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Post-myocardial infarction (MI) ventricular septal defect
(VSD) is a rare mechanical complication that may occur 24
hours to several days after MI. There is no absolute consen-
sus regarding the optimal timing for intervention, the best
treatment or bridging method for this life-threatening condi-
tion.

The incidence of cardiac rupture (free wall or ventricular
septum) has declined with the introduction of reperfusion
and optimization of adjunct medical therapies. For instance,
an analysis of cardiac rupture in ST-elevation MI (STEMI)
over a 30-year period from a single institution (Hospital
Vall d’Hebron, Barcelona, Spain) showed a decline from
6.2% in 1977-1982 to 3.2% in the period 2001-2006." More
recently, an analysis by Elbadawi et al. of the National Inpa-
tient Sample database, the largest inpatient database in the
US, encompassing the more contemporary 2003-2015 time
period, revealed a much lower incidence of 0.27% and 0.06%
of mechanical complications for STEMI and non-ST-elevation
MI (NSTEMI), respectively, with no significant changes in
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trends over time.? A still more recent single-center reg-
istry in France, from 2009 to 2020, reported an incidence
of 0.44% of ischemic VSD among all patients managed for
acute coronary syndromes.®> Contemporary data therefore
indicate that rates of mechanical complications are low in
patients presenting with STEMI and NSTEMI. However, they
continue to be associated with high mortality, which did not
seem to improve during the study period.?

While some reports cited in the American guidelines pro-
pose emergent surgical repair for these patients (even in
those who are hemodynamically stable, due to the risk of
rupture site expansion and sudden hemodynamic collapse),*
the European guidelines recommend delayed and elective
surgical repair for patients who respond well to aggressive
therapy for heart failure.> Regarding percutaneous interven-
tion, Giblett and colleagues recently published the largest
series of percutaneous closures, using UK registries. They
compared initial transcatheter percutaneous management
with initial surgical management and found no differences
in post-discharge long-term mortality analysis, but signifi-
cantly lower (unadjusted) early mortality for the surgical
group.®

0870-2551/© 2023 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://doi.org/10.1016/j.repc.2023.03.007
http://www.revportcardiol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.repc.2023.03.007&domain=pdf
mailto:amoreira@med.up.pt
https://doi.org/10.1016/j.repc.2023.03.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

A.F. Leite-Moreira and F. Saraiva

In the current issue of the Journal, the original article
by Magro and colleagues’ deserves special consideration,
and the authors are to be congratulated for their valuable
effort in bringing together the seven public cardiothoracic
surgery centers in Portugal to produce some evidence on
this extremely rare, but life-threatening clinical entity. The
authors developed an online form for each center to enter
data on post-MI VSD patients between 2000 and 2021 and
performed a preliminary analysis of the data collected dur-
ing the first year of the registry.

National registries should be used to promote evidence-
based healthcare by connecting health professionals and
promoting wide-ranging networks, as well as carrying out
exploratory research and providing progress reports that
explore the quality of the healthcare system and improve
patient outcomes and safety. Given the difficulty in conduct-
ing clinical trials in rare conditions, the use of real-world
data derived from registries to produce real-world evidence
is crucial. Registry-based randomized controlled trials have
been also discussed in the field of cardiac surgery,? in which
clinical equipoise and the influence of surgical expertise play
an important role.’ It is, however, recognized that when
using registries, not all potential confounders can be consid-
ered and the inherent biases of observational studies cannot
be avoided.

For instance, the online form used by Magro et al.” did not
include patients with Ml who did not undergo cardiac surgery
for VSD correction because they either died before or were
not referred for surgery. This is a significant limitation rec-
ognized by the authors as a selection bias (survivorship bias).

Similarly, the authors arbitrarily chose a 10-day inter-
val between the onset of symptoms and surgical repair as
the surgical timing variable that could indirectly reflect
hemodynamic status. Their reasoning is that critically ill
patients might have required a more urgent operation,
while those who were more stable could have the surgery
postponed. However, practice might have varied between
centers: whereas some might have postponed surgery, oth-
ers might have operated sooner regardless of patients’
clinical status. It is recognized that these are common biases
in surgical cohorts and that they compromise the general-
izability of results, and caution should be exercised when
drawing conclusions.

Finally, neither the centers’ nor the surgeons’ case vol-
ume were taken in account in this preliminary analysis,
and this is important. As pointed out by Tirone David,
‘‘Repetition makes perfect and it is difficult to gain experi-
ence with an operation that is now so rarely performed.’’'°
Therefore, data on the surgeons who carried out the
operation would be a valuable record for future analysis.
Moreover, each center could have had a different approach
regarding timing of intervention, bridging method and sur-
gical technique, and may have changed and adapted their
approach over time. Hence, an analysis stratified by differ-
ent eras would clearly improve the interpretation of results
of this national survey.

To conclude, although this is a very commendable ini-
tiative and a clear step forward, the goal of a truly and

fully dedicated national registry, rather than a voluntary sur-
vey including only some Portuguese cardiothoracic surgery
departments, should be pursued, as it would be a more
powerful tool for clinical research and for achieving better
patient healthcare.

Conflicts of interest

AFL-M receives consultancy fees from AstraZeneca.

Acknowledgments

The authors acknowledge FCT (Portuguese Foundation
for Science and Technology), under the scope of the
Cardiovascular R&D center - UnlIC (UIDB/00051/2020
and UIDP/00051/2020) and Associated Laboratory RISE -
(LA/P/0053/2020).

References

1. Figueras J, Alcalde O, Barrabés JA, et al. Changes in hos-
pital mortality rates in 425 patients with acute ST-elevation
myocardial infarction and cardiac rupture over a 30-year period.
Circulation. 2008;118:2783-9.

2. Elbadawi A, Elgendy 1Y, Mahmoud K, et al. Temporal
trends and outcomes of mechanical complications in patients
with acute myocardial infarction. JACC Cardiovasc Interv.
2019;23:1825-36.

3. Treille de Grandsaigne H, Bouisset F, Porterie J, et al. Incidence,
management, and prognosis of post-ischaemic ventricular sep-
tal defect: insights from a 12-year tertiary centre experience.
Front Cardiovasc Med. 2022;9:1066308.

4, O’Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA
guideline for the management of ST-elevation myocardial
infarction: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice
Guidelines. J Am Coll Cardiol. 2013;61:e78-140.

5. Ibanez B, James S, Agewall S, et al. 2017 ESC guidelines for
the management of acute myocardial infarction in patients
presenting with ST-segment elevation: the task force for the
management of acute myocardial infarction in patients pre-
senting with ST-segment elevation of the European Society of
Cardiology (ESC). Eur Heart J. 2017;39:119-77.

6. Giblett JP, Matetic A, Jenkins D, et al. Post-infarction ventricu-
lar septal defect: percutaneous or surgical management in the
UK national registry. Eur Heart J. 2022;43:5020-32.

7. Magro P, Soeiro A, Guerra N, et al. Post-infarction ven-
tricular septal defect surgery in Portugal. Rev Port Cardiol.
2023;42:775-83.

8. Saraiva FA, Cerqueira RJ, Savarese G, et al. The tight tie of MAG
versus SAG in CABG. Int J Cardiol. 2021;323:26.

9. Gaudino M, Kappetein AP, Di Franco A, et al. Randomized trials
in cardiac surgery. J Am Coll Cardiol. 2020;75:1593-604.

10. David TE. Post-infarction ventricular septal rupture. Ann Car-
diothorac Surg. 2022;11:261-7.

786


http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0060
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0070
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00176-2/sbref0100

	National registries for rare clinical conditions: Networking to promote evidence-based healthcare
	Conflicts of interest
	Acknowledgments

	References

