients with signs and symptoms of cog-
nitive impairment and play a crucial role in establishing a diag-
nosis of early symptomatic AD through collaboration with spe-
cialists and other multidisciplinary care team members. The
current diagnosis of AD is clinical-neuropathologic—based
both on clinical presentation as well as biomarker findings—

and

both aspects are needed to support timely and accurate

diagnosis to help enable appropriate disease management.

tion

For more information and additional resources on detec-
and diagnosis of AD, as well as patient communication,

readers are encouraged to visit the Alzheimer’s Association
clinical resources page (https://www.alz.org/professionals/
health-systems-medical-professionals/clinical-resources) or
Alzheimers.gov (https://www.alzheimers.gov/professionals/
health-care-providers). @
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e Primary care clinicians (PCCs) play a key
role in managing care of patients with
asthma across the disease continuum,
which includes mild to severe asthma.
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INTRODUCTION
According to the most recent Global Initiative for Asthma
(GINA) report (2024), the definition of asthma is “a heteroge-
neous disease, usually characterized by chronic airway inflam-
mation. It is defined by the history of respiratory symptoms,
such as wheeze, shortness of breath, chest tightness, and
cough, that vary over time and in intensity, together with vari-
able expiratory airflow limitation.”" In the US, an estimated 8.7%
of adults and 6.2% of children have asthma, and asthma is the
reason for approximately 6.3% of office-based physician visits
(2022 data).? Asthma is most common in American Indian/
Alaskan Native populations (12.3%), followed by Black non-
Hispanic (10.9%) and White non-Hispanic (7.6%) populations.?
Asthma severity is currently assessed retrospectively
based on how difficult the patient’s asthma is to treat. Mild

asthma is defined as asthma that is well controlled with low-
intensity treatment (eg, as-needed low-dose inhaled cortico-
steroid [ICS] and fast-acting bronchodilator or low-dose ICS
plus as-needed short-acting beta,-agonist [SABA]) and mod-
erate asthma defined as asthma that is well controlled with
GINA Step 3 or Step 4 treatment (eg, low- or medium-dose
ICS plus long-acting beta,-agonist [LABA]). Severe asthma
is defined as “asthma that is uncontrolled despite adherence
with maximal optimized high-dose ICS/LABA treatment and
management of contributory factors, or that worsens when
high-dose treatment is decreased.”* Asthma should not be
classified as severe if it improves when modifiable contribu-
tory factors such as adherence and inhaler technique are
addressed.! Severe asthma is considered a subset of difficult-
to-treat asthma, which is asthma that remains uncontrolled
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despite use of medium- or high-dose ICS with a second
controller, or frequent steroid bursts; asthma that requires
chronic use of systemic corticosteroids (SCS); or asthma that
requires high-dose ICS treatment to maintain symptom con-
trol and reduce exacerbation risk.! Up to 14% of people with
asthma in the US have severe asthma.*

Severe asthma incurs a heavy health burden, includ-
ing symptoms, exacerbations, and medication side effects.
Examples include frequent shortness of breath, chest tight-
ness, coughing, and wheezing that interfere with daily living,
sleeping, and physical activity; exacerbations in patients with
severe asthma can be unpredictable or frightening. Severe
asthma frequently results in limitations in family, social, and
working lives and affects mental and emotional well-being.!
Significant medication side effects in severe asthma are most
often associated with SCS, which cause both long-term and
short-term adverse effects. Contrary to traditional thinking,
analyses over the past decade have shown that even short-
term (<30 days) and intermittent SCS use can increase risk
for bone fracture, venous thromboembolism, and sepsis.’
Higher cumulative doses of SCS over a patient’s lifetime may
contribute to increases in cardiovascular disease, osteoporo-
sis, pneumonia, kidney impairment, cataracts, cerebrovas-
cular disease, depression, anxiety, weight gain, sleep apnea,
and type 2 diabetes.®”

Uncontrolled asthma is different from severe asthma—
it can occur across all severities of asthma. Patients with
uncontrolled asthma have one or both of the following
characteristics":

« Poor symptom control, indicated by frequent reliever
use or symptoms, night waking due to asthma, or
activity limited by asthma

« Frequent exacerbations that require SCS, emergency
department visits, and/or hospitalization

Recently in the United States, approximately 60% of
adults and 44% of children were reported to have uncon-
trolled asthma®’; of those, more than 80% had mild or moder-
ate asthma.' In an international cohort of 1115 patients clas-
sified as GINA Step 1 or Step 2, 25% had uncontrolled asthma
and about 33% reported rescue inhaler use in the previous
4 weeks."!

Similarly, asthma exacerbations can occur in all severi-
ties of asthma despite guideline-directed treatment.'* A his-
tory of emergency department visits and hospitalization for
an asthma exacerbation increases the risk for future exacer-
bations, irrespective of disease severity, patient demograph-
ics, or clinical characteristics.'*'?

As previously discussed'’* and as reflected in the
GINA report, inclusion of ICS with rescue/reliever ther-
apy is preferred for patients with asthma, including those
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with uncontrolled asthma, regardless of disease sever-
ity.! Furthermore, extensive data show that use of ICS and
fast-acting bronchodilator combinations as maintenance
and rescue/reliever therapy or as rescue/reliever therapy
alone leads to decreased asthma exacerbations compared
to either the same or a higher dose of maintenance ICS
plus SABA.'#7

PRIMARY CARE CLINICIANS’ ROLE IN ASTHMA
AND SEVERE ASTHMA MANAGEMENT

More than 60% of patients with asthma receive care from a
primary care clinician (PCC), and incorporating best prac-
tices for asthma management in primary care is essential to
improving care across the disease continuum.?-* Although
many patients can be successfully managed in primary care,
those with an unclear asthma diagnosis, a less-than-expected
response to appropriate therapy, or who have severe, persis-
tently uncontrolled asthma should be considered for referral
for specialist care."?!

There are several benefits to appropriately referring
patients with severe asthma to specialists, including testing
for and identifying disease phenotypes to ensure appropri-
ate treatment, evaluating for asthma masqueraders (comor-
bidities that may produce asthma-like symptoms but do not
respond well to asthma therapies), maintaining symptom
control, and reducing health care utilization and associated
costs.** US guidelines recommend appropriate medication
escalation and referral of patients with severe asthma to a
specialist for consultation or co-management, especially fol-
lowing an exacerbation.*® However, findings from a recent
study suggest that many patients with severe, uncontrolled
asthma (35% to 51%) do not receive medication escalation or
specialist referral. More Black patients (41%) and Hispanic/
Latinx patients (38%) did not receive specialist referral or
medication escalation than non-Hispanic White patients
(33%). Furthermore, Black and Hispanic/Latinx patients
have worse asthma outcomes compared to White patients
and are the patient groups in most need of appropriate refer-
ral and treatment escalation. These findings indicate a need
to improve guideline-based care delivery for patients with
severe asthma, particularly those who experience the great-
est burden and the greatest disparities.*

Furthermore, patients experience delays in diagnosis
and treatment initiation, resulting in suboptimal symptom
control and quality of life. An international survey of clini-
cians in 2021 suggests that the average time from first symp-
toms to diagnosis was 2 years.* The average time between
severe asthma diagnosis and biologic treatment ranges from
2 to 12 months, with an average length of 6.5 months. Addi-
tionally, the average time for referral to a specialist from pri-
mary care is approximately 5.5 months.**
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Current recommendations for treating asthma in the
United States are based on the 2020 Focused Update of
the National Asthma Education and Prevention Program
(NAEPP) and the 2007 Expert Panel Report-3 (EPR-3) guide-
lines.?"* Global asthma recommendations are based on the
2024 GINA report.! Suggested approaches for applying these
recommendations in primary care, highlighting the impor-
tance of concurrent ICS use with bronchodilators, have been
reviewed previously.'*'®

Treatment goals suggested by EPR-3 and GINA are
closely aligned. Both recommend that achieving good
symptom control, maintaining normal activity levels, and
reducing negative asthma outcomes such as exacerbations,
adverse effects, persistent airflow limitation, and asthma-
related death, are important clinical goals for asthma
management."*

Assessing asthma control is fundamental to asthma
management and to optimize medication therapy, prevent
exacerbations, improve quality of life, and achieve patient
and clinical treatment goals."* Many common asthma
assessment tools are focused only on evaluation of symp-
toms, but an ideal tool for assessing asthma should include
questions that reveal both symptoms and exacerbation risk.
This topic is discussed in further detail later in this article.

CHALLENGES IN PRIMARY CARE ASTHMA
MANAGEMENT
There are many asthma management challenges in primary
care clinical settings, several of which are discussed in this
article. These challenges include the following?®32333637;
» Misaligned quality metrics and national incentives
 Lack of adequate assessment and infrequent use of
validated tools
o Results in missing patients whose asthma is
uncontrolled and those at risk for exacerbations
o Lack of time, staffing, reimbursement, and staff
competency
o Lack of access to asthma care and treatments
o Barrier to multidisciplinary team care management
approach
o Include collaboration with specialists such
as pulmonologists; allergists; and ear, nose,
and throat specialists; emergency department
clinicians for management of acute exacerbations
and transitions of care; and other members of
the outpatient care team, including pharmacists,
respiratory therapists, and certified asthma
educators
o Challenges related to patient factors such as access to
care and treatments, insurance coverage, adherence,
and knowledge gaps

o Result in many patients experiencing long wait
times and traveling long distances to specialists,
further diminishing access to care

The remainder of this article discusses additional
details regarding barriers to optimal asthma management
encountered in primary care along with potential solu-
tions. Key areas of focus include asthma quality metrics and
incentives, unmet needs in asthma populations, consider-
ations for clinicians and clinic staff in practice, use of bio-
logic therapies, referral to specialists, and the use of asthma
action plans.

CASE STUDY

A 42-year-old woman presents to her primary care clinic for an
asthma follow-up visit. She is currently treated with moderate-
dose ICS-LABA for maintenance therapy, with SABA-only rescue
therapy. She has had 1 exacerbation within the past year and
currently does not have an asthma action plan in place. When
asked how she is doing with her asthma, she responds, “It’s
been okay, I'm glad | have my rescue inhaler because | really
need it when | get out of breath.”

No changes to treatment are recommended, as the clinician
decides that the patient’s current regimen seems to be working
fine, reasoning that 1 burst of SCS per year is “not that bad and
likely unavoidable anyway.” The patient is scheduled for another
follow-up visit in 6 months.

The patient in this case scenario is at risk for exacerba-
tions, especially because she is regularly using SABA-only
rescue therapy. However, more information is needed to
accurately assess the patient’s status. Either a more detailed
history, or the use of a validated tool such as the Asthma
Impairment and Risk Questionnaire (AIRQ°) could highlight
exacerbation risk and focus attention on improving symptom
control. Additionally, the clinician in the scenario appears to
be unaware of updated guidance for ICS-containing rescue
therapy, which would optimize the patient’s treatment regi-
men. Notably, current asthma quality metrics and incentives
in the US would not promote different management of this
patient.

ASTHMA QUALITY METRICS AND INCENTIVES

In the US health care system, quality metrics and incentives
play a prominent role, monitoring and reporting perfor-
mance of clinical interventions across health systems, health
plans, and clinicians.* However, the number and complexity
of quality measures continue to increase, placing a growing
burden on clinicians and health systems. Additionally, mea-
sures that are not aligned to evidence-based practice can
hinder optimal asthma care.

NOVEMBER 2024 S15



ASTHMA CARE

TABLE 1. Current CMS measures that apply to asthma care in the United States

Measure

Description

MIPS #398: Optimal Asthma Control*!

Data submitted by individual MIPS-eligible clinicians,
groups, or third-party intermediaries for reimbursement

Composite measure of the percentage of pediatric and adult
patients whose asthma is well controlled as demonstrated by 1
of 3 age-appropriate patient-reported outcome tools and not at
risk for exacerbation

MIPS #444: Medication Management for People with
Asthma*?

Data submitted by individual MIPS-eligible clinicians,
groups, or third-party intermediaries for reimbursement

The percentage of patients aged 5-64 years during the
measurement year who were identified as having persistent
asthma and were dispensed appropriate medications that they
remained on for at least 75% of their treatment period

HEDIS: Asthma Medication Ratio*®

Data submitted by individual clinicians, groups, or
third-party intermediaries for health plan performance
reporting

Assessment of adults and children aged 5-64 years who
were identified as having persistent asthma and had a ratio of
controller medications to total asthma medications of 0.50 or
greater during the measurement year

ACO #9: Prevention Quality Indicator: Ambulatory
sensitive conditions admissions for COPD or asthma in
older adults*

Data submitted by individual clinicians, groups, or third-

All discharges ICD-9-CM principal diagnosis code for COPD or
asthma in adults aged 40 years and older, for ACO-assigned
or aligned Medicare beneficiaries with COPD or asthma, with
risk-adjusted comparison of observed discharges to expected

party intermediaries for reimbursement

discharges for each ACO

Abbreviations: ACO, Accountable Care Organization; CMS, Centers for Medicare and Medicaid Services; COPD, chronic obstructuve
pulmonary disease; HEDIS, Healthcare Effectiveness Data and Information Set; MIPS, Merit-based Incentive Payment System.

Current state of asthma quality metrics and national
incentive schemes in the United States
The current asthma quality metrics and national incentive
schemes include the Merit-based Incentive Payment Sys-
tem (MIPS), Health care Effectiveness Data and Information
Set (HEDIS) measures, and Accountable Care Organization
(ACO) measures established by the Centers for Medicare and
Medicaid Services (CMS).**% Several of the current MIPS,
HEDIS, and ACO measures apply to asthma care (TABLE 1).4-4
Notably, guidance in the US lacks updated recom-
mendations for asthma screening and control assessment.
Furthermore, accountability measures of readmission are
currently not applied to asthma (despite being applied to
chronic obstructive pulmonary disease), which can lead to
suboptimal exacerbation management with increased visits
to the emergency department or unplanned hospitalizations.

Challenges with metrics and incentives for asthma
Despite the intention of current metrics and incentives to
improve asthma care, they lack alignment with evidence-
based practice recommendations and leave gaps in care. For
example, national priority and composite measures currently
do not align with best practices for escalation of asthma ther-
apies, and they miss an opportunity for regulating ongoing
harms of the overuse of SCS. Additionally, current care pat-
terns often result in allowing patients to worsen and remain
unnecessarily uncontrolled for a period before an interven-
tion is made (treating to failure), as compared to proactive
treatment implementation to prevent clinical worsening.
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Many clinicians, even those in specialty practice, may
not know about quality metrics for asthma, or the require-
ments are so burdensome that they may avoid using them.
Current measures typically do not reward optimal asthma
care. For example, optimal care suggests that validated
asthma assessment tools should be used. The MIPS asthma
control measure mandates use of 1 of 3 symptom-based vali-
dated control tools, the Asthma Control Test (ACT), Asthma
Control Questionnaire (ACQ), or Asthma Therapy Assess-
ment Questionnaire. However, these tools do not assess
exacerbation risk. Newer data on the composite AIRQ, which
assess the risk for future exacerbations in addition to cur-
rent symptom control, are not included in the MIPS measure
because of the measure’s development before collection of
the AIRQ longitudinal data.***° Moreover, although the MIPS
measure’s current assessment of future exacerbation risk is
linked to the number of emergency department visits or hos-
pitalizations within the last year, this is not a validated mea-
sure, and it can be difficult for clinicians to accurately access
exacerbation history without use of a validated tool designed
for this purpose.”

Importantly, current metrics are cumbersome and
therefore not used. As a pre-COVID-19 pandemic bench-
mark, of 130,225 PCCs reporting MIPS measures in 2019,
only 109—0.08%—reported on MIPS 398 (the asthma control
measure). With the reduction of quality reporting due to pan-
demic waivers, only 7 of 89,718—0.01%—clinicians reporting
MIPS measures in 2022 reported on MIPS 398.

Other measures may be outdated as well; the asthma
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medication ratio (AMR) HEDIS measure, which “assesses
adults and children aged 5 to 64 years who were identified as
having persistent asthma and had a ratio of controller medi-
cations to total asthma medications of 0.50 or greater during
the measurement year,” is outdated considering evidence
that supports use of maintenance and reliever therapy (ICS
plus fast-acting bronchodilator treatment regimens). Addi-
tionally, clinicians may be incentivized to spend excessive
time meeting the metrics or incentive measures to boost pay-
ment, rather than focusing on quality care.”

Potential solutions to these challenges with asthma met-
rics and incentives stem from an updated understanding of
best practices in asthma and corresponding updates in qual-
ity measures. Some changes have already been recognized,
such as the retirement of HEDIS Medication Management for
People with Asthma in 2020 with the release of the NAEPP
2020 Focused Update.” Stakeholders should design quality
metrics to better align with guidelines while also limiting the
burden of data collection and submissions on clinicians. This
may include a more proactive, earlier intervention approach
to treat and lower the risk for irreversible lung damage and
rescue medication side effects, rather than waiting for dis-
ease worsening, as well as early identification of patients
appropriate for specialist referral.

SELECT UNMET NEEDS IN ASTHMA
POPULATIONS

Disparities in asthma care

The burden of asthma can uniquely affect patients and their
families across various age, socioeconomic, and racial and
ethnic groups. For example, disparate patient groups may
face additional barriers accessing asthma care due to lan-
guage and cultural barriers, lack of familiarity with or distrust
of health care systems and resources, poverty, and low num-
bers of primary care facilities and health systems.

Inadequate assessment of asthma
Asthma assessment may be inadequate in many instances;
specifically, current practices may miss patients at risk for
exacerbations, across all severities. Use of validated tools in
practice requires planning to implement effectively but has
been reported to save clinician time in continuity of care.™
Implementation of validated assessments of asthma
control may include asking patients to complete questions
before seeing the clinician, with assistance from the recep-
tionist, rooming staff, or an online portal. The reading levels
of these questions should not pose a high literacy demand on
patients. The clinician could then quickly review the results
and incorporate them into treatment decisions, without
using time during the appointment to conduct the assess-
ment. The validated tools listed here, as well as the GINA

questions, can help ensure the necessary information is
obtained rather than asking less useful questions such as,
“How is your asthma?”

Validated asthma assessment tools include:

o AIRQ. The AIRQ is a recently developed and validated
tool comprising of 10 “yes/no” questions that
incorporates both symptom and exacerbation risk
assessment.* Scores range from 0 to 10, with a score
of 0 to 1 indicating well-controlled asthma and higher
scores representing worsening asthma control.*

The AIRQ control level has been found to predict
risk for future exacerbations across the following 12
months.* Additionally, the assessment tool is linked
to suggestions for further evaluation of each question
domain. Between annual visits, a 3-month follow-up
version of the AIRQ can be used to assess ongoing
disease status and the impact of interventions.*” The
AIRQ has been shown to have low literacy demand,
increasing its usability among patient groups.

Data suggest that the AIRQ may serve to improve
determination of asthma control compared to other
validated tools by assessing previous exacerbations
(FIGURE 1).%849

o Link to the AIRQ: https://www.
asthmaresourcecenter.com/home/for-your-
practice.html

¢ ACT. The ACT includes 5 multi-answer questions with
4-week recall. Scores range from 5 to 25, and higher
scores indicate better control.>* A score of 20 to 25
indicates well-controlled asthma, and the minimum
clinically important difference is 3 points.*

o Link to ACT questions: https://www.
asthmacontroltest.com/welcome

Asthma APGAR. The Asthma APGAR (Activities,
Persistent, triGers, Asthma medications, Response to
therapy) includes 6 questions with 2-week recall; the 3
multi-answer questions are scored with the other 3 to
identify potential reasons for lack of control. Scores of
>2 are considered inadequate control. It is linked to a
care algorithm based on NAEPP guidelines.?*%

o Link to the Asthma APGAR questions and care
algorithm: https://www.aafp.org/dam/AAFP/
documents/patient_care/nrn/nrnl9-asthma-
apgar.pdf

ACQ. The ACQ includes 5 symptom-based questions
with 4-week recall."*” Scores range from 0 to 6, with
higher scores indicating worse asthma control; the
total score is an average of individual items.! Because
the ACQ is a proprietary tool, permission must be
obtained before using it.

o Link to the ACQ: https://www.qoltech.co.uk/acq.html
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FIGURE 1. Accuracy of asthma control assessments in predicting future exacerbations within
12 months, based on prior 12-month exacerbation history*®

Abbreviations: ACT; AIRQ; EO; GINA SCT; NS; NWC and VPC

Patients represented in panel A were assessed as well controlled at baseline and those in panel B were assessed as uncontrolled at baseline.

Source: Chipps BE, Zeiger RS, Beuther DA, et al. Advancing assessment of asthma control with a composite tool: The Asthma Impairment and Risk
Questionnaire. Ann Allergy Asthma Immunol. 2024;133(1):49-56. doi:10.1016/j.anai.2024.03.011

The GINA report suggests 4 areas be covered when
assessing control. The GINA questions are not validated but
can serve as a guide to what to ask if a validated question-
naire is not used. The 4 questions are':

o In the past 4 weeks, has the patient had

o Daytime asthma symptoms more than twice a
week?

o Any night waking due to asthma?

o SABA reliever use for symptoms more than twice
aweek?

o Any activity limitation due to asthma?

Reducing exacerbation frequency and severity

Incorporating ICS as part of rescue therapy is supported
by extensive data, as previously mentioned. Specifically,
budesonide-formoterol has been studied as maintenance and
rescue therapy in those with moderate to severe asthma'é*
and as rescue therapy in patients with mild or mild to moderate
asthma.*25%8 These trials highlight the effectiveness of an ICS
plus fast-acting bronchodilator combination inhaler in man-
aging asthma and preventing exacerbations (formoterol is a
long-acting bronchodilator with rapid onset). Meta-analysis of
budesonide-formoterol studies evaluating use as maintenance
and rescue therapy in patients with uncontrolled moderate-
to-severe asthma indicated a statistically significant decreased
risk for exacerbations with budesonide-formoterol compared
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to previous GINA Step 3 or Step 4 (13.2% vs 17.7%; hazard ratio
0.70; 95% CI, 0.58-0.85; P < .001).%

More recently, an albuterol-budesonide combination
inhaler was approved by the US Food and Drug Administra-
tion (FDA) for patients 18 years and older with asthma. This
approval was based largely on the MANDALA trial, which
showed a 24% decrease in the annualized rate of severe
asthma exacerbations (0.45 vs 0.59; rate ratio, 0.76; 95% CI,
0.62-0.93) and a 33% lower mean annualized total dose of
SCS (86.2 +262.9 mg prednisone equivalents vs 129.3 + 657.2
mg) in patients receiving the fixed-dose combination of
albuterol-budesonide 180/160 pg compared to albuterol
alone (preplanned efficacy analysis).?” Data suggest that
exposure to ICS with rescue/reliever therapy in addition to
ICS used for maintenance therapy would remain within the
range of FDA-approved doses of ICS, even for most patients
using high-dose ICS in their maintenance regimen.*

Approximately 10 to 14 days before an asthma exacer-
bation, progressive rising inflammation accompanies the
decrease in lung function (peak expiratory flow, or PEF)
and increase in symptoms,**5 which may result in patients
increasing SABA-only rescue use.®*** SABA-only rescue
use can provide symptomatic relief, but it does not address
airway inflammation.®*¢' The approximately 10- to 14-day
period leading up to an exacerbation has been suggested
to represent a “window of opportunity” across asthma
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TABLE 2. Basic characteristics of biologic therapies for severe asthma available in the

United States®

Biologic (target) Age Administration | GINA recommendation

Omalizumab (IgE) 26y SC injection Severe exacerbations within last year, sensitization to inhaled
allergens, total serum IgE and weight within local dosing range

Mepolizumab (IL-5) >6y SC injection Severe exacerbations within last year, blood eosinophil >150 cells/pL
or >300 cells/pL

Reslizumab (IL-5) >18y IV infusion Severe exacerbations within last year, blood eosinophil >150 cells/pL

or >300 cells/pL

Benralizumab (IL-5Ra) | >6y SC injection Severe exacerbations within last year, blood eosinophil >150 cells/pL
or >300 cells/pL

Dupilumab (IL-4Ra) >6y SC injection Severe exacerbations within last year, blood eosinophil >150 cells/pL
and <1500 cells/pL, or FeNO >25 ppb, or maintenance SCS

Tezepelumab (TSLP) >12y SC injection Severe exacerbations within last year

Abbreviations: FeNO, fractional exhaled nitric oxide; IV, intravenous; IgE, immunoglobulin e; SC, subcutaneous.

Adapted from Shah and Brightling, 2023.

severities to minimize airway inflammation and either
reduce the severity of or prevent an exacerbation by ensuring
anti-inflammatory therapy is part of rescue treatment.*

BARRIERS TO AND POTENTIAL SOLUTIONS FOR
DELIVERING OPTIMAL ASTHMA CARE
To address unmet needs in asthma populations, clinicians
should consider reducing barriers to delivering optimal
asthma care. Barriers to optimal asthma care may include?:
o Lack of familiarity with recommendations from
national and international guidelines and reports
o Failure to recognize uncontrolled and/or severe asthma
o Failure to implement updated treatment
recommendations, such as ICS-containing rescue therapy
o Clinic workflow challenges, which may include
o Lack of time within appointments
o Inadequate staffing to assist with administrative
functions of asthma care
« Patients’ lack of access to asthma care and treatments
« Lack of access to specialists for patients with severe
uncontrolled asthma, who need more intensive
evaluation for complicating diagnoses, or who are
indicated for initiation of biologic therapy

Addressing these barriers involves increased familiar-
ity among clinicians with the NAEPP 2020 guideline and the
GINA report, as well as educating patients to improve their
knowledge of and adherence to the best asthma treatment for
the patient’s severity level. Addressing access to asthma care
and treatments includes a heightened awareness of dispari-
ties in access between patient groups, assisting patients with
factors including prior authorization, free or low-cost health
care facilities, and financial assistance programs.

PATIENT CASE REVISITED 6 MONTHS LATER

The patient in the case scenario returns to her primary care
clinic for a 6-month follow-up visit. At this visit, the PCC asks the
patient to complete the AIRQ, recognizing its utility in identifying
exacerbation risk. The patient is determined to have uncontrolled
asthma, remaining at risk for exacerbations. Her PCC imple-
ments ICS-containing rescue therapy to reduce exacerbation risk
and improve overall asthma control.

NAVIGATING BIOLOGICS FOR ASTHMA IN
PRIMARY CARE
Biologics represent an important option for additional dis-
ease control in patients with severe asthma. Those who
have frequent exacerbations and/or poor symptom control
despite use of medium- to high-dose ICS/LABA therapy +
long-acting muscarinic antagonists, + leukotriene recep-
tor antagonists, or who are dependent on SCS should be
considered for biologic therapy.’® An overview of bio-
logic therapies approved in the US for asthma is provided in
TABLE 2, including patient age, mode of administration, and
GINA recommendation."®® Approved biologic therapies for
severe asthma in the US (in approval order) include omali-
zumab, mepolizumab, reslizumab, benralizumab, dupil-
umab, and tezepelumab, which have all demonstrated ben-
efit in eosinophilic type 2 severe asthma.®

Although biologic therapies are not typically prescribed
in primary care settings, increased awareness of their ben-
efits for severe asthma treatment may prompt referral for
appropriate patients. A variety of factors influence eligibility
for and ability to access biologic therapies, such as labeled
indications and local payor criteria and affordability, as well
as clinical characteristics such as age, use of SCS, degree of
asthma control, lung function, biomarkers, and comorbidi-
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ties.®® Patient preferences should also be FIGURE 2. Example of an asthma action plan
considered and may be informed by dosing
frequency and route of administration.®%
Additionally, widespread adoption at the
national and local level of guidance that
prioritizes biologic therapies over SCS may
help reduce avoidable health care resource
utilization by promoting adequate disease
management.

PATIENT CASE REVISITED ANOTHER
YEAR LATER

Another year later, the patient’s asthma has
worsened to become severe, evidenced by
multiple severe exacerbations secondary to
worsening outdoor environmental triggers in
her area of residence. Her PCC is meeting
with her at a post-hospitalization visit. Her
inhaled maintenance and rescue therapies
have been maximized, and she is now indi-
cated for biologic therapy. Therefore, a referral
for specialist care is made to further evaluate
and manage her severe asthma.

EFFECTIVE AND EFFICIENT USE OF
ASTHMA ACTION PLANS

Effective use of asthma action plans can
help clinicians give patients and families
specific guidance to take action in iden-
tifying and using early treatment for an
exacerbation.®” As part of an asthma action
plan, triggers should be identified and
addressed for preventing future exacerba-
tions. Asthma self-management education

include helpi . d d Source: American Lung Association. My Asthma Action Plan. 2022. Used with permission. https://
may include helping patients understand ., jung.org/getmedia/dc79f142-a963-47bc-8337-afe3c3e87734/FY22-ALA-Asthma-Action-Plan-

self-monitoring of symptoms and/or lung with-QR-codes.pdf
function (via PEF measurement) and their

written asthma action plan.' At a follow-up visit after an develop the action plan using shared decision-making
exacerbation, the clinician should review and update the « Assessing symptoms early and detecting worsening
asthma action plan with the patient.! Clinicians should also symptoms early that may precede an exacerbation
recognize that SABA-only treatment is no longer the opti- e Determining when and how to escalate rescue/
mal rescue option. reliever (ICS plus rapid-acting bronchodilator)
Policy changes surrounding asthma action plans may treatment (ie, during a “window of opportunity” just
also help influence their effective and efficient use. This preceding an exacerbation)
may include alignment in payor reimbursement, national » Deciding when and how to escalate controller
enforcement in policy, and regulations and health system therapy
performance measures that drive the optimal asthma care « Reviewing response to treatment and assessing next
for patients across disease severities. steps
Principles of self-management of exacerbations using a « Contacting the clinician or emergency services
written asthma action plan may include': An example of an asthma action plan is shown in
» Consulting with the patient and any caregivers to FIGURE 2.
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SUMMARY

PCCs play a critical role in managing care of patients with
asthma across the disease continuum, which includes mild
to severe asthma. For patients with uncontrolled asthma,
regardless of severity, there is an increased risk for exacerba-
tions. This should be addressed by escalating maintenance
therapy and/or by the addition of ICS-containing rescue/
reliever therapy. ICS rescue/reliever therapy can now be in
the form of budesonide-albuterol used as rescue with any
maintenance regimen, or by the use of a single maintenance
and reliever therapy regimen. Strong randomized trial evi-
dence shows the inclusion of ICS in rescue therapy reduces
the risk for exacerbations. PCCs should refer patients with
severe, uncontrolled asthma to a specialist when indicated
for further evaluation and management, which may include
biologic therapy. @
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KEY TAKEAWAYS

Hypercortisolism as a diagnosis is often
delayed or missed, leading to detrimental
consequences for patients, including
unnecessary morbidity and mortality.
Current data suggest the prevalence of
hypercortisolism is higher than previously
estimated.

Hypercortisolism is a heterogeneous,
multisystemic disease with variable
presentation along a spectrum of signs
and symptoms from clinically inapparent
to classically overt.

Hypercortisolism occurs along a con-
tinuum associated with cardiometabolic
risks that increase with disease severity
and duration.

Screening for hypercortisolism in primary
care requires appropriate patient selection
with a high pretest probability, use of a
sensitive screening test, and interpretation
of results within the clinical context of the
patient’s medical history and presentation.

e A successful referral to endocrinology
requires communicating the patient’s
relevant medical history and clinical findings,
reasons for suspecting hypercortisolism, and
results of screening tests.
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UNDERSTANDING HYPERCORTISOLISM:
SUMMARY FOR PRIMARY CARE

Endogenous hypercortisolism, also known as Cushing
syndrome, is a multisystemic endocrine disorder charac-
terized by prolonged excessive cortisol activity.! This con-
dition often goes undiagnosed or is misdiagnosed, result-
ing in unnecessary progression of morbidity and increased
cardiovascular-related mortality.>* Here we discuss the
prevalence, variable presentation, and detrimental clinical
consequences of hypercortisolism, emphasizing the impor-
tance of early detection and appropriate referral.

CLASSIFICATION OF HYPERCORTISOLISM
Hypercortisolism can be classified into 2 main categories':
o ACTH-dependent hypercortisolism: Includes excess
adrenocorticotropic hormone (ACTH) secretion by
pituitary tumors (Cushing disease) and nonpituitary
tumors (ectopic ACTH secretion)
o ACTH-independent hypercortisolism: Includes
autonomous cortisol secretion by one or both
adrenal glands

Cushing disease with a pituitary source is traditionally
viewed as the most common etiology of hypercortisolism.
However, as routine abdominal imaging becomes increas-
ingly common in medical practice, the recognition and
understanding of adrenal hypercortisolism have grown
substantially. Advances in imaging technologies, such as
computed tomography and magnetic resonance imaging,
have led to the detection of more incidental adrenal tumors,
up to 50% of which are associated with autonomous corti-
sol secretion.® These findings enhance the understanding of
the disease and its prevalence, which is higher than previ-
ously thought.”

A MULTISYSTEMIC, HETEROGENEOUS DISEASE

The understanding of the disease's presentation has also
evolved, recognizing hypercortisolism as a multisystemic
and heterogeneous condition. The “index case” of Cushing
disease, described by Harvey Cushing in 1912, exhibited
a full range of overt features, such as a round face, cen-
tral obesity, purple striae, and proximal muscle wasting."8
However, contemporary understanding recognizes that
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hypercortisolism presents with a broad spectrum of symp-
toms and comorbidities.® These include nonspecific fea-
tures that overlap with disorders common in the general
population, such as weight gain, diabetes, hypertension,
obesity, hypokalemia, dyslipidemia, osteoporosis, kidney
stones, and reproductive and psychiatric disorders.*>**
Thus, it is crucial to adopt a personalized approach to
diagnosis that considers the patient’s comprehensive clin-
ical picture.

A CONTINUUM WITH DETRIMENTAL
CONSEQUENCES AND DELAYED DIAGNOSIS

The wide spectrum of clinical signs and symptoms that may
vary among patients can complicate diagnosis, leading to
significant diagnostic delays of up to 10 years.'*"' The con-
sequences of delayed diagnosis can be detrimental, as pro-
longed exposure to elevated cortisol leads to an increased
risk of cardiometabolic abnormalities (diabetes, hyperten-
sion, and cardiovascular disease), osteoporosis, and psy-
chiatric disorders.?® Mortality rates 2 to 5 times higher than
the general population are reported in untreated hypercor-
tisolism.'*'* The detrimental impact of delayed diagnosis
underscores the need for a heightened awareness and timely
intervention in primary care settings.

Importantly, hypercortisolism should be viewed as a
continuum, with increased cardiometabolic comorbidities
and mortality across the spectrum.’ Even cases less clinically
apparent and lacking the classically described overt features
are linked to increased cardiometabolic comorbidities and
mortality.”® Early detection and management are crucial to
mitigate these risks.

WHO TO SCREEN FOR HYPERCORTISOLISM
Although the incidence of hypercortisolism in the general
population is low, recent data suggest that the prevalence is
higher in the at-risk population with certain risk factors. The
2008 Endocrine Society Clinical Practice Guideline recom-
mends screening patients who have multiple risk factors for
hypercortisolism to increase the pretest probability of hyper-
cortisolism and the positive predictive value of the screen-
ing.'s If the pretest probability for hypercortisolism is high,
further evaluation is recommended even in patients with
normal test results.

The guideline recommends screening for hypercorti-
solism in the at-risk population, including patients with the
following features's:

1. Patients with unusual features for their age, such as
osteoporosis/fragility fracture, type 2 diabetes (T2D),
or hypertension in young individuals

2. Patients with multiple and unexplained/
progressive features, like worsening T2D outside
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of the normal progression or unexplained recent
weight gain
3. All patients with adrenal mass

Applying these screening criteria in a prospective hyper-
cortisolism registry, up to a 50% prevalence of hypercor-
tisolism was identified in the at-risk patient populations.?
Additionally, the ongoing CATALYST study (NCT05772169)
has shown that patients with difficult-to-control diabetes
represent an at-risk population with a high pretest probabil-
ity of hypercortisolism. CATALYST is the first prospective,
multicenter, US-based, large study including >1000 patients
with difficult-to-control T2D (glycated hemoglobin [HbAlc]
7.5%-11.5% despite receiving multiple therapies); the preva-
lence of hypercortisolism is 24% in this study.'"'®

These findings confirm a higher-than-expected preva-
lence of hypercortisolism, especially in patients with spe-
cific risk factors (TABLE).* 171926 These patients constitute an
at-risk population, in which screening for hypercortisolism
is warranted.

HOW TO SCREEN FOR HYPERCORTISOLISM

Three tests are commonly used to screen for evidence of
hypercortisolism: the 1-mg overnight dexamethasone sup-
pression test (DST), late-night salivary cortisol (LNSC),
and 24-hour urine-free cortisol (UFC).1%*” Each test has
strengths and limitations.'® However, the 1-mg overnight
DST, using a post-DST serum cortisol cutoff of >1.8 ug/dL,
is recommended as the most sensitive first-line screening
method due to its high sensitivity (up to 95%).'° Well-known
causes of false-positive DST results should be excluded
before diagnosing hypercortisolism. Specific medications
and conditions to watch for are shown in FIGURE 1.2 It is
also important to ensure adequate suppression of normal
pituitary corticotroph function, indicated by serum dexameth-
asone levels 2140 ng/dL, measured alongside serum cortisol
post-DST.'® The 24-hour UFC and LNSC tests are less sensitive
in patients with milder presentations, but an abnormally high
result strongly supports a hypercortisolism diagnosis.?

When interpreting biochemical test results, clini-
cians must account for the clinical index of suspicion,
especially in the context of patients’ medical history and
comorbidities. FIGURE 1 illustrates how to perform the tests
and interpret the results, with testing considerations for
primary care.

SUMMARY OF SCREENING IN PRIMARY CARE
Effective screening for hypercortisolism in primary care
involves the following:
» Appropriate patient selection: Identifying
patients with signs and symptoms suggestive of
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TABLE. At-risk patient population to screen for hypercortisolism

Population

Prevalence of hypercortisolism

Examples of clinical presentation

Patients with adrenal
incidentaloma

Up to 50%°

Patients with unsuspected tumors discovered in
one or both of their adrenal glands

Patients with poorly controlled T2D | Up to 24%7: 192326

Difficult-to-control T2D with HbA1c >7.5% despite
multiple antihyperglycemic medications

T2D with poor glucose control despite insulin
treatment and other comorbidities, including
obesity, hypertension, hyperlipidemia, and CVD

T2D with high insulin dose requirements,
especially prandial insulin

Patients with T2D onset before 40 years of age

Patients with both diabetes and hypertension,
requiring 2 or more drugs to control blood
pressure

Patients with both diabetes and hypertension,
requiring insulin to control blood sugar

Patients with T2D and microvascular or
macrovascular complications

Patients with osteoporosis/ Up to 10.8%2°

fragility fractures

Premenopausal women with fragility fracture

Eugonadal men with fragility fracture

Patients with very low or rapidly declining bone
density, not responding to osteoporosis treatment

Patients with a history of vertebral fracture,
especially obese patients with vertebral fracture

Patients with hypertension Up to 8%2"?

Treatment-resistant hypertension (on 3 or more
antihypertensive drugs, including a diuretic)

Patients with hypertension onset before 30 years
of age

Abbreviations: CVD, cardiovascular disease; HbA1c, glycated hemoglobin Alc; T2D, type 2 diabetes.

hypercortisolism and selecting patients with a high
pretest probability of hypercortisolism'®

o Sensitive screening tests: Using a sensitive screening
test such as the 1-mg overnight DST can help identify
patients who need further investigation®'¢

o Clinical context: Interpreting test results within
the context of the patient’s medical history and
presentation is necessary®

SUCCESSFUL REFERRAL TO ENDOCRINOLOGY
A successful referral to endocrinology hinges on clear com-
munication with the endocrinologist. Primary care clinicians
(PCCs) should include the following in the referral letter
(FIGURE 2):
« The patient’s relevant medical history and clinical
findings
« Reasons for suspecting hypercortisolism,
emphasizing the key factors contributing to high
clinical suspicion

« Descriptions of the testing procedures and results
of initial screening tests (including dexamethasone
serum level for patients with 1-mg overnight
DST)

By providing comprehensive and detailed referrals,
PCCs can facilitate timely and effective specialist care,
ultimately improving patient outcomes. FIGURE 2 summarizes
the process and considerations for screening, workup, and
referral in primary care.

CONCLUSION

Awareness and understanding of hypercortisolism are
essential for PCCs. Recognizing the signs and symptoms,
selecting patients with a high pretest probability, utiliz-
ing appropriate screening methods, and making informed
referrals can significantly impact patient health by reducing
the delay in diagnosis and preventing the severe complica-
tions associated with this condition.
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FIGURE 1. Screening tests for hypercortisolism: Process and considerations®

Overnight Dexamethasone

Suppression Test (DST)
Performing the test
( Overnight Morning
(11pm) (8:am - 9 hours
after dose)
1 mg oral Blood sample for
dexamethasone serum cortisol and
¢ % :l?léalgnethasone

Interpreting results

Within reference range:
<1.8 pg/dL serum cortisol level with
v >140 ng/dL dexamethasone levels.
Hypercortisolism is not very likely.
. Consult endocrinologists if above
m reference range:
>1.8 pg/dL serum cortisol level with
>140 ng/dL dexamethasone levels.
Testing considerations
Potential factors for false positive
o Estrogen-containing medications
e Pregnancy
¢ Rapid dexamethasone metabolism, CYP3A4
inducers
e Dexamethasone malabsorption, failure to
take dexamethasone

e Use of exogenous glucocorticoids
e Chronic renal disease

Potential factors for false negative

e Chronic renal disease

e Chronic liver disease

e (Concomitant medications that inhibit CYP3A4
leading to very high dexamethasone levels

e Cyclic hypercortisolism

24-Hour Urine-Free Cortisol
(UFC)
Performing the test
Collect all urine for 24 hours
A

Dlalol ¢

= X2
- Due to high intrapatient variability,

24 hours

BN the test may require >2 collections.

Interpreting results

Within reference range:
Due to low sensitivity, hypercortisolism
V cannot be dismissed, especially with high
. Consult endocrinologists if above
| (X2) | reference range.

index of clinical suspicion.

Testing considerations

e UFC is insensitive because free cortisol does
not become detectable in the urine until serum
cortisol levels are high enough to saturate
serum CBG.

e UFC is often normal in cases of less clinically
apparent hypercortisolism than typical of
primary adrenal disease.

Potential factors for false positive
e High level of fluid intake

Potential factors for false negative
e Incomplete urine collection

® eGFR <60 mL/min/1.73 m?

e Cyclic hypercortisolism

Late Night Salivary Cortisol
(LNSC)

Performing the test

( Late night (Bedtime)
' Saliva collection
—s

Interpreting results
Within reference range:
Consult endocrinologists if above

Due to low sensitivity, hypercortisolism
m reference range.

cannot be dismissed, especially with high
index of clinical suspicion.

Testing considerations
e | NSC is insensitive.

o Salivary glands contain a high level of the
enzyme 11-beta HSD2 that oxidizes cortisol
to inactive cortisone.

o LNSC levels are often normal in
autonomous primary adrenal disease.

e | NSC is useful to detect early signs of recurrent
Cushing disease.

Potential factors for false positive

e Any blood contamination of the sample (eg,
associated with brushing teeth, flossing,
toothpicks, etc.)

e Smoking, use of chewing tobacco

e Eating licorice

o Use of a steroid inhaler, steroid eye drops, or
steroid lip balm

o Abnormal sleep-wake cycle (eg, night shift
worker or sleep-wake cycle disorder)

e Hypercortisolism due to non-adrenal disease

Potential factors for false negative
o |nsufficient specimen volume

Abbreviations: CBG, cortisol-binding globulin; CYP3A4, cytochrome P450 isoform 3A4; eGFR, estimated glomerular filtration rate; HSD2, hydroxysteroid

dehydrogenase type 2.

Source: Scoffings K et al. Recognising and diagnosing Cushing’s syndrome in primary care: challenging but not impossible. Br J Gen Pract. 2022;72(721):399-
401. Figure licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution, and reproduction.
The license can be viewed at this link: https://creativecommons.org/licenses/by/4.0/legalcode.

CASE STUDY

A 68-year-old man presents with gradual abdominal weight
gain over the past 4 years and finds it increasingly difficult to
control his hypertension and T2D, especially postprandial blood
glucose, despite adherence to multiple antihyperglycemic agents
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and efforts to control his diet. He has a history of obesity (with
recent, unexplained central weight gain), kidney stones, mixed
hyperlipidemia, osteopenia (with a previous nontraumatic stress
fracture), coronary artery disease, diabetic neuropathy, and
peripheral polyneuropathy. He takes multiple blood pressure and
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FIGURE 2. Process and considerations for screening, workup, and referral for
hypercortisolism in primary care

O Step 1: Screen based on clinical suspicion

\ High index of clinical suspicion should trigger screening for hypercortisolism.

{

Step 2: Take patient history

It is essential to use a holistic approach, taking into account the patient’s history
Q’}‘, _ (eg, medications, physical exam, comorbidities, lab results).

}

Step 3: Perform biochemical testing

Start with overnight 1-mg DST as the most sensitive first-line test.

Step 4: Interpret results

‘/ Y
\_*
@)

It is essential to use a holistic approach, taking into account the patient’s history
(eg, medications, physical exam, comorbidities, lab results).

/

Step 5: Refer to an endocrinologist

When making the referral, provide all necessary information to enable the endocrinologist
to make a timely diagnosis and create a proper management plan.

Checklist for communication with endocrinologists

[ The patient's relevant medical history and clinical findings.

[ Reasons for suspecting hypercortisolism, emphasizing the key factors contributing to
high clinical suspicion.

[ Descriptions of the testing procedures and results of initial screening tests (including
dexamethasone serum level for patients with 1-mg overnight DST).

Abbreviation: DST, dexamethasone suppression test.

antihyperglycemic medications. The patient presents to his PCC, e Morning cortisol: 19 pg/dL (normal 10-25 pg/dL)?®
noting, “I am taking too many drugs—you are missing something. e Post-1-mg DST serum cortisol: 3.5 pg/dL (normal range
There has got to be a better way!” <1.8 pg/dL)'®
e Post-1-mg DST serum dexamethasone: 412.7 ng/dL

Laboratory Evaluations (expected range >140 ng/dL for adequate serum cortisol

e Glycated hemoglobin (HbA1c): 7.8% suppression)?®

e Fasting glucose: 124 mg/dL e 24-hour UFC: 38 pg/24 hr (normal range varies

e 4-hour postprandial glucose: 240-295 mg/dL, despite depending on specific test; example normal range

dietary carbohydrate control <11-53 pg/24 hr)*
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Clinical assessment
The patient has several risk factors that increase the pretest prob-

abilit
inclu
vasc

y of hypercortisolism and should trigger screening. These
de difficult-to-control T2D with microvascular and macro-
ular complications, postprandial hyperglycemia elevated

out of proportion to fasting glucose and HbA1c levels, resistant
hypertension, unexplained central weight gain, kidney stones,
osteopenia, and fragility fracture. In the presence of these risk
factors, the diagnosis of hypercortisolism, with careful exclusion
of known causes leading to false-positive results, is confirmed

with

a 1-mg DST serum cortisol level >1.8 pg/dL and serum

dexamethasone >140 ng/dL.

Outcome

The patient was referred to an endocrinologist for further evalua-
tion and confirmation of ACTH-independent autonomous adrenal
hypercortisolism. Adrenal imaging confirmed a structural source
of excess cortisol, and cortisol-directed therapy was provided.

The

patient experienced improvements in glucose control with

an HbA1c reduction to 5.7%. In addition, this patient was able
to discontinue 4 of his antihyperglycemic medications. Blood
pressure control improved, even though 3 of 5 blood pressure

med

ications were discontinued, and he lost 25 Ibs.

Clinical learning

This

patient could have been considered a “typical” patient seen in

the primary care setting. This case underscores the importance of

a hol

istic approach, taking into account the patient’s medical his-

tory and comorbidities. This comprehensive assessment enabled

effective screening and appropriate treatment, ultimately improving

the patient’s outcomes. @
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KEY TAKEAWAYS

e Chronic obstructive pulmonary disease
(COPD) remains a substantial cause of mor-
bidity and mortality in the United States.

e Patients with COPD are more likely to
have cardiovascular disease (CVD) than
those without COPD, and cardiopulmo-
nary events are the most common reason
for death.

*Notable updates in the 2024 Global
Initiative for Chronic Obstructive Lung
Disease (GOLD) report include additional
information on hyperinflation, leveraging
lung cancer screening to assess for COPD,
the role of blood eosinophil count, choice
of inhaler device, and pharmacotherapy for
smoking cessation.

cardiopulmonary risk evaluation includ-
ing both future respiratory exacerbation
and CVD risk, recognizing that future ex-
acerbations and hospitalizations are more
likely after an episode.

e Primary care clinicians (PCCs) can work
with a multidisciplinary team and support
staff to develop approaches to transitional
care that enhance overall patient care and
treatment outcomes.
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SUPPORTER

¢ Optimizing transitional care management
post-hospitalization or post-emergency
department discharge for patients with
COPD is essential and should include

DISCLOSURES

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a com-
mon disease worldwide and in the United States that causes
significant morbidity and mortality."* As of 2021, COPD was
the sixth leading cause of death in the US and accounted for
most of the deaths from chronic lower respiratory diseases.?
Mechanisms of COPD and exacerbations increase the risk for
both pulmonary and cardiovascular (CV) events (cardiopul-
monary risk)."® A proposed definition of cardiopulmonary
risk is “the risk for serious respiratory and/or CV events in
patients with COPD. These include, but are not limited to,
COPD exacerbations, myocardial infarction, stroke, heart
failure decompensation, arrhythmia, and death due to any
of these events” (FIGURE).” Cardiopulmonary causes are the
most common reasons for death in patients with COPD and
can lead to early death.?® In addition to patient morbid-
ity, costs and health care utilization are significant impacts
of COPD.

Costs of COPD in the US increased 72% from 2000 to
2018 and are estimated at approximately $24 billion each year
among adults 45 years of age and older, including $11.9 bil-
lion in prescription drug costs, $6.3 billion in inpatient costs,
$2.4 billion in office-based costs, $1.6 billion in home health

This article is supported by funding from
AstraZeneca.

Dr. Kaplan serves as a consultant and
member of the advisory board and speak-

costs, $900 million in emergency department (ED) costs,
and $800 million in outpatient costs.”” The average annual
cost per patient per year is estimated at $4,322.'° Hospital-
izations and ED visit rates for COPD remain high, although
rates decreased from 2016 to 2020, driven significantly by
the COVID-19 pandemic, which led to avoidance of health
care facilities and limited capacity in these institutions.' In
2020, there were 335,000 hospitalizations for COPD in the US
(101.3 per 100,000 population) and 925,000 ED visits (279.1
per 100,000 population).'®

Results of a recent US cross-sectional study indicate that
adults living with COPD were more likely to be unemployed
than those without COPD (56.2% vs 45.3%), were unable to
work due to illness or disability (30.1% vs 12.1%), and had dif-
ficulty paying bills (16.1% vs 8.8%).!! Additionally, those with
COPD reported worse perceived health (36.2% vs 14.4%),
missed more work days because of illness or injury per year
(median, 2.5 days vs 0.0 days), and had limitations in physical
function (40.1% vs 19.4%). Adults who self-reported as Black
were more likely to have CV-risk conditions, worse socioeco-
nomic and health-related quality of life outcomes, and higher
health care expenses than those who self-reported as White
or of other races.”
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FIGURE. COPD-associated cardiopulmonary risk

COPD MANAGEMENT AT TRANSITIONS OF CARE

and treating exacerbations, and ensuring adequate

intervention at care transitions.'>'® Specific tasks
performed at transitions of care (after hospital or
ED discharge) by PCCs or other office staff include
a follow-up, post-discharge visit, medication recon-
ciliation, and multidisciplinary team coordination,
including referrals to a specialist when needed.'>"”

CASE STUDY

A 62-year-old man with COPD is admitted to the hos-
pital with difficulty breathing due to an infectious exac-
erbation of his COPD, and with treatment, his status
improves during the course of his stay. He starts with
prednisone and antibiotics, and his long-acting musca-
rinic antagonist (LAMA) inhaler is intensified to a long-
acting beta agonist (LABA) + LAMA + inhaled cortico-
steroid (ICS) inhaler, based on his high risk for recurrent
exacerbation. He is discharged with a prescription
for a LABA + LAMA + ICS inhaler that is not covered
by insurance. At a post-discharge follow-up visit, the
patient tells his PCC that he cannot afford the inhaler
and has not picked it up yet. His overall management
is complicated by a history of transient ischemic attack
after a previous COPD exacerbation, though he did
not experience any CV events during this most recent
hospitalization.

The patient in the case scenario above is at
increased cardiopulmonary risk due to his recent

Abbreviation: COPD, chronic obstructive pulmonary disease.

Arrow type and shade indicate strength of association: strong association, with substantial
supporting data (dark grey solid); emerging association, with some supporting data (dark
grey dotted); suspected association, with data yet to be generated (light grey dotted).

Source: Singh D, et al. Implications of cardiopulmonary risk for the management of COPD:
a narrative review. Adv Ther. 2024;41(6):2151-2167. No changes were made to the figure
prior to reprinting. Figure licensed under a Creative Commons Attribution-Noncommercial
4.0 International License, which permits any non-commercial use, sharing, adaptation,

distribution, and reproduction. The license can be viewed at this link:
https://creativecommons.org/licenses/by-nc/4.0/legalcode

Risk for morbidity and mortality from COPD is particu-
larly pronounced surrounding transitions of care, which are
defined by the Centers for Medicare & Medicaid Services
(CMS) as “the movement of a patient from one setting of care
(hospital, ambulatory primary care practice, ambulatory
specialty care practice, long-term care, home health, rehabil-
itation facility) to another”**!* Data suggest that implement-
ing transitions of care best practices can optimize COPD care
and lead to lower readmission rates.'*'*

Because approximately 80% of patients with COPD are
managed in the primary care setting, primary care clini-
cians (PCCs) play a major role in managing COPD, includ-
ing maximizing quality of life, addressing CV risk, preventing
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exacerbation and subsequent nonadherence to pre-
scribed exacerbation prevention triple-inhaled ther-
apy. During this transitional care visit, the PCC and
other members of the care team should seek to reduce
the patient’s risk for mortality and other adverse out-
comes, improve access to COPD and CV treatments,
and reduce the risk for future exacerbations.

2024 GOLD REPORT UPDATES
The 2024 Global Initiative for Chronic Obstructive Lung Dis-
ease (GOLD) report includes a variety of updates, many of
which are described below, that clinicians need to be aware
of to remain updated on the best practices for COPD man-
agement. Additional key updates that are not reviewed in
this article include information on preserved ratio impaired
spirometry, clarification of the role of prebronchodilator spi-
rometry, and interstitial lung abnormalities."”
Hyperinflation. A section on hyperinflation has been
added. Hyperinflation is defined as increased gas volume in
the lungs compared to normal values at the end of sponta-
neous expiration. It places additional strain on the heart by
reducing preload and afterload and is common in patients
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with COPD. Hyperinflation contributes to impaired exer-
cise tolerance, dyspnea, increased risk for hospitalization,
development of respiratory failure, and increased mortal-
ity.'” Interventions that can improve hyperinflation include
bronchodilators, supplemental oxygen, pulmonary reha-
bilitation, pursed lip breathing, inspiratory muscle training,
sputum management, and lung reduction surgery (in certain
cases of severe hyperinflation).

COPD identification and screening. Certain patients,
such as those undergoing screening for lung cancer or
investigation for lung abnormalities, can be screened using
low-dose chest computed tomography (LDCT), leveraging
this imaging to identify unrecognized symptoms of COPD
and assess airflow limitation.'” Additionally, the role of spi-
rometry has been re-emphasized for diagnosis, assessment
of severity of airflow obstruction for prognosis, and follow-
up assessment including therapeutic decision-making and
identification of rapid decline.'” Of note, the GOLD report
recommends case finding, or screening for symptoms, but
not proactive, routine screening for COPD."”

Blood eosinophil count. The 2024 report further empha-
sizes the role of measuring blood eosinophils in patients
with COPD. Blood eosinophil counts predict the magnitude
of effect of ICS in preventing exacerbations and are recom-
mended to guide use of ICS as a component of pharmaco-
logic management of COPD.""

Choice of inhaler device. GOLD recognizes the differ-
ences in device size, portability, steps to prepare and inhale
a dose, technique, and cleaning procedures between inhaler
devices.'” Patients who are correctly using their current
inhaled therapy who undergo treatment adjustment have a
better chance of correct use if the new therapy uses the same
device. The ability to use inhaled devices correctly depends
on cognitive ability, dexterity, coordination, inspiratory flow
ability, experience with other inhaler devices, and previous
education on inhaler technique."”

Pharmacotherapy for smoking cessation. Consistent
with evidence of the benefit of pharmacologic interventions
to increase the likelihood of successful smoking cessation,
GOLD recognizes the effectiveness of interventions such as
nicotine replacement therapy, bupropion, nortriptyline, and
varenicline."”

Vaccine recommendations. Recommendations for vac-
cines in patients with COPD were updated to align with current
guidance from the Centers for Disease Control and Prevention,
and vaccine recommendations are reviewed briefly below.

CARDIOPULMONARY DISEASE AND COPD

The pathophysiology and treatment of cardiopulmonary dis-
ease are interrelated and affect overall health outcomes.>*%-%!
COPD increases the odds of having CV disease by a factor

of 2.7, compared with patients without COPD.*? A recent
National Health and Nutrition Examination Survey popula-
tion-based, cross-sectional study examined the prevalence
of CV disease in patients with COPD using data from 2013-
2018 in US adults aged 40 years and older.” The CV diseases
considered were coronary heart disease, heart failure, angina
pectoris, heart attack, diabetes, and stroke. Of 11,425 patients
included, 661 had COPD and 10,764 did not. Patients with
COPD had a significantly higher prevalence of CV disease
(59.6%) than those without COPD (28.4%). After adjustment
for covariates, COPD was significantly associated with the
prevalence of 1 (odds ratio [OR], 2.2; P < .001), >2 (OR, 3.3;
P<.001),and =3 (OR, 4.3; P<.001) CV diseases.

Patients with cardiopulmonary disease experience
worse cardiac outcomes than those without COPD, as major
adverse CV events are more likely after an acute COPD exac-
erbation, and CV events are one of the most common causes
of death in patients with COPD.?*'" CV risk can remain ele-
vated for up to 1 year following a COPD exacerbation, and
as few as 1 severe COPD exacerbation can double the risk
for heart attack and increase the risk for hospitalization and
cardiopulmonary-related death.**

Suggested pathophysiologic mechanisms for cardiopul-
monary disease include physiologic links between COPD
and CV disease, such as dyspnea, hypoxemia, hyperinflation,
and systemic inflammation.* Risk factors that contribute to
cardiopulmonary disease include age, smoking, physical
inactivity, unhealthy diet, air pollution, genetic background,
and health conditions such as diabetes, hypertension, hyper-
lipidemia, and infections.'®*

Potential strategies to address cardiopulmonary disease
associated with COPD include approaching COPD treatment
as proactive (rather than reactive), appropriately initiating or
escalating therapy to reach treatment goals, implementing
triple-inhaled therapy (LAMA + LABA + ICS) for appropriate
candidates, detecting and treating COPD earlier, and placing
an increased focus on multidisciplinary management to treat
COPD as a CVrisk factor and manage CV risk appropriately.”
This includes implementing interventions that reduce CV
and all-cause mortality in COPD, such as smoking cessation,
early initiation of pulmonary rehabilitation, and fixed-dose
combination triple therapy.”

COPD EXACERBATION FOLLOW-UP AT
TRANSITIONS OF CARE

Optimizing management of COPD at transitions of care to
mitigate exacerbations is essential, as an initial hospital-
ization for a COPD exacerbation is associated with recur-
rent exacerbations and other factors leading to short-term
readmission and increased all-cause mortality."” Hospital
discharge bundles are often used to include key actions
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intended to facilitate successful transition to outpatient care.

Discharge criteria include the following'":
o Review of clinical and laboratory data
o Check maintenance therapy and patient

COPD MANAGEMENT AT TRANSITIONS OF CARE

Components of a post-discharge follow-up might include
a variety of actions, including evaluation of patients’ under-
standing of treatment regimens, assessment of symptoms, and
determining the status of relevant comorbidities, such as CV

understanding
o Reassess inhaler technique

o Ensure understanding of acute medication regimen

(steroids/antibiotics)

o Assess need for continuing oxygen therapy, if applicable
¢ Provide management and follow-up plan for

comorbidities

o Confirm follow-up arrangements for outpatient visits
o Step up therapies for COPD to help reduce the risk for

further exacerbations

« Consider vaccination status for influenza, COVID,
pneumonia, tetanus-pertussis, and respiratory

syncytial virus (RSV)

Discharge instructions should also aim to
prevent further exacerbations and should
include recommendations that the patient
participate in pulmonary rehabilitation,
keep their scheduled follow-up visit, and
receive recommended vaccines.”” Phar-
macotherapy considerations at discharge
should include optimizing CV medica-
tions (if applicable) and considering
COPD treatments that can reduce exac-
erbations such as triple therapy in a single
inhaler.'” Other preventive therapies such
as roflumilast, azithromycin, mucolytic
therapy, and an oscillating positive expi-
ratory pressure device to help with mucus
clearance may be considered based on
patient characteristics.

Effective and early post-discharge
follow-up is recommended to optimize
transitions of care, regardless of any pre-
discharge interventions. Early follow-up
within 1 month following discharge is
associated with fewer exacerbation-related
readmissions and is recommended where
possible.*’ Multiple patient-related factors
may preclude early follow-up after hospi-
talization for COPD, including poor adher-
ence to medical recommendations, limited
social support, the presence of more severe
disease, and limited access to medical care.
Regardless of the reason, patients who do
not receive early post-discharge follow-up
have increased 90-day mortality.'”
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risk assessment.'”” Recommended actions during a short-term
(1 to 4 weeks) and long-term (12 to 16 weeks) follow-up visit
are similar, though at the short-term follow-up, patients’ eligi-
bility for pulmonary rehabilitation should be assessed, and at
the long-term follow-up, spirometry should be conducted."” If
not already in place, transitional care visits provide opportu-
nities to place referrals to specialists, where needed. A more
comprehensive “checklist” set of post-discharge follow-up
actions has also been suggested (TABLE).*

Prevention of future exacerbations should also be
addressed at post-discharge follow-up visits. Patients may be
more motivated immediately following an episode to engage

TABLE. Example transitions of care COPD checklist for
post-hospital discharge and chronic management??

Post-hospital discharge follow-up

Pharmacologic considerations
O Provide medication reconciliation
O Apply GOLD treatment strategies/evidence-based treatment strategies
[0 Symptom assessment/strategy review
O Action plan: importance of early symptom recognition
O Review action plan
O COPD assessment test (CAT)
Link: https://www.catestonline.org/patient-site-test-page-english.html
O Modified British Medical Research Council (ImMMRC) questionnaire
Link: https://www.uptodate.com/contents/image?imageKey=PULM/86426
O Symptom diary

O Provide continued patient education and counseling on role of long-term preventive
and acute rescue medications

[ Assess inhaler technique and concerns with inhaled medications

[0 Measure spirometry: forced expiratory volume in 1 second (FEV,)

O Consider measuring peak inspiratory flow in those prescribed a dry powder inhaler
[0 Perform cognitive and functional assessment and relation to appropriate device use
[0 Assess for changes in delivery device/medication

[0 Manage comorbidities, including cardiopulmonary risk

O Ensure vaccinations are up to date

[ Assess need for starting or continuing supplemental oxygen administration

Nonpharmacologic considerations

O Evaluate durable medical equipment care/concerns/issues

[0 Assess home health care needs and plan to start if necessary

[0 Address nutritional concerns

[0 Evaluate for smoking cessation/second-hand exposure avoidance
[0 Assess goals of care/advanced directives

O Apply Transitional Care Management Codes for Medicare patients

(99495 and 99496) CONTINUED ON NEXT PAGE
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in interventions that can help prevent exacerbations. When
determining the patient’s treatment regimen at transitional
care visits to reduce the risk for exacerbations, clinicians should
consider the use of nonpharmacologic and pharmacologic
therapies that reduce the frequency of COPD exacerbations."”
Real-world evidence for transitional care programs.
Although transitional care is recommended for all patients
with COPD who are hospitalized, data are mixed as to the
impact of formalized transitional care programs on out-
comes. A recent systematic review and meta-analysis exam-
ined 9 randomized trials across multiple countries (includ-
ing the US) assessing the effects of transitional care programs

TABLE. (continued)

on health care utilization and quality of life in patients with
COPD." There was no statistically significant difference
observed in the number of hospital readmissions and ED
visits due to COPD between patients who were enrolled in a
transitional care program and those who were not. However,
patients in transitional care programs had a lower risk for
readmission (risk ratio, 0.68; 95% CI, 0.56-0.84; P =.0004) and
anumerically higher respiratory-related quality of life (mean
difference on St. George’s Respiratory Questionnaire, —10.58,
95% CI, -26.48t0 5.33; P=.19."*
Another study describing pharmacist-led transitions of
care service for underserved patients with COPD noted that
a significant decrease in the composite
outcome (180-day COPD-related hospi-

Chronic care management

talizations and ED visits) was observed in

Pharmacologic considerations
[0 Continue to monitor for any COPD exacerbations

[0 Apply GOLD treatment strategies/evidence-based treatment strategies

O Monitor for change in symptoms

[ Provide continued patient education and counseling on role of long-acting and

short-acting medications

[ Review inhaler technique and assess for changes in delivery device/medication

[0 Consider measuring peak inspiratory flow in those prescribed a dry powder inhaler
[ Perform cognitive and functional assessment and relation to appropriate device use
[0 Review all medications and provide medication reconciliation at each visit

[0 Review action plan
O Symptom and strategy review
o CAT

Link: https://www.catestonline.org/patient-site-test-page-english.html

O mMRC questionnaire

Link: https://www.uptodate.com/contents/image?imageKey=PULM/86426

[ Assess inhaler technique at every visit

[0 Assess need for resting and exertional oxygen assessment
[0 Ensure vaccinations are up to date

[ Screen for alpha-1 antitrypsin deficiency if not already done
[ Screen as appropriate for lung cancer

O Bone density tests per guidelines

O Consider sleep study (screening tool for obstructive sleep apnea:

https://www.fpagc.com/tools-resources)

Nonpharmacologic considerations

[ Discuss and address medication access concerns/affordability issues
[0 Continue to evaluate durable medical equipment care/concerns

[0 Address caregiver concerns and provide education resources
[0 Address potential barriers to pulmonary rehabilitation

[0 Manage comorbidities that impact COPD, including cardiopulmonary risk

[0 Smoking cessation/second-hand exposure avoidance
O Promote physical activity
[0 Assess for advanced care planning

the pharmacist intervention group com-
pared with usual care (mean difference,
0.82; 95% CI, 0.05-1.60; P=.04)."? This was
mostly driven by lower 30-day hospitaliza-
tions in the intervention group (mean dif-
ference, 0.15; 95% CI, 0.04-0.27; P = .01)."?
An additional pharmacist-led transition
of care service for patients admitted with
a principal diagnosis of COPD resulted in
a decrease in the 30-day readmission rate
from 25% at baseline to a mean of 16.2%
after implementation.®

If an institution were to develop or
implement a transitional care program
for patients with COPD, it would seem
prudent to include the elements men-
tioned previously as recommended in
the GOLD report, focusing on interven-
tions supported by evidence.

Patient case scenario, revisited. In
the patient case scenario presented pre-
viously, the primary care team should
engage in the recommended post-dis-
charge actions to prevent exacerbations
and readmission to the hospital. The team
might consider checking the patient’s
insurance coverage to determine if there
is an alternative LABA + LAMA + ICS
inhaler that would be covered and more
affordable for the patient. If possible, the
treatment should be prescribed in the
same (or a similar) device so the patient is
familiar with how to use it. The care team
might also help the patient pursue other
cost-savings options such as copay cards

Source: American Society of Health-Systems Pharmacists, 2023.%

or patient assistance programs where
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applicable. Ensuring the patient receives and is adherent to the
prescribed treatment will help reduce his risk for mortality and
future exacerbations, in addition to other benefits from a thor-
ough transitional care visit.

Additional considerations include ensuring the patient’s

understanding of the role of acute relievers vs maintenance
medications; verifying adequate inhaler technique and med-
ication delivery; considering the measurement of peak inspi-
ratory flow when using dry powder inhalers; arranging pul-
monary rehabilitation; reinforcing and supporting smoking
cessation efforts; considering mucus clearance techniques
(if there is a persistent cough and mucus); arranging vac-
cination for influenza, COVID, pneumococcal pneumonia,
and RSV at the appropriate time of year; reviewing and treat-
ing comorbidities including CV risk; optimizing nutrition;
assessing oxygenation at rest and with activity; and creating
a COPD action plan for further exacerbations that includes
prompt therapy initiation.

CONCLUSION

PCC

s are urged to incorporate best practices for managing

COPD into clinical practice, due to the essential role of pri-
mary care in improving outcomes in COPD. This includes
recognizing the health burden of COPD and associated car-
diopulmonary risk, employing optimal approaches for tran-
sitional care visits, and optimizing treatment through prac-
tice change initiatives. @
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INTRODUCTION

Primary care’s role in patient-centered COPD care
Primary care clinicians (PCCs) play a critical role in the care
of patients with chronic obstructive pulmonary disease
(COPD). Between 10% and 20% of their adult patients have

COPD, many of whose cases are unrecognized.'* Especially
in the United States, PCCs are involved with caring for most
patients with COPD (approximately 80%) across the disease
continuum, sometimes in collaboration with specialists."*
However, despite the availability of evidence-based guide-
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lines and implementation of various location-specific COPD
protocols, gaps persist between guideline-recommended
COPD care and real-world clinical practice.>”

COPD is a common, preventable, and treatable disease
with persistent respiratory symptoms and airflow limitation.?
It is a significant public health and clinical challenge, rank-
ing in the top 3 causes of mortality worldwide.*® The 11.7%
global prevalence of COPD is expected to rise over the next
40 years.® In the US, COPD is the leading lower respiratory
cause of death and is the fourth leading overall cause of death.’
An estimated $49 billion per year in medical costs are attrib-
uted to COPD.>® Exacerbations account for the largest propor-
tion of COPD costs, resulting in 725,000 hospitalizations and
1.5 million emergency department visits each year.>#1%!!

COPD is characterized by several pathophysiologic
respiratory changes, including obstruction (defined spiro-
metrically as forced expiratory volume in 1 second [FEV,]/
forced vital capacity [FVC] <0.7) and an accelerated decline
in FEV,.*'* Gas exchange abnormalities result in hypoxemia
and hypercapnia. Mucus hypersecretion can cause a chronic
productive cough, dyspnea, increased sputum produc-
tion, lower oxygen saturation, worsened quality of life, and
increased risk of all-cause mortality.>’*'* Common com-
plications of COPD include exacerbations, cardiac disease,
muscle wasting, depression, and osteoporosis.® Secondary
late effects may also include pulmonary hypertension due to
hypoxic vasoconstriction of pulmonary arteries.'®

CASE STUDY

A 54-year-old woman with a diagnosis of COPD presents to her
PCC with complaints of occasional increased dyspnea the past
few weeks. She reports that her COPD has been “under control”
for a few years, but now she’s having more symptoms. She is
currently prescribed tiotropium (a long-acting muscarinic antago-
nist [LAMA]) and salmeterol (a long-acting beta,-agonist [LABA])
in separate inhalers. She notes that she uses tiotropium pretty
regularly but admits that she has had trouble paying for her medi-
cations and has not filled the salmeterol prescription in the past
several months.

Upon further assessment, the patient does say she has
been to urgent care and then on to the emergency department
twice in the past year, where she was diagnosed with exacerba-
tions and treated with oral “prednisone.” Her COPD Assessment
Test (CAT) score today is elevated (12), and her eosinophil count
is 400 cells/mL. The patient smokes “a few cigarettes a day” and
says her activities are limited to attending church, going to the
grocery store, and participating in a card club each week.

The patient in the case scenario could benefit from individu-
alized COPD care that better addresses her needs and pref-
erences. She continues to smoke, which increases her risk for
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exacerbations, disease progression, and adverse outcomes,
and her adherence to therapy is suboptimal due to financial
constraints. She would also benefit from more physical activity.

DIAGNOSIS OF COPD IN PRIMARY CARE

Since most patients with COPD are managed by PCCs in the
US, PCCs are often tasked with establishing the initial COPD
diagnosis.*'” A COPD diagnosis requires suspicion of the
diagnosis, confirmation of symptom burden, and spirom-
etry, the latter of which tends to be underused in primary
care settings.'® Lack of obtaining diagnostic spirometry, time
pressures in primary care offices, and barriers to referral
for spirometry (patient acceptance, distance, and costs) are
reasons for low rates of spirometry use. When spirometry
results are obtained, inexperience and lack of knowledge of
spirometry interpretation may result in misdiagnoses in 10%-
40% of individuals."*' Other factors that make COPD diag-
noses challenging include underestimation of symptoms by
patients and the progressive nature of the disease.?*

The Global Initiative for Chronic Obstructive Lung Dis-
ease (GOLD) was established in 1998 to try to summarize
current evidence and guide improvements in prevention and
management of COPD through a worldwide coordinated
effort. The first GOLD report was released in 2001, is updated
annually, and has become a respected resource—the most
often consulted resource when one is used by clinicians
(79.4% of PCCs and 91.3% of pulmonologists).>'” However,
several studies indicate that substantial discrepancies con-
tinue to exist between GOLD recommendations and actual
clinical practice.>”

While PCCs may implement some components of rec-
ommended COPD care, such as assessing oxygen satura-
tion and levels of dyspnea, many essential components are
missed.® Less than half of patients diagnosed with COPD
receive spirometry, and many use inhaled treatments that
are not consistent with GOLD recommendations.?* Addi-
tionally, fewer than 5% of patients with COPD undergo pul-
monary rehabilitation (PR), although significant evidence
supports its benefits.?>* The next sections of this article dis-
cuss the most recent GOLD 2024 recommendations for diag-
nosis and treatment of COPD, with an emphasis on practi-
cal application and patient-centered approaches in primary
care settings.

2024 GOLD report recommendations for diagnosing
COPD

Diagnosis of COPD is based on a recognition of symptoms,
presence of risk factors, and confirmation of the diagnosis
via spirometry (FIGURE 1).2 Of note, screening for COPD is
not recommended for asymptomatic adults, even if other
risk factors are present.*” The identification of postbroncho-
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FIGURE 1. GOLD recommendations for assessment of COPD?

certain patients already receiving COPD

treatment, as blood eosinophils predict
the magnitude of the effect of inhaled
corticosteroids (ICS) added to mainte-
nance bronchodilator therapy in pre-
venting exacerbations.®

PRACTICAL MANAGEMENT OF
COPD IN PRIMARY CARE
Therapeutic regimens for GOLD A, B,
and E treatment groups consist of various
combinations of pharmacotherapy and
nonpharmacotherapy. The primary medi-
cations used include short-acting beta,-
agonists (SABAs) or muscarinic antago-
nists (SAMAs)—used only for those with
few symptoms and rare exacerbations and
as supplemental “rescue therapy” for all
others; LABAs and LAMAs; and ICS only

Abbreviations: CAT, COPD Assessment Test; FEV1, forced expiratory volume in 1 second; FVC, forced
vital capacity; GOLD, Global Initiative for Chronic Obstructive Lung Disease; mMRC, modified Medical

Research Council dyspnea questionnaire.

© 2023, Global Initiative for Chronic Obstructive Lung Disease, available from www.goldcopd.org, pub-

lished in Deer Park, IL, USA.

dilator FEV,/FVC ratio <0.70 is considered to be required for
a diagnosis of COPD.? Inaccurate and delayed PCC diagnoses
of COPD can lead to inappropriate treatment and disease pro-
gression.! Correct interpretation of spirometry is a key factor
in limiting misdiagnosis of COPD. Resources are available to
improve PCC interpretation of spirometry.

Once a COPD diagnosis is established, patients are clas-
sified by degree of symptom burden using 1 of 2 standard-
ized assessments, the modified Medical Research Council
(mMRC) dyspnea scale or the CAT and the frequency of
exacerbation-like events in the prior 12 months.? The mMRC
is a dyspnea questionnaire with scores (or grades) ranging
from 0 to 4 based on severity of dyspnea, with 4 being the
most severe. The CAT is an 8-item questionnaire intended to
assess health status in patients with COPD. CAT scores range
from 0 to 40, with higher scores indicating more severe COPD
symptoms.®

Patients are then classified into GOLD groups A, B, or
E, which correspond to initial treatment recommendations.
Additionally, disease severity based on airflow limitation
(actual FEV, compared to predicted) can be divided into
GOLD grades 1 to 4, ranging from mild to very severe, which
may be useful for assessment of disease progression and
need for supplemental oxygen evaluation.® Smoking status,
a,-antitrypsin, vaccination status, and comorbidities should
also be assessed to help guide treatment and next steps.®
Additionally, blood eosinophil count may be measured for

for prevention in those at high risk of exac-
erbations (FIGURE 2).® Important nonphar-
macotherapy management includes gen-
eral COPD education, inhaler technique
education, smoking cessation support,
vaccinations, and pulmonary rehabilitation or, at least, activ-
ity enhancement.® Once initial treatment is selected, patients
should be evaluated regularly to assess disease/symptom con-
trol, and therapy should be modified accordingly. While rou-
tine follow-up patients with COPD is essential, the frequency
and intervals are individualized based on the disease severity.
There are many components of COPD care (FIGURE 3),°
and PCCs should not feel obligated to address every part
of treatment during any single visit, this being the impor-
tance of continuity care.® Based on the patient’s individual
needs and preferences, PCCs can select which components
of COPD care would be the most impactful and choose to
focus on those interventions. In the example of the patient
case scenario, inhaled therapy including inhaler technique
education, general information on the synergistic effects of
LABA+LAMA, and smoking cessation support may have the
most significant current impact for this patient. Over time,
other interventions can be added to further optimize man-
agement. Vaccination status review is a usual part of all pri-
mary care visits and can be supported by the team approach.

Pharmacologic treatment

For patients classified in GOLD group A, a short- or long-
acting bronchodilator can be used, but long-acting bron-
chodilators are preferred, unless patients have only very
occasional breathlessness. For patients classified in GOLD
group B, LAMA+LABA or “dual” inhaled therapy is pre-
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FIGURE 2. GOLD recommendations for initial pharmacologic

treatment of COPD?®
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gies such as the “5 As” (Ask, Advise,
Assess, Assist, Arrange), effective phar-

macotherapy (nicotine replacement
therapy, bupropion, nortriptyline, and
varenicline), and promotion of smok-
ing cessation by clinic support staft.?
Tools and resources for helping patients
with smoking cessation include those
produced and maintained by the Cen-
ters for Disease Control and Prevention
(CDQ): https://www.cdc.gov/tobacco/
patient-care/clinical-tools/index.html.

Vaccination

Appropriate vaccinations for indi-
viduals with COPD can reduce seri-
ous illness and death and should be
administered based on relevant local

Abbreviations: CAT, COPD Assessment Test™; eos, blood eosinophil count in cells per microliter; ICS,
inhaled corticosteroid; LABA, long-acting beta,-agonist; LAMA, long-acting muscarinic antagonist; mMRC,

modified Medical Research Council dyspnea scale.
Exacerbations refers to the number of exacerbations per year.

© 2023, Global Initiative for Chronic Obstructive Lung Disease, available from www.goldcopd.org,

published in Deer Park, IL, USA.

ferred, as it is superior to LAMA-only therapy.** For patients
in GOLD group E—those with frequent or severe exacerba-
tions—LABA+LAMA is preferred, but if there is an indica-
tion for ICS (ie, the patient has blood eosinophils >300 cells/
microliter or concomitant asthma), then LABA+LAMA+ICS
(triple therapy) is preferred and has been shown to be supe-
rior to LABA+ICS.2%%% After prescribing initial inhaled phar-
macotherapy for COPD, clinicians should regularly review
patients’ symptoms, exacerbation risk, inhaler technique,
and adherence, and adjust pharmacologic treatment based
on clinical findings.?

Smoking cessation
For the approximately 40% of individuals with COPD who
smoke, smoking cessation is a key intervention that should
be addressed at every clinic visit.? This can be challenging
because many individuals continue to smoke despite know-
ing its negative impact on COPD.* Smoking is an addiction
that may be more difficult for people with COPD to break
because of the lower self-efficacy, lower self-esteem, and
greater nicotine dependence often seen in these individu-
als.*** Despite the challenges, smoking cessation and absti-
nence have the greatest potential for reducing disease pro-
gression and exacerbations and improving symptoms.***
Individualizing smoking cessation treatment using a com-
bination of counseling and pharmacotherapy can help increase
the effectiveness of interventions. PCCs can implement strate-
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guidelines.® In the US, the CDC main-
tains regularly updated vaccine recom-
mendations.* Vaccines recommended
for patients with COPD include influ-
enza; COVID-19; pneumococcal; respi-
ratory syncytial virus (age >60 years);
tetanus, diphtheria, and pertussis (every 10 years); and zoster
(age >50 years).5

Pulmonary rehabilitation

PRisacomprehensive intervention thatincludes exercise train-
ing, self-management intervention, and education designed to
improve physical and psychological well-being and enhance
adherence to healthy behaviors.??® PR is an essential compo-
nent of managing chronic respiratory diseases such as COPD,
but despite its known benefits, PR is underused in clinical
settings.” The American Thoracic Society (ATS) recently pro-
duced a clinical practice guideline that PCCs may find useful in
reviewing the evidence and recommendations for implement-
ing PR.% In brief, PR is strongly recommended for adults with
stable COPD and after hospitalization for COPD exacerbation.
Patients may be offered a choice between center-based PR or
telerehabilitation, depending on preference and availability.”

IMPLEMENTING PATIENT-CENTRIC COPD
TREATMENT REGIMENS

Patient-based selection of inhaler devices, teaching and
evaluating inhaler technique, and assessing and supporting
adherence to prescribed therapies are essential to devel-
oping effective patient-centered treatment regimens.'”*
Patient-centered management of COPD also includes an
emphasis on patient counseling and self-management when
appropriate.” Therapies should consider patient prefer-
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FIGURE 3. GOLD recommendations for overall management of COPD?

For some practices, brief, 5-min-

ute, one-on-one training ses-
sions can be implemented in
those with the greatest prob-
lems to significantly improve
inhaler technique. Multicompo-
nent interventions that include
education and motivational or
behavioral counseling delivered
by health care professionals can
improve adherence but may be
difficult in many primary care
practices.* Assessing technique
using the patient’s own devices
should be done as often as fea-
sible since technique can decline
in 3 months or less.” Selection of
inhalers based on the patient’s
physical and mental capabilities
and preferences, such as com-
bination inhalers and drugs that

Abbreviations: CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; FEV,, forced
expiratory volume in 1 second; GOLD, Global Initiative for Chronic Obstructive Lung Disease; mMRC, modified

Medical Research Council dyspnea questionnaire; NIV, noninvasive ventilation.

© 2023, Global Initiative for Chronic Obstructive Lung Disease, available from www.goldcopd.org, published in

Deer Park, IL, USA.

ences and needs, in addition to being clinically appropriate.
This includes consideration of insurance status, number of
inhaled medication doses to be taken per day, type of inhaler
(dry powder or metered-dose inhaler, soft mist inhaler, or
nebulizer), and use of combination inhalers. Using combina-
tion inhalers can simplify regimens, may reduce costs asso-
ciated with obtaining multiple inhalers, and may improve
adherence and clinical outcomes.*

Treatment adherence and proper inhaler technique
are key components in overall COPD care and self-manage-
ment.**** In addition to worsened health status, poor adher-
ence and inaccurate inhaler technique can lead to increased
symptoms and exacerbations and, when not assessed, pre-
scribing of additional medications.”** Correcting the high
frequency of poor inhaler technique and addressing adher-
ence issues can improve quality oflife, reduce symptoms and
exacerbations, and enhance overall COPD management.*

Educating patients on inhaler technique can seem
time consuming and difficult in busy clinical practice.”!
There are many online inhaler technique education vid-
eos that can be used by office staff and patients and fami-
lies at home to learn, review, and update inhaler technique
(https://www.copdfoundation.org/Learn-More/Educational-
Materials-Resources/Educational-Video-Series.aspx).

are dosed fewer times per day to
simplify regimens, can result in
improved adherence rates.*

In the case scenario, the
patient’s PCC should review
inhaler technique and adher-
ence and consider adjusting her 2-device inhaled therapy,
addressing smoking cessation, and offering PR. To improve
adherence and potentially reduce costs, the patient could
be prescribed combination LAMA+LABA therapy in a single
inhaler. The PCC may also want to consider the risks and
benefits of LAMA+LABA+ICS due to her exacerbations and
eosinophil count >300 cells/microliter. The PCC could direct
the patient to available manufacturer patient assistance pro-
grams and copay cards to help her afford the new combina-
tion inhaler and improve access to treatment. Where avail-
able, engaging clinic staff such as medical assistants, nurses,
and pharmacists can also help facilitate access to treatment.

SUMMARY

COPD remains a significant health challenge, and PCCs
play a key role in managing COPD since most patients are
treated in primary care settings. Current diagnostic and
treatment guidance provided by the GOLD report empha-
size individualized patient-centered approaches to care.
Pharmacologic treatment regimens should incorporate
patient and disease characteristics as well as patient pref-
erences, with a focus on promoting adherence and facili-
tating appropriate inhaler technique. Smoking cessation,
appropriate vaccinations, and PR are important nondrug
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interventions with significant potential to improve patients’
disease status and quality of life. @
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KEY TAKEAWAYS

e Cardiovascular, kidney, and metabolic
(CKM) syndrome is a complex health
disorder attributable to the substantial
overlap and connections among obesity,
diabetes, chronic kidney disease, and car-
diovascular disease resulting from shared
risk factors, and interconnected, interde-
pendent pathophysiology.

¢ Primary care professionals (PCPs) should
detect CKM syndrome early and aggres-
sively treat all patients who are at risk.

e Nonsteroidal mineralocorticoid receptor
antagonists like finerenone can favorably
affect the progression of CKM syndrome
at each stage.

* PCPs should become familiar with the ben-
efits of a 4-pillar approach across different
management phases of CKM syndrome.
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BACKGROUND

Substantial overlap exists among cardiovascular, kidney, and
metabolic (CKM) diseases because of shared risk factors and
an interconnected, interdependent pathophysiology. As one
condition worsens, it increases the risk and severity of others,
leading to a cycle of worsening outcomes and a higher risk for
mortality."? Conceptual frameworks and expanded tools can
enhance the appreciation and comprehension of physiologi-
cal changes, diagnosis, and treatment of patients with under-
lying diabetes, chronic kidney disease (CKD), and/or cardio-
vascular disease (CVD) among health care providers. In this
effort, the American Heart Association Presidential Advisory
introduced a new concept of CKM syndrome, defined as a
health disorder attributable to connections among obesity,
diabetes, CKD, and CVD, including atherosclerotic cardio-

vascular disease and heart failure.* CKM syndrome stages
were defined to reflect the pathophysiology, spectrum of
risk, and opportunities for prevention and care optimization
by health care providers, including primary care profession-
als (PCPs) who have a significant role in integrating the avail-
able therapeutic options and different guidelines into their
clinical practice (TABLE).!"** The age-adjusted prevalence of
advanced CKM syndrome stages (ie, stages 3 and 4) among
US adults 20 years or older is 14.6%, which did not improve
between 2011 and 2020.*7

Finerenone, a nonsteroidal mineralocorticoid receptor
antagonist (nsMRA), is one of the therapeutic pillars avail-
able for CKD associated with type 2 diabetes or diabetic kid-
ney disease (DKD) that can favorably affect CKM syndrome
progression at stages 1-4 (TABLE).>*'° Evidence suggests that
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TABLE. Definitions of CKM syndrome stages

THE ROLE OF FINERENONE

CKM stages Definition Potential role of finerenone
Stage 0: Normal BMI and waist circumference, normoglycemia,

No CKM risk normotension, a normal lipid profile, and no evidence of CKD or

factors subclinical or clinical CVD

Stage 1: BMI >25, waist circumference >88/102 cm in women/men,? fasting Preventing the metabolic
Dysfunctional | blood glucose >100 to 124 mg/dL, or HbA1c between 5.7% and alterations in obesity observed
adiposity 6.4% (prediabetes) from animal studies using MRA'"2
Stage 2: Hypertriglyceridemia >135 mg/dL, hypertension, diabetes, MetS, or | Decreasing CKD risk category at

Metabolic risk
factors and

CKD (moderate to high risk per KDIGO classification)

early stages among patients with
diabetes by decreasing UACR and

CKD preserving eGFR'>4

Stage 3: Individuals with metabolic risk factors who have subclinical ASCVD | Same as stage 2 + decreasing the
Subclinical by imaging, subclinical HF: diagnosed by elevated biomarkers risk for incident HF hospitalization'®
CVD in CKM or | (NT-proBNP >125 pg/mL, or hs-troponin®), or combination of the 2,

risk equivalent

indicating highest HF risk in echocardiography

High predicted 10-year CVD risk (>20%),% or very high risk CKD per

KDIGO classification
Stage 4: 4a: ASCVD or heart failure without kidney failure Beneficial role irrespective of
Clinical CVD in prevalent ASCVD'®
CKM

4b: ASCVD or heart failure with kidney failure

Potential role in treating HFrEF'”
and HFmr/pEF®

a0r BMI >23 kg/m? or waist circumference >80/90 cm in women/men of Asian ancestry.

®MetS is defined by the presence of 3 or more of the following: (1) waist circumference >88 cm for women and =102 cm for men; (2) HDL cholesterol <40 mg/dL
for men and <50 mg/dL for women; (3) triglycerides >150 mg/dL; (4) elevated blood pressure (systolic blood pressure =130 mm Hg or diastolic blood pressure
>80 mm Hg and/or use of antihypertensive medications); and (5) fasting blood glucose >100 mg/dL.

hs-troponin (high sensitivity troponin) T =14 ng/L for women and >22 ng/L for men or hs-troponin | >10 ng/L for women and >12 ng/L for men.

dCalculated using the American Heart Association PREVENT risk calculator (https://professional.heart.org/en/guidelines-and-statements/prevent-calculator).
Abbreviations: ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; CKD, chronic kidney disease; CKM, cardiovascular, kidney, and meta-
bolic; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HDL, high-density lipoprotein; HF, heart failure;
HFrEF, heart failure with reduced ejection fraction; HFmr/pEF, heart failure with preserved or midrange ejection fraction; KDIGO, Kidney Disease Improving Global
Outcomes; MetS, metabolic syndrome; MRA, mineralocorticoid receptor antagonists; NT-proBNP, N-terminal pro-B-type natriuretic peptide; UACR, urinary

albumin-to-creatinine ratio.

finerenone may be beneficial in the patient journey across
CKM syndrome stages in tandem with other therapeutic
pillars, such as maximally dosed renin-angiotensin-aldo-
sterone-system inhibitors (RAASi), sodium-glucose cotrans-
porter 2 inhibitors (SGLT2is), and/or glucagon-like peptide-1
receptor agonists (GLP-1 RAs). In this article, a hypotheti-
cal case is used to demonstrate how to optimize the role of
finerenone in different management phases that include risk
stratification, finerenone initiation, patient monitoring, and
involvement of an interdisciplinary care team.

CASE STUDY

K.A. is a 60-year-old male diagnosed with type 2 diabetes
(T2D) 10 years ago and hypertension 5 years ago. He recently
moved from another state and has no history of atherosclerotic
cardiovascular disease. He is not experiencing any particular
symptoms.

Examination:

No jugular vein distention, other signs of heart failure, or signs of
peripheral arterial disease.
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Blood Pressure: 120/80 Heart Rate: 70 BMI: 32.7
Weight: 89 kg (196 Ib)  Height: 1.65 m (65 in)

Lab results:

Serum creatinine: 1.7 mg/dL  eGFR: 52 mL/min/1.73 m?
BUN: 40 mg/dL

Total cholesterol: 140 mg/dL  Triglyceride: 100 mg/dL
LDL: 65 mg/dL

HDL: 40 mg/dL

Na: 140 mmol/L
NT-proBNP: 70 pg/mL
Current medication:
Optimum dose of RAAS:I (perindopril 8 mg once daily)
Rosuvastatin: 20 mg; Metformin: 500 mg twice daily;
Empagliflozin: 25 mg once daily

Primary care professional decision:

Started finerenone 10 mg and advised to repeat K after
1 month

UACR: 340 mg/g (38.42 mg/mmol)
K: 4.2 mmol/L HbATc: 7%

Abbreviations: BUN, blood urea nitrogen; eGFR, estimated glomerular
filtration rate; K, potassium; LDL, low-density lipoprotein; UACR, urine
albumin-creatinine ratio.
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GRAPHIC ABSTRACT

Abbreviations: CKM, cardiovascular, kidney, and metabolic; CVD, cardiovascular disease; DKD, diabetic kidney disease; eGFR, estimated glomerular filtration
rate; GLP-1 RA, glucagon-like peptide-1 receptor agonist; RAASI, renin-angiotensin aldosterone system inhibitors; SGLT2i, sodium-glucose cotransporter 2

inhibitor; UACR, urinary albumin-to-creatinine ratio.

RISK STRATIFICATION PHASE: ROLE OF PCPS

CASE COMMENT:

K.A. had stage 2 CKM syndrome; he had metabolic risk fac-
tors and high-risk CKD attributed mainly to the elevated UACR
(FIGURE 1).° However, he should be screened for the presence
of subclinical CVD if there is a suggestive clinical presentation
or elevated cardiac biomarkers, and the 10-year CVD predicted
score should be calculated using the American Heart Associa-
tion PREVENT online risk calculator (https://professional.heart.
org/en/guidelines-and-statements/prevent-calculator) to confirm
that K.A. is not in stage 3 CKM syndrome.

To define the stage of CKM syndrome, PCPs have to ascer-
tain the prevalence of CVD and assess the status of different
risk factors, including body weight, glycemic control, blood
pressure, and lipid profile. In addition to the metabolic CVD
risk factors, screening for CKD with eGFR, estimated glomeru-
lar filtration rate (eGFR) and UACR is mandatory because CKD
can modify the CKM syndrome stage (TABLE).!"* CKD should
be evaluated by using the Kidney Disease Improving Global
Outcomes (KDIGO) Heatmap that classifies patients with
CKD according to the level of UACR and eGFR (FIGURE 1). In
clinical practice, glomerular filtration rate is typically estimated
from serum creatinine concentration and/or cystatin-C using
a race-free eGFR equation developed by the CKD Epidemiol-
ogy Collaboration in 2021." The National Kidney Foundation

recommended replacing race-based equations with a new
equation and provided a web-based tool for determining
the eGFR from serum creatinine® (https://www.kidney.org/
professionals/kdoqi/gfr_calculator). UACR is the preferred and
most predictive measure for CKD staging and CVD risk assess-
ment,* and the effect of a medication like finerenone against
CKD progression is largely mediated by UACR reduction.”

The role of PCPs at this stage is not just to identify risk
factors and classify the patient’s risk category but also to edu-
cate patients and personalize lifestyle modifications that are
the foundation for managing diabetes and CKD.* Building
and maintaining positive health behaviors, such as regular
physical exercise, weight management, and smoking cessa-
tion, are crucial to achieving personalized treatment goals,
including slowing CKM syndrome progression.*

INITIATION PHASE: THERAPEUTIC OPTIONS
INITIATED BY PCPs

CASE COMMENT:

The patient’s PCP recommended 10 mg of finerenone because
K.A. had a UACR >300 mg/g, despite receiving an SGLT2i and the
maximum tolerable dose of RAASI, perindopril 8 mg once daily (ie,
angiotensin-converting enzyme [ACE] inhibitors or angiotensin I
receptor blockers [ARBs]) and had good blood pressure and an
HbA1c of 7%. (If the eGFR was >60 mL/min/1.73 m? and the K+
was <4.8 mmol/L, finerenone could be initiated at a higher dose
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FIGURE 1. KDIGO heatmap showing the case scenario baseline

and status after 4 months®

Cause refers to the cause of CKD as ascertained by the clinician. Most patients who fit into the CKM
staging framework will have CKD attributable to diabetes, hypertension, and other metabolic risk factors.
3PCPs may wish to discuss with their nephrology service, depending on local practice patterns on
monitoring or referring. Numbers: Represent a recommendation for the number of times per year the

patient should be monitored.5

Abbreviations: CKD; chronic kidney disease; CKM; cardiovascular, kidney, metabolic; eGFR; estimated

glomerular filtration rate; PCP, primary care provider

Adapted from KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic

Kidney Disease.

[ie, 20 mg]). Serum potassium and eGFR should be repeated after 4
weeks to adjust the dose accordingly. Note that up to a 30% reduc-
tion in eGFR initially is acceptable. Blood pressure and lipid profile
levels did not mandate intensifying the relevant medications; how-
ever, adding other glucose-lowering medications to achieve better
glycemic control is reasonable.

Several updated guidelines are available to guide therapy
for patients with CKM syndrome. Alongside the annual pub-
lication of the Standards of Care in Diabetes guideline by the
American Diabetes Association (ADA), KDIGO published its
2024 guideline, and both organizations endorsed their con-
sensus report about diabetes management in CKD, which was
published in 2022.>%* However, a significant barrier to imple-
menting the recommendations in primary care is the lack of
guidance on how PCPs can effectively implement the guide-
lines in their real-world practices.”® The prescription pattern
analysis at a single institution revealed that finerenone was pre-
scribed more frequently by specialists than PCPs.*

RAASI are considered the first-line therapy for patients
with diabetes and CKD based on clinical trials that were pub-
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lished more than 20 years ago. These trials
demonstrated a 16% to 43% reduction in
doubling of serum creatinine, death, or
kidney failure over 2 to 3 years.** In addi-
tion to glycemic control by medication
with cardiorenal protection like SGLT2is,
the maximum dose of RAASi should be
the first-line therapy for treating hyper-
tension in patients with diabetes when
albuminuria is present.>** RAAS:I is also
recommended for patients with DKD and
moderately to severely increased UACR

(KDIGO classification G1-G4, A2, and
A3), even in the absence of high blood
pressure.>** However, the hazardous

effects of aldosterone on CKM syndrome
persist despite using RAAS], justifying the
addition of a MRA to minimize the resid-
ual risk for CKM syndrome progression
that exists even while using an SGLT2i.%*
Two large phase 3 trials, FIDELIO-
DKD and FIGARO-DKD, and their pooled
analysis, FIDELITY, demonstrated the
compelling evidence of a nsMRA, finere-
none, in reducing the risk for CKD and CVD
progression in a broad range of patients
with DKD who were on maximum tolerable
dose of RAASi.**** Although a small num-
ber of patients (6.7% to 7.2%) were receiving
SGLT?2i or GLP-1 RA therapy, they also saw
benefit.*** During a median follow-up of 2.6 years, the finere-
none group showed 18% lower risk for a composite of kidney
failure, 40% or more decline in eGFR, or death from renal cause
compared to placebo in FIDELIO-DKD.* In the FIGARO-DKD
trial, finerenone reduced the risk for death from CVD, nonfatal
myocardial infarction, nonfatal stroke, or hospitalizations from
heart failure by 13%.% Such robust evidence is not available for
steroidal MRAs, spironolactone, and eplerenone, and accord-
ing to a recent meta-analysis, steroidal MRAs are associated
with a higher incidence of adverse events such as hyperkalemia
than finerenone when added to RAASi.*” Furthermore, spi-
ronolactone can produce off-target endocrinal side effects such
as gynecomastia.*®
According to ADA Standards of Care in Diabetes, finere-
none is indicated for the case patient K.A. to slow CKD pro-
gression. He had normal potassium and highly elevated UACR
despite being on the maximum tolerated dose of RAASi. A
>30% reduction in UACR is the goal since his UACR was 2300
mg/g (230 mg/mmol).* Furthermore, for CVD risk manage-
ment, finerenone, in addition to an SGLT2i, is indicated in
patients with DKD to reduce the risk for progression to symp-
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FIGURE 2. Serum potassium monitoring during treatment with finerenone according to KDIGO guidelines®

K+ <4.8 mmol/L K* 4.9-5.5 mmol/L K* > 5.5 mmol/L
¢ Hold finerenone

e Consider adjustments to diet or

¢ |nitiate finerenone
- 10 mg daily if eGFR 25-59 mL/min/1.73 m?

¢ Continue finerenone 10 mg or
20 mg

- 20 mg daily if eGFR =60 mL/min/1.73 m?
e Monitor K* at 1 month after initiation and then every 4 months
e Increase dose to 20 mg daily, if on 10 mg daily

* Restart 10 mg daily if previously held for hyperkalemia and
K* now <5.0 mmol\L

Abbreviations: K+, potassium; mmol/L, millimoles per liter.
tomatic heart failure (stage C)." As with blood pressure man-

agement practice, it would not be reasonable to wait until
someone has advanced CKD or heart failure to be treated.

MONITORING PHASE:
RECOMMENDED FOLLOW-UP PLAN

CASE:

Follow-up lab after 4 weeks:

K: 4.4 mmol/L

Serum creatinine: 1.8 mg/dL

eGFR2: 48 mL/min/1.73 m?

Primary care professional decision: Increase finerenone dose
to 20 mg and follow up every 4 months®

Follow-up after 4 months: No symptoms or signs of heart failure
or peripheral arterial disease

Blood pressure: 119/79 mm Hg HR: 69 Weight: 93 kg (205 Ib)
BMI: 34

Serum creatinine: 1.7 mg/dL

eGFR: 53 mL/min/1.73 m?

UACR: 200 mg/g (22.6 mg/mmol)° LDL: 65 mg/dL

Na: 140 mmol/L HbATc: 7.5% K: 4.6 mmol/L

Primary care professional decision: Consider adding
subcutaneous semaglutide (GLP-1 RA) 1.0 mg weekly

330% initial reduction in eGFR is expected and acceptable.®

°Serum potassium should be monitored 4 weeks after a dose adjustment and
throughout treatment.*'

°30% reduction in UACR is considered “renoprotective” by the ADA, the Food
and Drug Administration, and the European Medicines Agency.

Regular reassessment for risk factors (every 3 to 6
months) is a critical part of the holistic approach to im-
proving outcomes in people with diabetes and CKD.* Fur-
thermore, the KDIGO Heatmap shows the recommended
frequency of kidney function monitoring by PCPs.>¢2 UACR
and eGFR should be reassessed at regular intervals accord-
ing to the KDIGO Heatmap to evaluate treatment response
and anticipate the progression of CKD or any adverse
events.>®* Several therapeutic interventions, including
RAASis*®*® and SGLT2is,*** reduce glomerular hyperfiltra-
tion by affecting glomerular blood flow, inducing a transient

* Monitor K* every 4 months

concomitant medications to mitigate
hyperkalemia

® Recheck K*

e Consider reinitiation if/when
K* <5.0 mmol/L

lowering of eGFR that usually does not exceed 30% in the
absence of volume depletion. Similar conditions can occur
after starting an nsMRA and should not be interpreted as
acute kidney injury that requires medication cessation.

The dose-adjustment guideline for finerenone based on
hyperkalemia risk was provided in the latest KDIGO guide-
lines (FIGURE 2).° In this case example, the potassium level is
below 4.8 mmol/L after 1 month from finerenone initiation;
dose intensification to 20 mg is needed to achieve the ADA
target of decreasing albuminuria by 30% in patients with
baseline UACR >300 mg/g.* Finerenone can reduce UACR
within 3 months in a dose-dependent manner, with a signif-
icant reduction in UACR reaching 38%." Diuretic or SGLT2i
use is associated with lower hyperkalemia risk, and the cur-
rently available potassium binder and dietary modification
might mitigate the hyperkalemia risk, facilitating the use of
a 20-mg concentration of finerenone.* As with ACE inhibi-
tors or ARBs, the target treatment dose of finerenone is the
maximum tolerated label dose.

CASE COMMENT:

Although patient K.A’s KDIGO risk category improved after
4 months, it is justifiable to add a GLP-1 RA as K.A.’s glycemic
and body weight control worsened during the last 4 months
(FIGURE 1). The use of GLP-1 RAs in populations with T2D
enhances glycemic control, reduces body weight, mitigates CVD
risk, and, most recently, has been shown to slow CKD progres-
sion.*4” Adding a GLP-1 RA will fulfill the 4 pillars of DKD man-
agement and is expected to offer relevant additional benefits in
CKM survival.048

MULTIDISCIPLINARY CARE PHASE

It is important for PCPs to be familiar with guideline-directed
medical therapies for conditions like CKM syndrome and to
know when and how to use them.*® However, involving an
interdisciplinary care team may be necessary when any combi-
nation of 2 or more conditions of CKD, diabetes, and subclini-
cal/clinical CVD are present. The team should include PCPs,
certified diabetes care and education specialists, and subspe-
cialists such as nephrologists, endocrinologists, and cardiolo-
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gists. CKM syndrome coordinators are proposed to implement
value-based care in comparison to volume-based care, which
targets referrals of high-risk patients to subspecialists.* CKM
syndrome coordinators can improve collaboration between

the t

eam and help with patient navigation across primary care

and multiple specialists.®

CONCLUSION

PCPs play a crucial role as frontline clinicians, treating the
patient comprehensively across multiple conditions such as
CKM syndrome. PCPs should be aware of the potential role of
finerenone across the different management phases of CKM
syndrome. The synergistic benefits of the 4-pillar approach
using RAASis, SGLT2is, GLP-1 RAs, and nsMRA, in addition

toa

collaborative care model, are recommended to provide

the best care for patients with CKM syndrome. @
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lins may soon be approved and pro-
vide an additional option for basal
insulin therapy.

Once-weekly insulins may improve ad-
herence and persistence, increase flex-
ibility in administration time, and reduce
glycemic variability compared with once-
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INTRODUCTION

Type 2 diabetes (T2D) is a chronic and progressive disease
characterized by impaired blood glucose control. It is increas-
ingly recognized as a serious public health concern globally. In
the US, an estimated 14.7% of adults have diabetes; of these, up
to 95% have T2D." Patients with T2D often experience signifi-
cant morbidity due to microvascular and macrovascular com-
plications resulting from elevated blood glucose, and they can

also have diminished functional capacity, lower quality of life,
and premature death.*¢

Primary care clinicians (PCCs) treat at least 90% of patients in
the US with T2D and are often the first clinicians to diagnose the
disease.”® While some patients with T2D may see an endocrinolo-
gist, projections indicate current and future shortages for this med-
ical specialty. Thus, PCCs play a critical role in the management of
patients with T2D, which often involves the use of basal insulin.®

NOVEMBER 2024 S47


https://www.pcmg-us.org/survey/post/owiht2024

THE ROLE OF BASAL INSULIN IN T2D

Despite the emergence of newer agents to treat T2D,
insulin is still an essential and effective glucose-lower-
ing treatment for many patients."” Over the years, insu-
lin therapy has evolved with corresponding advances
in molecular biology, chemistry, and technologies for
drug delivery. According to current American Diabe-
tes Association guidelines, basal insulin should be con-
sidered as the first injectable therapy when a patient
with T2D has significant (blood glucose =300 mg/dL
or glycated hemoglobin [HbAlc] >10%) or symptomatic
hyperglycemia or signs of catabolism due to glucotoxicity."!

Many patients with T2D do not achieve glycemic con-
trol, and few achieve simultaneous control of associated
cardiovascular risk factors (glucose, blood pressure, and lip-
ids). Data extrapolated from the National Health and Nutri-
tion Examination Survey (NHANES) 2013-2016 showed that
55.8% of people with T2D were at their target HbAlc level,
while only 17.3% reached control of the composite of HbAlc,
blood pressure, and blood lipids.'* Inclusion of body mass
index (BMI) targets lowered the finding to <10%.'? Analysis of
NHANES data from 2005 to 2016 showed that the cascade of
diabetes care, defined as the composite of diabetes diagnosis,
linkage to care, and achievement of individual and combined
treatment targets, did not significantly improve over time."
Of US adults diagnosed with diabetes, 23% met therapeutic
targets from 2005-2008, 25% met targets from 2009-2012, and
23% met targets from 2013-2016."

Recent advances in insulin development have been
largely focused on improving ease and convenience for
the patient and greater stability in glucose readings. This
has led to newer formulations of basal insulins, such as
ultra-long-acting, once-weekly insulins, which are nearing
US Food and Drug Administration (FDA) approval. Once-
weekly basal insulins are predicted to increase treatment
adherence, decrease clinical inertia, and improve patient
quality of life, provided that potential risks are properly
addressed."

An estimated 7.4 million Americans with diabetes use
one or more form of insulin to manage their condition." The
goals of insulin therapy are to replicate as closely as possible
a normal glycemic profile without unacceptable weight gain
or hypoglycemia. For patients with T2D, initiating insulin
therapy should start with basal insulin with a preference for
basal insulin analogs.!! However, acceptability of insulin is still
low among patients with T2D, leading to reluctance to initiate
and continue insulin therapy.'* Moreover, a large proportion of
people interrupt or discontinue treatment shortly after initia-
tion."®'” According to 1 analysis, only 20% of people initiating
basal insulin continued with insulin treatment within the year
after initiation."
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Clinical inertia in reaching T2D treatment goals

A retrospective cohort study of more than 80,000 patients
showed that median time to treatment intensification with
insulin was longer than 7 years for those who were not meet-
ing glycemic goals on oral antihyperglycemic medications
alone.' In another study, clinicians waited for an average of
9 years before insulin initiation, at which point the average
HbAlc was 9.5% and diabetic complications had emerged.
Even after insulin initiation, the clinicians did not intensify
therapy adequately, and average HbAlc remained at 7.9%
after 4 years."

Clinical inertia is characterized by lack of treatment initia-
tion or intensification resulting in failure to achieve glycemic
goals and is a common reason for poor glycemic control.
Unfortunately, clinical inertia is very prevalent in clinical
settings in the US. One study showed that fewer than 50%
of patients with T2D and a high HbAlc had their treatment
appropriately intensified.?! Another study showed that clini-
cal inertia was seen in more than 26% of patients who had an
HbA1lc of 27%, and more than 18% of patients with an HbAlc
of >8%—with failure to intensify the medication regimen over
a median 4.2 years of follow-up.? Additionally, clinical inertia
has resulted in inadequate glycemic control in 40% to 60% of
patients with T2D.** These findings are remarkable consider-
ing the focus of guidelines on the importance of glycemic con-
trol, indicating that increased attention is needed to achieve
glycemic targets in patients with T2D.

CASE STUDY
A 59-year-old woman with a 20-year history of T2D presents to
her primary care clinic for a follow-up visit 3 months after starting
basal insulin once daily, despite her hesitation to use an inject-
able medication. After about 1 month of titrating her basal insulin
dose via twice-weekly phone appointments, she had reached a
dose of 45 units of insulin glargine once daily (0.5 units/kg), with a
fasting glucose level ranging from 130 mg/dL to 140 mg/dL over
a week of measurements and no hypoglycemic episodes. Since
then, she says that she has had a difficult time remembering to
do her daily injections on her own. She also doesn’t like having
to give herself an injection every day.

Her fasting blood glucose in clinic today is 195 mg/dL and
her HbA1c is 9.6%, which is improved from her HbA1c of 10.3%
measured 3 months ago. Her other antihyperglycemic medica-
tions include metformin 2000 mg daily and oral semaglutide
14 mg once daily. She states that she would like to try to work
on her diet and exercise to get her HbA1c lower, toward her goal
of <7%.

The patient in this case scenario originally responded well to
basal insulin therapy, with fasting blood glucose values that
indicated improvement in overall glucose control. However,
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after she was no longer under close
follow-up, she began to miss doses

FIGURE 1. Key considerations for new and emerging once-
weekly insulins with late-stage trial data®

and is at risk for clinical inertia, raising
her chances of complications that can
result from hyperglycemia. This patient
may be a good candidate for receiving
a once-weekly basal insulin and more
support to improve her adherence and
overall glucose control.

NEW AND EMERGING ONCE-
WEEKLY BASAL INSULINS
Innovative insulin formulations and
delivery systems have resulted in an
expansion of choices that include basal
insulins, rapid-acting insulins, and
intermediate-acting formulations.®
Now, once-weekly basal insulin formu-
lations are in late-stage development,
with insulin icodec receiving a recom-
mendation for marketing approval in

Europe and an FDA decision expected
soon.”** Insulin icodec is a novel
once-weekly basal insulin analog
that has a prolonged half-life through
strong reversible binding to albumin,
reduced enzymatic degradation, and
slow receptor-mediated clearance.? Basal insulin Fc (BIF) is a
novel, once-weekly, long-acting IgG Fc-fusion protein that is
currently being assessed for diabetes treatment.” While these
once-weekly insulins are not yet clinically available, evidence
supports their comparable efficacy and safety in patients with
T2D* (FIGURE 1).%

Both insulin icodec and BIF have been investigated in late-
stage trials (TABLE 1), with overall positive results.*>> Results
of the phase 3 ONWARDS trials evaluating insulin icodec are
summarized in TABLE 2.3 As a whole, the ONWARDS trials
showed noninferiority of insulin icodec compared to basal
insulin analogs (insulin glargine and insulin degludec) for
HbAIlcreduction.?** In ONWARDS 2 and ONWARDS 5, insulin
icodec also demonstrated superiority compared to other basal
insulins in reducing HbAlc from baseline.?"** In ONWARDS 1
and ONWARDS 3, more patients receiving insulin icodec (10%
more and 15% more, respectively) achieved target HbAlc
without significant hypoglycemia.**** In all ONWARDS trials,
the rates of hypoglycemia were similar between insulin icodec
and other basal insulins.

As of the time of this publication, all phase 3 QWINT tri-
als evaluating BIF are still ongoing, with no results reported.
As clinical data continue to emerge for once-weekly insulins,
their potential role in clinical practice will be further clarified.

Source: Trevisan R, Conti M, Ciardullo S. Once-weekly insulins: a promising approach to reduce the
treatment burden in people with diabetes. Diabetologia. Published online April 29, 2024. doi:10.1007/
s00125-024-06158-9. Figure licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution, and reproduction. The license can be viewed at this
link: https://creativecommons.org/licenses/by/4.0/legalcode

LOOKING TO THE FUTURE: ONCE-WEEKLY
INSULINS IN CLINICAL PRACTICE
As once-weekly insulin formulations become available, PCCs
will be at the forefront of providing practical strategies for the
integration of these formulations into clinical practice. Indica-
tions for once-weekly insulin are likely to be similar to those for
once-daily insulin, but treatment adherence and quality of life
may be important considerations, especially for patients who
frequently miss doses of antihyperglycemic medications. New
insulin titration strategies will be needed because glucose-low-
ering will not achieve a steady state for several weeks after ini-
tial dosing. Clinicians will need to learn these approaches and
educate patients on how to manage dosing and concomitant
preprandial insulin.”” Though these strategies are not yet well
defined, they will become clearer in the coming years with the
potential approval of once-weekly insulin products in the US.
Potential candidates for receiving once-weekly insulins,
if approved, include patients with T2D who are inadequately
controlled on multiple glucose-lowering agents and require
basal insulin therapy.*” Patients who prefer flexibility in dose
timing and those who have difficulty with adherence to daily
injections may also be good candidates, as they may ben-
efit from a reduced injection burden and attenuated conse-
quences of missing a dose.*”
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TABLE 1. Phase 3 trials evaluating the once-weekly insulins icodec and BIF in patients with T2D%

Trial Design Patients with Comparator Baseline treatment Duration,
T2D wks
Insulin icodec
ONWARDS 120 Open label Insulin-naive Glargine U100 Any noninsulin drugs 78
N=984
ONWARDS 2°' Open label Insulin-treated Degludec Basal insulins + noninsulin | 26
N=526 glucose-lowering agents
ONWARDS 3% Double blind Insulin-naive Degludec Any noninsulin drugs 26
N=588
ONWARDS 4% Open label Insulin-treated Glargine U100 Multiple daily insulin 26
N=582 injections + noninsulin
drugs
ONWARDS 5% Open label Insulin-naive Glargine U100/300 Any noninsulin drugs 52
N=1085 and degludec
BIF
QWINT-1 Open label Insulin-naive Glargine U100 At least 1 glucose-lowering | 52
NCT05662332 N=670 medication
QWINT-2 Open label Insulin-naive Degludec At least 1 glucose-lowering | 52
NCT05362058 N=912 medication
QWINT-3 Open label Insulin-treated Degludec Basal insulins = up to 3 78
NCT05275400 N=986 noninsulin drugs (except
SUs)
QWINT-4 Open label Insulin-treated Glargine U100 Multiple daily insulin 26
NCT05462756 N=670 injections

Abbreviation: BIF, basal insulin Fc, T2D, type 2 diabetes.

Adapted from Trevisan R, Conti M, Ciardullo S. Once-weekly insulins: a promising approach to reduce the treatment burden in people with diabetes. Diabetologia.

Published online April 29, 2024. doi:10.1007/s00125-024-06158-9

CC License: Figure licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution, and
reproduction. The license can be viewed at this link: https://creativecommons.org/licenses/by/4.0/legalcode

Compared to once-daily basal insulins, once-weekly
basal insulins have a variety of potential benefits, including
improved adherence and persistence, flexibility in time of
administration, and reduced glycemic variability (FIGURE 2).*
Potential concerns include lack of familiarity, challenges with
dose calculations, and hypoglycemia.*

Potential benefits of once-weekly insulins
T2D regimens are complex for a large proportion of affected
individuals and include dietary management, physical exer-
cise, receiving multiple antihyperglycemic medications,
and blood glucose monitoring. Injection burden is a major
barrier to insulin adherence as prescribed and results in
one-third of those prescribed insulin not being adherent or
persistent in treatment.* Fewer injections may reduce this
burden and improve the likelihood of treatment adherence.
Once-weekly insulins may provide an option to improve con-
venience, adherence, and quality of life as compared to once-
daily basal insulins.?®

Once-weekly insulins may provide more flexibility in
dose timing and provide better glucose coverage in the case of
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missed doses.*” When once-weekly insulins reach steady state,
a missed dose does not result in immediate loss of efficacy
due to the agent’s long half-life. Additionally, due to the flatter
pharmacokinetic profile of once-weekly insulins, a decrease in
day-to-day glycemic variability is expected.

Potential concerns about once-weekly insulins
Because clinicians are less familiar with once-weekly insu-
lins, they may have concerns such as worry over a “large
dose” of insulin injected at once and hypoglycemia man-
agement.*” As such, there is a need for education about the
pharmacokinetics of weekly insulins. As with any insulin, a
potential safety concern with once-weekly insulins is the risk
for hypoglycemia. A meta-analysis of 7 randomized trials
found an increased risk for hypoglycemic events with insulin
icodec compared to once-daily basal insulins (risk ratio 1.24;
95% CI, 1.02-1.50; P = .03) and a numerically decreased risk
for severe hypoglycemia (risk ratio 0.81; 95% CI, 0.31-2.08).%
To manage hypoglycemia that occurs while a patient is
receiving once-weekly insulin, the fundamental principles
are similar to treating typical hypoglycemia episodes, as
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TABLE 2. Key results and hypoglycemic events of the phase 3 ONWARDS trials evaluating
insulin icodec in patients with T2D?30-3¢

Trial Main results Hypoglycemic events
ONWARDS 1%° Icodec compared to glargine: Icodec: 226 episodes in 61 patients (12.4%);
* HbA1c reduction: —0.2% 1 severe episode
e Increase in patients at target HbA1c without significant Glargine: 114 episodes in 66 patients (13.4%);
hypoglycemia: 10% 7 severe episodes
® TIR: increased 4.3%
ONWARDS 23! Icodec demonstrated noninferiority and superiority to degludec No significant differences in hypoglycemia
in reducing HbA1c from baseline rates
ONWARDS 3% Icodec compared to degludec: Icodec: 53 episodes in 26 patients (9%);
e HbA1c reduction: —0.2% 0 severe episode
e Increase in patients at target HobA1c without significant Degludec: 23 episodes in 17 patients (6%);
hypoglycemia: 15% 2 severe episodes
ONWARDS 433 Icodec compared to glargine: Icodec: 35 episodes in 22 patients (8%)
e Mean change in HbA1c: —1.16% in the icodec group (baseline | Glargine: 33 episodes in 25 patients (9%)
8.29%); —1.18% in the glargine group (baseline 8.31%)
ONWARDS 5% Icodec in conjunction with the dosing guide app demonstrated No significant differences in hypoglycemia
noninferiority and superiority compared with basal insulin rates
analogs in reducing mean HbA1c from baseline

Abbreviations: HbA1c, glycated hemoglobin; TIR, time in range.

insulin icodec has a similar coun- FIGURE 2. Comparison of once-daily and once-weekly basal
terregulatory hormone response jnsulins®’

and recovery compared with insu-
lin glargine.*” Principles for treat-
ing hypoglycemia in patients with
T2D typically include advising the
patient to consume 15 g of glu-
cose (or other fast-acting carbohy-
drate) for a blood glucose value of
<70 mg/dL and recheck the blood
glucose 15 minutes afterward.” If
blood glucose remains at or near
70 mg/dL (or less), or if glucose
is not rising, an additional 15 g of
fast-acting carbohydrates should
be consumed, repeating the pro-

cess until glucose rises. In the case
of continual ongoing hypoglycemia, Abbreviations: IDeg, insulin degludec; IDet, insulin detemir; IGlar, insulin glargine; NPH, neutral protamine

the patient should seek additional H.agedc.)m' . - . . . . .
Figure licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing,

care. adaptation, distribution, and reproduction. The license can be viewed at this link: https://creativecommons.org/
licenses/by/4.0/legalcode

Patient case revisited

Revisiting the case scenario, use of a once-weekly insu- o Assess interest in once-weekly insulin

lin would likely help the patient be more adherent to her injections

regimen, because she prefers to avoid daily injections. o Discuss the timing action curves for ultra-long-

With improved adherence to her basal insulin regimen, acting insulin

her blood glucose would likely improve, lowering her o Remind patients that the dose given will have a long

risk for cardiometabolic complications associated with 7-day time of action

hyperglycemia. o Base titrations on prescribing instructions and the

Advice when talking to patients: patient's blood glucose values
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CONCLUSION

PCC

s manage most patients with T2D in the US, including

many who receive or are appropriate candidates for basal
insulin therapy. Despite insulin’s long history in treating

diab

etes, clinical inertia routinely occurs due to a variety of

factors, resulting in treatment delays and suboptimal glucose
management. New and emerging once-weekly insulins offer
additional approaches for basal insulin therapy in T2D that

may

reduce clinical inertia and improve treatment adher-

ence and patient outcomes. @
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