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Aim: This work aims to compare the characteristics of advanced heart failure (HF) in patients with and without
type 2 diabetes mellitus (DM) and to determine the relevance of variables used to define advanced HF.
Patients and methods: This cross-sectional, multicenter study included patients hospitalized for HF. They were
classified into four groups according to presence/absence of advanced HF, determined based on general and
cardiac criteria, and presence/absence of DM. To analyze the importance of variables, we grew a random forest
algorithm (RF) based on mortality at six months.
Results: A total of 3153 patients were included. The prevalence of advanced HF among patients with DM was 24%
compared to 23% among those without DM (p=0.53). Patients with advanced HF and DM had more comorbidity
related to cardiovascular and renal diseases; their prognosis was the poorest (log-rank <0.0001) though the
adjusted hazard ratio by group in the Cox regression analysis was not significant. The variables that were
significantly related to mortality were the number of comorbidities (p=0.005) and systolic blood pressure
(p=0.024). The RF showed that general criteria were more important for defining advanced HF than cardiac
criteria.
Conclusions: Patients with advanced HF and DM were characterized by DM in progression with macro and
microvascular complications. The outcomes among advanced HF patients were poor; patients with advanced HF
and DM had the poorest outcomes. General criteria were the most important to establish accurately a definition
of advanced HF, being decisive the evidence of disease progression in patients with DM

1. Introduction
Heart failure (HF), the representative end-stage of most heart

diseases, has a heterogeneous course that makes it difficult to know with
certainty whether a patient is in the advanced stage of the disease [1]. In
advanced HF, therapies such as cardiac resynchronization (CRT) or an
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implantable cardioverter defibrillator (ICD) may not be suitable or
accepted due to disability, comorbidity, or the patient’s preferences [2].
Despite improvements in treatment, advanced HF continues to have
substantial morbidity and mortality.
Physicians who care for patients with advanced HF should be able to
recognize the disease’s end stage, yet the different validated scores used
to calculate mortality risk in patients with HF include some variables
that are difficult to assess in the majority of patients with advanced HF
(e.g., the 6-minute walk test [3,4]). Furthermore, it is likely that the vast
majority of patients included in the development of risk stratification
instruments did not have advanced disease and thus these stratification
tools may not be as useful for these patients [5].
The prevalence of diabetes mellitus (DM) in patients with HF is
rapidly increasing [6]. Patients with HF and DM have specific metabolic,
neurohormonal, and structural heart abnormalities that could poten
tially contribute to worse HF outcomes than patients without comorbid
DM [7]. In light of this, it may be even more difficult—yet more crit
ical—to determine both the prevalence of advanced HF in this popula
tion and which variables allow for recognizing advanced disease in
order to initiate appropriate treatment and referrals to palliative care
(PC) units.
The EPICTER study was a cross-sectional, multicenter project in
Spain whose aim was to calculate the prevalence of advanced HF in
hospitalized patients [8]. It incorporated new clinical variables beyond
cardiac parameters: a combination of cardiac (National Hospice Orga
nization criteria [9]) and general criteria (PALIAR project [10]) were
used to define advanced HF.
The aim of this study is to analyze the characteristics of advanced HF
in patients with and without DM and to determine the relevance of
cardiac and general criteria in order better define advanced disease, as
measured by mortality at six months. We hypothesize that patients with
DM have a different profile of advanced HF than patients without DM
and that the variables which should be taken into account when defining
advanced HF differ depending on the presence or absence of DM.

starting enrolment. All patients signed an informed consent form prior to
inclusion. More information about the sample size and variables
included in the project is available in a previously published work [8].
2.1. Advanced HF criteria
The criteria for determining if a patient had advanced HF or not were
based on a combination of cardiac and general criteria. The National
Hospice Organization criteria [9] (cardiac criteria) were used to select
patients with an expected life expectancy of less than six months who
could benefit from specialized PC; it is based on some specific criteria for
patients with HF. They include: 1) New York Heart Association (NYHA)
class III-IV; 2) left ventricular ejection fraction (LVEF) less than 20%; 3)
intractable angina with HF; 4) symptoms despite optimal treatment; 5)
contraindication for transplant, implantation of devices, coronary
revascularization or valvular replacement; and 6) presence of refractory
supraventricular and ventricular arrhythmias.
General criteria used for the PALIAR project (general criteria) were
used for determining to what extent heart disease impacts the patient’s
life [10]. Although this instrument was not specifically designed for
patients with HF, has been internally and externally validated for
advanced non-oncologic chronic diseases [11,12]. Its items include: 1)
estimated survival of less than 6 months, as assessed by the attending
physician at the time of admission; 2) acceptance of a palliative
approach by the family or the patient; 3) at least one of the following
criteria: a) evidence of disease progression, b) three or more emergency
department visits within the past six months, c) unintentional weight
loss (more than 10%), d) functional impairment (as assessed by the
Barthel Index with dependence in at least three activities of daily living
or the Pfeiffer Short Portable Mental Status Questionnaire with more
than three errors), and e) consensus among several physicians that the
patient had advanced HF.
Patients were considered to have advanced HF if they met at least
one cardiac criterion and three general criteria. Patients were consid
ered to have DM if it was recorded in their medical history or if they
received treatment with oral hypoglycemic agents, insulin, or a combi
nation of both. Four groups were created based on the presence/absence
of DM and presence/absence of advanced HF (Fig. 1). Group one
included patients without advanced HF and without DM. Group two

2. Subjects, materials, and methods
The EPICTER study (“Epidemiological survey of advanced heart
failure”) was a cross-sectional, multicenter project that included
consecutive patients admitted for HF in 74 Spanish hospitals. It included
public and private hospitals regardless of size. Patients were enrolled in
two intervals (summer and winter). To avoid bias, all hospitals started
collecting data on the same day (June 1 and November 30, 2016) and all
patients admitted to the cardiology or internal medicine ward, intensive
care unit, or other departments were included. The inclusion criteria
were: 1) patients older than 18 years; 2) admission to the hospital before
8:00 a.m. on the day of data collection; and 3) HF as the main cause of
hospitalization: acute HF, acute pulmonary edema, Killip class III-IV
acute coronary syndrome, or cardiogenic shock. The exclusion criteria
were: 1) patients attended to the emergency department but not yet
admitted and 2) patients who did not provide informed consent. Re
searchers at each hospital examined patients who met the inclusion
criteria every day. Recruitment continued until the mandatory number
of patients to be included at each hospital, which was pre-determined
according to the number of beds at the hospital, were selected.
All inpatients were given treatment and medical care according to
clinical guidelines and their physicians’ clinical judgment. Patients were
classified depending on whether they met criteria for advanced HF as
well as according to the presence of DM on their medical history, with no
distinction between either, type 1 or type 2. Patients’ vital status at six
months was verified by researchers at each center. In order to verify this
endpoint, local medical record databases were consulted, then the pa
tient was contacted, and then, if necessary, relatives were contacted. The
study was conducted pursuant to the Declaration of Helsinki. Ethical
approval (Virgen Macarena University Hospital Ethics Committee, in
ternal code 0942-N-15; November 24, 2015) was obtained before

Fig. 1. Patient inclusion flowchart.
60

J.C.A. Lorido et al.

European Journal of Internal Medicine 104 (2022) 59–65

included patients without advanced HF and with DM. Group three
included patients with advanced HF and without DM. Group four
included patients with advanced HF and with DM.

variables with unequal variance. A Kaplan-Meier curve was created to
analyze all-cause mortality among the four groups and additionally to
secondary analyze cardiovascular mortality and readmissions (log-rank
test). Two Cox regression models were built to analyze predictive vari
ables according to all-cause mortality and cardiovascular mortality. The
variables included apart from the groups were, age, the number of
comorbidities, the left ventricular ejection fraction, hemoglobin, creat
inine, systolic and diastolic blood pressure, and the NT-ProBNP
measured at admission.
To analyze the importance of the different variables used to cate
gorize patients according to advanced HF criteria (cardiac and general),
we grew a random forest algorithm. Random forests (RF) are a classi
fication and regression method based on the aggregation of a large
number of decision trees [13]. Along with the variables selected, we

2.2. Statistical analysis
Qualitative variables were expressed as absolute values (percentage)
and the chi-square test was used to compare these variables among
groups. Quantitative variables were expressed as median (interquartile
range, IQR). ANOVA was used to compare these variables among groups
in the case of normal distribution and Welch’s t-test was used in the
event of unequal variance. The Kruskal-Wallis test was used for nonparametric variables with similar variance (as assessed by Levene’s
test) whereas ANOVA and Welch’s t-test were used for non-parametric
Table 1
Baseline characteristics according to the groups.
Heart failure
Variable

TOTAL SAMPLE
(N=3153)
81 (13)
1596 (50.6)
124 (30)
68 (18)
1005 (31.8)
1328 (42.1)
2269 (71.9)
1788 (56.7)

Age
Sex (female)
SBP (mmHg)
DBP (mmHg)
Previous MI
Valvular heart disease
Previous HF
Atrial fibrillation/Flutter
Comorbidities
Hypertension
2677 (84.9)
COPD
812 (25.8)
Cerebrovascular disease
671 (21.3)
Peripheral arterial disease
493 (15.6)
CKD
1480 (46.9)
Cancer
480 (15.2)
Cognitive impairment
573 (18.2)
Chronic liver disease
176 (5.6)
Charlson Com. Index
3 (3)
Laboratory data
Hemoglobin (g/dl)
11.4 (2.8)
Glucose (mg/dl)
122 (66.5)
Creatinine (mg/dl)
1.3 (0.8)
Sodium (mEq/L)
139 (6.7)
NT-proBNP (pg/ml)
4381 (8096)
Troponin T (ng/ml)
37.4 (73.5)
LVEF (%)
55 (24)
Symptoms
Dyspnea
1604 (50.8)
Anxiety
660 (20.9)
Insomnia
713 (22.6)
Chest pain
387 (12.3)
Nausea
233 (7.4)
Erratic pains
554 (17.6)
Delusions
305 (9.7)
Outcomes
Mortality at six months
753 (23.9)
Palliative care referral
148 (4.7)
Emergency room consultation
998 (75.4)
All-cause readmissions (median,
1 (1)
IQR)
Therapy as palliative care for heart failure
Furosemide infusions
514 (16.3)
Nitroglycerine
317 (10)
Vasoactive amines
165 (5.2)
Vaptans
11 (0.34)
Opioids
541 (17.2)
Benzodiazepines
691 (21.9)
Phenothiazines
246 (7.8)
Ultrafiltration
23 (0.7)
Non-invasive ventilation
172 (5.4)

Advanced heart failure

GROUP 1 (No DM)
N=1324
81 (15)
651 (49.2)
123 (30)
70 (19)
341 (25.7)
578 (43.6)
859 (64.9)
747 (56.4)

GROUP 2 (DM)
N=1090
79 (13)
527 (48.3)
129 (30)
69.5 (19)
399 (36.6)
405 (37.1)
779 (71.5)
577 (52.9)

GROUP 3 (No DM)
N=395
86 (9)
237 (60)
120 (30)
65 (17)
108 (27.3)
188 (47.6)
324 (82.2)
242 (61.3)

GROUP 4 (DM)
N=344
83 (9.2)
181 (52.6)
122 (35)
66.5 (17)
157 (45.6)
157 (45.6)
307 (89.2)
222 (64.5)

P*

1031 (77.9)
304 (22.9)
248 (18.7)
149 (11.2)
479 (36.2)
198 (14.9)
184 (13.9)
65 (4.9)
3 (3)

1003 (92)
295 (27.1)
212 (19.4)
208 (19.1)
563 (51.6)
140 (12.8)
155 (14.2)
69 (6.3)
4 (2)

328 (83)
111 (28.1)
102 (25.8)
60 (15.2)
199 (50.4)
82 (20.7)
129 (32.6)
24 (6.1)
3 (3)

315 (91.6)
102 (29.6)
109 (31.7)
76 (22.1)
239 (69.5)
60 (17.4)
106 (30.8)
18 (5.2)
5 (2)

<0.000
0.01
<0.0001
<0.0001
<0.0001
0.001
<0.0001
0.46
<0.0001

11.8 (3)
107 (39)
1.2 (0.7)
139 (6)
3526 (7007)
30.8 (65.7)
55 (23)

11.3 (2.6)
150 (90.7)
1.3 (0.8)
139 (5)
3910 (7069)
38.8 (48.2)
55 (25)

11.1 (2.3)
110 (38)
1.3 (0.8)
139 (7)
5691 (9857)
34 (114.9)
50 (28)

10.9 (2.5)
150 (87)
1.5 (1)
138 (7)
6689 (15143)
61.3 (165.3)
47 (26)

<0.0001
<0.0001
<0.0001
0.09
<0.0001
0.2
<0.0001

523 (39.5)
181 (13.7)
214 (16.2)
127 (9.6)
60 (4.5)
160 (12.1)
59 (4.4)

412 (37.8)
131 (12)
141 (12.9)
96 (8.8)
43 (3.9)
116 (10.6)
43 (3.9)

358 (90.6)
184 (46.6)
186 (47.1)
85 (21.5)
60 (15.2)
137 (34.7)
120 (30.4)

311 (90.4)
164 (47.7)
172 (50)
79 (23)
70 (20.3)
141 (41)
83 (24.1)

<0.0001
<0.0001
<0.0001
0.029
<0.0001
<0.0001
<0.0001

239 (18)
16 (1.2)
390 (29.4)
0 (1)

185 (17)
20 (1.8)
358 (32.8)
1 (2)

183 (46.3)
65 (16.4)
117 (29.6)
0 (1)

146 (42.4)
47 (13.7)
133 (38.7)
1 (2)

<0.0001
<0.0001
0.006
0.001

162 (12.2)
85 (6.4)
45 (3.4)
2 (0.1)
105 (7.9)
202 (15.3)
54 (4.1)
7 (0.5)
66 (5)

133 (12.2)
90 (8.3)
39 (3.6)
3 (0.3)
89 (8.2)
163 (15)
31 (2.8)
5 (0.5)
42 (3.8)

115 (29.1)
65 (16.4)
33 (8.3)
6 (1.5)
191 (48.3)
167 (42.3)
92 (23.3)
6 (1.5)
30 (7.6)

104 (30.2)
77 (22.8)
48 (13.9)
0
156 (45.3)
159 (46.2)
69 (20.1)
5 (1.4)
34 (9.9)

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

*

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

P: P-value of ANOVA or Kruskal-Wallis tests for quantitative variables among the groups depending on the normality, and Chi-square test for qualitative ones.
COPD: Chronic obstructive pulmonary disease; CKD: Chronic kidney disease; DBP: diastolic blood pressure; DM: Diabetes mellitus; HF: Heart failure; IQR:
interquartile range; LVEF: Left ventricular ejection fraction; MI: Myocardial infarction; NT-ProBNP: N-terminal pro-brain natriuretic peptide; SBP: Systolic blood
pressure.
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vasoactive amines the most.

performed two algorithms according to the presence/absence of DM. In
the first algorithm (patients without DM), we included all subjects
belonging to groups one and three. In the second algorithm (patients
with DM), we included all subjects belonging to groups two and four.
Split selection was carried out based on the decrease in Gini impurity
(DGI), the procedure followed in the most commonly used type of RF.
For both algorithms, each sample was randomly divided into a training
set, which included 70% of patients, and a test set, which included the
remaining 30%.
This version of RF is used in the ‘randomForest’ package of R [14].
For this RF, two types of variable importance measures (VIMs) were
considered: the mean DGI (decrease Gini) and the unscaled
permutation-based importance measure. Both are implemented in the
‘importance’ function of the ‘randomForest’ package. Further details on
VIMs can be consulted in a previously published work [15].
All analyses were conducted using R version 3.3.2 (R Core Team
2020. R: A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria. https://www.
R-project.org/).

3.1. Outcomes
In regard to prognosis, patients with advanced HF and DM had the
worst outcomes in terms of mortality at six months (log-rank<0.0001,
Fig. 2), but the HR as measured by an adjusted Cox regression analysis
was not significant compared to the remaining groups (Fig. 2). However,
with regards to cardiovascular mortality (supplementary figure 1),
groups three and four had the poorest prognosis (group 3, HR 2.15, 95%
CI 1.2-3.9, p=0.014; group 4, HR 2.8, 95%CI 1.5-5.1, p<0.00). In pa
tients in group four (advanced HF and DM), the variables that were
significantly related to mortality were comorbidities (p=0.005) and
systolic blood pressure (p=0.024). With respect to cardiovascular mor
tality (supplementary figure 1), other significant variables in the model
were the age (p=0.005), the number of comorbidities (p=0.038), the
LVEF (p=0.0038) and DBP (p=0.002). Additionally, these patients had
the highest rate of emergency room visits compared to the remaining
groups (p=0.006) as well as compared to patients with advanced HF
without DM (p=0.01). Finally, Table 1 display the number of read
missions by group. The groups of patients with DM had significanttly
more readmissions than patients without DM (p=0.001).

3. Results
A total of 3,153 patients were included. The median age (IQR) of the
sample was of 81 (13) years and there were slightly more women
(50.6%) than men. Seven hundred and thirty-nine patients (23.4%) met
the criteria of advanced HF. A total of 1,434 (45.5%) patients had a prior
DM diagnosis. Of them, 344 (24%) met the criteria of advanced HF
compared to 23% of those without DM (p=0.53).
Table 1 shows the main characteristics of patients according to
group. Patients with advanced HF and DM had the highest prevalence of
previous HF and atrial fibrillation/flutter (p<0.001). Comorbidities
were more frequent in this group, notably those related to renal and
cardiovascular disease, such as stroke and peripheral arterial disease
(p<0.00). In regard to clinical manifestations, patients with advanced
HF were the most symptomatic overall. Among patients with DM, both
nausea and erratic pains were more frequent, but the differences were
not significant (p=0.08 and p=0.09, respectively). On the contrary,
delusions were more frequent in patients without DM, though this
finding was also not significant (p=0.07). Finally, the therapeutical
approach as palliative care was more used in the groups of advanced HF,
being the patients with DM who were administered nitroglycerine and

3.2. Random forest algorithm
The prediction error rate (out-of-bag error) used for assessing the
prediction performance of the random forest was 25% (that is, the ob
servations that were not used to construct a tree). The model performed
well on the training and test sets, yielding an accuracy of 0.76.
Fig. 3 shows the importance of the variables selected. Overall, vari
ables of the general criteria (PALIAR project) better defined advanced
heart failure as measured in terms of mortality than those of the cardiac
criteria (National Hospice Organization criteria).
There were few differences between patients with and without DM.
Evidence of disease progression may be a decisive variable in patients
with DM whereas emergency department visits may be important in
patients without DM. Variables such as intractable angina with HF were
not used in the decision trees.

Fig. 2. Kaplan-Meier curves according to patient group (left) and box-plot of the adjusted Cox regression analysis. DBP: diastolic blood pressure; LVEF: left ven
tricular ejection fraction; SBP: systolic blood pressure.
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Fig. 3. Importance of variables in patients with and without diabetes mellitus according to random forest algorithm. Left: Importance of variables according to mean
decrease in accuracy and mean decrease in Gini. Further explanation is available in the article and in reference 12. Right: multi-way importance plot. The size of the
points reflects the number of nodes split on the variable. The top ten variables are highlighted in blue. The x-axis shows the mean minimal depth calculated using top
trees (minimal depth for a variable in a tree equals the depth of the node which splits on that variable and is closest to the root of the tree. If it is low, then many
observations are divided into groups based on that variable). The y-axis shows the times in a root. As is typically the case, there is a negative relationship between the
x- and y-axes.

4. Discussion

type 2 DM. Data from the UK and the USA show that around 20% and
40%, respectively, of patients with DM develop CKD [20,21]. Patients
with advanced HF and DM had the highest rate of CKD. In an advanced
diabetic state, progressive fibrosis and proteinuria worsen as a result of
many factors related to endothelial dysfunction [22], which are also
implicated in the progression of heart disease. Therefore, this associa
tion could be useful for determining advanced disease in these patients.
In regard to clinical manifestations, differences among advanced HF
patients with and without DM were not significant. However, there was
greater presence of nausea and erratic pain in patients with advanced HF
and DM that could be related to the higher prevalence of autonomic
neuropathy among these patients [23].
In our study, patients with advanced HF had a poor prognosis and
patients who also had DM had the poorest prognosis. As previous studies
have shown, outcomes for patients with HF and DM are poor, especially
in patients with ischemic HF [24], which is the predominant etiology in
this sample, similar to what has been described in previous research
[25].
In regard to advanced HF criteria, it is well-known that HF has a
heterogeneous course, an aspect of the disease that makes it more
difficult to specify whether a patient has advanced disease. It is common
for patients with HF and their attending physician to remain hopeful
regarding life expectancy in the final stages of this disease. This is re
flected in the low rate of palliative care referrals among advanced HF
patients (with and without DM) observed in our study.
There are very few specific tools that help identify the terminal stage
in patients with HF. Most are general indexes such as the CARING
criteria (Cancer, Admissions > or = 2, Residence in a nursing home,
Intensive care unit admission with multiorgan failure, > or = 2 Non
cancer hospice Guidelines), which has a high sensitivity and specificity
for death at one year [26] but was not specifically designed for patients

Our analysis revealed that the prevalence of advanced HF was very
similar among patients with and without DM. However, differences in
characteristics mean that these patients have different profiles, which is
in line with our hypothesis.
Patients with advanced HF and DM had more comorbidity and a
higher rate of previous HF and atrial fibrillation/flutter. On the other
hand, patients with advanced HF without DM had a higher rate of
valvular heart disease. Conditions commonly found in patients with DM
include hypertension, obesity, hyperlipidemia, and chronic kidney dis
ease [16], yet interestingly, in this analysis, patients with DM and
advanced HF had a significant predominance of vascular comorbidities
(coronary artery disease, peripheral arterial disease, and stroke). These
conditions were likely related to a more advanced stage of HF as well as
DM, which led to a higher rate of vascular complications, in contrast to
patients who had DM but who did not meet the criteria for advanced HF.
This finding has not been reported previously and could have an influ
ence on the importance of variables such as evidence of disease pro
gression observed in the random forest algorithm. It is known that DM,
independent from its metabolic effects such as insulin-resistance, im
pacts on prognosis of ambulatory HF [17] but also precipitates the
development of atherosclerosis, including in coronary vessels. In
advanced DM, the progression of vascular disease affects ventricular
function, which can worsen and result in the progression of HF [18].
Additionally, advanced HF is related to marked insulin resistance [19],
which will affect the progression of DM.
Another difference found was a higher rate of chronic kidney disease
(CKD) in patients with DM. It was more prevalent in patients with DM
and without advanced HF (51.6%) than in patients without DM and with
advanced HF (50.4%). CKD is a major microvascular complication in
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with HF. The most commonly used criteria for terminality in patients
with HF are those of the National Hospice Organization [9] and of the
European Society of Cardiology [27], though the latter may be exces
sively focused on heart dysfunction. In addition, there are other models
for predicting mortality specific to patients with HF [28,29] that are also
focused on heart disease, but they have important limitations in elderly
patients, especially when predicting short-term mortality. It is precisely
for these reasons that we chose to use criteria from two different in
struments: the National Hospice Organization and the PALIAR Project
scales [10].
In patients with advanced HF, it is likely that age along with the
burden of comorbidities and unspecified symptoms lead to certain
general criteria being more important instead of criteria more specific to
HF. This once again points to the need to design a more accurate scale
for these patients. A recently published work described how the care of
terminally ill patients with HF was characterized by aggressive use of
medical care and invasive techniques [30]; a better characterization of
these patients would help avoid overtreatment and improve quality of
care.
One strength of this study is that the cohort is prospective and un
selected, which lends trustworthiness and representativeness to the
study, given that it analyzes real-world data. However, our work has
several limitations. First, there are no studies that have used both gen
eral and cardiac criteria to define advanced HF. Second, in the six-month
follow-up period, it was not specified whether a patient died in the
hospital or after being discharged. Third, some variables that could play
a role in defining advanced HF or determining prognosis were missing.
For example, the baseline treatment, the presence of right HF or in the
case of patients with DM, levels of glycated hemoglobin or albuminuria,
time since diagnosis, or treatment with antidiabetic agents were not
recorded. Fourth, although specialized palliative care was available in
most hospitals, the low referral rate may be explained by the absence of
specialists in some of the centers. Lastly, the random forest model was
trained and tested on our data set. Validation with external data is
necessary in order to confirm our findings.

APPENDIX A
T. Choucino-Fernández; A.B. Porto-Pérez; P. Piñeiro-Parga; C.
Pedrosa-Fraga; R. Suárez-Gil; J.J. González-Soler; P. López-Mato; A.
Latorre-Díez; A. Gómez-Gigirey; L. Ferreira-González; M. SánchezCembellin; M. Gallego-Villalobos; J.P. Rugeles-Niño; E.E. RodríguezAvila; A. González-Franco; C. Guerra-Acebal; A. Sebastián-Leza; J.
Monte-Armenteros; G. Frutos-Muñoyerro; C. Clemente-Sarasa; J. DíezManglano; C. Josa-Laorden; I. Torres-Courchoud; N. Gómez-Aguirre; R.
Jordana-Camajuncosa; L.E. Cajamarca-Calva; I. Torrente-Jiménez; A.
Serrado-Iglesias; L. M. Ceresuela; R. Salas-Campos; J. Delás-Amat; A.
Brasé-Arnau; I. Petit-Salas; V. Romaní-Costa; A. Expósito-López; C.E.
Sabbagh-Fajardo; J. Recio-Iglesias; C. Alemán-Llansó; J.M. SuriñachCaralt; J.C. Trullás-Vila; A. Armengou-Arxe; S. García-Torras; J.L.
Morales-Rull; C. Solé-Felip; A. Lacal-Martínez; M. Otero-Soler; A. MuelaMolinero; M. Carrera-Izquierdo; P. Arribas-Arribas; L. Inglada-Galiana;
Á. Ruiz de Temiño; Á. Silva-Vázquez; L. Fuentes-Pardo; M. García-Gar
cía; E. Piniella-Ruiz; B. Pérez-Alves; S. Gonzalo-Pascua; J. MarreroFrancés; M. Méndez-Bailón; F.J. Martín-Sánchez; M. Varas-Mayoral; M.
Asenjo-Martínez; M. Yebra-Yebra; B. Sánchez-Sauce; B. Herreros-Ruiz;
A. Quesada-Simón; I. Vives-Beltrán; J. Álvarez-Troncoso; L.A.Martí
nez-Marín; P. GilMartínez; E. Díaz deMayorga;M.A.Moreno-Palanco; L.
Soler-Rangel; J. Abellán-Martínez; A.M. Colás-Herrera; G.T. López-Cas
tellanos; R. Ruíz-Ortega; E. Ruiz-Barraza; M.L. Martín-Jiménez; E.
Montero-Hernández; J.C. Arévalo-Lorido; J. Carretero-Gómez; P.
Calderón-Jiménez; A. Herrero-Domingo; S. Martín-Barba; J.C. BlázquezEncinar; C. Jiménez-Guardiola; J.M. Cepeda-Rodrigo; D. Quiles-García;
S. Carrascosa-García; P. Llacer-Iborra; M.C. Moreno-García; L.F. DíezGarcía; P. Sánchez-López; M.J. Martínez-Soriano; E. Menor; M. MonteroPérez-Barquero; M.P. Anguita-Sánchez; M. Sánchez-Moruno; M.
Fuentes-Espínola; J.L. Zambrana-García; E. Guisado-Espartero; I.
Mejías-Real; J.N. Alcalá-Pedrajas; F.J. Carrasco-Sánchez; C. Díaz-Pérez;
M. Guzmán-García; S. Domingo-Roa; B. Cortés-Rodríguez; C. GarcíaRedecillas; R. Martín-Navarro; R. Quirós-López; P. Macías-Ávila; I.
Antequera-Martín-Portugués; M. Blanco-Soto; F.J. Flores-Álvarez; R.
Aparicio-Santos; M.D. Nieto-Martín; R. García-Serrano; C. Jiménez-deJuan; J. Ternero-Vega; M. Villalonga-Comas; M. Díaz-Cañestro; J.
Asensio-Rodríguez; A. Gil-Díaz; I. Marrero-Medina; A. Puente-Fernán
dez; D. Gudiño-Aguirre; M.F. Dávila-Ramos; E. Calderón.

5. Conclusions
Patients with advanced HF and DM have a different clinical profile
than patients with advanced HF without DM. It was characterized by
advanced DM with macro- and microvascular complications, mainly
CKD, with trend to different clinical manifestations (nausea and erratic
pains). The outcomes of advanced HF patients were poor and patients
with advanced HF and DM had the worst prognosis. Finally, variables of
the general criteria (PALIAR project) better defined advanced heart
failure both in patients with DM as without it, being the evidence of
disease progression a key variable in patients with DM whereas the
emergency department visits were decisive in the case of patients
without DM.
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