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Abstract

Background Hereditary angioedema (HAE) is a rare and potentially life-threatening genetic disorder characterized
by unpredictable attacks of angioedema. MENTALIST (UnMEt Needs in herediTAry angioedema—a global physlcian
perSpecTive) is the first international survey uncovering unmet needs and identifying barriers to optimal manage-
ment in HAE following the latest update of the World Allergy Organization (WAQ)/European Academy of Allergy
and Clinical Immunology (EAACI) HAE guidelines.

Methods This web-based survey comprised 24 questions on HAE management and unmet needs. HAE-expert physi-
cians from the Angioedema Centers of Reference and Excellence network ranked unmet needs according to their
own perspectives and their patients’ perspectives, using a 10-point Likert scale ranging from 0 (not a challenge/unmet
need at all) to 10 (huge challenge/unmet need).

Results Of 64 respondents from 32 countries, most (91%) had > 5 years of experience in managing HAE. Overall, 48%
of respondents (n=31/64) reported that < 50% of their patients had achieved the WAO/EAACI HAE treatment goals
of total disease control and "normalization” of life at the time of the survey. Implementation of consensus recommen-
dations was found to be inconsistent across regions. Gaps in non-HAE-expert physician knowledge, treatment costs,
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and reimbursement for long-term prophylaxis were the highest-priority challenges according to the respondents.
Burden of disease remains a challenge among patients, as reported by their physicians.

Conclusions The MENTALIST findings highlight a need for removal of barriers to HAE treatment goals and propose
a call to action to improve access to treatments, for greater provision of education for physicians and patients, critical
collaboration with patient organizations and industry stakeholders and ultimately to optimize HAE care.

Keywords Hereditary angioedema, Guidelines, Management, Treatment goals, Unmet needs

Introduction

Hereditary angioedema (HAE) is a rare, autosomal domi-
nant, and potentially life-threatening disorder character-
ized by recurrent, unpredictable attacks of cutaneous or
submucosal angioedema [1]. The most common HAE
types (with an estimated global prevalence of approxi-
mately 1 in 50,000-100,000) are caused by C1 inhibitor
(C1INH) deficiency, i.e., HAE-C1INH-Typel, or dysfunc-
tion, i.e, HAE-C1INH-Type2, leading to uncontrolled
bradykinin production, vascular permeability, and sub-
sequent angioedema [1-5]. Rarer and genetically hetero-
geneous HAE types are characterized by normal C1INH
levels (HAE-nC1INH) [6, 7]. HAE-nC1INH pathophysiol-
ogy is complex, encompassing multiple different genetic
mutations causing abnormal proteins: while some sub-
types are directly associated with bradykinin overproduc-
tion, others may be associated with reduced regulation of
endothelial permeability or other mechanisms [6, 8].

Historically, patients with HAE have faced several
unmet needs, including misdiagnosis (or delayed diag-
nosis), inadequate access to specialized care and limited
access to treatment, frequent attacks, and impaired qual-
ity of life (QoL) [3, 9-12]. Although asphyxiation from
laryngeal edema is rare, a review of historical real-world
data estimated a rate of one death for every 20 patients,
suggesting deaths may still occur [13]. Similarly, patients
with HAE may undergo unnecessary invasive diagnostic
and surgical procedures due to the confounding symp-
toms of abdominal attacks [14].

The unpredictability and severity of HAE attacks place
significant physical and emotional burden on patients
and their caregivers, whose activities of daily living and
relationships are seriously impacted [15]. The frequency
of HAE attacks increases anxiety and depression, reduces
QoL, and is the main driver of poor disease control [11,
16-18].

In 2022, the World Allergy Organization (WAO)/
European Academy of Allergy and Clinical Immunology
(EAACI) published updated HAE treatment guidelines,
providing recommendations for the management of HAE
[1]. Long-term prophylaxis (LTP) treatment was indicated
as a critical means of achieving the goals of total con-
trol of the disease (no HAE attacks) and “normalization”

of life [1]. Emphasis was also placed on diagnosing HAE
early and optimizing HAE management using validated
patient-reported outcome measures (PROMs), such as the
Angioedema Quality of Life Questionnaire, Angioedema
Control Test, Angioedema Activity Score, and Hereditary
Angioedema Quality of Life Questionnaire [1]. Another
validated, psychometrically sound questionnaire for HAE-
C1INH, the Hereditary Angioedema Activity Score, also
provides a linear measure of disease activity [19].

Despite recent treatment advances, reports indicate
that some patients do not achieve WAO/EAACI HAE
guideline treatment goals and experience significant
disease burden [18, 20]. Evidence from the Asia—Pacific
region (including Australia, China, India, Japan, Malay-
sia, Mongolia, Philippines, Singapore, Taiwan, Thailand,
South Korea, and Vietnam) recently highlighted gross
disparities in access to testing within the region, result-
ing in underestimated prevalence compared with global
rates (0.02 in 100,000) [21, 22]. Lack of diagnostic facili-
ties and patient advocacy groups were also associated
with delayed diagnosis and limited access to treatments
[21]. Regional studies stressed substantial differences in
country-specific needs, demographics, comorbidity inci-
dences, and the impact of treatment decisions on health-
care resource utilization (HCRU) and societal costs,
and demonstrate a remaining burden of disease despite
improvements in HAE management [21, 23, 24].

These disparities contribute to large variation in dis-
ease burden and unmet needs, highlighting the need for
global data [18, 21]. To provide an international perspec-
tive on the level of unmet need in the care of patients
with HAE, HAE-expert physicians participated in the
web-based MENTALIST (UnMEt Needs in herediTAry
angioedema—a global physlcian perSpecTive) survey.
The purpose of this survey was to provide an updated
overview of critical current unmet needs at an interna-
tional level within ACARE, including barriers to achiev-
ing WAO/EAACI HAE treatment goals [1], 2 years after
the publication of the WAO/EAACI HAE treatment
guidelines. To our knowledge, this is the first survey
capturing physicians’ and physician-reported patients’
feedback in a single manuscript for patients with HAE-
C1INH as well as HAE-nC1INH.
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Methods

Survey development and data collection

This web-based survey on unmet needs consisted of 24
multiple-choice, open-ended, and scale-based questions,
and was developed and implemented by Angioedema
Centers of Reference and Excellence (ACARE) in col-
laboration with CSL Behring. This project aligns with
ACARE’s vision of increasing the knowledge of angi-
oedema by means of research and education, and pro-
moting excellence in angioedema management, as well
as awareness of angioedema by advocacy activities [25].
The survey was hosted on REDCap®, a secure online
application for surveys and databases [26]. HAE-expert
physicians practicing in certified ACAREs (84 centers
in 35 countries) or applicant ACAREs (22 centers, as of
September 2023) were invited via email, newsletter, and
social media channels to participate voluntarily in the
survey from September 1 to 30, 2023. HAE-expert phy-
sicians ranked unmet needs and barriers to achieving
treatment goals that were identified through a litera-
ture search (see the supporting information in the Sup-
plementary Information). The ranking was based on a
10-point Likert scale ranging from 0 (not a challenge/
unmet need at all) to 10 (huge challenge/unmet need)
and was completed according to physicians’ own per-
spectives and their patients’ perspectives, the latter col-
lected as feedback received at patient visits by means of
open conversations between the patient and physician.
This indirect approach to collection of patient feedback
was sought to facilitate simultaneous collection of physi-
cians’ and patients’ perspectives. Thus, patient feedback
was not collected systematically with a set questionnaire.

Data analysis

For each survey question, responses were anonymized
and analyzed descriptively (mean with standard deviation
or median with interquartile range [IQR], respectively)
using R (R Foundation for Statistical Computing) ver-
sion 4.2.3. Only descriptive statistical analyses were con-
ducted. Although responses from unsubmitted surveys
were excluded, completion of the survey was not manda-
tory for submission, and thus percentages were calculated
according to the number of responses obtained and not
the overall respondent population. Unmet needs were
categorized according to proportions of respondent-level
scores (low challenge: 0 to <3.333; medium challenge:
>3.333 to <6.667; high challenge: >6.667 to 10). Unmet
needs were also identified in the context of access to LTP
therapies, as identified through the survey. Similar unmet
needs were grouped by overarching categories (knowl-
edge and education, disease burden, treatment, disease
management, and patient-specific unmet needs). Per-
centages were rounded to the nearest whole number. Any
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instance of duplicated survey response was investigated
with the physician via email prior to anonymization of
the data and analysis (see the supporting information in
the Supplementary Information).

Results

Characteristics of physician respondents

Of 84 physicians who initiated the questionnaire, 64
respondents from 32 countries submitted the survey
and comprised the analysis population (Table 1; Supple-
mentary Table S1). All 64 respondents provided answers
on the general information section of the survey (e.g.,
practice characteristics, access to treatments and test-
ing, use of PROMs). Respondents addressed questions
on unmet needs as per their clinical experience in HAE-
C1INH (n=63) and HAE-nC1INH (n=50): for this
reason, the number of respondents is specified along
with percentages throughout this section. One respond-
ent was contacted via email upon submitting responses
to the survey twice and, following their decision, the
data from one of the submitted surveys were discarded.
Reasons for unsubmitted survey responses were not
investigated directly with the 20 physicians who did not
submit their responses to the survey. Most respond-
ents were from Europe (n=29/64, 46%); South America
and the Middle East were the second most represented
regions (n=11/64, 17% each); North America, East Asia,
Africa, and Australia accounted for 20% of respondents
(n=13/64). Most respondents practiced in certified
ACAREs (n=49/64, 77%) and had >5 years of experi-
ence in managing HAE (n=>58/64, 91%). At the time of
the survey, respondents managed a median (IQR) of 40
patients (10-83) with HAE yearly, of whom 3 (1-6) per
year were newly diagnosed. Overall, 47 of 64 respond-
ents (73%) managed both pediatric and adult patients;
63 (98%) treated patients with HAE-C1INH and 50 (78%)
also treated patients with HAE-nC1INH. Demographics
and practice characteristics of respondents are summa-
rized in Table 1.

Data regarding access to testing and availability of HAE
guidelines and educational programs for physicians and/
or patients are summarized in Supplementary Table S2
and Supplementary Figs. S1 and S2.

Availability of first-line on-demand treatments

and first-line LTP therapies for HAE

Consistent with local market approvals, respondents
indicated the availability of several on-demand treat-
ments (ODTs) and LTP in their countries (Table 1).
Intravenous plasma-derived C1INH was the most widely
available first-line ODT. The availability of first-line LTP
differed, with respondents indicating having access to
the following therapies: lanadelumab (n=49/64, 77%);
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Table 1 Demographic and characteristics of respondents
Characteristics Physicians
N=64,n
(%)
Regions*
Western Europe (Austria, Denmark, France, Germany, Italy, Portugal, Spain, UK) 21 (33)
Eastern Europe (Bulgaria, Croatia, Czech Republic, Hungary, Macedonia, Poland, Russia) 8(13)
South America (Argentina, Brazil, Peru) 11017)
Middle East (Kuwait, Oman, Qatar, Turkey, United Arab Emirates) 11017)
North America (Canada, USA) 4(6)
East Asia (China, India, Japan, Thailand) 4 (6)
Africa (South Africa, Tunisia) 3(5)
Australia 2(3)
Practice settings
ACARE 49 (77)
ACARE applicant 15 (23)
University clinic 36 (56)
Private practice 13(20)
Public hospital 24 (38)
Private hospital 5(8)
Others (i.e.,, National Research Center) 12
Specialty
Allergy/immunology 52(81)
Dermatology 13 (20)
Pediatrics 4(6)
ENT 305
Rheumatology 2(3)
Other (i.e., internal medicine) 4 (6)
Years in practice
>30 years 7(11)
>20 years 17 (27)
>10 years 18 (28)
5-10years 16 (25)
1-5 years 6(9)
Patient population
Adults only 14 (22)
Both pediatric and adult patients 47 (73)
Pediatric patients 3(5)
HAE type
HAE-C1INH 63 (98)
HAE-nC1INH 50 (78)
Access to ODTs
Recombinant CTINH (IV) 22 (34)
Plasma-derived CTINH (IV) 57 (89)
Icatibant 55 (86)
Access to LTP therapies
Lanadelumab (SC) 49 (77)
Plasma-derived C1INH (IV) 48 (75)
Plasma-derived CTINH (SC) 36 (56)
Berotralstat 32 (50)
Androgens 52 (871)
Tranexamic acid 58(91)
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Table 1 (continued)

Characteristics Physicians
N=64,n
(%)

Other LTP 4 (6)

Access to testing

Complement C4 63 (98)

C1INH levels 58 (91)

C1INH functional levels 59(92)

Clg 54 (84)

Genetic testing for HAE-nC1INH mutations 44 (69)

Whole genome sequencing 21(32)

Other tests 4 (6)

*A list of respondents by country is available in Supplementary Table S1

Abbreviations: ACARE Angioedema Centers of Reference and Excellence, C1q complement component 1q, C4 complement component 4, C1INH C1 inhibitor, ENT ear,
nose, and throat, HAE-C1INH HAE due to deficiency or dysfunction of C1 inhibitor, HAE-nC1INH HAE due to normal C1INH, IV intravenous, LTP long-term prophylaxis,

ODT on-demand treatment, SC subcutaneous

plasma-derived CI1INH intravenous (n=48/64, 75%)
or subcutaneous (n=36/64, 56%); and berotralstat
(n=32/64, 50%).

Use of PROMs

Most respondents had access to PROMs (Supplementary
Table S3), with over 75% utilizing them in their prac-
tice. Only 38% of respondents (n=24/64) used PROMs
at every patient visit, and 39% (n=25/64) used them
often. Additionally, 19% (n=12/64) indicated that they
used PROMs rarely, while 5% (n=3/64) had never used
them in their clinical practice at the time of the survey.
The proportion of respondents using PROMs in certi-
fied ACAREs was marginally higher than in applicant
ACARES (78% vs 73%) (Supplementary Fig. S3).

Current unmet needs in HAE-C1INH and HAE-nC1INH

Of the 64 respondents, 63 addressed questions regard-
ing HAE-C1INH, while 50 addressed questions regard-
ing HAE-nC1INH. Overall, high unmet needs were
comparable for HAE-C1INH and HAE-nC1INH, with
only subtle differences. Unmet needs by category are
shown in Figs. 1 and 2, and corresponding scores for each
unmet need are shown in Supplementary Tables S4 and
S5 (survey questions are provided in the Supplementary
Information).

Physician perspectives: “Knowledge/education”

and “Treatment” categories included the highest unmet
needs

This section reports the unmet needs ranked by respond-
ents according to the physicians’ perspectives (Fig. 1;
Supplementary Table S4). Most respondents agreed that
gaps in knowledge about HAE and its treatment among

non—-HAE-expert physicians constituted a high unmet
need both in HAE-CI1INH (n=48/63, 76%) and HAE-
nC1INH (n=42/50, 84%). Additionally, most respond-
ents (n=39/50, 78%) perceived gaps in patient knowledge
as a high unmet need in HAE-nC1INH; however, less
than half of the respondents (7=29/63, 46%) shared the
same view regarding HAE-C1INH. Consistent with this
finding, the need for patient education platforms or activ-
ities was reported to be slightly higher for patients with
HAE-nC1INH than HAE-C1INH, with median (IQR)
scores of 6.5 (4.0-8.0) and 5.0 (2.5-7.0), respectively.

The “Treatment” category accounted for most high-pri-
ority unmet needs among respondents, with treatment
costs being the highest scoring unmet need in both HAE-
C1INH (n=46/63, 73%) and HAE-nC1INH (n=36/50,
72%). Reimbursement of LTP scored highly in both HAE-
C1INH (n=32/63, 51%) and HAE-nC1INH (n=31/50,
62%), whereas availability of clinical trials and approaches
for insufficient responses recorded higher proportions of
high unmet need responses for HAE-nC1INH (n=32/50,
64% and n=31/50, 62%, respectively) than for HAE-
ClINH (n=24/64, 38% each) (Fig. 1; Supplementary
Table S4). Access to specialist centers, availability of
patient organizations, and access to complement compo-
nent 4 (C4)/C1INH testing were ranked as low-to-mod-
erate unmet needs.

Through the survey, six respondents (9%) from Brazil
(n=1/64), South Africa (n=1/64), Peru (n=2/64), and
Tunisia (n=2/64) reported having access to second-line
LTP only (tranexamic acid, 100% [6/6]; androgens, 83%
[5/6]; other LTP, 17% [1/6]). These respondents reported
a substantial number of high unmet needs in most cat-
egories. Median scores of 10 (representing the highest
challenge) for both HAE-C1INH and HAE-nC1INH were
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Fig. 1 Physician perspectives: Ranking of challenges and unmet needs physicians face in treating patients with HAE-C1INH and HAE-nC1INH
(overall population). Median values are represented by a solid line in the center of the box. Boxes indicate the IQR with whiskers extending

to 1.5xIQR. Outlier responses are reported as scatter points. The two scatter horizontal lines at 3.333 and 6.667 separate the three unmet need
categories (Low: <3.333; medium: >3.333 to <6.667; high: >6.667). Abbreviations: C4 complement component 4, C1INH C1 inhibitor, HAE hereditary
angioedema, HAE-CTINH HAE due to deficiency or dysfunction of C1 inhibitor, HAE-nC1INH HAE due to normal C1INH, IQR interquartile range,

LTP long-term prophylaxis

reported for treatment costs, reimbursement of LTP, and
reimbursement of ODTs. In contrast with medium-to-
low median scores recorded in the overall population
of respondents (Fig. 1; Supplementary Table S4), unmet
needs regarding diagnostics and management (e.g. access
to C4/C1INH or genetic testing), and access to apps for
disease monitoring and to specialist centers scored highly
(medians ranging between 7 and 10) among respondents
with sole access to second-line LTP.

Patient perspectives as reported by their physicians:
“Education,” “Burden of disease,” and “Patient-specific”
categories were the highest unmet needs

This section reports unmet needs ranked according
to patient perspectives as reported by their physicians
(Fig. 2; Supplementary Table S5). In the “Burden of dis-
ease” category, the impact of HAE on patient mental
health was perceived as a substantial challenge for all
patients with HAE (Supplementary Table S5). Gaps in
non—-HAE-expert physician knowledge was ranked as
the highest unmet need in HAE-nC1INH (n=45, 90%)
according to physician-reported patient perspectives
(Fig. 2; Supplementary Table S5). Awareness of HAE in
schools and workplaces received high unmet need scores
both in HAE-CI1INH (2=48/63, 76%) and HAE-nC1INH

(n=38/50, 76%). Patient access to information and access
to treatments were perceived as a higher priority in HAE-
nC1INH than in HAE-C1INH (Supplementary Table S5).

Consistent with the observations for unmet needs
from the physician perspective, respondents with sole
access to second-line treatments reported that patients
with HAE-nC1INH perceived a higher burden of disease
than the overall respondent population, with medians
in that category ranging between 9 and 10. Moreover,
while treatment safety and efficacy concerns were gen-
erally reported as a medium unmet need by the overall
respondent population (Fig. 2), respondents with sole
access to second-line treatments indicated these as high
unmet needs for both HAE-C1INH and HAE-nC1INH
according to their patients’ perspectives (medians rang-
ing between 8.5 and 10).

Barriers to achieving the WAO/EAACI HAE treatment goals

Overall, 48% of respondents (n=31/64) reported that
less than half of their patients (<50%) had achieved the
WAO/EAACI HAE treatment goals of total control of
the disease and “normalization” of life at the time of the
survey (Fig. 3). Most respondents in North America
(n=3/4, 75%), Western Europe (n=14/21, 67%), and
Eastern Europe (n=5/8, 63%) estimated that >50% of
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inhibitor, IQR interquartile range

their patients had achieved the HAE treatment goals at
the time of the survey. Africa (n=1/3, 33%) and South
America (n=2/11, 18%) had the lowest proportion of
respondents achieving the treatment goals for >50%
of their patients (Fig. 3). Notably, in the two African
countries surveyed (Tunisia and South Africa), access
to treatment was limited to only second-line LTP
therapies.

Barriers and challenges to achieving HAE treatment
goals by overarching category and by score are reported
in Fig. 4 and Supplementary Table S6, respectively.

Delays in diagnosis and/or referral scored the highest
among the barriers to achieving HAE treatment goals in
patients with HAE-C1INH (n=40/62, 65%) and HAE-
nC1INH (n=34/49, 69%). While limited access to treat-
ment options was experienced by most respondents
(n=31/49, 63%) as the second highest reason for not
achieving HAE treatment goals in HAE-nC1INH, a lower
proportion of respondents (n=28/62, 45%) viewed this
as a challenge in HAE-C1INH.

Although a lack of licensed treatment options was indi-
cated as a substantial contributor to failing to achieve
HAE treatment goals in HAE-nC1INH by over half of
respondents (n=25/49, 51%), only 31% of respond-
ents (n=19/62) believed this to be a critical factor in
HAE-CI1INH.

In countries with access solely to second-line LTP
(n=6), a lack of licensed treatment options for HAE-
C1INH scored as one of the biggest challenges (median:
10).

Discussion
The MENTALIST survey highlights high-priority unmet
needs from the perspectives of ACARE HAE-expert phy-
sicians and their patients and provides insights on how
many patients achieve HAE treatment goals, 2 years after
the latest update of the WAO/EAACI HAE treatment
guidelines [1].

Gaps in non-HAE-expert physician knowledge
and patient access to education were identified as
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Fig. 3 Proportion of respondents who reported achieving HAE treatment goals of total control of the disease and “normalization” of life in their
patients: data by a overall population and b region. Abbreviation: HAE hereditary angioedema

highest-priority unmet needs and represent a barrier to
optimal care. While non—-HAE-expert physician knowl-
edge on HAE could not be directly assessed with this
survey, ACARE HAE-expert physicians could provide
an important assessment of the degree of disease aware-
ness in primary care based on their experience with
patient referrals from non-HAE-expert physicians. Thus,
the opinions provided by HAE-expert physicians in the
MENTALIST survey support published reports of low
disease awareness in primary care leading to missed
symptoms, misdiagnosis, delayed diagnosis, and subse-
quent suboptimal treatment [22]. Diagnostic delays can

lead to unnecessary surgical procedures [14], untreated
life-threatening attacks, and even patient mortality [27].
Therefore, educational programs targeted to non—HAE-
expert physicians are needed to decrease delays in diag-
nosis and/or referrals, which also emerged from this
survey as the principal barriers to achieving the WAO/
EAACI HAE treatment goals. Furthermore, educational
programs should be extended to the general population
and include specific initiatives for patients, their families,
and caregivers, to enhance their understanding of HAE
symptoms, the associated mortality risk, and the impor-
tance of prompt urgent medical care. To improve the
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current situation, close cooperation between HAE-expert
physician networks (e.g., ACARE), patient organizations
(e.g., HAE International, The US Hereditary Angioedema
Association), and industry stakeholders is imperative
to create online educational platforms, campaigns in
schools, or face-to-face initiatives to raise awareness of
HAE.

Alongside education, treatment costs and reimburse-
ment for LTP were also highest-priority unmet needs
according to HAE-expert physicians, indicating that
more needs to be done to remove barriers to access to
fully reimbursed treatments. Limited access to treat-
ment was also perceived as a critical barrier to achieving
the WAO/EAACI HAE treatment goals. As emphasized
in the WAO/EAACI HAE guidelines, LTP should be
encouraged as the best means by which to achieve total
disease control [1]. Although LTP may be perceived as
more expensive than ODT, regional cost-effectiveness
studies in LTP users have already demonstrated lower
HCRU and ODT costs over time [24], and have also

shown that well-controlled HAE leads to higher pro-
ductivity and lower medical and care costs than poorly
controlled HAE [18, 21]. As HAE management is acutely
expensive, we encourage physicians to assess barriers to
treatment access or reimbursement for LTP with HCRU
analyses that would account for economic resources at
a regional or country level. Notably, this type of analy-
ses was not performed in this study due to the intrinsic
imbalance in the geographical representation of ACARE
physician respondents; for this reason, a careful approach
should be applied when designing any studies to ensure
a balanced geographical representation among physi-
cian respondents. Therefore, we recommend the col-
lection and publication of additional HCRU evidence
and concerted action betweenphysicians, industry, and
patient organizations, which may encourage govern-
ments to extend reimbursements to new LTPs. While
diagnostics and management were identified as medium-
to-low unmet needs by the physician respondents, we
acknowledge the need for homogeneous access to testing
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and closer inter-center collaboration across the ACARE
network.

Results show that patients with HAE still experience
high burden of disease, with attacks having a detrimental
effect on mental health; disease awareness in schools and
workplaces and absenteeism are perceived as major chal-
lenges. This evidence aligns with reports of limitations in
patients’ activities of daily living, care needs (e.g., den-
tal or surgical procedures), and career choices [4, 28]. A
recent narrative review extensively described the psycho-
logical burden of HAE, and reported higher levels of anx-
iety and depression in patients with HAE compared with
the general population; this review also outlined other
disorders such as mania, anger, sleep disorders, somatic
symptoms, and impaired personality functioning [12].

The lack of clinical studies and approved therapies for
HAE-nC1INH is a long-standing concern, which was
again emphasized in this study [6]. The solution to this
concern seems remote; however, as more patients are
identified with de novo genetic causes of HAE-nC1INH,
the organization of clinical trials with stringent inclu-
sion criteria may lead to the identification of efficacious
therapies and subsequent approvals by regulatory agen-
cies. Notably, the creation of global patient registries like
the Chronic Angioedema Registry (CARE) [29] by the
ACARE Network may facilitate recruitment into these
clinical trials and better monitoring of disease and treat-
ment outcomes.

Data from this survey showed that a substantial propor-
tion of patients does not achieve the WAO/EAACI HAE
treatment goals worldwide. Although the survey indi-
cated similar degrees of total disease control achieved in
Europe or North America as well as Asia, the number of
physician respondents representing the two regions was
not comparable. Therefore, additional surveys with com-
parable numbers of physician respondents are needed to
provide a more accurate inter-regional evaluation of the
extent of disease control achieved in patients with HAE.

Despite international consensus on the approach to
management of HAE, this survey shows inconsistent
implementation of the consensus recommendations
across regions. While acknowledging the intrinsic limita-
tions posed by restricted access to reimbursed LTP (even
in high-resource countries, for example in the USA in the
form of prior authorizations or in countries like Australia
where a substantial number of HAE attacks must be
experienced by patients before access to reimbursed LTP
can be granted), this survey shows that there is an oppor-
tunity to implement concrete actions aimed at improv-
ing assessment of disease control. Namely, PROMs are
widely available [30], but less than half of respondents
make use of them at every patient visit. This is impor-
tant, as monitoring of disease activity leads to objective
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evaluations of disease control, allows dynamic treatment
optimization, and aids evidence collection to support
insurance coverage or marketing authorization applica-
tions [31]. In the digital era, patient disease monitoring
apps may represent a practical solution, especially among
young patients, and are now successfully integrated into
the care pathway for chronic spontaneous urticaria [32].
In addition, specialized healthcare providers, such as
HAE-trained nurses, could strengthen the partnership
with patients, facilitate regular monitoring of PROMs,
and maximize patient outcomes through shared deci-
sion-making. Official documentation of angioedema
episodes should always be encouraged (whether through
self-reporting in a diary, specialized applications, and
emergency or out-patient clinic records). These records
are also crucial for reimbursement of HAE medications.

Observations from this survey could help HAE-
expert physicians make informed recommendations for
future updates to the WAO/EAACI HAE guidelines.
As this survey was not powered to examine country-
specific challenges in detail but to provide an overview
of HAE management in ACARE, we encourage careful
evaluation of regional challenges via targeted research
and surveys, and of the applicability of treatment rec-
ommendations as well as the potential barriers to their
implementation. We also recommend early engage-
ment with target stakeholders (e.g., patient organiza-
tions, local healthcare networks) for effective adoption
of international guidance, and tailoring of recommen-
dations to diverse settings, considering the variations
in treatment access and costs that exist between coun-
tries and among individual patients.

To the best of our knowledge, the MENTALIST sur-
vey represents the first international physician survey to
provide an overview of the unmet needs in HAE follow-
ing the latest update of the WAO/EAACI HAE treatment
guidelines. An additional strength is the identification
of both physician and physician-reported patient per-
spectives within the same survey, which were possi-
ble to collect only via the pivotal role and international
reach of the ACARE network. Furthermore, insights into
unmet needs specific to HAE-nC1INH, an often under-
researched patient group in the past, were also identified.
In terms of international representation, the Middle East
and South American experiences were well represented,
with each region comprising 17% of respondents.

The study has some limitations. Firstly, patient-specific
unmet needs were not measured with a set questionnaire
and indirectly reported via the physician rather than by
patients themselves. In future studies, this limitation
could be mitigated by closely collaborating with inter-
national (e.g. HAE International/US Hereditary Angi-
oedema Association) or national patient organizations
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to expand survey reach and enable accurate representa-
tion through the collection of direct patient feedback via
standardized tools [33, 34]. As for other surveys, there is
a limitation regarding potential for recall and selection
biases, as respondents were more likely to remember
details they themselves considered to be important. Sec-
ondly, an imbalance in the global distribution of respond-
ents makes the data potentially over-representative of the
ACARE experience in Europe, and regional unmet needs
being potentially generalized or understated. Lastly, these
results mostly reflect the views and experience of HAE-
expert physicians practicing in accredited ACAREs (or
in applicant ACAREs), where HAE clinical experience is
well established. Therefore, non—HAE-expert physicians
in other settings may face even greater or different unmet
needs from those described in this analysis.

Conclusions and call to action

The MENTALIST survey showed that a substantial pro-
portion of patients with HAE do not currently achieve
the HAE treatment goals of total disease control and
“normalization” of life specified in the latest update of the
WAO/EAACI HAE treatment guidelines. Delayed diag-
nosis and limited access to treatments were identified as
critical barriers to HAE treatment goals. Gaps in non—
HAE-expert physician and patient knowledge, treatment
costs, and reimbursements for LTP were identified as
highest-priority unmet needs. To address these critical
needs, we urge close cooperation between HAE-expert
physicians, industry stakeholders, and patient organiza-
tions to bridge gaps in physician and patient education.
Physicians are also encouraged to use PROMs frequently,
not only to optimize care but also to collect standard-
ized evidence that can be leveraged in policy-making to
increase access to new treatment strategies.
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