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Heart failure (HF) is approaching global pan-
demic proportions, with at least 26 million 
people currently affected worldwide. Irre-
spective of HF phenotype, stratified according 
to left ventricular ejection fraction (LVEF), i.e. 
“reduced” — HFrEF, “mildly reduced” — HF-
mrEF, and “preserved” — HFpEF, and despite 
an expanding array of effective treatments 
including renin-angiotensin-aldosterone-sys-
tem inhibitors, angiotensin-receptor-ne-
prilysin-inhibitors, β-blockers, sodium-glu-
cose-co-transporter-2 inhibitors and cardiac 
resynchronization (CRT) therapy, morbidity, 
and mortality remains high [1]. Worryingly, 
with an aging population, coupled with 
rising HF incidence and an increasing prev-
alence of comorbidities, it is projected that 
HF hospitalizations will rise by 50% over the 
next 25 years, significantly impacting global 
healthcare systems [1]. 

Prompt diagnosis of HF and assessing 
underlying etiology is therefore imperative. 
Whilst echocardiography is the traditional 
workhorse in the HF diagnostic pathway, 
cardiac magnetic resonance imaging (CMR) is 
a class 1C recommendation [1] in those with 
poor acoustic windows and in whom myo-
cardial tissue characterization is paramount 
e.g. myocardial infarction (MI), infiltration (e.g. 
amyloidosis). Compared to echocardiography, 
CMR offers unlimited imaging planes, supe-
rior spatial resolution, and unrivaled tissue 
characterization properties, enabling further 
sub-categorization of HF into differing clinical 
etiologies with a high degree of accuracy [2].

In the recent issue of Kardiologia Polska 
(Kardiol Pol, Polish Heart Journal), Ojrzyńs-
ka-Witek et al. [3] sought to evaluate the role 
of CMR in identifying the underlying etiology 
of HF patients in whom preceding diagnostic 
workup (including clinical evaluation, echo-
cardiography, and coronary angiography in 
those with cardiac risk factors for coronary 
artery disease [CAD]) had failed to elicit 
this. The authors reported the findings from 
a single-center, retrospective analysis of 
243 CMR scans performed over 10 years. In 
summary, a new clinical diagnosis following 
CMR was observed in 38.7%. Such new CMR 
findings included dilated cardiomyopathy 
(DCM, 58.8%), myocarditis (7%), restrictive 
cardiomyopathy in 5.3% of which amyloidosis 
accounted for just over half, left ventricular 
(LV) non-compaction (2.9%), hypertrophic 
cardiomyopathy (1.2%), and Takotsubo car-
diomyopathy (0.8%). Overall, CMR resulted in 
subsequently modified patient management 
in 16.9% of patients. While this study strongly 
advocates the value of CMR in HF and the 
authors should be applauded for their ele-
gant work and study conduct, the findings 
also raise a number of key points for further 
consideration: 
•	 The single-center study setting is not truly 

representative of the general HF popu-
lation and is prone to referral bias. The 
baseline characteristics reveal a marked 
male preponderance (73%), and the mean 
age was only 44 years, which is in stark 
contrast to published epidemiological 
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data from HF populations whereby females typically 
account for more than 50% and the average age is a few 
decades older [1]. 

•	 The main HF phenotype studied was HFrEF (in 81%), 
again contrasting with the published literature [1], 
whereby HFmrEF/HFpEF account for nearly half of all 
HF cases. Furthermore, given the predominance of 
HFrEF and since subjects with CAD on angiography 
were excluded, a new finding of non-ischemic DCM is 
highly unsurprising.

•	 The CMR yield of new diagnoses (38.7%) is higher 
in comparison to another albeit, smaller (n = 150), 
prospective study [4] of HF patients comprising only 
HFrEF or HFmrEF, in which 30% had newly identified 
clinical pathologies. In both studies, the most com-
mon finding again was of non-ischemic DCM (58.8% 
vs. 24%). In our own single-center experience confined 
to HFpEF (n = 154; mean age, 72 years), similar new 
CMR findings were observed in 27% of cases [5]. We 
speculate that the overall CMR diagnostic yield would 
likely have been even greater if the proportion of HFpEF 
studied was higher because this particular HF pheno-
type is associated with increasing age and a heavy 
co-morbidity burden, including conditions such as 
obesity, atrial fibrillation, and lung disease, rendering 
traditional echocardiographic assessment challenging 
and increasing the influence of CMR in diagnosis [1].

•	 It remains unclear from the study description whether 
the same protocol was used throughout. For exam-
ple, consistent use of parametric T1/T2/T2* mapping 
may have further enhanced the sensitivity to detect 
conditions such as amyloidosis, myocarditis, and 
iron-loading [2]. 

•	 Although the study did not report clinical outcome 
data related to the new clinical pathologies identified 
by CMR, a strong signal further supporting CMR usage 
in HF has recently been shown in a multi-center trial 
(OUTSMART-HF) [6] of 500 patients (mean age 59 years; 
HFpEF proportion 7%) who were randomized to either 
routine i.e. echocardiography plus CMR vs. selective 
CMR (only at the physician’s discretion) in non-ischemic 
HF. While the study did not reveal any significant differ-
ences between the imaging arms in terms of specific HF 
diagnoses, CMR yet again increased the overall yield of 
such diagnoses (44%) above baseline echocardiogra-
phy. Furthermore, patients with specific HF causes iden-
tified by CMR suffered more clinical events compared 
to non-specific HF causes (19% vs. 12% at 12 months; 
P = 0.02), demonstrating the potential prognostic value 
of CMR-guided HF assessment. 

•	 Evidence on the cost-effectiveness of CMR in HF is 
still lacking.
Beyond the refinement of underlying clinical diag-

nosis, CMR may play a useful role as we enter an era of 
precision-based, personalized medicine. CMR has high 
diagnostic accuracy for detecting significant CAD following 

stress perfusion and is also the imaging gold standard for 
detection of both left atrial (LA) and right ventricular (RV) 
volumes and function, as well as focal (late gadolinium 
enhancement [LGE]) and diffuse fibrosis (T1 mapping/ex-
tracellular volume [ECV]). CMR allows further refinement 
of HF into key underlying pathophysiological substrates, 
enabling targeted therapies and further risk stratification. 
The first step in such prognostication is the detection of 
CAD with a high degree of accuracy by stress perfusion 
CMR and LGE [7, 8]. Ischemic HF confers a worse prognosis 
compared to non-ischemic HF (5-year survival 45% vs. 62%) 
[9]. Furthermore, MI is readily detectable by CMR with 
accurate information about localization and transmural 
extent, as well as predicting response to revascularization, 
LV recovery of dysfunctional myocardium, and ultimately 
survival [8]. Across the spectrum of HF, irrespective of LVEF, 
worse outcomes have been observed with CMR-derived 
RV dysfunction [10, 11], LA volumes and LAEF [12], focal 
fibrosis detected by LGE (MI [8] and non-MI [2,13]), and 
diffuse fibrosis (ECV) [14]. The presence of mid-wall focal 
fibrosis may further impact decision-making regarding 
device selection (CRT-P vs. CRT-D), guide LV ventricular lead 
placement in HFrEF, and predict responsiveness to CRT [15]. 
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