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Supplementary Table 1A. Medline search strategy (N = 2 816) a,b
Data

Methodological approach
Case-control studies

Condition of interest
Autopsy
Arrhythmogenic right
ventricular tachycardia
Death
Cohort studies
Bicuspid aortic valve disease
Death certificate
Epidemiology
Brugada syndrome
Drug prescriptions
Epidemiological methods
Catecholaminergic
polymorphic ventricular
tachycardia
Drug utilisation
Molecular epidemiology
Familial dilated
cardiomyopathy
Emergency service, hospital
Observational study
Familial hypercholesterol*
Factual database
Pharmacoepidemiology
Familial restrictive
cardiomyopathy
Hospitalisation
Prospective study
Hypertrophic
cardiomyopathy
Medical records
Retrospective study
Long QT syndrome
Pregnancy
Left ventricular
noncompaction
Pregnancy outcomes
Marfan syndrome
Prescription drugs
Sudden cardiac death
Sudden unexplained death
a
The terms in each column are linked by ‘or’. Terms between columns are linked by ‘and’.
Therefore to be included in the search results an article needed to have at least one term
from each column.
b
Search completed 31 October 2016; results limited to English language; publication date
between 2000-2016; excluded evidence based medicine reviews, article reviews (DARE),
article reviews (ACP journal club), review articles, topic reviews (Cochrane).
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Supplementary Table 1B. Pre-Medline search strategy (N = 375) a,b
Data

Condition of interest
Autopsy
Arrhythmogenic right ventricular tachycardia
Death certificate
Bicuspid aortic valve
Emergency
Brugada syndrome
Hospital*
Catecholaminergic polymorphic ventricular tachycardia
Medical record
Familial dilated cardiomyopathy
Pregnan*
Familial hypercholesterol*
Prescription
Familial restrictive cardiomyopathy
Routinely collected data
Hypertrophic cardiomyopathy
Left ventricular noncompaction
Long QT syndrome
Marfan syndrome
Sudden cardiac death
Sudden unexplained death
a
The terms in each column are linked by ‘or’; the terms between columns are linked by
‘and’. Therefore to be included in the search results an article needed to have at least one
term from each column. We did not include a methodological approach in this search
strategy due to the low yield from this data source and these articles have not been linked
with MESH subject headings.
b
Search completed 31 October 2016; results limited to English language; publication date
between 2000-2016; exclude review articles.
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Supplementary Table 1C. EMBASE search strategy (N = 2 309)a,b
Data
Factual database

Methodological approach
Case control study

Condition of interest
Arrhythmogenic right
ventricular tachycardia
Hospitalisation
Cohort analysis
Bicuspid aortic valve
Hospital admission
Epidemiology
Brugada syndrome
Death certificate
Genetic epidemiology
Catecholaminergic
polymorphic ventricular
tachycardia
Emergency ward
Observational study
Familial dilated
cardiomyopathy
Autopsy
Pharmacoepidemiology
Familial hypercholesterol*
Drug utilisation
Prospective study
Familial restrictive
cardiomyopathy
Prescription drug
Retrospective study
Hypertrophic
cardiomyopathy
Prescription
Long QT syndrome
Medical record
Marfan syndrome
Pregnancy
Sudden cardiac death
Pregnancy outcomes
Sudden unexplained death
a
The terms in each column are linked by ‘or’; the terms between columns are linked by
‘and’. Therefore to be included in the search results an article needed to have at least one
term from each column.
b
Search completed 31 October 2016; results were limited to English language; publication
date between 2000-2016; human studies; exclude Cochrane library.
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Supplementary Table 1D. CINAHL search strategy (N = 185) a,b
Data
Autopsy

Methodological approach
Case control study

Death certificate
Drug prescriptions
Drug utilisation

Data collection methods
Epidemiological research
Epidemiology

Emergency service

Hospital-based case control

Hospital admission
Hospitalisation

Matched case control
Molecular epidemiology

Medical record linkage

Nonexperimental studies

Medical records

Observational methods

Medical records personal
Pregnancy
Pregnancy outcomes

Condition of interest
Arrhythmogenic right
ventricular tachycardia
Bicuspid aortic valve
Brugada syndrome
Catecholaminergic
polymorphic ventricular
tachycardia
Familial dilated
cardiomyopathy
Familial hypercholesterol*
Familial restrictive
cardiomyopathy
Hypertrophic
cardiomyopathy
Left ventricular
noncompaction
Long QT syndrome
Marfan syndrome
Sudden cardiac death

Pharmacogenetics
Pharmacovigilance
Population-based case
control
Prescription drug
Prospective studies
Sudden unexplained death
Retrospective design
a
The terms in each column are linked by ‘or’; the terms between columns are linked by
‘and’. Therefore to be included in the search results an article needed to have at least one
term from each column.
b
Search completed 31 October 2016; results limited to: English language; published
between 2000-2016; included academic journals.
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Supplementary Table 2A. A Measurement Tool to Assess Systematic Reviews (AMSTAR) Checklist
Section/topic

Checklist item

Reported on
page #

1

The research question and inclusion criteria should be established before the conduct of
the review.

3-4

2

There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.

5

Was a
comprehensive
literature search
performed?

3

At least two electronic sources should be searched. The report must include years
and databases used (e.g., Central, EMBASE, and MEDLINE). Key words and/or
MESH terms must be stated, and where feasible, the search strategy should be
provided. All searches should be supplemented by consulting current contents,
reviews, textbooks, specialized registers, or experts in the particular field of study,
and by reviewing the references in the studies found.

4

Was the status of
publication (i.e.,
grey literature)
used as an
inclusion
criterion?

4

The authors should state that they searched for reports regardless of their
publication type. The authors should state whether or not they excluded any
reports (from the systematic review), based on their publication status, language
etc.

4

Were the methods
used to combine
the findings of
studies

5

For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity (i.e., Chi-squared test for homogeneity,
I2). If heterogeneity exists, a random effects model should be used and/or the
clinical appropriateness of combining should be taken into consideration (i.e., is it

X

INTRODUCTION
Was an “a priori”
design provided?
METHODS
Was there
duplicate study
selection and data
extraction?

#

6

Comments

Not a metaanalysis:
Qualitative
synthesis

appropriate?
RESULTS
Were the
characteristics of
the included
studies provided?

sensible to combine?).

6

In an aggregated form, such as a table, data from the original studies should be
provided on the participants, interventions, and outcomes. The ranges of
characteristics in all the studies analyzed, e.g., age, race, sex, relevant
socioeconomic data, disease status, duration, severity, or other diseases should be
reported.

Supplementary
Table 5

Was the scientific
quality of the
included studies
assessed and
documented?
Was the scientific
quality of the
included studies
used
appropriately in
formulating
conclusions?

7

‘‘A priori’’ methods of assessment should be provided (e.g., for effectiveness
studies if the author(s) chose to include only randomized, double-blind, placebocontrolled studies, or allocation concealment as inclusion criteria); for other types
of studies, alternative items will be relevant.

10-11, and
Supplementary
Table 6

8

X
The results of the methodological rigor and scientific quality should be considered
in the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.

Not a metaanalysis:
Qualitative
synthesis

Was the
likelihood of
publication bias
assessed?

9

X
An assessment of publication bias should include a combination of graphical aids
(e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger regression
test).

Not a metaanalysis:
Qualitative
synthesis

FUNDING
Was the conflict
of interest
included?

10

Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

APPENDIX

7

15, Table 1

Was a list of
studies (included
and excluded)
provided?

11

A list of included and excluded studies should be provided.
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Supplementary
Tables 3 and 4

Supplementary Table 2B. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist

Section/topic

Checklist item

Reported on
page #

1

Identify the report as a systematic review, meta-analysis, or both.

1

2

Provide a structured summary including, as applicable: background; objectives; data sources;
study eligibility criteria, participants, and interventions; study appraisal and synthesis methods;
results; limitations; conclusions and implications of key findings; systematic review registration
number.

2

INTRODUCTION
Rationale

3

Describe the rationale for the review in the context of what is already known.

3

Objectives

4

Provide an explicit statement of questions being addressed with reference to participants,
interventions, comparisons, outcomes, and study design (PICOS).

3

5

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if
available, provide registration information including registration number.
Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g.,
years considered, language, publication status) used as criteria for eligibility, giving rationale.
Describe all information sources (e.g., databases with dates of coverage, contact with study
authors to identify additional studies) in the search and date last searched.
Present full electronic search strategy for at least one database, including any limits used, such
that it could be repeated.
State the process for selecting studies (i.e., screening, eligibility, included in systematic review,
and, if applicable, included in the meta-analysis).
Describe method of data extraction from reports (e.g., piloted forms, independently, in
duplicate) and any processes for obtaining and confirming data from investigators.

X

TITLE
Title
ABSTRACT
Structured
summary

METHODS
Protocol and
registration
Eligibility criteria

#

6

Information
sources
Search

7

Study selection

9

Data collection
process

10

8

9

4-5
4, Figure 1
Supplementary
Tables 1A-D
5-6
5-6,
Supplementary
Figures 1 and 2

Comments

No
registration
number

No registered
protocol

Data items

11

5-6

12

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any
assumptions and simplifications made.
Describe methods used for assessing risk of bias of individual studies (including specification of
whether this was done at the study or outcome level), and how this information is to be used in
any data synthesis.

Risk of bias in
individual studies

Summary
measures
Synthesis of
results
Risk of bias
across studies

13

State the principal summary measures (e.g., risk ratio, difference in means).

5-6

14

Describe the methods of handling data and combining results of studies, if done, including
measures of consistency (e.g., I2) for each meta-analysis.
Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication
bias, selective reporting within studies).

6

Additional
analyses

16

Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression),
if done, indicating which were pre-specified.

X

Study selection

17

7, Figure 1

Study
characteristics
Risk of bias
within studies

18

Give numbers of studies screened, assessed for eligibility, and included in the review, with
reasons for exclusions at each stage, ideally with a flow diagram.
For each study, present characteristics for which data were extracted (e.g., study size, PICOS,
follow-up period) and provide the citations.
Present data on risk of bias of each study and, if available, any outcome level assessment (see
item 12).

Results of
individual studies

20

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary
data for each intervention group (b) effect estimates and confidence intervals, ideally with a
forest plot.

X

Synthesis of

21

Present the main results of the review. If meta-analyses are done, include for each, confidence

7-11

15

X

X

Not a metaanalysis:
Qualitative
synthesis

Not a metaanalysis:
Qualitative
synthesis
Not a metaanalysis:
Qualitative
synthesis

RESULTS

19

10

Supplementary
Table 5, 16-17
X

Not a metaanalysis:
Qualitative
synthesis
Not a metaanalysis:
Qualitative
synthesis

results

intervals and measures of consistency.

Risk of bias
across studies

22

Present results of any assessment of risk of bias across studies (see Item 15).

10-11,
Supplementary
Table 6
X

Additional
analysis

23

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression
[see Item 16]).

Summary of
evidence
Limitations

24

12-14

Conclusions

26

Summarize the main findings including the strength of evidence for each main outcome; consider
their relevance to key groups (e.g., healthcare providers, users, and policy makers).
Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g.,
incomplete retrieval of identified research, reporting bias).
Provide a general interpretation of the results in the context of other evidence, and implications
for future research.
Describe sources of funding for the systematic review and other support (e.g., supply of data);
role of funders for the systematic review.

15, Table 1

DISCUSSION

25

14
14

FUNDING
Funding

27

11

Not a metaanalysis:
Qualitative
synthesis
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3
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1
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3
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3
3
1
3
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Supplementary Table 5. Summary of reviewed studies
Study
detailsa
Achelrod
(2014)
Germany
2006-2008

Aim(s) and cohort detailsb

Relevant findings/conclusionsc

Aim Estimate health resource utilization and costs
attributable to Marfan syndrome from sickness fund
and societal perspectives
Condition and definition Marfan syndrome: ≥1 ICD-10GM inpatient diagnosis of Q87.4 or ≥2 ICD-10-GM
diagnoses of Q87.4 as an outpatient within 180 days.
Cohort details A) Control Enrolled in sickness fund
continuously from 2007-2008 except due to death.
Random selection of 150 males and females per age
from 0 to 100 years then matched to B) by sex, age,
pharmacy-based measures and comorbidities.
N = 892; age (mean) = 28.9 years; 41% female
B) Marfan syndrome Enrolled in sickness fund
continuously from 2007-2008 except due to death;
diagnosed with Marfan syndrome
N = 892; age (mean) = 29.0 years; 41% female

1) Health resource utilization: compared to controls, Marfan syndrome
cohort has 38.8% more physician contacts; 153.3% longer length of stay
if hospitalized; 119.0% more inpatient stays; 33.4% more prescriptions;
236.3% more MRT/CTs; 19.7% higher average prescription costs
Sickness fund perspective (excess cost per capita)
2) Direct medical costs: in-patient and outpatient treatments, care by
non-physicians, pharmaceuticals, devices/medical appliances,
rehabilitation and medical services
A) €1 695; B) €4 024 (€2 329 higher than control)
3) Direct non-medical costs per capita: administration costs, sick leave
costs, travel expenses for physician appointments, ambulance transport
A) €226; B) €392 (€166 higher than control)
Societal perspective (excess cost per capita)
4) Direct medical costs: copayments for adults for outpatient
consultations, pharmaceuticals, medical appliances, hospital stays and
rehabilitation services
A) €1 739; B) €4 105 (€2 366 higher than control)
5) Direct non-medical costs: administrative costs, cost of informal care
provided by family caregivers
A) €1 556; B) €7 431 (€5 875 higher than control)
6) Indirect costs: costs of being absent from work, premature death,
reduced work productivity
A) €2 842; B) €10 329 (€7 487 higher than control)
*From a sickness fund perspective, the main drivers of cost for Marfan
syndrome are inpatient treatment (accounts for 38.4% of costs), care
by non-physicians (33.8%), outpatient visits (10.7%) and
pharmaceuticals (5.8%)
16

Carley
(2000)
Setting and
observation
period not
specified

Aim Determine prevalence of urinary incontinence,
pelvic organ prolapse and rectal prolapse in women
with Marfan syndrome
Condition and definition Marfan syndrome: ICD-9
code (not further specified)
Cohort details A) Marfan syndrome Alive females
with Marfan syndrome aged ≥18 years and available
for telephone interview
N = 12; age (mean, SD): 49±12 years; 100% female

Chan
(2008)
Hong Kong,
China
1997-2006

Aim Determine epidemiology and demographics of
patients admitted to hospital with Marfan syndrome
Condition and definition Marfan syndrome:
hospitalized with cardiovascular disease (ICD-9-CM
code not specified)
Cohort details A) Marfan syndrome Patients with
Marfan syndrome and hospitalized between 1997 and
2006
N = 525; age (mean): 18.7-19.8 years; 41% female

Chiu
(2014)
Taiwan
2000-2012

Aim Explore epidemiological profile of persons with
Marfan syndrome
Condition and definition Marfan syndrome: ICD-9-CM
diagnosis code of 759.82
Cohort details A) Marfan syndrome Admitted to

*Extrapolating costs to entire German population, the cost of Marfan
syndrome ranged from €24-61 million (sickness fund perspective) to
€151-387 million (societal perspective)
1) Frequency of any urinary incontinence
N = 5 (42%)
2) Frequency of any pelvic organ prolapse
N = 4 (33%)
3) Frequency of rectal prolapse
N = 0 (0%)
*Females with Marfan syndrome have high rates of urinary
incontinence and pelvic organ prolapse indicating connective tissue
disorders may be a factor in the pathogenesis of these medical
conditions
1) Frequency of aortoiliac aneurysm and/or aortoiliac dissection
N = 112 (21.3%)
2) Frequency of major cardiac or aortoiliac operations
N = 49 (9.3%)
3) Frequency of mortality in persons who had a major cardiac or
aortoiliac operation
N = 5/49 (10.2%)
4) Frequency of beta-blockade medication use
N = 128 (24.4%)
*Aortoiliac aneurysm/dissection associated with a worse survival
outcome
*Persons taking beta-blockers have a worse survival outcome
*Overall mortality over 10 years is 7%
1) Number of deaths
N = 69 (3.0%)
2) Frequency of aortic dissection
N = 226 (9.7%)
3) Frequency of mortality after dissection
17

hospital with Marfan syndrome or attended an
outpatient clinic with Marfan syndrome ≥3 times
N = 2 329; age details not specified; 42% female

Chothani
(2016)
US
2005-2011

Collins
(2015)
US
2004-2011

Aim Evaluate post-procedural mortality,
complications, length of stay and cost of
hospitalisation following septal ablation (SA)
Condition and definition HCM: ICD-9-CM diagnosis
code of 425.1
Cohort details A) HCM ICD-9 procedure code of 37.34
for ablation of heart tissue in adult patients with
HCM. Cases were excluded in patients with
arrhythmia diagnosis or open surgical ablation
procedure code; or, principal diagnosis is an SAassociated complication
N = 358 procedures; age (mean, SD) 58.4±14.9 years;
58% female
Aim Evaluate hospital resource utilization in patients
with Marfan syndrome either with or without aortic
aneurysm (AA) admitted to a pediatric hospital
Condition and definition Marfan syndrome: ICD-9
diagnosis code of 759.82 as a principal or secondary
diagnosis
Cohort details A) Aortic aneurysm Patient admitted to
pediatric hospital between 2004 and 2011 with ICD

N = 24 (10.6%)
4) Frequency of cardiovascular intervention
N = 360 (15.5%)
*Average annual mortality rate was 0.23%
*Significant predictors of death include: aortic dissection and emergent
intervention
*Likelihood of aortic dissection increased with age, particularly after
age 20, but plateaued from 60 years
*Age-specific prevalence was highest in persons aged 15-19 years likely
due to progressively apparent clinical symptoms
1) Frequency of post-procedural mortality
N = 0 (0%)
2) Frequency of post-procedural complications
N = 83 (23.2%)
*≥1 comorbidities significant predictor of any post-surgical
complication (OR: 3.62 95%CI: 1.32-9.92) increased length of hospital
stay (1.32 days, 95%CI: 0.09-2.55) and increased hospitalisation costs
($9 521, 95%CI: 2 727-16 316)
*Surgery at a hospital where a large volume of SA procedures occurred
was protective against any post-surgical complication
*62% of patients had a history of hypertension
1) Hospital length of stay (average number of days)
A) 8.0±10.2 B) 7.4±15.1
2) Cost per hospital admission ($US)
A) 118 117±156 949 B) 80 319±146 945
3) Cost per day in hospital ($US)
A) 16 050±10 964 B) 12 694±11 408
4) Proportion of persons admitted to intensive care unit
A) 66% B) 33%
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diagnosis code 759.82 and ICD-9 code 441.00-441.9
(diagnosis of aortic aneurysm with or without
dissection or rupture)
N = 188; age (mean, SD) 13.8±5.9 years; 37% female
B) No aortic aneurysm A) but no ICD-9 code for AA
dissection or rupture (441.00-441.9)
N = 1 120; age (mean, SD) 11.8±6.7 years; 43% female

Hassan
(2015)
US
2003-2010

Aim Evaluate pregnancy and cardiovascular outcomes
in pregnant women with Marfan syndrome
Condition and definition Marfan syndrome: ICD-9
code diagnosis of 759.82
Cohort details A) Control ICD-9 code for a birth
between 2003 to 2010
N = 7 094 061; 34% aged <25 years, 54% aged 25-34
years, 12% aged ≥35 years; 100% female
B) Marfan syndrome A) plus ICD-9 code for Marfan
syndrome
N = 339; 47% aged <25 years, 46% aged 25-34 years,
7% aged ≥35 years; 100% female

5) Proportion of persons requiring mechanical ventilation
A) 40% B) 14%
6) Proportion of persons requiring an operating room
A) 67% B) 52%
7) Frequency of cardiac diagnosis associated with admission
A) 71% B) 44%
8) Frequency of common cardiac procedures in admissions
A) 29% B) 7%
9) Frequency of common cardiothoracic procedures in admissions
A) 53% B) 21%
10) Frequency of common vascular procedures in admissions
A) 9% B) 1%
*Aortic aneurysm with dissection occurs in 0.75% of admissions
*It appears that aortic aneurysm is a marker for more severe
cardiovascular phenotype in Marfan syndrome
Maternal delivery outcomes (reference group is cohort A; adjusted OR
[aOR], 95%CI)
1) Use of forceps: 6.35 (4.10-9.83)
2) Use of vacuum: 2.01 (1.36-2.96)
3) Caesarean section: 1.91 (1.53-2.38)
4) Spontaneous vaginal delivery: 0.36 (0.29-0.45)
Fetal outcomes (reference group is cohort A; aOR, 95%CI)
5) Fetus being small for gestational age: 2.06 (1.24-3.43)
6) Fetus weight <500 grams: 1.95 (1.13-3.35)
7) Pre-term birth (prior to 37 weeks): 2.15 (1.60-2.89)
Maternal morbidity/mortality outcomes (reference group is cohort A;
aOR, 95%CI)
8) Maternal death: 22.38 (2.92-171.81)
9) Aortic repair: 42.54 (3.62-500.33)
10) Pneumothorax: 51.95 (6.18-437.10)
11) Hospital stay ≥6 days: 2.79 (1.93-4.04)
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Hreybe
(2006)
US
1996-2002

Kim (2016)
US
2003-2011

*No statistically significant differences between groups for maternal
pregnancy outcomes during antepartum or intrapartum periods
Aim Evaluate the incidence of acute myocardial
1) Frequency of death
infarction (MI) and all-cause, in-hospital mortality
A) 2.5% B) 6.7%
following noncardiac surgery in patients admitted to
2) Frequency of myocardial infarction
hospital with a diagnosis of HCM.
A) 0.3% B) 2.2%
Condition and definition HCM: ICD-9-CM diagnosis
3) Frequency of death or myocardial infarction
code of 425.1
A) 2.7% B) 8.8%
Cohort details A) Control Patients admitted to
4) Frequency of death or myocardial infarction in low-risk surgeries
hospital b/w 1996 and 2002; matched to B) based on
A) 2.9% B) 10.6%
age, sex, year of surgical procedure on a ratio of 2
5) Frequency of death or myocardial infarction in high-risk surgeries
controls: 1 HCM patient. Exclude patients with either
A) 1.1% B) 16.4%
no cardiac or surgical procedures performed; patients *After controlling for age, sex, race, presence of hypertension, diabetes
with MI as a primary diagnosis; or, ICD-9-CM
mellitus, history of coronary artery disease, history of CHF, atrial
procedure codes ≥8700 rather than surgical
fibrillation and ventricular arrhythmias; presence of HCM increases
procedures.
odds of death by 61% (OR 1.61) and odds of death or MI by 182% (OR
N = 554; age (mean, SD): 68.8±17.4 years; 68% female 2.82).
B) HCM A) without matching and diagnosed with HCM *Absolute mortality rate is 4.2% higher in patients with HCM compared
N = 227; age (mean, SD): 67.6±18.8 years; 62%
to controls.
female.
Aim Evaluate trends, characteristics and in-hospital
1) Annual rate of surgeries (2003 to 2011)
outcomes after septal myectomy (SM) and alcohol
A) SM surgeries decreased by 24.5% (2 to 1.51 procedures/1 million
septal ablation (ASA) and examine the association
persons/year)
between institutional procedural volume and
B) ASA procedures increased by 56.2% (1.6 to 2.49 procedures/1
outcomes after each procedure.
million persons/year)
Condition and definition HCM: ICD-9-CM diagnosis
2) Patient- and institution factors associated with procedure and
code of 425.1 as a primary diagnosis
outcomes
Cohort details A) Septal myectomy ICD-9-procedure
A) Persons with procedures at high volume SM procedure centers
code 36.33 in any procedure field and adults with
were more likely to be younger and undergo concomitant coronary
HCM as primary diagnosis.
artery bypass graft valve operations. High volume centers are more
N = 6 386; age (mean) 55.7-59.9 years; 58% female.
likely to be larger and teaching institutions. Compared to low
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B) Alcohol septal ablation ICD-9-procedure code
36.34 in any procedure field and adults with HCM as
primary diagnosis.
N = 4 862; age (mean) 59.2-62.4 years; 53% female.

Panaich
(2014)
US
1998-2010

Roll (2012)
Germany
2004-2009

Aim Evaluate post-surgical outcomes of ventricular
septal myectomy (VSM) and examine potential
predictors of post-operative outcomes and resource
utilization.
Condition and definition HCM: ICD-9-CM diagnosis
code of 425.1
Cohort details A) HCM ICD-9-CM procedure code
37.33 (for VSM) and HCM. Exclude cases with ICD-9CM code for a specific complication listed as a
principal diagnosis.
N = 665 procedures; age (mean, SD): 56.9±0.6 years;
60% female
Aim Investigate the association between regional
availability of healthcare resources on health care
quality based on data for Marfan syndrome.

volume centers, procedures are associated with shorter length of
stay and lower costs
B) High volume ASA procedure centers are more likely to be larger
and teaching institutions; compared to low volume centers,
procedures are associated with shorter length of stay and lower
costs
3) Complications post SM (OR, 95%CI): compared to high volume
centers, procedures occurring at low volume centers associated with
increased odds of all-cause mortality (3.11, 1.98-4.89) and bleeding
complications (3.77, 2.12-6.70)
4) Median length of hospitalisation
A) 7.0 days B) 3.0 days
*SM procedures had 2.3 times higher median hospital costs compared
to ASA
*Majority of US hospitals performing SM or ASA procedures are below
the threshold recommended by guidelines
1) Rate of post-procedural complications
A) N = 201 (30.2%)
2) Rate of post-procedural mortality
A) N = 39 (5.9%)
*Predictors of mortality or complications (OR, 95%CI): age (1.04, 1.011.07) and at least one comorbidity (2.41, 1.17-4.98)
*Predictors of increased cost of hospitalisation and length of stay: any
complication increased the average length of stay by 6.08 days (mean:
8.89 days) and the cost by $33 870 (mean: $41 175±1 611)
*Most common cardiac complications include iatrogenic cardiac
complications (10.5%) and complete heart block requiring pacemaker
insertion (8.7%)
1) Mean Elixhauser comorbidity score
A) 2.33 B) 6.15
2) Number of physicians visits in 3 months prior to symptom onset
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Takiguchi
(2016)
Hawaii, US
2000-2013

Condition and definition Marfan syndrome: ≥1 ICD-10GM inpatient diagnosis code of Q87.4 OR ≥2
outpatient diagnoses within 6 months.
Cohort details A) Immediate diagnosis Continuously
enrolled in fund for ≥3 years prior to Marfan
syndrome diagnosis; diagnosed same day as first
Marfan syndrome symptom presentation. Excluded
persons if postcode changed in observation period or
multiple postcodes recorded at one time.
N = 174; age (mean, SD): 23.7±14.1 years; 41% female
B) Delay in diagnosis A) except diagnosed after first
day of Marfan syndrome symptoms presenting.
N = 215; age (mean, SD): 24.8±16.0 years; 38% female
Aim Assess the prevalence of diagnosed conditions
associated with sudden cardiac death (SCD) among
infants and children.
Condition and definition ARVC: ICD-9 diagnosis code
of 425.4; BrS: ICD-9 diagnosis code of 746.89; CPVT:
ICD-9 diagnosis code of 427.1; HCM: ICD-9 diagnosis
code of 425.18; long QT syndrome: ICD-9 diagnosis
code of 426.82; LVNC: ICD-9 diagnosis code of 425.4.
Cohort details A) SCD in children Person aged 0-18
years at time of SCD; SCD occurred between 2000 and
2013 inclusive.
N = not reported; age: not reported; sex: not
reported.

A) 11.78 B) 19.57
*Persons living in an area of increased density of specialists were more
likely to have a delay in diagnosis; however results were not statistically
significant
*Mean days to diagnosis: 607 days (median: 641 days; maximum: 1 095
days)
*Distance to healthcare centers was not associated with immediacy of
diagnosis

1) Children diagnosed with a condition associated with sudden cardiac
death
A) N = 51
2) Diagnosed with cardiomyopathy
A) N = 28 (55%); 13 (46%) diagnosed with HCM and 7 (25%)
diagnosed with dilated cardiomyopathy
3) Diagnosed with channelopathy
A) N = 21 (41%); 20 (95%) diagnosed with long QT syndrome and 1
(5%) diagnosed with Brugada syndrome
*HCM and LVNC were most the commonly diagnosed
cardiomyopathies
*No sudden infant death syndrome (SIDS) cases were diagnosed with a
condition associated with SCD
*No children were diagnosed with CPVT
95%CI = 95% confidence interval; AA = aortic aneurysm; aOR = adjusted odds ratio; ARVC = arrhythmogenic right ventricular tachycardia; BrS =
Brugada syndrome; CPVT = catecholaminergic polymorphic ventricular tachycardia; CT = computerized tomography; HCM = hypertrophic
cardiomyopathy; ICD = International Statistical Classification of Diseases and Related Health Problems; CM = clinical modification; GM = German
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modification; LVNC = left ventricular noncompaction; MI = myocardial infarction; MRT = magnetic resonance tomography; OR = odds ratio; SA =
septal ablation; SD = standard deviation; SM = septal myectomy; VSM = ventricular septal myectomy.
a
First author surname (publication year); setting; observation start and final year
b
Aim(s); cohort inclusion criteria; cohort demographics
c
For studies that conducted statistical analyses, we only report statistically significant results
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Supplementary Table 6 Assessment of study quality: Strengthening in Observational studies in
Epidemiology (STROBE) checklist for observational studies
Item
#
1a
b
2
3
4
5a
b
c
6a
b
7
8
9
10
11
12a
b
c
d
e
13a
b
c
14a
b
c
15
16a

Description of item
Indicate study design with a commonly used term in title or
abstract
Abstract has an informative and balanced summary of methods
and results
Explains the scientific background and rationale for the
investigation being reported
States specific objectives, including any pre-specified hypotheses
Presents key elements of study design early in the paper
Describes the: setting
Region
Relevant dates: including periods of recruitment, exposure,
follow-up and data
Gives the eligibility criteria; sources and methods of selection of
participants; describes methods of follow up
For matched studies, gives matching criteria and number of
exposed and unexposed
Clearly defines all outcomes, exposures, predictors, potential
confounders, and effect modifiers; gives diagnostic criteria if
applicable
For each variable of interest, gives data sources and details of
methods of assessment
Describes any efforts to address potential sources of bias
Explains how the study size was arrived at
Explains how quantitative variables were handled in the analyses;
if applicable, describes which groupings were chosen and why
Describes all statistical methods
Describes any methods used to examine subgroups and
interactions
Explains how missing data were addressed
Explains how loss to follow-up was addressed
Describes any sensitivity analyses
Reports the number of individuals at each stage of study
Give reasons for nonparticipant at each stage
Considers use of a flow diagram
Gives characteristics of study participants and information on
exposures and potential confounders
Indicates the number of participants with missing data for each
variable of interest
Summarizes follow-up time
Reports numbers of outcome events or summary measures over
time
Gives unadjusted estimates and, if applicable, confounder-

Number of studies
reporting item (%)a,b
5 (42)
12 (100)
12 (100)
11 (92)
4 (33)
12 (100)
11 (92)
11 (92)
12 (100)
2/2 (100)
11 (92)
12 (100)
4 (33)
3 (25)
11 (92)
12 (100)
5 (42)
1 (8)
5 (42)
2 (17)
4 (33)
2 (17)
0 (0)
11 (92)
2 (17)
0 (0)
11 (92)
7/11 (64)
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adjusted estimates and their precision
Reports category boundaries when continuous variables were
categorized
c
If relevant, considers translating estimates of relative risk into
absolute risk for a meaningful interval
17
Reports other analyses done
18
Summarizes key results with reference to study objectives
19
Discusses limitations of the study, taking into account sources of
potential bias or imprecision
20
Gives a cautious overall interpretation of results
21
Discusses generalizability of study results
22
Gives funding sources
a
Every item subcategory is worth one point; maximum score = 36
b
Denominator = 12 unless otherwise specified
b

7/7 (100)
0/0 (0)
8 (67)
12 (100)
11 (92)
10 (83)
10 (83)
4 (33)
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Supplementary Figure 1 Initial data extraction form: eligibility criteria
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Supplementary Figure 2 Main data extraction tool
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