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Temporal trends in hospitalizations and in-hospital )
mortality in heart failure in Spain 2003-2015:
differences between autonomous communities

Tendencias temporales en ingresos y mortalidad hospitalaria por
insuficiencia cardiaca en Espania, 2003-2015: diferencias por
comunidades autonomas

To the Editor,

Heart failure (HF) is a syndrome whose already high preva-
lence and incidence have increased in recent years. Although
there are various HF-related registries in Spain,’? few provide an
overall picture, with most data being derived from specialized
hospitals or units, with the possible associated biases. To study
temporal trends in hospitalization and in-hospital mortality due
to HF in Spain as a whole and according to autonomous
community (AC), we have used the Spanish hospital Minimum
Data Set (MDS)? to analyze all discharges with the principal
diagnosis of HF recorded in Spanish public hospitals between
2003 and 2015.% The study population was based on hospitaliza-
tion episodes recorded in the MDS between January 1, 2003, and
December 31, 2015. The analysis included patients with the
principal diagnosis of HF according to ICD-9-CM (International
Classification of Diseases, Ninth Revision) codes 402.01, 402.11,
402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, and
428 and considered hospital attendance (annual rate of hospital
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admissions for HF per 100 000 population) and in-hospital
mortality. The rate of hospital attendance was adjusted by age and
sex. The risk-standardized mortality ratio (RSMR) was calculated
as described recently.*” Quantitative variables were compared
using the t test and analysis of variance (ANOVA); discrete
variables were compared with the chi-square test. P values < .05
were considered significant.

Between 2003 and 2015, 4 946 702 admissions due to
cardiovascular diseases were recorded; 1 363 022 were for HF
(27.5%). The changes over time in the total number of admissions
for HF are illustrated in figure 1A and showed a progressive
increase from 2003 to 2015 (P < .001). The rate of age- and sex-
weighted hospital attendance increased from 229.7 to 269.6/
100 000 population (P < .001) (table 1A). This rate significantly
differed among ACs (P < .001) (table 1A). The communities with
the lowest rates of hospital attendance were the Canary Islands,
Chartered Community of Navarre, and Catalonia (table 1A); the
highest rates were seen in Principality of Asturias, Community of
Madrid, and Aragon. The difference between the communities with
the highest and lowest rates of hospital attendance was 259.3/
100 000 population (396.3 in Asturias vs 137.0 in the Canary
Islands). All of the ACs, except Catalonia, showed a significant
increase in the rate of hospital attendance for HF from 2003 to 2015
(table 1A and figure 1B).

In-hospital mortality was significantly different among the ACs
throughout the 2003 to 2015 study period (table 1B and figure 1C)
(P < .001), with highly marked differences in the RSMR, from 7.97%
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Figure 1. Temporal trends in heart failure in Spain from 2003 to 2015. A: changes in the number of admissions per year with the principal diagnosis of heart failure.
B: rates of hospital attendance weighted by age and sex for every 100 000 population in the different autonomous communities. C: graphical representation of the
in-hospital mortality rates adjusted by risk in the different autonomous communities. D: changes in the ratios of in-hospital mortality adjusted by risk in the

different autonomous communities.
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Table 1
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Rates of age- and sex-weighted hospital attendance for HF for every 100 000 population between 2003 and 2015 in the different autonomous communities (A) and
changes in the risk-standardized mortality ratios in the different autonomous communities in Spain between 2003 and 2015 (B)

A 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2003-2015
Andalusia® 197.6 196.7 208.7 2009 2228 2122 207.0 206.5 2059 2032 2103 2126 217.0 208.0
Aragon? 2142 260.6 286.2 3041 3146 3034 2943 321.8 3249 3145 3527 346.0 376.7 309.4
Principality of Asturias® 3784 361.2 3820 3819 4133 437.6 436.8 3955 3642 389.1 405.0 399.9 406.6 396.3
Balearic Islands?® 1741 1759 199.8 185.8 1934 2103 1985 2082 2133 2269 2194 2198 1976 202.7
Canary Islands® 1239 131.7 1385 1503 1419 131.7 1462 1355 141.1 1401 130.1 1309 1385 137.0
Cantabria® 3059 3155 3228 311.7 321.0 2848 3055 271.5 2850 2963 2743 289.2 306.6 299.0
Castile and Le6n? 249.1 313.6 332.0 353.7 389.5 3925 3820 376.7 3456 3564 351.8 362.0 358.0 351.3
Castile-La Mancha?® 2348 2447 2472 2411 2604 2789 2739 2808 2829 2786 2740 2847 3168 270.0
Catalonia® 250.3 2563 2558 2452 2645 2664 254.7 261.8 266.7 2705 2420 232.6 2358 2619
Valencian Community® 207.3 2187 213.6 2106 2220 230.1 2332 2444 2421 2575 258.7 2364 2689 234.7
Extremadura® 286.0 322.6 3329 3208 3103 2874 3162 3350 3052 3176 2992 3041 354.1 31438
Galicia® 2776 3013 301.1 2851 288.1 290.2 2913 3140 3221 3219 3088 331.0 329.1 3048
Community of Madrid* 2421 2534 2773 2694 2814 2626 264.7 2747 2664 2728 266.5 273.0 275.7 267.9
Region of Murcia® 169.8 1726 1842 194.1 2212 2275 2156 2216 221.6 2312 2513 2374 2353 2149
Chartered Community of Navarre® 191.0 197.7 2243 2303 259.6 2560 2140 2213 2309 237.5 2292 2278 2232 226.7
Basque Country? 2438 2669 2513 2469 3129 3086 3047 3101 3139 3158 3050 300.1 317.1 292.2
La Rioja® 348.1 356.6 403.5 336.6 4109 381.8 342.0 383.0 387.0 3988 378.8 420.8 3959 380.0
Spain?® 229.7 2428 2514 2470 2656 2700 2593 2644 262.1 266.7 2613 2593 269.6 258.0
B RSMR per y

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2003-2015
Andalusia 14.56 13.87 15.18 1398 14,55 14.27 14.16 14.19 14.67 1434 14.14 1384 15.03 14.37
Aragon 9.70 9.36 1041 9.33 9.22 9.30 9.49 9.09 10.27 10.55 9.93 9.72 1026  9.77
Principality of Asturias 9.78 9.80 10.11 9.52 9.62 9.00 9.12 9.32 9.41 9.54 9.39 9.45 9.90 9.52
Balearic Islands 10.03 9.40 9.87 9.43 9.21 9.42 9.45 9.78 9.10 9.08 9.07 8.75 9.47 9.35
Canary Islands 12.22 1192 11.89 1038 1094 1141 1152 11.18 11.60 12.14 11.19 11.19 13.04 11.60
Cantabria 10.70 1042 11.11 10.06 1040 1091 1041 10.86 10.62 1093 10.19 10.19 1092 10.59
Castile and Le6n 11.66 11.02 12.03 10.02 1036 1030 10.03 10.04 10.09 10.53 1025 9.86 10.55 1044
Castile-La Mancha 10.59 1038 10.81 10.21 10.72 1024 9.80 9.95 10.10 10.52 10.18 1039 11.01 10.38
Catalonia 9.76 9.16 9.63 8.78 9.14 9.23 9.43 9.70 9.83 10.16  9.66 9.41 10.12 9.56
Valencian Community 11.05 1043 1096 1031 1064 10.79 1081 1037 1051 10.68 10.58 10.65 11.50 10.72
Extremadura 11.89 1147 1186 11.05 1134 1129 11.04 1129 1132 11.78 1068 10.89 1141 11.32
Galicia 10.15 9.87 10.06 9.36 9.66 9.90 9.80 9.99 1023 1057 10.03 10.17 10.84 10.08
Community of Madrid 9.20 8.67 8.74 7.60 8.13 7.68 7.60 7.64 7.87 8.14 7.56 7.49 8.03 7.97
Region of Murcia 10.48 9.51 10.22 8.96 9.29 9.32 9.46 9.28 9.56 10.16 9.62 9.50 9.88 9.62
Chartered Community of Navarre 8.76 8.54 9.38 9.37 9.02 8.78 9.36 9.31 9.55 9.68 9.19 9.97 8.89 9.24
Basque Country 9.23 8.64 9.00 8.35 8.95 8.97 8.95 9.01 9.02 9.04 8.69 8.34 9.06 8.87
La Rioja 7.85 7.57 8.38 7.69 7.70 8.29 8.07 8.68 8.41 8.36 8.25 743 8.40 8.10
Spain 10.84 1053 11.06 10.19 10.52 10.51 1038 10.37 1048 10.64 10.22 10.14 10.80 10.54

RSMR, risk-standardized mortality ratio.
2 P <.001.
b p=.107 (not significant).

RSMR tendencies without significant differences for any community or Spain as a whole between 2003 and 2015.

in the Community of Madrid to 14.35% in Andalusia (national
average, 10.54%). The in-hospital mortality was unchanged
between 2003 and 2015 (P =.664) (table 1B). As seen with the
national average, there were no significant changes in mortality in
any of the communities between 2003 and 2015 (table 1B and
figure 1D). Every year, mortality was higher in Andalusia, the
Canary Islands, Extremadura, and Castile and Le6n and lower in
Community of Madrid, Chartered Community of Navarre, La Rioja,
and the Basque Country, with intermediate annual rates in the
other regions.

There were also no differences in the RSMR according to sex,
with similar mortality in men and women in both Spain as a whole
(men, 10.39%; women, 10.32%; P=.517) and in the different ACs,

without changes from 2003 to 2015. In men, the RSMR decreased
from 10.90% in 2003 to 10.78% in 2015 (P=.816); in the same
period, it increased from 10.78% to 10.82% in women (P=.517).
Although the rate of hospital attendance was generally lower in
women during the study period, the tendency for an increase in
this rate was similar in the 2 sexes (P =.563).

In conclusion, this study has revealed a significant increase
in the number of admissions and in the rate of hospital
attendance for HF between 2003 and 2015 in Spain and in
almost all ACs. In addition, in-hospital mortality adjusted by
risk (RSMR) was largely unchanged in the study period and
remains at about 10% in Spain. These data confirm the tendency
shown by older studies®® and indicate an ever-increasing
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impact of HF. The rate of hospital attendance varied signifi-
cantly among the different ACs, similar to in-hospital mortality.
With the limitations inherent to the data source, the hospital
MDS, which is dependent on the quality of the disease coding
but is used throughout Spain, we believe that our data shed
light on a highly impactful problem, that of the continuous
increase in HF burden in Spain and of the major differences
among ACs. It is essential to identify explanations for these
differences though research that relates these data to variables
such as socioeconomic factors, geographical dispersion, health
care parameters (management systems, health care invest-
ment), the existence of HF programs, discharge services, and
type of hospital.
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Heart transplant during the COVID-19 pandemic:
follow-up organization and characteristics of infected
patients

Chck for
Updates

Trasplante cardiaco durante la pandemia de la COVID-19:
organizacion asistencial y caracteristicas de los
pacientes infectados

To the Editor,

A new acute severe respiratory distress syndrome was first
described in December 2019 in China and a novel coronavirus was
soon identified afterward as being responsible for what is now
known as coronavirus disease 2019 (COVID-19)."? In a short
period of time, this pandemic has tested the capabilities of health
care systems worldwide and led to the implementation of various
confinement measures intended to stop the spread of the virus. In
this setting, it has become essential to organize health care to
provide medical attention to this new disease while maintaining
appropriate clinical follow-up for other patients.

We present our experience with heart transplant (HT) recipient
care during the pandemic in Madrid (Spain). Our program has
performed 614 HT procedures in the last 30 years, with patients
from a wide geographical area (including the Canary Islands)
regularly followed up both at our hospital (as a referral center) and
at their local institutions. All information was collected from our
medical records (figure 1).

During a 2-month period (February 28 to April 28, 2020), all HT
recipients were screened for COVID-19 symptoms. All recipients
received information about the confinement and protective
measures (face mask and hand hygiene) and about the procedure
to be followed in the case of suspected COVID-19. We scheduled
telephone follow-up for high-risk patients (ie, late allograft
dysfunction) and deferred the visits of stable patients. We main-
tained visits for the most recent HT recipients (within 3 months
after transplantation) in a protective circuit for outpatient care in
our hospital. A coronavirus-free area called an intermediate area
(IA) was established in our center to evaluate high-risk patients
(solid organ transplant recipients, ventricular assist device patients,
and oncologic patients) who needed evaluation due to suspected
COVID-19. This IA comprised individual rooms that permitted
patient evaluation, including chest X-ray and the collection of upper
respiratory tract samples for coronavirus RNA detection by
polymerase chain reaction (PCR) and blood samples. This IA was
available 24 hours a day, 7 days a week and eliminated the need for
these patients to visit the emergency department. All IA staff
received intensive training in procedures concerning patient
isolation, individual protective equipment management, and
routine sterilization. The clinical stage at evaluation according to
a recently proposed classification® is shown in figure 1. Stage I
(mild) is the initial symptomatic phase, stage Il (moderate) has
pulmonary involvement without (Ila) and with (IIb) hypoxia due
to local lung inflammation, and stage IIl (severe) is a systemic
hyperinflammation syndrome.
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