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Abstract

Chronic obstructive pulmonary disease (COPD) and heart failure (HF) are two of the most
common conditions treated in internal medicine. Although it is known that these diseases often
coexist, the specific characteristics of the affected patients and the prognostic implications are
not yet well understood. Managing patients with both COPD and HF requires an integrated
treatment approach. The aim of the study was to examine the association between COPD and
HF. We conducted a prospective observational cohort study. All consenting patients admitted
to the Internal Medicine Department from the Emergency Department with known or strongly
suspected COPD were enrolled. A total of 144 patients were included, with 47.2% of them
also having HF, distributed among the various HF subcategories as follows: 10.4% with HF
with reduced ejection fraction (HFrEF), 3.5% with HF with mild-reduced ejection fraction, and
33.3% with HF with preserved ejection fraction (HFpEF). This result is consistent with the
literature, which suggests a higher prevalence of COPD in patients with HFpEF compared to
HFrEF. A Doppler echocardiography was performed during hospitalization. Some variables
showed a statistically significant difference when comparing patients with COPD and HF to
those with COPD without HF. Interestingly, the follow-up at 3 and 6 months post-discharge
revealed higher mortality in patients with HF, with an odds ratio (95% confidence interval) of
10.0 (1.2-82.2). This study could contribute to a better understanding of the prognostic
implications arising from the coexistence of COPD and HF, emphasizing the importance of a

patient-centered approach in managing multiple comorbidities.
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Introduction

Heart failure and chronic obstructive pulmonary disease (COPD) are two clinical syndromes
of significant relevance in terms of global prevalence, morbidity, and mortality, and therefore,
they have a considerable impact on the healthcare system [1-4]. Before the 1980s, heart failure
was thought to be rare in patients with COPD, and when present, it was considered exclusively
as right-sided heart failure. It was later demonstrated that the actual prevalence of right heart
dysfunction is lower than previously thought (0.2-0.6%), except in cases of advanced COPD
[5]. In subsequent years, an association between left heart dysfunction and COPD emerged
(6,71, sparking growing scientific interest in the subject. However, there are no systematic
large-scale studies examining cardiac function in patients with COPD or vice versa, pulmonary
function in patients with HF.

Cardiovascular diseases are one of the most common comorbidities in patients with chronic
lung disease, significantly contributing to hospitalizations and deaths [8-10].

COPD rarely occurs in isolation and its severity can be influenced by the presence of comorbid
conditions, especially cardiovascular. Experts believe that measuring lung function should be
integrated with an accurate cardiovascular assessment, a metabolic assessment and the search
for the main markers of systemic inflammation [10].

At the same time, COPD is an independent risk factor for cardiovascular morbidity and
mortality, with a markedly increased risk in patients with reduced lung function, measured by
FEV1, in the lowest fifth percentile [11].

Although the association between COPD and HF is evident, there is limited literature on the
actual proportion of this association, the characteristics of patients affected by both conditions,
the prognostic consequences, and the factors that most impact prognosis remain to be clearly
defined. Our study aims to contribute to this investigation in a real-life setting in the internal
medicine department, where these two pathologies are among the most frequently observed
[12,13].

Materials and Methods

Endpoint

The primary aim of the study was to evaluate the prevalence of heart failure in a cohort of
hospitalized patients in Internal Medicine with a diagnosis of COPD and to analyse their
clinical-laboratory and instrumental characteristics to compare patients with HF to those
without HF, in order to identify any statistically significant differences.

Secondary endpoints were the evaluation in the two patient groups (patients with HF and those
without HF) of in-hospital mortality, need for transfer to higher intensity care settings (intensive

care unit, ICU), need for non-invasive ventilation (NIV) during hospitalization, length of



hospital stay, dyspnoea assessed with the Modified British Medical Research Council (mMRC)
questionnaire 30 days after discharge, mortality and readmission at 30 days after discharge,

mortality and readmission at 3- and 6-months after discharge.

Study design

We conducted a prospective observational cohort study in the Internal Medicine Department
1 at the Careggi University Hospital. Patient enrollment was facilitated using the electronic
medical record system (Archimed® medical software version 6.20 by B. Dannaoui, Florence,
Italy). After the enrolment two telephone follow-up after one, three and six months since
hospital discharge were performed.

The study was performed in accordance with the Declaration of Helsinki and local regulations.
The protocol was approved by the Ethics Committee of our center,University Hospital of
Careggi, Florence.

The authors declare they have no conflict of interest.

Data collection

We included in the study all patients with suspected or confirmed diagnosis of COPD by lung
function test admitted to the Internal Medicine Department 1 from the emergency department
between June 2023 and May 2024. In all patients with suspected COPD, lung function tests
were planned within 3 months after the hospital discharge and at least one month after the
COPD exacerbation.

Exclusion criteria were inability of the patient to provide consent, absence of COPD diagnosis
at lung function tests, admission for massive pulmonary embolism, shock of any cause, or
acute myocardial infarction.

At admission, the following variables were collected using electronic medical records:
anthropometrics data, smoking status, daily consumption of alcoholic units, lung function
tests, comorbidities, current therapy, long term oxygen therapy (LTOT) history of exacerbations
in the previous year.

Routine blood samples including complete blood cell count, plasma creatinine, C-reactive
protein, NT-proBNP levels (at time O and after 72 hours), and high-sensitivity Troponin T (TnT-
hs) levels (at time 0 and after 24 hours) were performed within 48 hours to the admission into
the internal medicine department. Barthel Index [14] was used to evaluate functional status of
patients.

During hospitalization, and at discharge questionnaire (MMRC) was used in all patients to
assess the dyspnoea and Charlson Comorbidity Index was used to evaluate the impact of

concomitant disease.



During hospitalization, all patients performed doppler echocardiography for morphological
and functional heart assessment, evaluating left ventricular systolic and diastolic function.
Heart failure was defined according to 2023 Focused Update of the 2021 ESC Guidelines for
the diagnosis and treatment of acute and chronic heart failure [15] and was classified in three
categories: Hearth Failure with reduced Ejection Fraction (HFrEF) if EF<40%, Harth Failure
with mild reduced Ejection Fraction (HFmrEF) if EF 41-49% and Harth Failure with preserved
Ejection Fraction (HFpEF) if EF 50%.

Patients with COPD were divided into two groups based on the presence or absence of HF
(already present at admission or newly diagnosed) for population comparison.

One, three and six months after hospital discharge, a telephone follow-up was conducted to
assess mortality and number of hospital re-admissions. During this evaluation mMRC
questionnaire was administered.

All consenting patients over the age of 18 who, between June 2023 and May 2024, were
admitted to the Internal Medicine Department 1 from the emergency department with known
or strongly suspected COPD based on clinical history and risk factors, regardless of the reasons
for admission, were consecutively enrolled. Exclusion criteria included: inability of the patient
to provide consent, absence of spirometric confirmation of COPD in scheduled respiratory
function tests, admission for massive pulmonary embolism, shock of any cause, or acute
myocardial infarction.

The following variables were collected for each patient using electronic medical records: sex,
age, body mass index (BMI), Barthel index [14], history of active smoking expressed in pack-
years [16], alcohol consumption expressed in daily alcohol units. We investigated any
previous spirometric diagnosis of COPD, the number and severity of exacerbations per year,
as well as the current exacerbation at the time of admission and the main comorbidities present
at admission, particularly: arterial hypertension, ischemic heart disease, previous HF diagnosis,
dyslipidemia, diabetes mellitus, peripheral artery disease, atrial fibrillation, moderate or severe
valvular disease, chronic kidney disease, previous acute cerebrovascular event (stroke); for
each patient, the Charlson Comorbidity Index was calculated [17]. We considered the ongoing
therapy at the time of admission, with particular attention to long-term oxygen therapy,
inhalation therapy, antihypertensive therapy, gliflozin therapy, and beta-blocker therapy.

The presence of respiratory failure (defined as PaO2 < 60 mmHg on arterial blood gas analysis),
signs/symptoms of HF, NYHA class if applicable amd mMRC class were evaluated in all
patients at admission, and at hospital discharge.

Blood tests at admission (within the first 48 hours of hospitalization) were included: complete

blood count with differential, plasma creatinine, C-reactive protein, NT-proBNP levels (at time



0 and after 72 hours), and high-sensitivity Troponin T (TnT-hs) levels (at time 0 and after 24
hours).

Patients underwent Doppler echocardiography during hospitalization for morphological and
functional heart assessment, evaluating left ventricular systolic and diastolic function.

We observed the presence of HF at admission or its development during hospitalization, the
need for NIV, the need for transfer to a higher intensity care setting, any death, the length of
hospitalization, and the discharge destination (home or long-term care facility). Where not
previously performed and if clinical conditions allowed, spirometry was scheduled post-
discharge for diagnostic confirmation of COPD. Patients with COPD were divided into two
groups based on the presence or absence of HF (already present at admission or newly
diagnosed) for population comparison.

If patients had never performed simple spirometry before admission, to confirm the suspected
diagnosis of COPD we scheduled simple spirometry at least one month after the exacerbation
episode. Patients performed spirometry tests (MIR MiniSpir; MIR, Rome, Italy), and both forced
expiratory volume in the 1 sec (FEV1) and forced vital capacity (FVC) were recorded and
expressed as absolute values (in litres, L) and as a percentage of a predicted value (%
predicted). The FEV1 and FVC values were also recorded as a ratio. At least three
measurements were taken for each spirometric test and each lung volume variable to ensure
reproducibility of the data.

The assessment of airway obstruction and its severity was carried out in accordance with the
2023 GOLD document [18]. Patients with an FEV1/FVC 70% were excluded from the study.
A follow-up phone call was conducted 30 days after discharge with enrolled patients to assess
any readmission, death, or worsening of the mMRC scale compared to discharge. Additional
follow-up, limited to readmission and death, were conducted at 3 and 6 months after

discharge.

Statistical analysis

After testing for normality using the Shapiro-Wilk test, continuous variables were expressed as
mean and standard deviation (SD), while categorical variables were expressed as percentages.
Homogeneity between groups was assessed using Pearson's Chi-square test and Fisher's exact
test, depending on the event frequency for categorical variables, and the Mann-Whitney U test
or Kruskal-Wallis test for continuous variables. These analyses were used both for the
comparison between groups for the primary objective and for the univariate analysis of
secondary objectives. Odds ratios (OR) and 95% confidence intervals (Cl) were calculated. A

p-value < 0.05 was considered statistically significant.



Endpoints related to hospitalization (such as the need for transfer to a higher intensity care
setting or the need for NIV), except for death, were used as variables in calculating discharge-
related endpoints (discharge destination and length of stay). Hospitalization and discharge
endpoints were then included as variables in the calculation of later endpoints.

As regards the calculation of the sample size, assuming that in patients with COPD the
prevalence of heart failure, of any type, is around 20% and accepting a precision in the
estimate of £10% (95% confidence interval of the estimate), it is necessary to collect a sample
of at least 62 patients.

According to the literature, considering the possibility of having incomplete data for
approximately 15% of the subjects and the lack of spirometry confirmation in 30% of patients,
it is planned to include a total of at least 80 patients.

All analyses were conducted using SPSS Statistics version 25.0 (IBM, Armonk, NY, USA).

Results

A total of 177 patients were consecutively enrolled, of whom 33 met exclusion criteria; thus,
144 patients were included.

Heart failure (HF) was diagnosed in 68 patients (47.2%), of which 15 had reduced ejection
fraction (HFrEF) (10.4%), 5 had mildly reduced ejection fraction (HFmrEF) (3.5%), and 48 had
preserved ejection fraction (HFpEF) (33.3%) (Figure 1). Of these 68 patients, 51 (75%) had
previously received a diagnosis of HF (either in an outpatient setting or during previous
hospitalizations), while the remaining 17 patients (25%) were newly diagnosed with HF at the
emergency department.

In our patient cohort it was possible to obtain spirometric data in 70% of patients. In the
remaining 30% of patients with a clinical sign and/or symptoms strongly suggestive of COPD,
it was not possible to perform diagnostic confirmation with spirometry due to lack of
compliance with the test.

Patients with COPD and HF, compared to those with COPD without HF, showed a statistically
significant difference in age, Charlson index, BMI, Barthel Index, and a history of comorbidities
such as ischemic heart disease, atrial fibrillation, and chronic kidney disease. Additionally,
there was a significant difference in mMRC class at admission and at discharge between the
two populations (Table 1).

Analyzing blood tests, significantly lower values of hemoglobin and lymphocytes were
observed in patients with HF, while NT-proBNP and hs-TnT values at admission and NT-
proBNP at 72 hours were significantly higher. Patients with HF were more frequently on beta-
blocker therapy, and they more frequently presented with typical signs and symptoms of

cardiac overload and respiratory failure (Table 2).



Regarding the evaluation of secondary endpoints (Table 3), the population with COPD and HF
exhibited a higher in-hospital mortality rate, and non-invasive ventilation (NIV) during
hospitalization was required more frequently. However, these differences were not statistically
significant. On the other hand, no substantial differences were observed between the two
populations in terms of the need for transfer to the ICU and the length of hospital stay.

The 30-day follow-up after discharge showed a significant difference in mMRC class, while
the 3- and 6-month follow-up highlighted a higher mortality in patients with HF with an OR
of 10.0 (Table 4).

Discussion

Chronic obstructive pulmonary disease and heart failure are two of the most frequently
observed conditions in Internal Medicine, whether they are the direct cause of hospitalization
or not. Although their association is well-documented, the characteristics of patients with both
conditions and the potential prognostic implications remain poorly understood. This is crucial
for promoting a patient-centred approach to multi-morbidity rather than focusing solely on a
single condition [10,18-20]. This study was designed to prospectively investigate the
association between COPD and heart failure.

The collected data provide some interesting insights. Heart failure was identified in 47.2% of
patients with COPD hospitalized in Internal Medicine, predominantly with preserved ejection
fraction. This aligns with the literature, which indicates a higher prevalence of COPD among
patients with HFpEF compared to those with HFrEF [21-23]. The prevalence of heart failure in
COPD patients varies from 20% to 70% according to the literature, with an annual incidence
estimated between 3% and 4% [24]. It is noteworthy that in 25% of cases, heart failure was
diagnosed for the first-time during hospitalization, due to the presence or development of
compatible signs and symptoms, elevated NT-proBNP levels, and echocardiographic findings.
When respiratory symptoms worsen in a COPD patient, it is crucial to distinguish between an
exacerbation of the disease and the manifestation of a new intercurrent condition, such as
heart failure, as the boundaries between these conditions are not always clear-cut [25].
Exacerbations of COPD and acute HF are triggered by different factors: for instance, respiratory
infections and pollutants in COPD, and arrhythmias, acute coronary syndrome, and
hypertension in acute HF [26,27].

This differential diagnosis becomes even more complex during the disease's stable phase,
especially between COPD and HFpEF, further complicated by the frequent inadequacy of the
acoustic window in echocardiography for COPD patients. In our sample, 39.4% of patients
had a poor acoustic window due to chest configuration or obesity. In this context, second-

level tests, whether invasive or non-invasive, may be useful: reduced exercise tolerance,



reflected by increased left atrial pressure under stress, is a typical sign of HFpEF patients and
may facilitate early diagnosis [28,29].

Once the diagnosis is confirmed, what are the benefits? Management of comorbidities has long
been the only therapeutic strategy for patients with HFpEF, given the lack of specific therapies
due to patient heterogeneity [30]. This approach is supported by evidence that causes of
hospitalization in HFpEF patients are often non-cardiac [15,23].

COPD s a frequent cause of hospitalization in adults due to the fact that, over the course of
the disease, patients with COPD develop a worsening of respiratory symptoms, which
sometimes requires hospital admission for their clinical stabilization.

However, the 2023 ESC guidelines update recommends with class IA the use of SGLT2
inhibitors (dapagliflozin or empagliflozin) to reduce the risk of hospitalization or
cardiovascular death in patients with HFpEF and HFmrEF [15,18,31]. Diagnosing heart failure
in COPD patients can significantly impact therapeutic choices. Only 11.8% of our population
with HF, regardless of ejection fraction, was on an SGLT2 inhibitor at the time of
hospitalization [30,31]. Despite potential contraindications related to renal function, there is
a significant group of patients who could benefit from this treatment.

Therefore, it is crucial to consider the frequent association between COPD and heart failure
and to actively search for the presence of HF, regardless of ejection fraction, in COPD patients
to enable more comprehensive treatment with benefits for quality of life, hospitalization
frequency, and cardiovascular mortality.

In our Internal Medicine inpatient population, patients with COPD and HF are significantly
younger (average 80 years vs. 76 years in the HF-free population), with higher BMI and
Charlson index, and a lower Barthel index. They also more frequently have at least three
comorbidities (94.1%); among these, the significantly more frequent conditions in patients
with HF were ischemic heart disease, moderate-severe valvulopathy, atrial fibrillation,
peripheral artery disease, and chronic kidney disease (CKD). However, it is interesting to note
that other conditions, such as hypertension, dyslipidemia, and diabetes mellitus, were also
more common in this population, although not statistically significant. It is clear that this is a
more frail and less autonomous population.

Patients with HF were more frequently on beta-blocker therapy and more frequently presented
typical signs and symptoms of cardiac overload (both during hospitalization and at discharge)
and respiratory insufficiency (at admission, during hospitalization, and at discharge). The
difference in mMRC class at admission and discharge between the two populations, as well as
the difference in NYHA class at discharge, was significant. These differences reflect a greater
impact of the combination of the two conditions on quality of life and the degree of respiratory

insufficiency.



Blood tests showed significantly lower hemoglobin and lymphocyte levels in patients with HF,
while NT-proBNP and hs-TnT levels at admission and NT-proBNP at 72 hours were higher on
average.

Finally, echocardiographic evaluation revealed more frequent left atrial dilation (73.4% vs.
31.3%) and diastolic dysfunction (48.4% vs. 23.5%) in patients with HF, as well as a lower
average ejection fraction (51.7 vs. 59.5).

No significant differences were found in mortality, transfer to a higher level of care, or the need
for NIV between the two groups, although there was a higher trend in the HF group.

The 30-day follow-up showed a significant difference in mMRC class, while the 3 and 6-month
follow-up revealed higher mortality in patients with HF, with an odds ratio (OR) of 10.0 (95%
Cl: 1.2-82.2).

Obtaining reliable data for comparison between subpopulations based on ejection fraction
(EF) was more complex due to reasons such as the small sample size, especially for patients
with moderately reduced EF (n = 5). Patients with HFrEF, compared to those with EF > 40%,
were more frequently male and showed a higher average NT-proBNP value at 72 hours. The
HFmrEF group, on the other hand, had a positive history of ischemic heart disease in all cases
(100.0%) and a higher average value of hs-TnT at 24 hours. None of these patients had a
spirometric diagnosis of COPD or a history of COPD exacerbations in the past year. Finally,
comparing HFpEF patients with those with EF < 50%, the former were more frequently female
(62.5%), had a higher average BMI (27.5 vs 24.3), and more frequently had a spirometric
diagnosis of COPD. Laboratory tests also showed a lower average NT-proBNP level at
admission and at 72 hours, and lower hs-TnT at 24 hours. It is known that stable COPD patients
have higher NT-proBNP values compared to the general population, with values seemingly
increasing according to 2023 GOLD stage [18,32]. However, the natriuretic peptide maintains
its value in diagnosing left ventricular dysfunction in exacerbated COPD patients, although
with cut-off values likely higher than those expressed in ESC guidelines for HF [15]. Our
analysis results are therefore consistent with the literature.

An additional clarification regarding our analysis context is necessary: the study population
consists of patients admitted to Internal Medicine with a spirometric diagnosis of COPD
performed in the past or after discharge in 62.5% of cases. The remaining 37.5% are patients
with a clinical picture strongly suggestive of COPD who did not undergo pulmonary function
tests, due to documented impossibility in past attempts or clinical conditions at the time of
discharge. As highlighted by Schneider et al. in 2005, not all patients with a COPD diagnosis
recorded in clinical documentation have undergone spirometry for diagnostic confirmation
[33].



The diagnostic pathway proposed by the GOLD document often clashes with the clinical
conditions of hospitalized Internal Medicine patients, who are often elderly and present a
degree of cognitive decline that makes spirometry execution very difficult, requiring
understanding of the steps and full cooperation from the patient [34]. This is certainly an open
problem, not only for our analysis or clinical studies in general, but also in daily clinical
practice. Various alternative diagnostic tools have been proposed to facilitate early diagnosis
and treatment of the disease; however, none of these have reached a level of reliability to be
used as an alternative to spirometry [35].

The strength of our real-life study is its prospective nature, which allowed for the assessment
of blood tests, spirometry and echocardiography for all enrolled patients.

Clarifying the association between COPD and heart failure is essential to reach a real
prognostic impact: the association between COPD severity and cardiovascular disease is well
known in the literature.

Some studies have shown a strong link between the likelihood of cardiovascular disease (CVD)
and the severity of pulmonary dysfunction [36-38]. This association has been observed across
the entire spectrum of CVD—including cerebrovascular disease, congestive heart failure
(CHF), and arrhythmias—and is evident even in the early stages of the disease. A significant
proportion of patients with mild and moderate COPD die from CVD, which is more common
than death from respiratory insufficiency in the same group. COPD patients experience higher
rates of hospitalization and mortality, primarily due to coronary heart disease (CHD), stroke,
and CHF [39].

Since there is a close relationship between smoking, COPD and heart failure, optimizing the
diagnosis and treatment of these patients necessarily includes considering all interventions
aimed at smoking cessation. Stop smoking is useful to improve symptoms, respiratory function
and metabolic parameters in the short term in this patients ‘population [40].

However, our study has some limitations that need to be mentioned: it is a single-centre study
with a limited sample size. In approximately 30% of patients, spirometry confirmation could
not be obtained, although this data is in agreement with the literature and with the advanced
age of our population of fragile and complex patients. Further prospective multicentric studies
with larger populations will be necessary to deepen the link between COPD and heart failure

to optimize the diagnostic and therapeutic pathway for patients.

Conclusions
Given the recognized association between COPD and HF, the marked heterogeneity among
populations studied in the existing literature—often numerous and contradictory—makes their

conclusions difficult to generalize. Despite its limitations, our study highlights the essential



need to explore the still unclear aspects concerning the characteristics and short- and long-

term prognostic implications of HF in COPD patients. Recognizing the potential presence of

HF in COPD patients from the early stages of the disease could enable more appropriate

treatment, with potential benefits for quality of life and survival.
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Study population

Figure 1. Incidence of heart failure in the study population and distribution among different
categories. HF, heart failure; HFrEF, heart failure with reduced ejection fraction; HFmrEF,
heart failure with mid-range ejection fraction; HFpEF, heart failure with preserved ejection

fraction.



Table 1. General clinical characteristics of the study population.

COPD without | COPD and HF
HF (N=76) (N=68) .
n(%)/mean | n (%)/mean P OR (IC 95%)
(DS) (DS)
Female 35 (46.1%) 32 (47.1%)

Sex Male 1(53.9%) 36 (52.9%) 1.000
Age (years) 76.0 (9.1) 80.0 (9.0) 0.004
BMI (kg/mz) 24.0(5.1) 26.5. (6.5) 0.011
Barthel Index 63.4 (31.2.) 46.8 (27.6) 0.001
Pack/year 42.8 (23.1) 38.9 (29.2) 0.390
Daily Alcohol Units 2 23 (30.3%) 17 (25.0%) 0.577
Spirometric diagnosis of COPD 2 (68.4%) 8 (55.9%) 0.126
Frequent exacerbations 1 (53.9%) 7 (54.4%) 1.000
Arterial hypertension 7 (75.0%) 9 (86.8%) 0.093
Ischemic heart disease 3(17.1%) 1 (45.6%) <0.001 4.1(1.9-8.7)
Dyslipidemia 7 (48.7%) 4 (64.7%) 0.065
Moderate-severe valvulopathy 6 (7.9%) 20 (29.4%) 0.001 4.9 (1.8-12.0)
History of AF 13 (17.1%) 0 (58.8%) <0.001 6.9 (3.2-14.9)
Diabetes mellitus 15 (19.7%) 3 (33.8%) 0.061
Peripheral artery disease 7 (9.2%) 9 (27.9%) 0.005 3.8 (1.5.-9.8)
CKD 21 (27.6%) 9 (57.4%) <0.001 3.5(1.8-7.1)
Previous stroke 6 (7.9%) 8 (11.8%) 0,574
>2 comorbidities 60 (78.9%) 64 (94.1%) 0.014 4.3 (1.3-13.5)
Charlson Index 5.7 (2.3) 7.6.(2.2) <0.001

COPD, chronic obstructive pulmonary disease; HF,

lifetime; CKD,chronic kidney disease.

heart failure; BMI, body mass index; pack/year, as expression of tobacco use in smokers'




Table 2. Home therapy, blood tests and echocardiographic data of the study population.

COPD without COPD and HF
HF (N=76) (N=68) .
N (%)/average n (%)/average <0.IZ)05 OR (IC 95%)
(DS) (DS)

LTOT 21 (27.6%) 28 (41.2%) 0.113
Inhalation therapy 8 (63.2%) 45 (66.2%) 0.730
Triple inhalation therapy 7 (56.2%) 22 (48.8%) 0.727
2 antihypertensive medications 8 (36.8%) 28 (41.2%) 0.612
SGLT-2 3 (3.9%) 8 (11.8%) 0.115
Beta-blocker 7 (35.5%) 46 (67.6%) <0.001 3.8(1.9-7.6)
Ongoing COPD exacerbation 2 (68.4%) 3 (63.2%) 0.598
Respiratory failure at admission 3 (69.7%) 8 (85.3%) 0.030 2.5(1.1-5.8)
Ongoing infection 5 (59.2%) 9 (57.4%) 0.866
HB (g/d/) 12.5(2.3) 11 .6 (2.1) 0.019
WBC (x10%/1) 11.8 (7.4) 10.3 (5.9) 0.173
Neutrophils (x10%/1) 9.7 (6.6) 8.62 (5.7) 0.301
Eosinophils (x10%/1) 0.2 (0.5) 0.1 (0.1) 0.148
Lymphocytes (x10%/1) 1.1 (0.7) 0.9 (0.5) 0.033
Creatinine (mg/dl) 1.3 (1.5) 1.6 (1.1) 0.168
Urea (g//) 0.8 (0.7) 1.0 (0.6) 0.142
CRP (mg/l) 69.8 (79.5) 78.4 (88.2) 0.542
NT-proBNP (pg/ml) 2886.0 (9050.3) | 9790.9 (13864.5) 0.001
Hs-TnT (pg/m/) 39.8 (51.9) 71.7 (40.7) 0.002
Albumin (g/l) 32.8 (5.4) 32.5 (3.8) 0.850
Hs-TnT at 24h (pg/ml) 46.2 (84.7) 83.9 (96.9) 0.095
NT-proBNP at 72h (pg/ml) 2119.4 (5067.0) | 8034.5 (13664.1) 0.007
Left atrial enlargement 21 (31.3%) 47 (73.4%) <0.001 6.1 (2.8-12.9)
Diastolic dysfunction 16 (23.5%) 31 (48.4%) 0.004 3.1 (1.5-6.4)
Ejection Fraction 59.5 (5.6) 51.7 (11.0) <0.001

COPD, chronic obstructive pulmonary disease; HF, heart failure; LTOT, long-term oxygen therapy; SGLT-2, sodium-glucose co-

transporter-2 inhibitors; HB, hemoglobina; WBC, white blood cells.




Table 3. Secondary endpoints.

Secondary endpoints COPD without HF COPD and HF p <0.05
(N=76) (N=68)
n (%)/average (DS) | n (%)/average (DS)

In-hospital mortality 3 (3.9%) 4 (5.9%) 0.71

Need for transfer to UTI 5 (6.6%) 5(7.4%) 1.00

Nezd for NIV during 28 (36.8%) 34 (50.0%) 0.13

ospitalization
Length of hospital stay>14 days 25 (32.9%) 24 (35.3%) 0.86

COPD, chronic obstructive pulmonary disease; HF, heart failure.

Table 4. Follow-up at 30 days, 3 and 6 months.

coPD  without| €OPP and HF
HF (N=76) (N=68)
v n P OR (IC 95%)
n (%)/average (%)/average
(DS) ° &
(DS)
0 12 (16.0%) 8 (11.9%)
1 20 (26.0%) 11 (16.7%)
Z;’\;SRC e 24 (32.0%) 18 (26.2%) | 0.021
3 16 (20.0%) 23 (33.3%)
4 4 (6.0%) 8 (11.9%)
Increased mMRC at 30 days 11 (22.0%) 14 (33.3%) 0.248
Rehospitalization at 30 days 4 (7.7%) 5 (10.6%) 0.732
Death at 30 days 3(16.7%) 10 (29.4%) 0.502
Rehospitalization at 3 and 6 months | 11 (14.5%) 12 (17.6%) 0.653
Death at 3 and 6 months 1 (1.3%) 8 (11.8%) 0.013 10.0 (1.2-82.2)

COPD, chronic obstructive pulmonary disease; HF, heart failure.




