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Abstract: All patients with hereditary angioedema (HAE) must have access to on-demand
therapy to treat attacks and may benefit from prophylactic therapy to reduce the attack
frequency. Treatment decisions should be individualized, based on patient preferences and
needs. One method for facilitating individualized therapy is shared decision-making (SDM),
a widely used methodology for making treatment decisions among multiple therapeutic
options. We propose a three-phase “3D” model (Discover, Discuss, Decide) for SDM in
HAE. The Discover phase focuses on improving the physician’s understanding of the
patient’s needs and understanding of the available therapeutic choices. The Discuss phase
considers the alternatives, allowing a collaborative, informed treatment selection in the
Decision phase. The 3D model is an ongoing, iterative process based on the patient’s
changing needs and response to therapy. Uncovering the patient’s therapy goals through
appropriate questions during these phases can help uncover relevant information for treat-
ment selection information. SDM based on the 3D model can be a beneficial tool for
optimizing therapy in HAE.

Keywords: prophylaxis, hereditary angioedema, individualized therapy, patient preference,
on-demand therapy, adherence, quality of life, shared decision-making

Introduction

A generation ago, physicians caring for patients with hereditary angioedema (HAE)
focused on preventing mortality. A decade ago, as novel therapies became available
in the United States, the focus shifted to keeping the patient out of the hospital.
Now, with multiple effective preventive and on-demand therapies available, the
focus has shifted further, to designing individualized preventive strategies that aim
to optimize the patient’s quality of life (QoL). Shared decision-making (SDM) is
a key component of creating an individualized treatment plan. Treatment decisions
should be built on mutual understanding of the patient’s needs and goals as well as
the potential benefits and harms of the treatment options. This article outlines an
approach to facilitate effective, efficient SDM in real-world HAE practice.

HAE is a rare but potentially disabling and life-threatening genetic disorder that
manifests as recurrent, unpredictable attacks of localized bradykinin-mediated sub-
cutaneous or mucosal edema. It is an inherited autosomal dominant disorder caused
by mutations in the SERPINGI gene, which lead to deficiency of functional C1
esterase inhibitor (C1-INH)." The two most common forms are HAE with C1-INH
deficiency (C1-INH-HAE), which may be Type 1 (approximately 85% of cases) or
Type 2 (approximately 15% of cases). Rare other types with normal C1-INH levels
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and function (nlC1-INH-HAE) have also been
identified.>* The prevalence is estimated at approximately
1 in 50,000 patients (range 1 in 10,000 to 1 in 100,000)."*

Attacks usually affect the skin of the extremities, face,
trunk, or genitalia, or the submucosa of the intestines or
upper respiratory tract, with a typical duration of 2 to 5
days per attack if untreated.' Cutancous attacks affect
almost all patients with HAE, causing non-pitting, non-
pruritic edema with no urticaria or wheals. In some cases,
prodromal erythema marginatum may precede HAE
attacks. Erythema marginatum may resemble urticaria,
causing diagnostic difficulties.® The swelling can be tem-
porarily disabling or disfiguring.'” Abdominal attacks are
common, affecting 70% to 90% of patients with HAE.*>
Manifestations range from mild, intermittent abdominal
discomfort to bowel obstruction with excruciating pain,
vomiting, and/or diarrhea.'” Laryngeal attacks are uncom-
mon, making up ~1% of all attacks, but may cause life-
threatening asphyxiation.'

Patients with HAE face a heavy burden of disease.
Attacks impair the patient’s ability to perform activities
of daily living, decrease productivity at work or in school,
and inhibit social activities.® Numerous studies have con-
firmed impairment in multiple dimensions of health-
related quality of life (HRQoL) in patients with HAE.®'*
Anxiety and depression related to the ever-present risk of
potentially severe or life-threatening attacks are
common.®'® Further, treatment for HAE also imposes an
additional burden: Most prophylactic and all on-demand
therapies are administered by subcutaneous (SQ) or intra-
venous (IV) injection, which can be time-consuming and
may cause adverse reactions.

Treatment of HAE uses two broad strategies for med-
ical management: On-demand therapy, to minimize the
impact of HAE attacks, and prophylactic therapy in appro-
priate patients, to reduce the frequency and severity of
attacks. Because attacks are unpredictable and potentially
life-threatening, readily available, effective, on-demand
therapy is essential for all patients.®'>'* Individualized
long-term prophylactic therapy should be considered for
all patients based on factors such as disease activity, attack
frequency, patient QoL, ability to control attacks with on-
demand therapy, and patient preference.>'*'> Patients
should also receive short-term prophylaxis in advance of
planned dental and surgical procedures to reduce the risk
that the procedure will trigger an attack.®'*!

The available therapies differ considerably in their

route and frequency of administration, convenience,

tolerability and adverse effects, and costs. Patients may
also have preferences arising from their family’s experi-
ence, lifestyle, knowledge, and opinions about HAE.
Box 1 presents common concerns that arise in HAE.
Optimizing treatment by individualizing therapy plans is
a key challenge in caring for patients with HAE. SDM
addresses this challenge by explicitly bringing the
patient in as a partner in a collaborative decision-
making process. This article presents suggestions and
a model for using SDM in the real-world management
of patients with HAE, as well as three typical but fic-
tional case studies designed to illustrate how SDM can
be applied in real-world clinical practice.

Box |
Treatment Decision-Making

Common Examples of Concerns Related to HAE

Medical History

® Attack history (frequency, location, severity, impact on QoL and
well-being)

® Patient experience with on-demand therapy (response, achieve-
ment of control, ability to administer, adverse effects)

® Patient experience with and response to long-term prophylaxis
(efficacy, administration, adverse effects)

® History of adverse effects of treatment

® Comorbidities (eg, high thromboembolic risk)

Patient Goals
® Desire to live a “normal” life/minimize impact of attacks on QoL
® Desire to engage in specific activities (eg, sports) with less fear of an
HAE attack

HAE-related limitations for work, school, and/or social functions
Travel

Family planning

Patient’s support system

Patient Preference

® Anxiety or fear of potential attacks

® Preferences for route of administration; ability and willingness to
self-administer (eg, burden of treatment, needle phobia)

® Family or personal experience with and perceptions of HAE and

specific HAE medications

Minimize impact of disease on day-to-day living

Minimize treatment burden

Concerns about adverse effects

Availability of caregiver support

Cost and access/medical insurance

Access
® Cost of treatment/insurance coverage

® Distance from clinic

® Distance/time to the nearest emergency department

Abbreviations: HAE, hereditary angioedema; Qol, quality of life.
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Fictional Case Presentation

A 35-year-old male with Type 1 HAE has experienced
attacks every 2-3 months since being diagnosed at 19
years of age. He manages the attacks with self-
administered, on-demand IV complement 1 esterase inhi-
bitor (CI-INH).

In the past few years, deteriorating venous access has
caused increasing difficulty with self-administration. In his
current job, self-administration is awkward, so he often
delays treatment and does not treat all attacks. His attacks
have become more severe and prolonged, including two
painful abdominal attacks that required an ED visit. The
patient has also developed increasing anxiety and fear
about his attacks, causing substantial strain on his job,
social life, and lifestyle. He was recently promoted to
a position that requires frequent travel, and he is extremely
anxious about a possible HAE attack while traveling.

After the second abdominal attack, the patient asked
his physician about changing therapy. The physician and
patient used SDM to discuss the available on-demand and
prophylactic therapies and decided to try an on-demand
therapy that can be self-administered by SC injection. At
a follow-up visit 3 months later, the patient reported one
attack, which was mild and resolved rapidly after on-
demand treatment. However, prodromal symptoms
appeared during an important business meeting and were
embarrassing. Based on this experience, the patient and
physician agreed to a 6-month trial of long-term prophy-
laxis along with continued use of an on-demand therapy
that could be self-administered by SC injection and carried

during travel.

Overview of Shared
Decision-Making
Shared decision-making has been defined as

an approach where clinicians and patients share the best
available evidence when faced with the task of making
decisions, and where patients are supported to consider
options, to achieve informed preferences.'®

SDM is especially appropriate in therapeutic areas where
there are multiple choices of therapy and patient prefer-
ence is important, such as oncology, asthma, and palliative
care.'” SDM is based on two primary ideas: The ethical
imperative that patients should be involved in determining
their own care, and the need to make decisions based on
accurate information. A wealth of data indicates that SDM

improves care when used appropriately.'®'® Studies on
the impact of SDM on care have found that SDM can
empower and educate patients,'®?° improve patient adher-
ence and satisfaction,'®?'? facilitate decision-making,'®

2324 and improve outcomes.?'*> The prin-

decrease costs,
ciples of care for patients with HAE, particularly the need
for individualized therapy, align with the principles of
SDM. Thus, the established principles of SDM can pro-
vide a useful model for individualized decision-making

in HAE.

Discover, Discuss, Decide:
A proposed “3D” Model for Shared
Decision-Making in Real-World HAE

Practice

We propose a three-stage model adapted for HAE from
a more general model developed by Elwyn et al (Figure
1).16’26 The three stages are Discover, Discuss, and
Decide, abbreviated as 3D. In the Discover phase, the
physician works collaboratively with the patient to dis-
cover and understand the patient’s needs and preferences,
explains the reasonable therapeutic choices that are avail-
able, and offers decision support. The Discuss phase
focuses on a discussion of reasonable alternatives aligned
to the patient’s needs and preferences. Finally, in the
Decide phase, the physician and patient collaboratively
make a treatment decision that is informed by an improved
mutual understanding of the alternative therapies and the
patient’s needs and preferences. Shared decision-making is
an ongoing, iterative process in which treatment decisions
are updated based on the patient’s changing needs and
response to therapy.

Fictional Case Presentation
A 25-year-old male with Type 1 HAE was diagnosed 4
years ago and uses androgens for long-term prophylaxis.
The patient’s father also has HAE and uses the same regi-
men. Although the patient was informed of the risks asso-
ciated with androgens, he was satisfied with androgen
therapy until he was recently diagnosed with hypertension.
The patient’s primary care physician strongly advised that
he stop androgen therapy to reduce his cardiovascular risk,
and the allergist strongly supported the recommendation.
The allergist initiated a conversation using SDM. In the
Discover phase, the allergist clarified that several options
were available for prophylaxis beyond androgens, offered
support in decision-making, and asked the patient about his
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DISCUSS

- Discuss alternatives

- Ensure goal alighment

- Develop informed
preferences

DISCOVER Jgge®  DECIDE

- Explore patient needs
and establish goals

- Acknowledge
availability of options

Figure | Proposed 3D model (Discover, Discuss, Decide) for SDM in HAE.
Abbreviations: HAE, hereditary angioedema; SDM, shared decision-making.

goals of therapy. It was clear that the patient followed his
father’s example without considering the available alterna-
tives. The physician provided the patient with information on
HAE,
Association (HAEA) website, and set up a follow-up visit.

recommended the Hereditary Angioedema
The Discuss and Decide phases both occurred during the
follow-up visit. The patient did not want to continue taking
androgens but was concerned about repeated injections. The
allergist reviewed several prophylactic treatment options,
and the patient and physician mutually decided to switch to
an alternative long-term prophylactic treatment and follow
up in 3 months to discuss the results with the new therapy.
This process could have produced different outcomes,
depending on the patient’s situation and needs, such as
decreasing the dose of androgen therapy or discontinuing
prophylactic treatment.

- Make shared
decisions based
oh accurate
information

The Discover phase often begins with a general check on
the patient’s HAE status, covering topics such as the fre-
quency and severity of attacks, their current HAE medica-
tions, and how well they control the disease. After this,
broad, general questions can be useful to open an SDM
discussion. What are the patient’s goals? What is the patient’s
status in relation to those goals? How can the patient achieve
their goals? For many patients, the goal is “having a normal
life.” This requires a discussion to understand what “having
a normal life” means for the patient. Gaining insight into the
patient’s goals, situation, and perception of HAE is critical to
collaboratively identifying an appropriate therapy. Several
specific issues should be considered in the Discover or
Discussion phases, including the patient’s lifestyle, the
impact of HAE, the patient’s personal experience and pre-
ferences, and the patient’s medical history (Box 1).

submit your manuscript

122

Dove!

Journal of Asthma and Allergy 2021:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Banerji et al

As part of the Discover phase, the physician and
patient evaluate whether to consider a change in therapy.
If the patient and physician are both satisfied with current
therapy, no change is needed, and the SDM discussion can
continue at the next visit. If a change is needed, the
physician should introduce the available therapeutic
choices that align with the patient’s needs and preferences.
Patients should be provided with patient-level information
on HAE and HAE treatments. Patients may also benefit
from reliable online information sources such as the
HAEA website. It may also be possible to introduce
patients to an expert in the field of HAE via a virtual
visit. Patients may need time to learn about the available
treatment choices. Therefore, it is useful to spread out the
SDM process by completing the Discussion and/or
Decision phases in later visits.

Fictional Case Presentation
A 22-year-old female with Type 1 HAE was diagnosed at
12 years of age. Since then, she has had an average of 1-2
attacks every month. The attacks have been bothersome
but do not keep her from work or other important activities
when treated with IV CI1-INH on-demand therapy. She
recently finished college, found a job, and lives away
from her family for the first time. Self-treatment is more
difficult now that she lives independently, particularly
because she is needle-phobic. In addition, managing an
attack is awkward at work and during her social functions.
She tried androgens for prophylaxis when she started
college but discontinued them due to side effects. She
has also tried each available on-demand medication and
found that IV C1-INH is the most effective for her.
During the Discover phase of SDM, the patient’s aller-
gist asked about family planning and learned that the
patient is engaged to be married and plans to have chil-
dren. During the Discussion and Decision phases, the
patient and allergist agreed that prophylaxis was needed.
Based on the patient’s goals, they agreed that androgens
should be avoided and elected to start a trial of a non-IV
prophylactic agent such as subcutaneous C1-INH.

The Discussion Phase

The Discussion phase typically focuses on one or more of
three key decisions: Options for on-demand therapy, whether
to use prophylactic therapy, and options for prophylactic
therapy. This phase is also a good opportunity to discuss
developing or updating the patient’s HAE action plan. On-
demand only versus on-demand and prophylactic treatment

Box 2 Factors to Consider in Deciding Whether to Use
Prophylaxis. Note: Data from Maurer et al,3 Zuraw et al,|3 and
Betschel et al.'*

Patient preference

Attack frequency and severity

Access to emergency treatment

Comorbid conditions

Patient’s experience with on-demand therapy
Response

Achievement of control

Ability to administer

Adverse effects

Impact on QoL

is an important conversation within the Discussion phase.
Patient-related concerns discussed in Box 2 should also be
considered during the discussion. When discussing the var-
ious options, acknowledging that there are several viable
alternatives is important. However, further discussion should
usually focus on the options that are most appropriate for the
patient, based on the patient’s needs and preferences.

Finally, in the Decision phase, the physician and
patient collaboratively make an informed therapeutic deci-
sion based on the knowledge and understanding developed
in the previous phases, which have usually identified a few
treatment choices. In some cases, the patient comes in with
a firm pre-existing preference, often based on family his-
tory or the patient’s research. In this situation, it is impor-
tant to ensure that the patient understands the benefits and
risks of the various options, and for the physician to
respect reasonable decisions by the patient’s reasonable
decisions, even if they differ from the physician’s recom-
mendations. Some patients may be hesitant because they
are afraid of making a “wrong” decision. Offering the
selected treatment as a trial for a limited duration, explain-
ing that SDM is an ongoing process and that a different
therapy can be selected if needed, and reassurance that the
physician will not support an unreasonable decision may
help address the hesitation.

There are several barriers to the effective use of SDM in
real-world practice. Possibly the most important is that SDM
takes more time than a conventional office visit. Physicians
may need to allocate more time for visits that involve SDM
for HAE, spread the decision-making process over several
visits, or provide patients with information on HAE and ask
them to read it before the SDM discussion. A nurse, rather
than the physician, can manage patient education and many
administrative tasks associated with SDM. Telemedicine can
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also be a useful alternative. Co-management with a physician
who has expertise in HAE may help physicians who are not
comfortable with SDM.

Disconnects between the patients’ and the physicians’
beliefs and priorities often present obstacles. Patients may
have limited knowledge of HAE and need education in
the disease state and treatment. Providing accurate,
unbiased, patient-level information may be challenging.
Although reliable sources such as the HAEA are available
online, they may provide too much information for some
patients. Patients may have preconceived biases, often
based on other family members’ experiences, which can
be quite difficult to change. In these situations, patient
education with an accurate, fair presentation of the treat-
ment options is essential, as is respect for the patient’s
preferences, even when they differ from the physician’s.
A few patients prefer to avoid SDM and want the physi-
cian to decide for them. Often, physicians can bring these
patients into the discussion by explaining that they can
make better decisions if they understand the patient’s
needs and goals.

Administrative and payer-related issues such as
requirements for prior authorization and difficulty obtain-
ing approval often present barriers to using therapies
selected by an SDM process. Cost and access may also
be an issue for patients. The patient assistance programs
sponsored by many manufacturers of HAE medications
may help overcome these barriers.

Conclusion

HAE is a rare, potentially fatal condition with a very high
burden of disease. Patients’ expectations vary and may be
based on family experiences from an era when treatment
options were limited. Current therapies give patients
a chance for a brighter future with more treatment options
and an improved ability to tailor therapy to their needs and
preferences. SDM, based on the 3D model (Discover,
Discuss, Decide), can help patients achieve this brighter
future by providing up-to-date, accurate information on
treatment options, helping physicians understand patient

goals, and ultimately optimizing therapies to
improve QoL.
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