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Idiopathic dilated cardiomyopathy (IDCM) is one of the most common forms of nonischemic
cardiomyopathy worldwide, possibly leading to cardiogenic shock (CS). Despite this heavy
burden, the outcomes of CS in IDCM are poorly reported. Based on a large registry of
unselected CS, our aim was to shed light on thel-year out comes after CS in patients with and
without IDCM. FRENSHO CK was a prospective registry including 772 patients with CS
from 49 centers. Thel-year outcomes (re-hospitalizations, mortality, heart transplantation
[HTx], ventricular assist devices [VAD]) were analyzed and adjusted on independent
predictive factors. Within 772 CS included, 78 occurred in IDCM (10.1%). Patients with
IDCM had more frequent history of chronic kidney failure and implantable
cardioverterdefibrillator implantation. No difference was found in1-month all-cause mortality
between groups (28.2 vs 25.8% for IDCM and others, respectively; adjusted hazard ratiol.14
[0.73t01.77], p=0.57). Patients without IDCM were more frequently treated with non-invasive
ventilation and intra-aortic balloon pump. At 1 year, IDCM led to higher rates of death or
cardiovascular re-hospitalizations (adjusted odds ratio 4.77 [95% confidence interval 1.13 to
20.1], p=0.03) and higher rates of HTx or VAD for patients aged <65 years (adjusted odds
ratio 2.68 [1.2 1to 5.91], p=0.02). In conclusion, CS in IDCM is a very common scenario and
Is associated with a hi her rate of lyear death or cardiovascular re-hospitalizations and a more
frequent recourse to HTx or VAD for patients aged <65 years, encouraging the consideration
of it as a red flag for myocardial decline and urging for a closer follow-up and earlier
evaluation for advanced heart failure therapies.

Idiopathic dilated cardiomyopathy (IDCM), currently
defined by left or biventricular dilatation and systolic dys-
function in the absence of significant abnormal loading con-
ditions or coronary artery disease,’ is 1 of the most common
forms of nonischemic cardiomyopathy (NICM) and 1 of the
main indications for heart transplantation (HTx) worldwide.~
Notwithstanding recent improvements in its prognosis thanks
to a better understanding of its mechanisms, it remains a
challenging hearn failure (HF) condition. with a 5-year sur-
vival rate as low as 50%." leading to acute HF and cardio-
genic shock (CS).” Several studies have already investigated
the short- and long-term outcomes in NICM versus ischemic
cardiomyopathy (ICM), whether in chronic HF, showing no
major difference between them, " or in CS, resulting in con-
flicting results.”” However, NICM mixes various HF etiolo-
gies with divergent prognoses. whose characteristics remain
to be specified.” Despite its heavy burden, few data have
been reported about short- and long-term outcomes of CS 1n
the specific case of IDCM., underrepresented by curmrent or
past surveys, resulting in a crucial need for more data to
standardize customized guidelines. Hence, this study aimed
to shed light on the l-year outcomes of CS between patients
with and without IDCM based on the multicenter prospective
FRENSHOCK registry.



METHODS

As previously described.” ' FRENSHOCK is a prospec-
tive. observational. and multcenter survey, conducted
between April and October 2016, including 772 patients
admitted for CS in intensive care units and intensive cardiac
care units in France, coming from various types of institu-
tons (primary to tertiary centers, university and nonuniver-
sity. and public and private hospitals).

All adult patients (aged =18 years) with CS were pro-
spectively included in this registry if they met at least 1 cri-
terion of each of the following 3 components: (1) low
cardiac output: low systolic blood pressure <90 mm Hg
and/or the need for maintenance with vasopressors/ino-
tropes and/or a low cardiac index <22 Umin/m™ (2) left
and/or right heart filling pressure elevation. defined by clin-
ical signs, radiology. blood tests, echocardiography, or
signs of invasive hemodynamic overload: and (3) signs of
organ malperfusion. which could be clinical (oliguria, con-
fusion. pale and/or cold extremities, or mottied skin) and/or
biologic (lactate >2 mmol/l, metabolic acidosis. renal fail-
ure, or liver insufficiency).

For each patient, at inclusion., the investigators were
invited to identify the history of preexisting HF. disun-
guishing several etiologies of cardiomyopathy (ischemic,
dilated. hypertrophic. wvalvular, toxic., or hypertensive)
based on the consensual definitions pnd available recom-
mendations. In the IDCM group, wk considered only
patients with an isolated diagnosis of dilated cardiomyopa-
thy reported by local investigators. Patients with TDCM

were compared with others. The secondary causes of left
ventricular dilatation (toxic. metabolic, obstructive valvul-
opathy. inflammatory. hypertensive, or iatrogenic) were not
included in the IDCM group.

The data collection protocol has already been
detailed.” " Briefly. data recording included past medical
history. previous treatments. in-hospital CS management
(especially inotropes/vasopressors, mechanical ventilation,
renal replacement therapy. and short-term mechanical cir-
culatory support [MCS]). clinical, biologic. and echocardio-
graphic parameters (at admission and at 24 hours). For each
patient, investigators had to specify 1 to 3 triggers among
the following: ischemic (type 1 or 2 acute myocardial
infarction), mechanical complications (valvular injury. ven-
tricular septal defect). ventricular and supraventricular
arrhythmia., severe bradycardia. iatrogenesis (medication
induced). infections, and/or nonobservance of previous
medication.



All-cause monality, heart transplantation, and ventricu-
lar assist devices (VAD) were assessed at 1 month and 1
year. The primary end point was 1-year all-cause mortality.
The secondary end points included 1-month all-cause mor-
tality: 1-year need for HTx or VAD; 1-year rate of cardio-
vascular rehospitalizations; and composites of 1-year
mortality or cardiovascular rehospitalizations and I-year
mortality, HTx, or VAD, with censoring after the first event
occurrence.

The study was ponducted in accordance with the Decla-
ration of Helsinki and French law. Written informed con-
sent was obtained for all patients. Recorded data and their
storage were approved by the French Health Research Data
Processing Advisory Committee (No. 15.897) and the
French Data Protection Agency (No. DR-2016-109).

Continuous variables are reported as means and SD or
medians and interquartile ranges, when appropriate. Cate-
gorical variables are described as frequencies and percen-
tages. Comparisons were made using the Mann—Whitney
nonparametric test for continuous vanables and the chi-
square test or Fisher's exact test for categorical variables.
Paired data were analyzed with Wilcoxon signed-rank test.
To find the independent predictors for each outcome of
interest, a multivariate stepwise logistic regression analysis
was performed. First, the association of all baseline charac-
teristics and each primary and secondary outcome was
assessed using univariable logistic regression analyses.
Then, all significant independent predictors were integrated
in multivariable analyses for each outcome and backward
reduced to only significant charactenstics (p <0.05).
Finally, these significant characteristics were incorporated
in multivariable models as fixed covariates for each
adjusted outcome analysis. The variance inflation factor
was used to rule out multicollineanty among the variables.
The pnmary outcome of all-cause mortality was assessed
using the Kaplan—Meier time-to-event analysis, and Cox
proportional hazards models were used to determine the



adjusted hazard ratio (HR), 95% confidence interval (CI),
and p values. The secondary outcomes (HTx, VAD, and
further composites) are reported as their adjusted odds ratio
(OR) and 95% CI.

The main analysis was a comparison between the IDCM
and non-IDCM CS group. To consider the commonly rec-
ognized selection constraints relating to age in the manage-
ment of advanced HF, we conducted 2 sensitivity analyses
examining the previously mentioned primary and secondary
outcomes, including only patients aged <65 and 70 years,
representing the group of the most suitable candidates for
HTx or VAD, according to most recent advanced HF guide-
lines.'' Furthermore, another sensitivity analysis was per-
formed excluding participants from the IDCM group with
ischemic CS wrigger. The analyses were performed using R
software (version 4.1 2 [2021/11/1]). All tests were 2-tailed.
A value of p <0.05 was accepted as statistically significant.

RESULTS

As reported in Figure 1, 772 patients with CS were
included in 49 centers. whose baseline characteristics are
listed 1in Table 1. Pauents were predominantly men
(71.5%), with mean a age of 65.7 + 14.9 years and frequent
occurrence of common cardiovascular risk factors, with
47.2%, 35.9%, 28.2% . and 27 8% for hypertension, dyslipi-
demia, diabetes mellitus, and current smoking, respectively.
Chronic kidney failure (21.39%) and peripheral artery
disease (11.89%) were the most frequently associated condi-
uons. Table 2 lists the inital clinical, biologic, and echocar-
diographic data. The mean blood pressure was 749 -+
I18.3 mm Hg, with initial cardiac arrest for 79 patients
(10.29%). The mean left ventricular ejection fraction
(LVEF) was 26.3 -1 3.4%, with a median tricuspid annular
plane systolic excursion of 13 mm (10 to 16) and a median

peak systolic velocity tissue Doppler imaging of 8 cm/s
(6to 11).



FRENSHOCK registry
Patients with CS

April to October 2016
n=772

A A J

CSinIDCM (n = 78) CS without IDCM (n = 694)

Died at 1 month aHR* = 1.14 (0.73t01,77)
n =179 (25.8%) p=057

Died at 1 month
n =22 (28.2%)

Died at 1 year
n =37 (47.4%)

Died at 1 year

aHRT = 1.11 (0.79t0 1.57)
n =312 (45%)

p=0.54

Death or CV rehospitalization

Death or CV rehospitalization OR?=4.77 (1.131020.1)

p=003

ot 1year,n=67
n = 65 (97%)

at 1 year,n=621

n =516 (83.1%)

* Adjusted for age and diabetes mellitus
T Adjusted for age. chronic kidney failure and active cancer
¥ Adjusted for chronic kidney failure and NYHA stage >3

Figure 1. Flow chart of the study. Each adjusted outcome analysis included significant characteristics found as independent predictive factors in multivari-
able analyses and used as fixed covariates. aHR = adjusted hazard ratio; 2OR = adjusted odds ratio: CV = cardiovascular.




Table 1
Clinical characteristics at admission according to candiomyopathy (IDCM vs non-IDCM)*

Overall population (n =772) IDCM group (n =78) Non-IDCM group (n= 694) p value

Age. mean + SD. years 65.74 149 639 + 139 659+ 15 0.2
Male, n(%) 552(715) 61 (78.2) 491(70.7) 0.21
Body mass index, mean + SD, kg/m’ 258456 258463 258455 0.49
Risk factors, n(%)
Diabetes mellitus 217(282) 2025.6) 197(28.5) 0.69
Hypertension 364 (47.2) 31(39.7) 333(48.1) 0.2
Dyslipidaemia 277 (359) 26 (33.3) 251(36.2) 0.7
Current smoker 206 (27.8) 11(14.3) 195(29.4) <001
Medical history. n (%)
Peripheral artery disease 91(11.8) 8(10.3) 83(12) 0.79
Chronic kidney failure 164 (21.3) 27 (34.6) 137(19.8) <001
ICD 127 (18.3) 37474) 90 (13) <0.01
COPD 50(65) 4(5.1) 46(6.6) 0.79
Active cancer 51(66) 3G.8) 48(6.9) 043
NYHA functional status, n (%)
I 263 (349) 10(13.2) 253(37.4)
Il 195 (25.9) 13(17.1) 182(26.9) <0.0!
11| 201 (26.7) 40 (52.6) 161(23.8)
v % (125) 13(17.1) 81(12)
Previous medications, n{%)
Aspirin 288 (374) 1924.4) 269(38.9) 0.02
Vitamin K antagonist 165 (21.4) 32(41) 133(19.2) <001
Direct oral anticoagulant 56(73) 15(19.2) 41(5.9) <001
ACE inhibitors 292 (37.9) 50(6.4) 242(35) <0.01
Sacubitril/valsartan 18(25) 9(11.8) 9(1.4) <001
Beta blockers 316(41) 48 (61.5) 268(38.7) <001
Loop diuretics 376 (48.8) 65(83.3) 311(44.9 <001
Aldosterone antagonist 108(14) 27(34.6) 81(11..7) <0.01
Amiodarone 132(17.6) 26 (34.2) 106(15.7) <001

#The total number of participants may vary for certain variables owing to missing data.
ACE = angiotensin-converting enzyme: COPD = chronic obstructive pulmonary disease; CS = cadiogenic shock; ICD = implantable candioverter-defibril-
Tator; IDCM = dilated cardiomyopathy; NYHA = New York Heant Association; SD = standard deviation

Table 2
Clinical, echocardiographic. and biologic initial presentation according to cardiom yopathy (IDCM vs non-IDCM)*
Overall population (n =772) IDCM group (n=78) Non-IDCM group (n= 6%4) p value
Clinical presentation at admission
Heart rate, mean -+ SD, bpm 95.6 £29.6 86.3:424.6 9.7 4+299 <0.01
SBP. mean -+ SD. mmHg 101.24252 99.3418.7 101.4 £25.8 0.7
DBP, mean + SD. mmHg 6324174 6264 16.3 6324175 0.85
MBP. mean + SD. mmHg 749 £ 183 7394154 754 18.6 0.81
Sinus thythm, n (%) 399(52) 39(50) 360(52.2) 0.81
Cardiac arrest. n (%) 79(10.2) 5(6.4) 74(10.7) 0.33
Blood tests at admission, median (IQR)
Sodium, mmol/L 135 (132 - 139) 134(130— 137.8) 136 (132 — 139) 0.01
Creatinin, gmol/L 133 (96 — 190) 143 (113.3 - 217.8) 133 (94 — 1835) 0.03
Bilirubin, mg/L 1609 -29) 26(14.3—-42) 16(9-27.4) <001
Arterial blood lactates, mmol/L. 32-47) 2(13-3.1) 3(2-95) <001
PT. % 59(37-77) 43(23-63.3) 61 (39-78) <001
BNP. pg/mL 1,150 (4768 — 2.757.3) 2.813.5 (1.062.8 — 4262.5) 1,099.5 (457.8 — 2518.5) <0.01
Nt-proBNP. pg/mL 9.276.5(4.057.8 —22.702.5) 9.700 (5.006 — 26.000) 9.037 (3.897 — 21.802) 0.73
Baseline echocardiography
LVEF. mean + SD, % 2634134 202477 274137 <001
TAPSE, median (IQR), mm 13 (10 — 16) 12(10 - 16) 13(10-17) 0.98
PSVidi. median (IQR). cm/s 8(6—11) 7(6 —8) 8(6—11) 0.04
Severe mitral regurgitation, n (%) 107 (146) 20(26) 87(13.2) <0.01

*The total number of participants may vary for centain variables because of missing data.

BNP = brain natriuretic peptide: DBP = diastolic blood pressure: IDCM = dilated cardiom yopathy: IQR = interquartile range: LVEF = left ventricular ejec-
tion fraction: MBP = mean blood pressure; PSVidi = peak systolic velocity tissue Doppler imaging: PT = prothrombin time: SBP = systolic blood pressure;
SD = standard deviation: TAPSE = tricuspid annular plane systolic excursion



Among the 772 CS cases. 78 occurred in preexisting
IDCM (10.1%). The main CS triggers reported in the non-
IDCM group were ischemia (39.29%)., supraventricular
tachycardia (12.5%). infectious disease (12.4). and ventric-
ular arrhythmia (12.1% ) (Supplementary Table 1). By con-
trast. in the IDCM group. the main triggers were
supraventricular tachycardia (20.5%). ventricular arrhyth-
mia (16.79%). ischemia (10.39%). and infectious disease
(7.7%). Of note, within the 8 parucipants of the ITDCM
group with ischemic CS trigger. coronary angiography data
were available for 5. revealing type 2 AMI for 4 of them
and type 1 AMI for the last 1.

As listed in Table 1, patents with IDCM presented with
higher rates of chronic kidney failure (34 6% vs 19.8%. p
<0.01) and past mplantable cardioverter-defibrillator
implantation (47.4% vs 13%. p <0.01). Previous treatments
with loop diuretics. 8 blockers, sacubitril/valsartan, aldoste-
rone antagonist, amiodarone., vitamin K antagonists. and
direct oral anticoagulants were significantly more spready
used in the TDCM group.

At admission, IDCM presented with lower LVEF
(202% vs 27%. p <0.01) and peak systolic velocity tissue
Doppler imaging (7 vs 8 cm/s, p = 0.04). The median blood
lactates level was superior in the non-IDCM group (2 vs
3 mmol/l, p <0.01). whereas patients with IDCM showed
higher levels of creatinine (143 vs 133 gmol/l, p = 0.03)
and bilirubin (26 vs 16 mg/l, p <0.01) associated with lower
prothrombin time (43% vs 619%, p <0.01) (Table 2), with
slight improvement after 24 hours of management (Supple-
mentary Table 2).

As listed in Table 3, inotropes (e.g.. dobutamine, norepi-
nephrine, adrenaline, and levosimendan) were used in
91.1% of the overall population, with no difference between
groups, except for levosimendan, which was more fre-
quently used in the IDCM group (20.5% vs 5.9%. p <0.01).
Noninvasive ventilation was more ofien required in the
non-IDCM group (27% vs 15.4%, p = 0.04). Although there
was no difference in the overall use of acute MCS (13% vs
18.1%., p=0.34), intra-aortic balloon pump (IABP) was



exclusively implemented in the non-IDCM group (6.99%).
No difference was found for renal replacement therapy.

Figure 2 shows the absence of difference in allcause
mortality at I-month and I-year between patients with and
without IDCM, with respective adjusted HRs of 1.14, 95%
ClI07310 1.77,p=057,and 1.11,95% C10.79t0 1.57. p
0.54. Nevertheless, IDCM led to a significantly higher rate
of mortality or cardiovascular rehospitalizations at 1 year
than the non-IDCM group, with an adjusted OR of 4.77,
95% CI 1.13 to 20.1, p = 0.03. No difference was found for
HTx and VAD need in the overall population.

Including only patients aged <65 years, IDCM showed a
trend toward poorer long-term outcomes, culminating in a
significantly higher rate of I-year HTx or VAD (adjusted
OR 268, 121 to 5.91, p = 0.02), as reported in Figure 3.
The I1-month and I-year mortality rates were similar
between groups., with respective adjusted HRs of 0.69. 0.3
w158, p=028 and 1.1, 0.65 to 1.89, p = 0.7. The second
sensitivity analysis, restricted to partcipants <70 years,
yvielded consistent results with the main analysis, illustrated
by a higher rate of 1-year mortality or rehospitalizations in
the IDCM group (Supplementary Figure 1), without reach-
ing significance for HTx and VAD.

Eventually, the last sensitivity analysis, excluding 8
patients from the IDCM group with ischemic CS trigger.
also led to similar results as the main analysis (Supplemen-
tary Figure 2).

DISCUSSION

In this study of a French nationwide representative sam-
ple of 772 patients with CS. 10.1 9% of them were previously
known to have TDCM, leading to a higher rate of l-year
death or cardiovascular rehospitalizations and increased
recourse to HTx or VAD for patients <635 years.

To the best of our knowledge. FRENSHOCK is the larg-
est prospective. mulucenter CS registry in Europe. reflecting
a real-world population of unselected CS. including a rele-
vant number of TDCM. Although extensive resecarch has
been conducted on ischemic heart disease-related CS.'~ our
understanding of NICM remains limited despite consttuting

up to 60% of patients with CS." Nonischemic related CS are
underrepresented in the present and previous trials.”
highlighting the urgent need for more research focusing on
these CS subpopulations. Given the broad range of underly-
ing causes and prognosis variances within NICM.” our study

narrows its focus to TDCM for a more thorough analysis.



Table 3

In-hospital management according Lo cardiomyopathy*

Ownll population(n=772)  CSinIDCM(n=78)  CS without IDCM (n=694)  pvalue

Medications used. n (%)

Dobutamine 632 (823) 69(87.2) 563(81.6) 0.18

Norepinephrine 410(534) 35(449) 375(54.3) 0.14

Epinephrine 9% (124) 6(1.7) 89(12.9) 0.25

Levosimendan 51(14) 16(20.5) 41(59) <001
Respiratory support, n (%)

Non-invasive 198 (25.8) 12(15.4) 186(27) 0.04

Invasive 291 (379) 22(28.2) 269(39) 0.08
Short-term mechanical circulatory support, n (%)

Overall 135 (17.6) 10(13) 125(18.1) 0.34

IABP 48(63) 0(0) 48(6.9) 0.03

Impella 2(339) 1(1.3) 25(3.6) 0.46

ECLS 8 (1L1) 10(13) 75(10.8) 0.7
Renal replacement therapy, n (%) 122(158) 9(11.5) 113(16.3) 0.35

*The total number of participants may vary for certain variables because of missing data.
(S = cardiogenic shock; ECLS = extracorporeal life support; IABP = intra-aortic balloon pump; IDCM = idiopathic dilated candiomyopathy

Survival probability (%)

Allcause 1-year mortality after CS according to IDCM
\

IDCM group
—— Non-IDCM group
o Adiusted HR = 1.11(0.2911.57)
pr054
Days since inclusion
0ncM 3 46 42 9
A NonlDCM 694 437 406 385
IDCM-group Non-IDCM-group
(n=78) (0= 694) A0R (95% C1), p value
Lysncandovmenr 35(522)(ne67) 273(44)(n=621)  1.35(08102.25), p=0.25
rehospitalizations®, n (%) AN AR
1-year mortality or
ehospitlastionst, () SON67)  S16(81) (02621 477(1130201),p+003
1-year HTx or VAD), n (%) 16205 62(8.9) 146 (0.73102.92), p = 0.28
1-year mortality or HTx or
it a i 49(62.8) 356 (51.3) 1,00 (0.64101.87), p = 0.76

Adjusted OR for CS in IDCM vs non-1DCM

.-

B o8 o»

*Adjusted for age. diabetes mellitus, peripheral artery disease : T Adjusted for chronic kidney failure, NYHA stage > 3 : JAdjusted for age, hypertension,

history of previous ICD : Adjusted for age. peripheral artery disease, chronic kidney failure, active cancer, history of previous ICD, NYHA stage 2 3

Figure 2. Primary and secondary outcomes for CS according to an idiopathic dilated cardiomyopathy. Panel A represents 1-year overall mortality. The cumu-
lative incidences of 1-year and I-month mortality were estimated with the use of the Kaplan—Meier method: hazard ratios and 95% confidence intervals were
estimated with the use of Cox regression models. Panel B focuses on secondary outcomes including rehospitalizations, heart transplantation and ventricular
assist devices. According to significant characteristics found as independent predictive factors in multivariable analyses, 1-year montality was adjusted for

age, chronic kidney failure and active cancer. 20R = adjusted odds ratio.



In this study. we found that CS in IDCM differs from
other cardiomyopathies in several ways. Despite the
absence of a difference in the 1-month all-cause mortality.
patients with ITDCM exhibited numerous indicators of
heightened preexisting HF and concurrent co-morbidities,
as evidenced by higher levels of creatinine. brain natri-
uretic peptide. and bilirubin. along with decreased LLVEF.
Conversely. participants without IDCM demonstrated
higher lactate levels., suggestive of a more severe organ
malperfusion.

Beyond these clinical differences. our investgation
highlights the therapeutic discrepancies between ischemic
and nonischemic CS. Indeed, all the advancements in revas-
culanzation procedures and enhanced use of anuatheroma-
tous therapies have propelled progress in managing
ischemic CS.'” but the handling of nonischemic CS is sull
matter of debate. emphasizing the necessity for tailored
therapeutic strategies. Our findings offer several leads for
exploratuon and improvement in this area.

First. in our study. IDCM presented with more frequent
severe mitral regurgitation., of mainly secondary mecha-
nism., perhaps highlighting a privileged therapeutic target,

especially when the mitral regurgitation is anatomically
accessible to edge-to-edge valve repair. which is achievable
in most patients with CS and associated with si%niﬁcantly
lower mortality and HF hospitalization at 1 year.’

In additon. the management of inotropic agents in CS is
also a subject of ongoing debate. suffering from lack of ran-
domized data. raising concern about their strategic use and
their safety profile.'' A recent study' ' emphasized an
enhanced responsiveness to levosimendan in NICM., lead-
ing to lower I-month CS mormnality. Even though levosimen-
dan was more commonly administered within our TDCM
group. its overall use was the lowest among all amines
(7. 4% in total and 20.59% in the TDCM group). possibly
masking any discernible outcome differences. The upcom-
ing LEVOHEARTSHOCK study (NCTO04020263) intends
to include 610 patients in a comparison of early levosimen-
dan initiation versus placebo and could provide wvaluable
insights for clinicians.

The role of short-term MCS in treatment remains contro-
versial owing to a paucity of data. Current findings suggest
that the results of MCS in CS. whether through extracorpo-
real life support’” or Impella,'” are no worse in NICM than
ICM. Although the use of TABP is waning in ICM after the
IABP-SHOCK I trial,"’ its role in NICM cases still invites
discussion. TABP may lead to clinical stabilization and
enhanced tissue perfusion in NICM. potentially serving as a
beneficial bridging tool to VAD or HTx.'" However. our
cohort. which is not purposed for this evaluation. does not
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Figure 3. Primary and secondary outcomes for CS acconding to an idiopathic dilated cardiomyopathy for patients under 65 years old. Panel A represents 1-
year overall mortality. The cumulative incidences of 1-year and I-month mortality were estimated with the use of the Kaplan—Meier method: hazard ratios
and 95% confidence intervals were estimated with the use of Cox regression models. Panel B focuses on secondary outcomes including rehospitalizations,
heart transplantation and ventricular assist devices. According to significant characteristics found as independent predictive factors in multivariable analyses,
1-year montality was adjusted for age, chronic Kidney failure and active cancer. a0OR = adjusted odds ratio.




clarify this point. particularly because TABP was not used in
our patients with TDCM. A recent extensive retrospective
study disclosed a correlation between MCS use (Impella or
extracorporeal life support) in NICM and reduced 30-day
mortality compared with medical therapy alone. albeit with
increased complications.’” More mandomized trials are
required to establish standardized short-term MCS use in
NICM and evaluate its outcomes.

After 1-year follow-up. patients with TDCM experienced
a 4.77-fold increased risk of all-cause death or cardiovascu-
lar rehospitalizatons relatuve to patients without TDCM
after controlling for potential confounders. Notably, TIDCM

precipitated a 2.68-fold enhanced risk of 1-year HTx or
VAD in patients aged <65 years. representing the group of
the most suitable candidates for HTx or VAD.'' Con-
versely. outside of CS contexts, muluple studies concur that
the ischemic nature of HF is an adverse prognostic factor,
lead:n)g increased mortality and rehospitalization
rates.” A range of factors. including superior responses
o etandard HF wreauments such as resynchronization ther-
apy  and well-implemented medical treatments enabling
substantial left ventricular reverse remodeling.” likely con-
tribute to this trend. Yet. in our research, the elevated rate
of all-cause death or cardiovascular rehospitalizations 1-

vear after the CS episode in patients with IDCM implies
quicker myocardial deterioration than other HF ceuologies.
Our findings align with previous research that places IDCM
as the primary indication for HTx worldwide. ' New find-
ings suggest that post—l—lTx follow-up incurs lower mortality
for NICM than ICM. " whereas long-term outcomes post-
LVAD implantation seem to be parallel between NICM and
ICM. “ with the potential advantage of serving as a bridge-
to-transplant therapy. The synthesis of the higher l1-year
mortality and/or rehospitalization rates after TIDCM., cou-
pled with the improved long-termm post-HTx outcomes for
NICM. leads our data to propose the onset of CS in IDCM
as a critucal juncture in the natural progression of HF, signi-
fying an accelerated impending myocardial decline. This
necessitates a more intensive follow-up and earlier evalua-
tion for advanced HF treatments. with HTx as the optimal
long-term strategy. possibly with VAD as a bridge-to-trans-
plant option.



Importantly, the diagnosis of IDCM was determined by
local investigators, thereby potentially introducing diagnos-
tic errors. We selected only patients with a single diagnosis
of IDCM. whereas toxic dilated cardiomyopathy was con-
sidered separately. At the time of the study, the understand-
ing of IDCM, particularly in relation to genetic causes and
research, was less developed and therefore unavailable.

Strong evidence exists for already known poor prognos-
tic factors in IDCM related to clinical or echocardiographic
data, IDCM family history, late gadolinium enhancement in
cardiac magnetic resonance imaging, or the presence of an
underlying mutation could not be integrated.”’ *” Further-
more, our study focused exclusively on IDCM, although
there are many secondary causes of IDCM (e.g.. peripartum
and so on), for which data on prognosis are missing.

Although the burden of IDCM is also considerable in
children, representing their leading indication for HTXx
worldwide, our study included only adult patients (age > 18
yvears). Even though this separation remains clinically rele-
vant, because there is mounting evidence that pediatric and
adult IDCM represent distinct pathological entities, further
studies could investigate the same issue specifically in chil-
dren, especially because we have no guarantee about the
effectiveness of HF standard treatments usually given to
adults in children.™ )

As previously described,'” the FRENSHOCK registry
also involves risks of selection bias related to nonconsecu-
tive inclusions or exclusion of the most severe cases. We
did not use the SCAI SHOCK stage classification because it
was not yet available at the time of our study.

In conclusion, CS in IDCM is a very common scenario,
which is underrepresented in past and current CS surveys,
leading to a higher rate of death or cardiovascular rehospi-
talizations at 1 year and a more frequent recourse to HTx or
VAD for patents aged <65 years than other cardiomyopa-
thies. These results encourage to consider CS in IDCM as a
red flag for myocardial decline in the natural course of HF,
urging a closer follow-up and eardier evaluation for
advanced HF therapies.
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