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Abstract

Background: International guidelines recommend hereditary thoracic aortic diseases

(HTADs) to be managed in multidisciplinary aorta clinics.

Aim: To study HTAD patient's experiences with a aortopathy clinic in Norway and to

review the literature on aortopathy clinics.

Methods: (a) A systematic scoping review of research on multidisciplinary clinics for

HTADs. (b) A cross-sectional postal questionnaire study to investigate patient experi-

ences with the health-services. Fifty consecutive patients from the aortopathy clinic

and 50 controls in usual care were invited to participate.

Results: The review identified eight publications on aortopathy clinics. Although the

papers were not judged for quality, these showed promising results from such clinics

in terms of diagnostics and increased adherence to guideline-directed therapy. The

survey constituted thirty-seven (74%) patients and 22 (44%) controls who responded

to postal questionnaires. Both groups reported delays in diagnostics and follow-up

appointments prior to the start of the clinic. Patients indicated high satisfaction with

the aortopathy clinic, whereas controls reported poor coordination of medical follow-

up. Individuals in both groups struggled with disease self-management.

Conclusion: Norwegian patient experiences found the aortopathy clinic beneficial.

According to studies included in the review, disease management in aortopathy

clinics may improve patient satisfaction, diagnostics and follow-up. Effect studies

may further document the benefits of clinic organization, treatment, cost-efficiency

and patient experiences.
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1 | INTRODUCTION

Hereditary thoracic aortic diseases (HTADs) are a heterogeneous

group of disorders caused by many different genes (Milewicz &

Regalado, 1993). Today, more than 30 different disease-causing genes

are known (Brownstein et al., 2018; De Backer et al., 2019). The disor-

ders range from those mainly affecting the thoracic aorta (non-syn-

dromic) to conditions affecting multiple organ systems (syndromic).

The latter group includes among others, Marfan syndrome (MFS),

Loeys-Dietz syndromes (LDS) and vascular Ehlers-Danlos syndrome

(vEDS) (De Backer et al., 2019). These conditions have overlapping

features and diagnostics are challenging. For instance, in MFS a

median time of 641 days from suspicion to diagnosis was documented

in one study (Roll, 2012). The most serious and potentially life threat-

ening symptoms in HTADs are aneurysms and dissections of the aorta

and other large arteries (Meester et al., 2017). In addition, the involve-

ment of other organ systems, including skin, musculoskeletal systems

and lungs are common (Isselbacher, Lino Cardenas, & Lindsay, 2016).

Eye involvement with lens luxation and risk of retinal detachment

concerns mainly MFS (Loeys et al., 2010). In LDS, more severe vascu-

lar involvement with arterial tortuosity as well as a higher incidence of

asthma and gastrointestinal symptoms has been reported (Johansen,

Velvin, & Lidal, 2020; Krohg-Sørensen et al., 2017; MacCarrick

et al., 2014). In vEDS, there is a high risk of intestinal (colon) and per-

ipartum uterine rupture and arterial involvement with rupture of

branch arteries that might be preceded by aneurysm or dissection—or

even occur spontaneously (Byers et al., 2017).

In order to avoid complications, strict follow-up regimes for HTADs

are highly recommended (Byers et al., 2017; Loeys et al., 2010;

MacCarrick et al., 2014). Research on these rare disorders are still

scarce and existing guidelines on follow-up still largely consensus

based, with significant differences between them (Rozado, Martin,

Pascual, Hernandez-Vaquero, & Moris, 2017). The most important

treatment is prophylactic blood pressure control with anti-hypertensive

medications (Rozado et al., 2017), and timely aortic surgery to prevent

dissection (Milewicz & Regalado, 1993). For MFS especially, ophthal-

mologic follow-up and treatment of ectopia lentis is essential (Loeys

et al., 2010). Despite this, some patients need emergency interventions,

with higher risk of morbidity and complications compared to prophylac-

tic treatment strategies (Bradley, Alvarez, & Horne, 2016).

Living with a potential life threatening inheritable disease can be a

challenge for patients. Low health-related quality of life has been

reported in MFS, while research on other HTADs are lacking (Velvin,

Wilhelmsen, Johansen, Bathen, & Geirdal, 2019). MFS patients' ability to

activate their personal resources and manage their disease have been

described to have large impact on life satisfaction (Staniši�c et al., 2018).

International guidelines recommend that treatment of HTADs

should be concentrated within “aorta clinics” (Erbel et al., 2014). Such

clinics involve a multidisciplinary team consisting of many different

medical specialties in the patient diagnostics- and follow-up processes

(Boodhwani et al., 2014; Erbel et al., 2014). The main benefit being

better pathways for diagnostics, follow-up and treatment of the

patients, promoting better health outcomes and lower mortality

(Boodhwani et al., 2014). It is also said to be more cost-effective

(Blankart, Milstein, Rybczynski, Schüler, & von Kodolitsch, 2016). Fur-

thermore, a multidisciplinary team-based approach has been shown to

give quicker clinical decision-making (Showkathali et al., 2014), help

patients' innovation and coping skills (Hannemann-Weber & Schultz,

2014) and increase patient satisfaction (Wen & Schulman, 2014).

Despite the fact that multidisciplinary aorta clinics are rec-

ommended in the care for patients with HTADs, there seems to be

few studies describing the organization, patients' experiences and

their satisfaction with such clinics.

While planning the establishment of an aortopathy clinic at a uni-

versity hospital in Norway, a review of the research knowledge to

inform on this topic was deemed necessary. Furthermore, with a new

organization of health-services, assessments of patient's experiences

is a valuable part of the quality judgment and for further improvement

of such a clinic. Therefore, the aim of this study was twofold:

1. To review and present the research literature about the organiza-

tion and patient experiences with multidisciplinary clinics for

patients with HTADs.

2. To explore patients' experiences and their satisfaction with diag-

nostics pathways and follow-up before and after the establishment

of an aortopathy clinic compared to controls in usual care.

2 | METHODS AND MATERIALS

2.1 | Literature review

2.1.1 | Study design

Our aim was to get an overview of existing research on multi-

disciplinary clinics for persons with HTADs. Owing to the potential

limited number of papers and the expected variety in study designs

and methodologies, a scoping review method was chosen. A scoping

review is a type of review that aims to systematically search for

research findings to identify trends, concepts and research gaps. This

is a suitable method to apply to broad review questions, also when

very diverse findings make a systematic review approach with critical

appraisal and meta-analysis difficult (Peters et al., 2015). This manu-

script was prepared according to the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses Extension for Scoping

Reviews (PRISMA ScR) (Tricco et al., 2018). However, we have made

one adjustment by looking into the findings of the included studies,

and have indicated their overall results on organization and patient

experiences with aortopathy clinics.

2.1.2 | Eligibility criteria

The review inclusion criteria were: (a) Publications describing organi-

zation and experiences (including patient data and patient experi-

ences) with multidisciplinary clinics for persons with HTADs. (b) All
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types of study-designs, published in English, German, or Scandinavian

languages were included. No exclusions were made on the basis of

age groups, gender or ethnicities, neither for publication date.

2.1.3 | Search strategy

Systematic searches were conducted in March 2019 in PubMed,

AMED, EMBASE, CINAHL, and Google Scholar. A three-stage search

strategy was utilized. We first conducted a search using the following

search terms: Marfan syndrome OR Loeys-Dietz syndrome OR familial

aortic aneurysm and dissection OR FTAAD OR vascular Ehlers-Danlos

syndrome OR aortopathy OR aortopathies OR aortic disease OR tho-

racic aortic disease OR congenital aortic disease OR genetic aortic dis-

ease (a total of 6,102 hits). Then another search was done in the same

databases with the following terms: Cardiac genetics clinic OR geno-

mic medicine OR aortopathy bundle of care OR guidelines OR

healthcare team OR multidisciplinary OR cardiogenetics OR quality of

care OR cost-of-illness OR economic impact (a total of 84,702 hits).

Finally we combined searches 1 AND search 2, resulting in 120 hits

after deleting duplicates and foreign language articles (ex. Japanese).

Additional references were sought by examining the citations in

included papers. The search strategy is presented in Figure 1.

Two reviewers (TB and IBL) independently screened the abstracts

and/or articles from each reference identified through the search.

When considered potentially eligible according to the inclusion

criteria, the full-text publications were obtained and reviewed for a

final decision on inclusion by the same two reviewers.

2.1.4 | Data extraction

Data from included studies were extracted, using an á priori

scheme. The data presentation included the following information

from each paper (Table 1): reference (title, author and publication

year), study aim, design and methods, reported data on included

patients (age, gender, diagnoses), data on patient recruitment and

the organization of the clinic. In addition and not according to

PRISMA-ScR, we collected description of benefits or drawbacks

with the clinic, patient experiences, and primary author's

conclusion.

2.2 | Primary study of the experiences from the
Oslo university hospital aortopathy clinic

2.2.1 | Organization

The aortopathy clinic at Oslo University Hospital (OUH) started with a

project period (2017–2019) funded by the Norwegian National

F IGURE 1 Flow-chart of search strategy for literature on multidisciplinary clinics for persons with heritable thoracic artery diseases [Color
figure can be viewed at wileyonlinelibrary.com]
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Advisory Unit on Rare Disorders. The project was planned and orga-

nized by a reference group with representatives from each of the par-

ticipating departments at OUH (i.e., thoracic surgery, cardiology,

genetics, radiology, pediatric, physiatrist and ophthalmology), from

TRS Resource Centre for Rare disorders (TRS) and with patient repre-

sentatives from the Norwegian Marfan and EDS organizations. The

department of thoracic surgery at OUH administered the project. A

patient coordinator (nurse) was employed in a 50% position to orga-

nize patient contact and practicalities. This also ensured easy access

to the clinic, as the coordinator could be contacted by patients with-

out referral. A registry collecting data on all relevant organ systems

for those patients giving their consent, was also organized as part of

the clinic (not further presented in the article).

The aortopathy clinic was organized monthly from September

2017, with 4 to 5 patients on each occasion. If possible, visits were

scheduled for 1 day (sometimes 2 days) with the patients meeting

several professionals in one session (thoracic surgeon, patient coordi-

nator, doctor from TRS, geneticist, physiatrist, and for children a pedi-

atric cardiologist). When necessary, radiology and echocardiography

were done shortly before the clinic schedule. At the clinic meeting,

the patients underwent a clinical exam, results from radiology/− echo-

cardiography were explained and genetic counseling was offered. If

necessary blood samples for genetic testing were taken. After the

patient consultation, the involved professionals had a joint meeting

and agreed upon a further plan for diagnostics and follow-up for the

patient. The thoracic surgeon coordinated the writing of a discharge

report with input from all the specialists, which was sent to the

patient's primary care physician and/ or local hospital, with a copy to

the patient. Further referrals, such as to ophthalmologist, special care

during pregnancy or other needed health-services, were done when

necessary.

Before the establishment of the OUH aortopathy clinic, the care

for patients with HTADs was not systematically coordinated. Children

were followed-up at the Department of Pediatric Cardiology at OUH,

or sometimes in their local hospitals. At the age of 16–18 years, the

follow-up became even more fragmented: Some were transferred to

the GUCH-unit (Grown Up Congenital Heart disease unit) at OUH for

follow-up with echocardiography, others received services at the

Department of Cardiothoracic Surgery, usually with MRI- or CT-evalu-

ations, while some were followed in cardiology departments at their

local hospitals. For MFS patients, eye follow-up was even more frag-

mented as patients were followed at OUH, at local eye doctors, or in

local hospitals.

Some Norwegian consensus follow-up guidelines for HTAD's

exists, for instance cardiology guidelines for follow-up of children

with MFS (Holten-Andersen, Holmstrøm, Neukamm, & Riise, 2018).

Existing consensus is based on the European guidelines for aortic

diseases and congenital grown up heart disease (Baumgartner

et al., 2010; Erbel et al., 2014). However, with Norway as a large

geographical area, many hospitals and primary care physicians

involved, and turnover of medical staff, there was a risk that patients

did not get adequate and coordinated treatment and follow-up

(Vanem et al., 2018).

A further challenge for both patients and primary care physicians,

was that written reports from exams and test results was fragmented

and not put together. As such, there was also a risk of diverging

reports and recommendations. Neither responsibility for—nor

methods and intervals for follow-ups were coordinated and defined,

and based on this unsatisfactory situation, a group of professionals

started planning the OUH aortopathy clinic.

2.2.2 | Evaluation of patient experiences

To evaluate patient experiences with diagnostics and follow-up, the refer-

ence groupdecided to conduct a questionnaire studywith patients attending

the clinic from the start and onwards the first one and a half year. Impor-

tantly, the study design included a control group of patients receiving follow-

up as usual at the samehospital. The studywas led andorganized byTRS.

The study was planned as a prospective study with postal ques-

tionnaires. The study-group consisted of the first consecutive

50 patients at the OUH aortopathy clinic, and were enrolled from

September 2017 to November 2018. At their first visit at the clinic,

they all got an information letter, the first out of two questionnaires, a

consent form, and a prepaid return envelope. A control-group with

50 HTAD patients in usual follow-up was drawn from the electronic

patient registry at the thoracic surgery department at the same hospi-

tal. The controls received the same information letter, questionnaire,

consent form, and a prepaid return envelope by post in august 2017.

If necessary, one reminder was sent to individuals in both groups. An

additional follow-up questionnaire was sent to both groups in March

2019. Adults answered for themselves, while parents answered and

consented on behalf of children aged <18 years.

2.2.3 | Ethical considerations

Participation in the study was voluntary and a written consent was

obtained from all participants. The study information letter highlighted

that both participation and non-participation would have no conse-

quences for further treatment or contact with OUH or TRS. Ethical

approval was applied and given by the Data Protection officer at OUH.

2.2.4 | Measurement methods

Due to the lack of a suitable validated instruments for the study pur-

poses, two sets of study specific questionnaires were constructed in

order to capture patient experiences. The literature review was used

to inform the choices of questions. This included questions about:

(a) patient's previous experiences with diagnostics (age at suspicion,

age at final diagnosis, diagnostic time [years]), (b) patient's experiences

with follow-up previous to the establishment of the aortopathy clinic,

(c) patient's experiences and satisfaction with follow-up in usual care

and with the aortopathy clinic. The questionnaire also had freetext/

open-ended options for additional comments.
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One standardized questionnaire was included—The Effective

Musculoskeletal Consumer Scale (EC-17), which assesses patient per-

ception of skills and behaviors important for effectively managing,

participating in or leading their health care (Hamnes, Garratt, Kjeken,

Kristjansson, & Hagen, 2010). The EC-17 is a self-administered instru-

ment with 17 items covering five skill domains: (a) How to use health

information, (b) How to clarify priorities, (c) Communication with

others, (d) How to negotiate own role and take control, and (e) How

to decide and take action. The items are summated and converted to

produce a score from 0 to 100 with 100 as the best possible score.

This instrument was chosen because it has been translated and vali-

dated into Norwegian (Hamnes et al., 2010) and the questions were

deemed relevant by the reference group.

2.2.5 | Analyzes

Patient data were de-identified and entered into a customized data-

base. The data was then processed using SPSS version 25. Due to the

small sample sizes, only descriptive analyzes were used. Data are

given as frequencies, percentages, medians and ranges. For compari-

son with other published studies, mean and SDs were used. Free-text/

open-ended answers are presented as condensed meanings and

quotes. Missing values in the EC-17 questionnaire were handled as

follows: Participants with >3 missing values (two persons on the first

questionnaire, four on the second) were omitted from the analyses.

For participants with ≤3 missing values (six persons on the first ques-

tionnaire, three on the second), the missing value was substituted by

the item substitution method, replacing the missing item with the

mean item value across subjects (Polit & Beck, 2008).

3 | RESULTS

3.1 | Results from the literature review

Thirty-six potentially relevant papers were identified and read in full-text

(Figure 1). Only six peer-reviewed papers (Bradley & Bowdin, 2016;

Strider et al., 1996; Summers et al., 2006; von Kodolitsch et al., 2016;

Wright et al., 2016; Zentner et al., 2015) and two conference abstracts

(Andvik et al., 2011; McLean, 2012) met the eligibility criteria and were

included in this review (Table 1). Excluded articles with reasons for exclu-

sion are presented in Table S1. The included peer-reviewed papers com-

prised a prospective study (Strider et al., 1996), one case series

(Summers et al., 2006), one retrospective chart review (Zentner

et al., 2015), one innovation report (Wright et al., 2016) and two narra-

tive reviews/ expert experiences (Bradley & Bowdin, 2016; von

Kodolitsch et al., 2016). Four studies (Andvik et al., 2011; Strider

et al., 1996; Summers et al., 2006; Zentner et al., 2015) reported patient

data on a total of 771 patientswithMFS and other HTADs.

Except for a conference abstract (Andvik et al., 2011), all included

papers described the organization of an aortopathy clinic/Marfan

clinic/thoracic-aortic clinic/cardiac- genetics clinic organized with a

multidisciplinary team and a nurse as a patient coordinator. For sim-

plicity, the term aortopathy clinic has been used for the rest of this

article. Three papers reported benefits of consultations in settings

where the patient-meetings were organized with several professionals

(multidisciplinary) at the same time. The advantages included for

instance more appropriate and timely care and follow-up, increased

adherence with medical therapy, and reduced time to reach clinical

decisions (Bradley & Bowdin, 2016; Wright et al., 2016; Zentner

et al., 2015). Other documented benefits were better diagnostics and

long-term management of patients (Strider et al., 1996; Summers

et al., 2006; Wright et al., 2016; Zentner et al., 2015). Andvik et al

described a reduction in aortic dissection- and cardiovascular surgery

rates (Andvik et al., 2011). One study found that the patients specifi-

cally appreciated the team competence and multidisciplinary care

approach at the Marfan clinic (von Kodolitsch et al., 2016), while

another reported high patient satisfaction with the multidisciplinary

approach (Wright et al., 2016). None of the studies included control

groups, but Andvik et al. compared results from their clinic from one

decade with the next decade (Andvik et al., 2011).

3.2 | Results from the evaluation of patient
experiences

Thirty-seven patients from the study-group and 22 controls answered

the first questionnaire, response-rates of 74% and 44%, respectively.

Twenty-five people from the study-group and 19 from the control-group

answered the second questionnaire aswell. (Figure 2). The control-group

consisted of adults only, whereas the study-group also included answers

from parents on behalf of six children. Distribution of age, genders and

places (region) of residence for both groups are shown in Table 2.

3.2.1 | Patient experiences with diagnostics and
follow-up prior to the start of the aortopathy clinic

Patients in both the study- and the control-group reported experiences

of diagnostic delay, with a mean number of years from suspicion of diag-

nosis to final conclusion of 4.88 years (SD 7.69), median 1 year, range

0–32. There were some differences between the study-group and

control-group, but this should be interpreted with caution as the groups

were small. In 16 persons (12withMFS), the diagnosis was changed from

the originally suspected diagnosis, to another HTAD (Table 3). Median

age at final diagnosis (for both groups) was 35.5 years, range 3–63.

There were large variations in reported time since the last cardio-

vascular follow-up or eye examination. The control-group had a longer

time since the last follow-up compared to the study-group (Table 4).

Five of 27 MFS patients (from both groups) reported that they had

never been examined by an ophthalmologist. However, four patients

with LDS, one with vEDS and one with other HTAD, had been exam-

ined by ophthalmologist. All individuals reported to have had follow-up

visits with cardiologist or thoracic surgeon, but six reported to have had

no MRI or CT investigations of the heart, aorta, or other blood vessels.
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3.2.2 | Patient satisfaction with specialist
health-care services

A large proportion of the patients in both groups (study-group 83%,

control-group 77%) reported high or very high confidence with

medical specialists. This finding was about the same in both question-

naires (Figure 3a). Regarding specialist's cooperation about disease

follow-up, a larger proportion of the control-group reported “no—not

at all”/“yes—but not good enough” compared to the study-group

(Figure 3b). This was also the same for the questions on organization

F IGURE 2 Flow-chart of inclusion of
patients in the evaluation of patient
experiences [Color figure can be viewed
at wileyonlinelibrary.com]

TABLE 2 Patient demographic data from Questionnaires 1 and 2

First questionnaire Follow-up questionnaire First questionnaire Follow-up questionnaire

Study-group Study-group Control-group Control-group

(n = 37) (n = 25) (n = 22) (n = 19)

Age (mean (SD)

Median (range))

36.14 (17.57)

36.00 (3–64)
37.64 (19.17)

42 (9–64)
49.82 (13.17)

53.00 (21–70)
48.05 (22.71)

53 (21–68)

Gender (women) n (%) 21 (56.8) 16 (64%) 12 (54.5) 11 (57.9)

Health-region n (%)

South eastern Norway 29 (78.4) 19 (76) 18 (81.8) 17 (89.5)

Western-Norway 5 (13.5) 5 (20) 2 (9.1) 1 (5.3)

Middle-Norway 1 (2.7) 0 1 (4.5) 0

Northern-Norway 2 (5.4) 1(4) 1 (4.5) 1 (5.3)
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of specialist services (Figure 3c) and counseling on how to cope with

the disease (Figure 3d). In the follow-up questionnaire, the study-

group had a drop in the percentage of persons answering “very good”

(Figure 3b–d) and slightly more on “do not know” on these three

questions. One person commented: “I have only been at the clinic once,

so I do not know yet”.

TABLE 3 First questionnaire, previous experiences with diagnostics

Study-group Control-group Total

Number (%) Number (%) Number (%)

Suspected diagnosis (n = 37)a (n = 22) (n = 59)

Marfan syndrome 24 (64.9) 13 (59.1) 37 (62.7)

Loeys-Dietz syndrome 8 (21.6) 3 (13.6) 11 (18.6)

Vascular Ehlers-Danlos syndrome 0 3 (13.6) 3 (5.1)

Other HTAD 5 (13.5) 3 (13.6) 8 (13.6)

Final diagnosis concluded? (n = 36) (n = 22) (n = 58)

Yes 34 (94.4) 22 (100) 56 (96.5)

No 2 (5.6) 0 2 (3.5)

If concluded, which diagnosis? (n = 34) (n = 22) (n = 56)

Marfan syndrome 16 (47) 9 (40.9) 25 (44.6)

Loeys-Dietz syndrome 13 (38) 8 (36.4) 21 (37.5)

Vascular Ehlers-Danlos syndrome 1 (2.9) 3 (13.6) 4 (7.2)

Other HTAD 4 (11.1) 2 (9.1) 6 (10.7)

Changed diagnosis from suspected to final? (n = 34) (n = 22) (n = 56)

Yes 10 (29.4) 6 (27.3) 16 (28.6)

No 24 (70.6) 16 (72.7) 40 (71.4)

Mean (SD) Mean (SD) Mean (SD)

Median (range) Median (range) Median (range)

Age at suspected diagnosis (n = 36)

26.44 (21.99)

19.50 (0–63)

(n = 20)

33.80 (19.06)

34.5 (2–59)

(n = 56)

29.07 (21.12)

29.0 (0–63)

Age at final diagnosis (n = 27)

32.19 (20.20)

34 (3–63)

(n = 17)

36.67 (16.11)

35 (5–60)

(n = 44)

33.7 (18.76)

34.50 (3–63)

Number of years from suspicion to final diagnosis (n = 27)

6 (8.75)1 (0–32)
(n = 13)

2.54 (SD 4.18)

1 (0–14)

(n = 40)

4.88 (SD 7.69)

1 (0–32)

aNumber of persons who have answered varies for each question; n is therefore given for each question and each group.

TABLE 4 First questionnaire. How many years since your last follow-up?

Study-group Study-group Control group Control group

Mean (SD) Follow-up ≥3 years ago Mean (SD) Follow-up ≥3 years ago

Type of follow-up Median (range) Number of persons Median (range) Number of persons

Eye-doctor (n = 20)a

2.15 (3.13)

1 (0–12)

6 (n = 11)

3.09 (3.75)

2 (1–14)

4

Thoracic-surgeon or cardiologist (n = 32)

1.91 (2.35)

1 (1–14)

5 (n = 21)

3.29 (3.33)

3.0 (1–10)

13

MRI or CT of aorta or other arteries (n = 28)

1.89 (2.47)

1.0 (1–14)

2 (n = 22)

2.82 (1.14)

3.0 (2–7)

12

aNumber of persons who have answered varies for each question. n is therefore given for each question and each group.
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The follow-up questionnaire also asked the control-group how

they considered the coordination of their specialist follow-up (on a

scale from 0 (not at all) to 10 (very well)). Thirteen of 19 answered

with a median of 4 (range 0–10). Eight of 19 elaborated these chal-

lenges in free-text, mainly describing a lack of coordination, exempli-

fied by these two statements:

I do not know, I guess that my primary physician

receive the exam results. I have to keep order on get-

ting my schedules for exams on time myself.

Severe lack of coordination, I do not get summons to

important exams according to plan.

Fifteen of 19 individuals in the control-group answered the open-

ended questioned on how they wished the services for their follow-

up to be organized. Three main themes were described: (a) Better

coordination of the health-services, and having a coordinator to con-

tact with questions. (b) A multidisciplinary unit that sees the whole

patient and disease picture. (c) Coordination of appointments to spe-

cialists and examinations at the same time/ day, diminishing travel

time and making waiting time for the test results shorter.

The study-group participants were asked to evaluate the OUH

aortopathy clinic on a scale of 0 (not good) to 10 (very good): Median

9 (range 3–10). Twenty-two of 36 persons also answered the open-ended

question on what they were especially satisfied with e most at the OUH

aortopathy clinic visit. The commentsmainly encompassed three themes:

1. Good information:

They are easily accessible, give good and thorough

answers to questions, and are also available for contact

after the appointment.

2. Multidisciplinary meeting with professionals with expert

knowledge:

It is reassuring to see that the different specialties and

professionals can cooperate and view the disease in a

holistic perspective, it makes me believe that the sys-

tem is moving forwards, and is important for me as I

have children with the diagnosis.
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F IGURE 3 Patient experiences with follow-up. (a) “Do you have
confidence in the specialist's (OUH/ aortopathy clinic) professional
competence?” (b) “Do you feel that themedical specialists
(OUH/aortopathy clinic) cooperatewell in the follow-up of you and your
disease?” (c) “Do you feel that the specialist services (OUH/aortopathy
clinic) arewell organized?” (d) “Do you feel that the specialists
(OUH/aortopathy clinic) gave you adequate counseling to copewith
your disease?” [Color figure can be viewed at wileyonlinelibrary.com]
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3. Better coordination of appointments:

We got to meet all the specialists we needed that day,

good to have all schedules on one day.

Eleven patients gave suggestions for further improvement of the

clinic. These ranged from “keep up the good work”, to “a need for more

focus on other issues” (i.e., pain, fatigue, mental health) and “coping

with the aspects of the disease other than the affected organ-systems”.

3.2.3 | Patient's self-management of disease,
EC-17

Patients in the control-group had an EC-17 mean score of 61.9

(SD 21.3) in the first questionnaire, with small changes at follow-up

(62.3, SD 22.1). The study-group scored slightly higher on both occa-

sions with 69.3 (SD 17.9) and 67.71 (SD 15.3), respectively. Compar-

isons between the two groups and reported mean values for a

Norwegian group of rheumatoid arthritis patients are shown in

Figure 4. The EC 17 items with the lowest mean scores were item

12: “I can be assertive to get what I need to meet my health needs”

and item 13: “I feel a sense of control over my disease”.

Patients in both study-group and control-group gave free-text

comments on the EC-17 questions (19 and 21 comments, respec-

tively). The comments illustrated two main themes: challenges with

coping with the disease, but also that some questions were not per-

ceived as relevant for patients who did not view themselves as ill. This

was by two patients' comments::

How to cope with this disease depends on how I feel

from day to day, it is challenging to “always” cope with

this disease.

These questions are not relevant for me and difficult

to answer, as I do not perceive myself as ill or having a

disease.

4 | DISCUSSION

The literature review found only a few published articles on experi-

ences with aortopathy clinics. However published research literature

on aortopathy clinics indicated promising results when it comes to

diagnostics and follow-up routines. Our study of patient experiences

indicated high satisfaction with the multidisciplinary aortopathy clinic.

However both the literature review and our study of patient experi-

ences highlighted that the diagnostic process and follow-up routines

are challenging in HTADs.

4.1 | Review of the literature on multidisciplinary
clinics for patients with HTADs

Only six papers (Bradley & Bowdin, 2016; Strider et al., 1996; Sum-

mers et al., 2006; von Kodolitsch et al., 2016; Wright et al., 2016;

Zentner et al., 2015) and two conference abstracts (Andvik

et al., 2011; McLean, 2012) were included in the scoping review.

Despite thorough literature searches, we were surprised to find few

scientific publications on the organization of aortopathy clinics, and

very little concerning the patient experiences with such clinics. We

may have lost relevant articles published with other search terms and

purposes. The articles we found indicated that multidisciplinary

aortopathy clinics provide better diagnostics and follow-up services

for patients with genetic aortic diseases. However, the published data

is on less than a 1,000 patients, and the study designs were not suit-

able to conclude on the effects of such clinics.

F IGURE 4 Mean score (±1 SD) of Effective
musculoskeletal consumer scale 17 (EC17) for: Project-
group questionnaire 1 and 2, control group questionnaire
1 and 2, reported values for a Norwegian group of
Rheumatoid arthritis patients before and after
rehabilitation *Hamnes et al., 2010
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Only two papers described patient experiences (von Kodolitsch

et al., 2016; Wright et al., 2016). In one study, an e-mail questionnaire

was sent to patients, and results showed that the responders (19%)

appreciated the competence of the medical team, multidisciplinary

care, trusting the doctor, overcoming fear, and explanations (von

Kodolitsch et al., 2016). In the study by Wright et al, patients reported

high levels of satisfaction with the multidisciplinary approach (Wright

et al., 2016). As Zentner et al stated, there seems to be need for more

research to evaluate patient outcomes and cost-effectiveness of

aortopathy clinics (Zentner et al., 2015).

4.2 | Diagnostic delay

In our study of patient experiences, patients in both the control- and

study-group reported a diagnostic period with a mean of 4.88 years

from the first suspicion of diagnosis to conclusion. One patient waited

a total of 32 years to have the diagnosis confirmed. In comparison, Roll

et al found that 55% of German sickness-insured MFS patients had a

diagnostic delay with an average time to diagnosis of 607 days, maxi-

mum 3 years. They argued that an enhanced cooperation between phy-

sicians is necessary to improve diagnostic processes in MFS, preferably

in multidisciplinary teams across sectors (Roll, 2012). A total of 16 of

our patients reported that they had a change of diagnosis from suspi-

cion to conclusion, this also illustrate that diagnostics is challenging in

these patient groups. The clinical overlap between HTAD's and diag-

nostic criteria is substantial. As Pope et al found, the interpretation of

genetic sequence variants is a substantial challenge in HTAD's (Pope

et al., 2019). Our literature review found four studies describing that

multidisciplinary aortopathy clinics seemed to have contributed to more

accurate and quicker diagnostics (Strider et al., 1996; Summers

et al., 2006; Wright et al., 2016; Zentner et al., 2015). More research

seems to be needed to show if aortopathy clinics give better diagnostic

services pathways for these patient groups. The timeframe in our study

was too short to answer this research question.

4.2.1 | Follow-up

Median follow-up time for eye and aortic issues varied between 1 and

3 years in both groups and might be explained by individual consider-

ations and health status. It is however surprising that 13/22 persons

in the control-group and 5/37 in the study-group reported their last

exam by thoracic surgeon/cardiologist 3 years ago (or longer). This

seems not to be in accordance with the existing European guidelines,

which for instance recommend that stable MFS patients need a yearly

visit with echocardiography (Baumgartner et al., 2010). For other

HTAD's there still is a scarcity of research and clear consensus guide-

lines, for instance for vascular EDS were case to case multidisciplinary

discussions is recommended (Erbel et al., 2014).

Explanations to our findings may include recall bias or the patient

may have misinterpreted the study question. It may also illustrate that

patients may have trouble both understanding and remembering

information about follow-up, and need help coordinating follow-up of

these very complex disorders. As many patients live with some dis-

tance away from Oslo, some are also followed-up at their local hospi-

tal. This may cause challenges with cooperation and coordinated

follow-up. Nevertheless, Vanem et al. did a 10-year follow-up study

and found that Norwegian MFS patients had significantly reduced life

expectancy compared to the general Norwegian population and that

32% of the survivors were not followed-up and treated according to

given recommendations and guidelines (Vanem et al., 2018).

The results from the EC-17 questionnaire illustrated that self-

management of these diagnoses are challenging for the patients.

Some regarded themselves as healthy, whereas others struggled with

multiple consequences of the disease and a very uncontrollable health

situation. This highlights the need for coordinated multidisciplinary

follow-up. We assume that in the longer term, documentation from

our clinic will collect relevant data to decide the impact of the multi-

disciplinary approach. As the time between first questionnaire and

follow-up was short for some of the patients we could not investigate

if follow-up time was improved due to the OUH aortopathy clinic.

4.2.2 | Patient satisfaction

Patients and controls reported high confidence in the specialists'

competence. The similar findings in the two groups are not surprising

as mainly the same professionals examined the patients, both in the

control- and study-group. The study-group had a slightly higher sat-

isfaction with the specialist health-services (i.e., organization, coop-

eration and counseling), compared to the control-group. The

numbers are small and results must be interpreted with caution.

However, the study-group showed very high satisfaction with the

OUH aortopathy clinic and highlighted the benefit of better coordi-

nation and meeting different specialists at the same time. Our results

therefore support findings from other research, both in aortopathies

and other disorders, that multidisciplinary team follow-up improve

patient satisfaction (Hannemann-Weber & Shultz, 2014; Wen &

Schulman, 2014; Wright et al., 2016). Investigating patient experi-

ences with aortopathy clinics seems to be an important area for fur-

ther research.

4.2.3 | Self-management of disease

We chose to include a measure of self–management of disease, the

EC-17. Patients in the project-group had slightly higher scores on

both occasions than the control-group. Patients in both groups scored

much in the same range as reported values for patients with rheuma-

toid arthritis (Hamnes et al., 2010), illustrating that self-management

of disease can be challenging for patients with HTAD's. Self-

management of a disease include having the confidence to deal with

medical-, role- and emotional management of a condition (Packer

et al., 2018). This is a tall order in diseases where finding and under-

standing advice may be difficult, and evidence-based advice on
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follow-up and treatment still is inadequate. Staniši�c et al. concluded

that it is especially important to help patients with aortic diseases to

support their resources in managing their health-condition, as this can

improve life satisfaction and have a positive effect on treatment and

recovery processes (Staniši�c et al., 2018). Patient's self-management

of disease might be an important issue to investigate further in

patients with HTAD's, also to evaluate if follow-up in an aortopathy

clinic will support self-management.

4.2.4 | Limitations and strengths

The literature review inclusion criteria restricted to English, German

and Nordic languages may have lost important references, however

the broad search in several databases may have compensated some-

what for this. The PRISMA-ScR was followed, except for the addition

of presenting overall findings of the included studies. Since this is not

normally part of a scoping review, we want to underline this addition.

Included articles were not assessed regarding risk of bias and results

should be interpreted with caution.

The study of patient experiences has several potential biases. We

did not have the possibility or permission to do a case matching on

project-group and control-group participants, therefore between

group differences may have influenced results. We were also unable

to do an analysis on responders versus non-responders and therefore

do lack information on whether our study-group and control-group

responders were significantly different from non-responders. How-

ever the relatively high response rate, especially in the project group

is a strength.

The questions on past experiences might have introduced recall

bias to the results. Both the literature review and the questionnaire

study might suffer from selection bias. The use of a self-constructed

nonvalidated questionnaire is a limitation. However, the construction

of a questionnaire was deemed necessary, as no validated question-

naire exist for this purpose in these patient groups. Furthermore, the

small sample precludes statistical comparisons, and the results must

be interpreted with caution.

5 | CONCLUSION

Our study of patient experiences, indicate that an aortopathy clinic is

important for the management of patients with HTADs. The findings are

supported by eight publications included in the literature review which

also indicate that aortopathy clinics can improve diagnostics, follow-up

and treatment. There is a need for further studies to document the bene-

fits of aortopathy clinics, including organization, treatment benefits, cost-

efficiency, patient and primary care physician satisfaction. Studies apply-

ing designs to document effects are suggested.
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