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We live in an era of unprecedented information overload in medicine. Even within a
tightly defined field of research or clinical practice, it is impossible for an individual to keep
abreast of the expanding medical literature. We have therefore seen the inexorable growth of
clinical practice guidelines as a collective mechanism for summarising the evidence that should
inform our clinical decisions — which gives the authors of guidelines a special responsibility to
ensure the thoroughness and transparency of their search strategies as well as the accuracy and
utility of their conclusions.

But we have a particular problem with diagnostic “guidelines” because insufficient high-
quality evidence is available. In 2009 Tricoci et al reviewed guidelines from the American College
of Cardiology and the American Heart Association. Diagnostic recommendations were defined
as class | (meaning that the intervention is beneficial) in 43% and class Il (possibly beneficial) in
51%, but the level of evidence behind those recommendations was high (A, meaning derived
from multiple randomised controls trials and/or meta-analysis) in only 2.4%. Forty four percent
were based on consensus. In 2019 a review of current European Society of Cardiology (ESC)
guidelines showed that there has been disappointingly little progress, since only 8.7% of 503
class | diagnostic recommendations are supported by level of evidence A.2 In a similar analysis,
Esposito et al calculated that 56% of European diagnostic recommendations were based on
expert opinions.3

Accurate diagnosis is the bedrock of evidence-based clinical practice, but we know that
diagnostic error is common. ldeally, the designation of a document as a “Guideline” should be
reserved for an authoritative summary of all available evidence, that has been informed by
systematic reviews and meta-analyses. Clinical practice guidelines could already be interactive
living documents that can be searched on-line, updated collectively perhaps using wikis, and

curated by professional scientific associations. If that process was transparent, then one would



expect different expert evaluators overviewing the same studies to verify their relevance and
reach similar conclusions. Unfortunately, most diagnostic consensus statements fall short of
those standards.

In this issue of the International Journal of Cardiology, Yeung et al present an interesting
analysis of the consequences of changing diagnostic guidance.* They refer specifically to
recommendations for the echocardiographic assessment of left ventricular (LV) diastolic function
from the European Association of Cardiovascular Imaging and the American Society of
Echocardiography, that were updated and simplified in 2016.°> A particular strength of their study
is that it is based on reports from >50,000 unique patients, which were coded by a computer
algorithm that they share as supplementary material. Yeung et al found significant but modest
differences in the proportions of subjects allocated to each diagnostic class using the 2016
criteria compared with the previous 2009 criteria. There was considerable variability at an
individual level and poor overall agreement (kappa statistic 0.32) with up to 48% of studies
receiving a different interpretation.* Notably, the updated recommendations leave many
subjects unclassifiable, with 36% in an indeterminate category.* Yeung et al confirmed other
recent reports that the revised criteria reclassify significant numbers of subjects with preserved
ejection fraction and/or mild diastolic dysfunction to normal (Table).

Substantial changes would be justifiable — indeed, even desirable — if they were
supported by evidence, but the new recommendations were published before they had been
validated. One year later, the Eurofilling study reported that their sensitivity and specificity for
identifying subjects with a high LV end-diastolic pressure were 75% and 74% respectively.® There
is sound advice available from the Guidelines International Network that diagnostic criteria
should not be changed without knowledge of the repeatability, reproducibility, and accuracy of

any new definition, or without evidence of its impact on the expected prevalence and incidence



of the disease.” Ideally a new definition should also have greater prognostic ability to predict
clinically meaningful outcomes.” It appears that these criteria were not met before the new
diastolic recommendations were published, which reinforces the questions raised by Yeung et
al.

Another prominent recent example concerns the diagnosis of heart failure with
preserved ejection fraction, for which the assessment of diastolic function is a core criterion. The
Heart Failure Association of the ESC proposed a new diagnostic score in 2019 before it had been
tested® and despite the fact that an alternative and validated score had already been published.®
A fundamental problem with recommendations for both diastolic function and heart failure is
that they have tried to simplify diagnosis into broad categories that may encompass patients
with different pathophysiological mechanisms of disease. Also, and surprisingly, they do not
include criteria that assess diastolic function during exercise although that is when patients
experience symptoms, or propose cut-offs that are adjusted for age and gender. These
limitations may partly explain why clinical trials that have recruited patients using current
diagnostic labels have failed to discover effective treatments.

Developing diagnostic recommendations by consensus and without prior evidence of
their impact has become a disservice to our patients that we should no longer accept. The
availability of imaging biobanks, big echocardiographic databases, advances in informatics and
computing technology, and developments in artificial intelligence, mean that we already know
how we could do things better. As just one example, a recent analysis of 44,886 patients in the
Swedish Heart Failure Registry showed that LV ejection fraction did not predict mortality at 1
year whereas an unsupervised random forest analysis identified four cohorts with a differential
mortality hazard ratio of 4.5.1°

In future, phenomapping derived from interpretable machine learning is likely to identify



new diagnostic criteria that we can use to predict responses to specific treatments. We should
be asking our patients for permission to include their data pseudonymously within large
collaborative imaging biobanks, to be used for developing and independently validating criteria
that correlate with outcomes. We should only amend diagnostic recommendations when we
have substantial evidence that they are more accurate or useful. This change is overdue but
evolution has been slow, so it is high time to do things differently. Guidelines incorporating
indisputable evidence-based algorithms would attract great support and probably be universally

applied.
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Table: Published comparisons of the 2009 and 2016 ASE/EACVI diagnostic recommendations for diastolic function

Number | Mean Impact of change in 2016
Publication of age Methodology Main findings P . g
. recommendations, comments
subjects | (years)
Huttin O et al 1,485 47 Comparison of 4 The proportion of individuals with Diastolic dysfunction almost
J Am Coll Cardiol. methgds. of . . d|astoI|c. dysfunct|on.|n this dlsappeare.d in IndIVIdl.Ja|S W|thqut
2017 69: 3119-21 guantifying diastolic | population study varied greatly overt cardiovascular disease. This
’ function (including according to the algorithm used; suggests that the threshold may be
the 2009 and 2016 and the variations were influenced | too high for it to be used as a
recommendations). | by age. screening tool in populations.
Balaney B et al 90 61 Echocardiography The 2016 algorithm had a sensitivity | Higher specificity, but less sensitivity
I Am Soc before left heart of 0.69 and specificity of 0.81, for at <0.70 which is rather low for a
. catheterisation in predicting a pre-a LV diastolic screening test.
Echocardiogr. ) i
2018: 31: 79-88 patients without pressure >12 mmHg.
heart failure. The 2009 algorithm had a sensitivity
of 0.79 and specificity of 0.70.
Sanchis L et al 157 73 Patients referred to | By the 2009 recommendations, 68% | The new diagnostic criteria appear

J Am Soc
Echocardiogr.
2018; 31: 1203-8

ambulatory clinic;
48% had heart
failure.

had grade | diastolic dysfunction; by
2016, 49% were reclassified as
normal diastolic function. Only the
2016 classification was associated
with prognosis (p=0.003).

more stringent but they are more
related to outcome. A quarter of
patients were in the undetermined
class.




Gopalakrishnan P | 20,843 67 Studies from a single | Using the 2016 recommendations Failure/inability to report diastolic
etal high-volume centre | decreased diastolic dysfunction by function increased from 5% to 20%,
0 . . . .
Echocardiography. anélysefd befor.e.and Z7A |-||.etferoge:~ne|jcy for rezc:crtmg w2|ch the au]:chorsflzugges'.c mzyllmply
2020; 37: 546-53 twice a tgr revision iastolic function improved for a decrease of confidence in their use.
of the guidance. grades 2 and 3 but worsened for
grade 1.
Bursi F et al 380 66 Independent blinded | Proportions in each diastolic grade Agreement between the two
Int J Cardiol. 2020: investigators graded | were similar but concordance was recommendations was poor.
305: 18-24 Z_Chocla_rd'ografh'c weak (kappa = 0.21). The 2016 definition had more
|g|_ta magis rom Both definitions predicted heart prognostic value.
patients wit dacute failure and death (for 2016, hazard
coronary syndromes. | atio 2.15, p <0.001, with AUC 0.79;
for 2009, hazard ratio 1.82, p<0.001,
with AUC 0.66) (p=0.002).
Lin TT et al 451 65 Prognostic power of | Using the 2016 classification, grades | The net reclassification index for
Eur Radiol. 2020 the 2009 and 2016 Il and Il predicted mortality, and mortality increased using the 2016
30: 630—9' ’ recommendations grade lll hospitalisations for heart algorithm (by 10.6%, p < 0.001).
cqmpared in .pat|ents failure. With the 2009 g.wdance., Its ability to predict mortality, but not
with heart failure only grade Ill was associated with . .
th q lity. Th diff episodes related to heart failure,
W,'t .preservet mortality. er.e was nodi e.rer.1ce suggests that the 2016 classification
ejection fraction. between algorithms for predicting e
] T does not have better specificity.
heart failure hospitalisations.
Yeung DF et al 52,083 59 Echocardiographic Increase in the proportion of 2016 recommendations decreased

Int J Cardiol. 2020*

reports reanalysed
retrospectively by
computer algorithm.

subjects graded as normal, from
23% to 32%.

Agreement between 2009 and 2016
definitions was poor (kappa = 0.32).

the proportion with undetermined
diastolic function, but patients with
preserved EF and no evidence of
myocardial disease were reclassified




from mild diastolic dysfunction to
normal diastolic function.

ASE American Society of Echocardiography, EACVI European Association of Cardiovascular Imaging.
AUC area under the curve of a receiver-operating characteristic. EF ejection fraction.
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