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interhospital transfer, as well as the prognostic impact of structural variables of the treating centers in
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'lc‘?arg;%egrerl;lect\fvhe(;ﬂ(centers Methods: This study included patients with STEMI-CS treated at revascularization-capable centers from
Care volume 2016 to 2020. The patients were divided into the following groups: group A: patients attended
Intensive cardiac care unit throughout their admission at hospitals with interventional cardiology without cardiac surgery; group
Mortality B: patients treated at hospitals with interventional cardiology and cardiac surgery; and group C: patients
transferred to centers with interventional cardiology and cardiac surgery. We analyzed the association
between the volume of STEMI-CS cases treated, the availability of cardiac intensive care units (CICU), and
heart transplant with hospital mortality.
Results: A total of 4189 episodes were included: 1389 (33.2%) from group A, 2627 from group B (62.7%),
and 173 from group C (4.1%). Transferred patients were younger, had a higher cardiovascular risk, and
more commonly underwent revascularization, mechanical circulatory support, and heart transplant
during hospitalization (P < .001). The crude mortality rate was lower in transferred patients (46.2% vs
60.3% in group A and 54.4% in group B, (P < .001)). Lower mortality was associated with a higher volume
of care and CICU availability (OR, 0.75, P=.009; and 0.80, P =.047).
Conclusions: The proportion of transfers in patients with STEMI-CS in our setting is low. Transferred
patients were younger and underwent more invasive procedures. Mortality was lower among patients
transferred to centers with a higher volume of STEMI-CS cases and CICU.
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Perfil clinico, abordaje y pronostico del paciente con shock cardiogénico sometido
a traslado interhospitalario en Espaia

RESUMEN
Palabras clave: Introduccion y objetivos: El objetivo es analizar el perfil clinico, el abordaje y el pronéstico del shock
Shock cardiogénico cardiogénico (SC) por infarto agudo de miocardio con elevacion del segmento ST (IAMCEST) que requiere

Traslado interhospitalario

Volumen asistencial

Unidad de cuidados intensivos cardioldgicos
Mortalidad

traslado interhospitalario, asi como el impacto pronoéstico de las variables estructurales de los centros en
este contexto.
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Metodos: Se incluyé a los pacientes con SC-IAMCEST atendidos en centros con capacidad de
revascularizacion (2016-2020). Se considerd a: a) pacientes atendidos durante todo el ingreso en
hospitales con cardiologia intervencionista sin cirugia cardiaca; b) pacientes atendidos en hospitales con
cardiologia intervencionista y cirugia cardiaca, y c) pacientes trasladados a centros con cardiologia
intervencionista y cirugia cardiaca. Se analiz6 la asociacién del volumen de SC-IAMCEST atendidos y la
disponibilidad de cuidados intensivos cardioldgicos (UCIC) y trasplante cardiaco con la mortalidad
hospitalaria.

Resultados: Se incluyeron 4.189 episodios, 1.389 (33,2%) del grupo A, 2.627 del grupo B (62,7%) y 173 del
grupo C (4,1%). Los pacientes trasladados eran mas jovenes, tenian mas riesgo cardiovascular y recibieron
mas frecuentemente revascularizacion, asistencia circulatoria y trasplante cardiaco durante el ingreso
(p < 0,001). Los pacientes trasladados presentaron menor tasa bruta de mortalidad (el 46,2 frente al
60,3% del grupo Ay el 54,4% del grupo B; p < 0,001). Mayor volumen asistencial (OR = 0,75; p = 0,009) y
disponibilidad de UCIC (OR = 0,80; p = 0,047) se asociaron con menor mortalidad.

Conclusiones: El porcentaje de SC-IAMCEST trasladados en nuestro medio es bajo. Los pacientes
trasladados son mas jovenes y reciben mas procedimientos invasivos. Los traslados a centros con mayor
volumen y UCIC presentan menor mortalidad.

© 2023 Sociedad Espafiola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Abbreviations

CICU: cardiac intensive care unit

CS: cardiogenic shock

HTx: heart transplant

RCCs: revascularization-capable centers

STEMI: ST-segment elevation acute myocardial infarction

INTRODUCTION

Cardiogenic shock (CS) continues to cause considerable
mortality.! In this setting, early revascularization in acute coronary
syndrome (ACS) is the only therapeutic approach shown to
significantly affect outcomes.” Some structural variables of the
treating centers, such as the annual number of CS cases,’ cardiac
intensive care unit (CICU) availability,* and shock team pres-
ence,>® are significantly associated with improved clinical out-
comes. Accordingly, the current guidelines recommend the
centralized management of these patients in high-level and
high-volume centers with full-time availability of interventional
cardiology laboratories and circulatory assist devices.” In addition,
CS treatment should be organized in care networks comprising
centers of various levels. This approach represents a considerable
organizational challenge that requires a reinforcement of staffing
numbers in referral centers® and highly complex interhospital
transfer systems. In Spain, the regional management of CS is widely
heterogeneous, and there are no reliable data on the number of
patients with CS transferred between centers in routine practice or
their clinical profile, management, or outcomes vs nontransferred
patients with CS. Thus, the objective of the present study was to
analyze the proportion, clinical characteristics, and clinical course
of patients with CS transferred between centers among a large
series of patients with CS due to ST-segment elevation acute
myocardial infarction (STEMI) treated in revascularization-capable
centers (RCCs) in the Spanish National Health System (SNHS).

METHODS
Study design and population
This retrospective observational study included patients with a

primary or secondary diagnosis of CS (ICD-10 code: R57.0) and
STEMI (ICD-10 codes: 21.01, 121.02, 121.09, 121.11, 121.19, 121.21,

[21.29, or 121.3), both present at admission. We enrolled patients
discharged between 2016 and 2020 from SNHS centers with on-
site cardiac catheterization (type 3 or 4 centers according to the
RECALCAR classification) (table 1). Data were obtained from the
minimum data set (MDS),° an administrative database that
includes demographic and clinical information on all patients
discharged from all publicly funded hospitals belonging to the
SNHS, which covers 98.4% of the Spanish population.

Multiple admissions related to an interhospital transfer were
considered a single health care episode. The clinical outcomes of
transferred patients were assigned to the referral hospital
receiving the transfer. We excluded episodes occurring in patients
younger than 35 years, voluntary discharges or those with
unknown destinations, episodes with hospital stay durations less
than 1 day, and discharges to home. The ICD-10 codes used to
identify comorbidities and complications are shown in tables 1, 2,
and 3 of the supplementary data. The codes used to identify the
procedures performed during the episode are shown in table 4 of
the supplementary data.

CS episodes due to STEMI (STEMI-CS) were divided into
3 groups: group A, patients admitted to a hospital with an
interventional cardiology unit but without cardiac surgery (type
3 centers) and discharged from the same hospital, without an
interhospital transfer; group B, patients admitted to hospitals with
an interventional cardiology unit and cardiac surgery (type
4 centers) and discharged from the same hospital, without an
interhospital transfer; and group C, patients who, although
admitted to a hospital with an interventional cardiology unit,
with or without cardiac surgery, were transferred to another
hospital with on-site interventional cardiology and cardiac
surgery.

Table 1
Hospital type by RECALCAR classification
Group Characteristics
1 Units without hospital beds assigned to cardiology
2 Units with hospital beds specifically assigned to cardiology,
without a cardiac catheterization laboratory
3 Units with hospital beds assigned to cardiology, with a cardiac
catheterization laboratory, without an in-hospital cardiovascular
surgery unit
4 Units with hospital beds assigned to cardiology, with an in-
hospital cardiac catheterization laboratory and cardiovascular
surgery unit
5 Units without beds assigned to cardiology with cardiac

catheterization activity and/or cardiovascular surgery
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Hospital characteristics

All hospitals included in this study had an in-hospital critical
care unit, either a CICU or a general intensive care unit (ICU). For
the purpose of this study, a CICU was considered to be a unit that
treated critically ill cardiovascular patients, including those who
required invasive mechanical ventilation, and that was adminis-
tratively attached to a cardiology department.'® CICU availability
data were obtained from a survey conducted by the Ischemic Heart
Disease and Acute Cardiovascular Care Association of the Spanish
Society of Cardiology.'® Data on the availability of heart transplant
(HTx) programs were obtained from the National Transplant
Organization of Spain.

Ethical responsibilities and statistical analysis

Due to the characteristics of the study (based on an
anonymized administrative database, with a large-scale approach
and retrospective design), informed consent was not required
from patients.

Continuous variables are expressed as mean = standard
deviation or as median [interquartile range]. Categorical variables
are expressed as percentages. Categorical variables were analyzed
using the chi-square test or Fisher exact test and differences in
continuous variables were compared using a 2-sided t test or Mann-
Whitney U test.

Multilevel logistic regression models were specified and
adjusted for the main endpoint analyzed, in-hospital mortality.
These models were based on the Centers for Medicare and
Medicaid Services (CMS) method for acute myocardial infarction,'!
adapted to the data structure of the MDS after grouping of the
secondary diagnoses according to the quality and research
condition categories of the Agency for Healthcare Research and
Quality, which are updated every year.'? We included variables
with a significant association in univariable analysis with an odds
ratio (OR) > 1.00. The stepwise backward elimination technique
was used to estimate the adjusted models, with significance
thresholds of P < .05 for inclusion and of P > .10 for elimination.
Model discrimination was evaluated using the receiver operating
characteristics (ROC) curve and the corresponding area under the
curve (AUROC). The calibration was analyzed graphically after we
grouped the patients in deciles according to predicted probabilities
and tabulated the predicted probabilities against the observed
probabilities. Risk-standardized mortality rates were calculated
from specific models.!>!*

The association between in-hospital mortality and hospital
characteristics was analyzed by considering the following
independent variables in multilevel logistic regression models:
the annual STEMI case number in each hospital, CICU availability,
and HTx programs. The threshold of the annual STEMI-CS case
volume for distinguishing low- and high-volume centers was
calculated using a k-means clustering algorithm, which obtains
maximum and minimum densities within a cluster. To minimize
the selection bias in the outcome comparison, we assessed the
impact of the structural characteristics of the hospitals on in-
hospital mortality using propensity score matching (k-nearest
neighbors matching option, psmatch2 in STATA) and by consider-
ing the same variables used for the risk adjustment models.
Matching was performed in a 1:1 ratio and without replacement.
All comparisons were 2-sided and differences were considered
significant at P <.05. Odds ratio and their corresponding 95%
confidence intervals (95%Cls) were also calculated. All analyses
were performed with STATA 16.0 (Stata Corp, United States) and
SPSS 20.

RESULTS

In total, 4437 STEMI-CS episodes were identified in patients
admitted to RCCs. After application of exclusion criteria, the study
population comprised 4189 episodes (94.4%) (figure 1 of the
supplementary data): 1389 episodes (33.2%) occurred in group A,
2627 (62.7%) in group B, and 173 (4.1%) in group C. The medical
history and clinical profile of the patients in each group are shown
in table 2. Whereas groups A and B were similar, the patients
requiring transfer to type 4 centers (group C) were younger, had
more cardiovascular risk factors, and were more likely to have a
history of peripheral arterial disease and a coronary intervention.
These patients had a higher frequency of anterior STEMI and AMI-
related complications.

Clinical approach and prognosis by group

Significant differences in management were seen among the
different groups. Patients who required transfer during the
hospitalization more frequently underwent revascularization,
mechanical ventilation, and circulatory support procedures during
the hospitalization, as well as HTx (figure 1, table 3).

The incidence of in-hospital complications was higher for
episodes managed in type 4 centers, particularly in patients who
required transfer during the hospitalization (table 3). Similarly,
this type of patient had a longer length of hospital stay. Overall, the
transferred patients had a lower crude mortality rate (46.2% vs
60.3% in group A and 54.4% in group B; P < .001).

The adjusted model of in-hospital mortality included age and
history of revascularization, chronic kidney disease, and renal
failure. The discrimination capacity of the model was moderate
(AUROC=.71; 95%CI, 0.69-0.72; P < .001), with an acceptable
calibration (figure 2 of the supplementary data). The risk-
standardized mortality rates were larger in group A (54.8%;
95%Cl, 54.5-55.0) than in groups B (53.1%; 95%Cl, 52.8-53.3;
P <.001) and C (53.6%; 95%Cl, 52.6-54.6; P < .001). No significant
differences were found in adjusted mortality between groups B
and C.

Prognostic impact of structural variables of hospitals in the
transferred patient group

The k-means clustering algorithm identified 57 STEMI-CS
episodes during the study period (2016-2020) as a cutoff point.
In group C, both high care volume (OR =0.75; 95%CI, 0.64-1.00;
P=.009) and CICU availability (OR=0.80; 95%Cl, 0.60-0.93;
P =.047) showed a significant association with lower in-hospital
mortality after the inclusion of the structural variables in the
model (figure 2 and figure 3). The interaction between the
2 variables exhibited a significant protective effect (OR = 0.65;
95%CI, 0.50-0.85; P=.0014). HTx program availability in centers
was not associated with lower in-hospital mortality when the
interaction between volume and CICU was considered in the risk
adjustment model (OR = 0.97; 95%ClI, 0.82-1.14; P = 0.68). Similar-
ly, after propensity score matching analysis in group C (58 pairs),
mortality was lower in patients transferred to high-volume
hospitals with CICU availability: average treatment effect of the
treated (ATT), 32.8% vs 56.9% (adjusted OR=0.37; 95%CI, 0.16-
0.84; P=.009).

DISCUSSION

The main findings of our study are the following: a) in this
large series of patients with STEMI-CS treated in an RCC of the
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Table 2
Clinical profile by patient group (CC, condition category'?)

Variables Total (n=4189)

Group A (n=1389) Group B (n=2627) Group C (n=173) P

Baseline clinical characteristics

Age, y 70 [60-80] 73 [63-82] 69 [59-80] 63 [56-71] <.0013P<
Men, % 68.4 66.5 68.9 75.7 .032°
Active smoking (Z272.0; F17.%), % 26.9 24.0 27.2 45.1 <.001%P<
Dyslipidemia (CC 25), % 39.1 37.7 394 451 139
Previous PCI (PTCA), % 13.5 12.9 12.0 41.6 <.001>¢
Previous coronary surgery (CABG), % 1.34 144 1.33 0.58 .831
Metastatic cancer, acute leukemia, and 1.69 1.73 1.71 1.16 977
other severe cancers (CC 8-9)(%)
Diabetes mellitus or complications of diabetes except 34.8 38.9 322 41.0 <.001*¢
proliferative retinopathy (CC 17-19, 123), %
Chronic liver disease (CC 27-29), % 3.82 3.38 3.96 5.20 415
Dementia (CC 51-53), % 434 4.82 423 2.31 276
Major psychiatric disorders (CC 57-59), % 1.05 1.22 0.84 2.89 .035°¢
Hemiplegia, paraplegia, or functional deterioration 1.00 1.01 091 2.31 183
(CC 70-74, 103-104, 189-190), %
Myocardial infarction-related complications (CC 86-87), % 5.37 2.74 5.98 17.3 <.001%P<
Coronary atherosclerosis or angina (CC 88-89), % 73.2 70.5 73.2 94.8 <.0015¢
Previous valvular heart disease (CC 91), % 22.6 21.0 22.2 42.2 <.001°¢
Hypertension (CC 95), % 42.0 421 41.4 49.7 .098¢
Previous stroke (CC 99-100), % 141 1.37 1.33 2.89 238
Cerebrovascular disease (CC 101-102, 105), % 3.37 3.67 3.08 5.20 242
Peripheral vascular disease (CC 106-108), % 8.50 6.91 8.95 14.5 .001+1*
Chronic obstructive pulmonary disease (CC 111), % 8.40 9.22 7.92 9.25 34
Pneumonia (CC 114-116), % 5.59 5.47 5.29 11.0 .0071¢
Chronic kidney disease (CC 135-140), % 28.7 31.7 26.5 37.0 <.001*¢
Clinical presentation
Anterior infarction (121.01, 121.02, 121.09), % 48.8 46.4 49.1 64.7 <.001°¢
Myocardial infarction-related complications (CC 86-87), % 5.37 2.74 5.98 17.3 <.0013P<

CABG, coronary artery bypass surgery; CC, Condition Category'?; PCI, percutaneous coronary intervention; PTCA, percutaneous transluminal coronary angioplasty.

Data are expressed as percentage or median [interquartile range].
¢ Significant differences between groups A and B.
b Significant differences between groups A and C.
¢ Significant differences between groups B and C.

SNHS, the percentage of interhospital transfers was low (4.1%);
b) the transferred patients were younger, had a worse
cardiovascular risk profile, and more frequently underwent
revascularization, circulatory support, and HTx during hospital-
ization; and c) in the group of patients requiring interhospital
transfer, those sent to centers with higher volume and CICU
availability had lower mortality.

CS-related mortality continues to be unacceptably high, and
coronary revascularization in CS associated with ACS is
currently the only measure demonstrated to exert a significant
prognostic benefit.> Despite advances in the field of mechanical
circulatory support, there is uncertainty about the prognostic
impact of this therapeutic approach, which is not yet supported
by clinical trial results. The lack of standardized protocols for CS
care leads to diagnostic and therapeutic delay and indicates
that care is highly dependent on medical team experience, with
major differences among centers.'>'® In this regard, the
recommendation to organize CS care on a territorial scale by
integrating centers of different levels is increasingly wide-
spread. A particularly important consideration is the creation of
specialized multidisciplinary teams'” (shock teams) in centers
specialized in CS care (shock centers), as well as an organiza-
tional model that directs patient transfer from lower- to higher-

level centers and those with capacity for advanced treatments.
In addition to improving outcomes, this centralization of CS in
high-volume centers should help to rationalize health care
costs.'®

Together with appropriate patient selection, another especially
important consideration is the need to minimize unnecessary
delays in assessing patients with CS for HTx in order to avoid
irreversible multiorgan failure.'® Once a patient is diagnosed with
CS at the first medical contact, evidence indicates the value of
reporting the case to the closest shock center with HTx capability,
ideally within 90 minutes.'® Patients should not be transferred to
nonrevascularization-capable centers, and transfer to an RCC can
be considered, even if it is not a shock center, if the alternative
would involve a transfer time > 120 minutes. This necessitates the
creation of a very well-organized network allowing early transfer.
Taken together, the existence of highly complex interhospital
transfer systems is especially important to permit an early and safe
response to an interhospital transfer request.

Regardless, there are few data available on the functioning of
these circuits in daily clinical practice, the safety of the transfer of
patients with this profile, and their outcomes. A previous study in
the United States obtained similar findings to our series, with a low
percentage of transfers to shock centers (7%)'° and adequate
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Figure 1. Proportion of invasive procedures during hospitalization by patient group. Group A: patients treated during the entire hospital stay in a center with
interventional cardiology but without cardiac surgery. Group B: patients treated in hospitals with interventional cardiology and cardiac surgery. Group C: patients
transferred to centers with interventional cardiology and cardiac surgery. PCI, percutaneous coronary intervention.

Table 3
Management and outcomes by patient group
Variables Total (n=4189) Group A (n=1389) Group B (n=2627) Group C (n=173) P
In-hospital procedures
Percutaneous coronary intervention 69.2 69.4 67.9 85.5 <.001P
Coronary revascularization surgery 2.22 0 2.97 8.67 <.0012P<€
Intraaortic balloon pump 239 15.3 26.8 48.6 <.0012P€
Mechanical circulatory support 53 0.6 4.12 15.0 <.0012P¢
Mechanical ventilation 41.3 38.2 41.5 61.8 <.001*P¢
Extrarenal purification 23 1.8 22 8.1 <.0013P<
Heart transplant 1.58 0.00 217 5.20 <.0012P<
Ventricular assist devices 0.4 0 0.4 29 <.0012P<€
In-hospital complications
Stroke (CC 99-104) 2.39 1.22 2.85 4.62 <.0013P<
Pneumonia (CC 114-115) 5.85 5.40 5.79 10.4 .029%P
Acute kidney failure (CC 135) 123 8.42 13.5 26.0 <.0012P<
Crude mortality rate, % 56 60.3 54.4 46.2 <.001P¢
Length of hospital stay, d 7 [2-16] 8 [2-17] 15 [8-32] 5[1-13] <.0013P<
Length of hospital stay for survivors, d 14 [9-25] 13 [8-20] 15 [9-26] 23 [14-42] <.0012P<

Data are expressed as percentage or median [interquartile range].
@ Significant differences between groups A and C.
b Significant differences between groups B and C.
¢ Significant differences between groups A and B.

safety. The profiles of the patients transferred in that study are
similar to that of our series: both concern younger patients, with
greater cardiovascular risk and more frequent history of ischemic
heart disease and valvular heart diseases. In that work, patients
admitted or transferred to referral hospitals underwent a higher
number of procedures and had a longer length of hospital stay,
more complications, and lower mortality, similar to our study. In
contrast to our series, some of the patients included in the work by
Lu et al.’® had CS not associated with STEMI.

Our use of an administrative database did not allow us to
categorically state the reasons for the transfers. Regardless, the

specific inclusion of CS patients admitted to centers with
interventional cardiology capability permits the reasonable
exclusion of transfers for urgent coronary angiography, and most
transfers were highly likely to have been indicated for advanced
treatments. We believe that this hypothesis is supported by the
younger profile of the patients in group C, the longer length of
hospital stay of patients who survived to admission, and their
lower mortality. These data are in line with those of Lu et al.'® The
proper selection of patients for advanced treatments is crucial to
optimize clinical outcomes in this highly complex context.
Increasingly, these decisions are recommended to be made by
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Figure 2. Mortality of patients with cardiogenic shock by health care volume and CICU availability in the transferred patient group. CICU, cardiac intensive care unit.

Observational study; 4189 patients with cardiogenic shock and ST-segment elevation myocardial infarction
treated in revascularization-capable centers of the Spanish National Health System (2016-2020).
MDS data (covering 98.4% of the Spanish population)

Three groups were considered:

a) Patients treated during the entire hospitalization in centers with interventional cardiology but without

cardiac surgery (n = 1389, 33.2%).

b) Patients treated during the entire hospitalization in centers with interventional cardiology and cardiac surgery

(n=2627, 62.7%).

c) Patients transferred to centers with interventional cardiology and cardiac surgery (n = 173; 4.1%).

33.2%

= Group A

Group B GroupC

The transferred patients were younger, had a worse cardiovascular risk profile, and more frequently
underwent invasive procedures during the hospitalization
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Among the transferred patients, both high care volume and CICU
availability in the center were associated with a lower adjusted in-hospital
mortality.

Conclusions:

* Alow percentage of patients (4.1%) with STEMI-CS treated in
revascularization-capable centers undergo interhospital transfer
during the hospitalization.

* The transferred patients are younger, have worse cardiovascular risk,
and more frequently undergo invasive procedures.

¢ The patients transferred to centers with higher volume and CICU
availability have better outcomes.

Figure 3. Central illustration. Study design, proportion of patients transferred, management, and prognostic impact of structural variables of centers on our
patients. CICU, cardiac intensive care unit; MDS, minimum data set; STEMI-CS, ST-segment elevation acute myocardial infarction-related cardiogenic shock.

specialized multidisciplinary teams to avoid futile treatments and

optimize patients’ outcomes.

In this setting, a high volume of CS cases has been associated in
various studies with improved clinical outcomes.> Centers treating

a higher number of CS patients more frequently apply more

complex invasive support procedures.?° Data from both the United

States® and Spain® show that this distinct approach in high-volume
centers results in lower mortality, even after adjustment for early
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revascularization. One such example is the lower use of pulmonary
artery catheters in lower-volume centers. In the study by Lu
et al.,'® this approach was more frequently used in patients
transferred to high-level centers (26.5% vs 5.7%; P < .01) and was
strongly associated with lower mortality (OR = 0.63; 95%CI, 0.61-
0.65; P < .01). In agreement with these studies, the data from our
series clearly show that the transferred patients who were sent to
centers with higher care volume had a better clinical course. CICU
availability was also a protective factor in our study. Previous data
indicate that an adequate staffing of personnel specialized in the
management of CS?! is linked to lower incidences of complications
and mortality in this setting. In addition, CICU availability in large-
scale data of patients with CS in Spain has been associated with a
lower adjusted mortality in patients with CS, both due to STEMI*
and other causes.?? The description of better outcomes in patients
transferred to other centers with CICU is another contribution of
this study. In contrast, the presence of a HTx program was not
associated with lower mortality. Notably, centers with HTx
availability usually have a higher care volume, CICU availability,
and a shock team, factors typically linked to better outcomes in this
setting. In addition, transplant centers usually receive high-
complexity patients until their potential suitability for advanced
treatments is completely defined, which would not be fully
detected with the data source used in this work and would lead to
worse outcomes. Regardless, the response to that question
requires a specific approach with appropriately designed studies.

The scarce information available on the clinical profile and
outcomes of patients with CS who require an interhospital transfer
is derived from studies conducted in the United States, a country
with a very different health care system and geographical
distribution from those of Spain. The results of our series provide
original data from a large national database on the clinical profile,
safety, and outcomes of patients transferred between centers for
CS management. As far as we know, this study is the first to analyze
this situation in Spain. Along these lines, a recent Spanish expert
document?® addressed the challenging implementation of the
shock code with multidisciplinary and centralized care in
experienced high-volume centers, with the aim of minimizing
the inequity in the management of these patients. In this regard,
our study data could be very useful for tackling this demanding
organizational challenge.

The present study has several limitations, including those
inherent to the use of an administrative database that lacks
variables of interest, such as hemodynamic profile and transfer
reasons and times. Nonetheless, the use of this type of database has
been sufficiently validated for the prediction of clinical events vs
clinical registries.”* The retrospective and observational nature of
the study means that we cannot rule out a certain degree of
selection bias and residual confounding. Finally, the availability of
data on shock team presence in the centers would have enabled
analysis of the contribution of this major factor.>® Despite these
limitations, our study provides novel and highly useful data on the
clinical profile and outcomes of patients with CS who undergo
interhospital transfer in daily clinical practice in Spain. This
information may be crucial for the appropriate regional organiza-
tion of CS management in Spain.

CONCLUSIONS

A low percentage (4.1%) of patients with STEMI-CS treated in
RCCs undergoes interhospital transfer in Spain. The transferred
patients are younger, have a worse cardiovascular risk profile, and
more frequently undergo invasive procedures during the hospi-
talization. Of the transferred patients, those sent to centers with

CICU availability with a high care volume have a better clinical
course.

WHAT IS KNOWN ABOUT THE TOPIC?

- Patients with CS have considerable morbidity and
mortality and health care resource utilization.

- Clinical practice guidelines recommend the centralized
management of these patients in high-level centers with
24-hour availability of interventional cardiology rooms
and mechanical circulatory support devices.

- Implementation of the shock code represents an
organizational challenge that requires facilitation of
interhospital transfer to referral centers and systems.

WHAT DOES THIS STUDY ADD?

- A low percentage of patients with CS and managed in
RCCs undergo interhospital transfer in Spain.

- The transferred patients are younger, have a worse risk
profile, and more frequently undergo invasive proce-
dures during the hospitalization.

- Of the transferred patients, those sent to high-volume
centers with cardiac intensive care units have lower
mortality.
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