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Abstract

Purpose: To determine the impact of non-cardiovascular comorbidities on the health-related quality of life (HRQol)
of patients with chronic heart failure (CHF).

Methods: A scoping review of the scientific literature published between 2009 and 2019 was carried out. Observa-
tional studies which assessed the HRQolL of patients with CHF using validated questionnaires and its association with
non-cardiovascular comorbidities were included.

Results: The search identified 1904 studies, of which 21 fulfilled the inclusion criteria to be included for analysis.
HRQoL was measured through specific, generic, or both types of questionnaires in 72.2%, 16.7%, and 11.1% of the
studies, respectively. The most common comorbidities studied were diabetes mellitus (12 studies), mental and behav-
ioral disorders (8 studies), anemia and/or iron deficiency (7 studies), and respiratory diseases (6 studies). Across studies,
93 possible associations between non-cardiovascular comorbidities and HRQol were tested, of which 21.5% regarded
anemia or iron deficiency, 20.4% mental and behavioral disorders, 20.4% diabetes mellitus, and 14.0% respiratory dis-
eases. Despite the large heterogeneity across studies, all 21 showed that the presence of a non-cardiovascular comor-
bidity had a negative impact on the HRQol of patients with CHF. A statistically significant impact on worse HRQolL
was found in 84.2% of associations between mental and behavioral disorders and HRQoL (patients with depression
had up to 200% worse HRQoL than patients without depression); 73.7% of associations between diabetes mellitus
and HRQoL (patients with diabetes mellitus had up to 21.8% worse HRQoL than patients without diabetes mellitus);
75% of associations between anemia and/or iron deficiency and HRQoL (patients with anemia and/or iron deficiency
had up to 25.6% worse HRQol than between patients without anemia and/or iron deficiency); and 61.5% of associa-
tions between respiratory diseases and HRQol (patients with a respiratory disease had up to 21.3% worse HRQol than
patients without a respiratory disease).

Conclusion: The comprehensive management of patients with CHF should include the management of comorbidi-
ties which have been associated with a worse HRQoL, with special emphasis on anemia and iron deficiency, mental
and behavioral disorders, diabetes mellitus, and respiratory diseases. An adequate control of these comorbidities may
have a positive impact on the HRQolL of patients.
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Introduction

Chronic heart failure (CHF) is a disease caused by
*Correspondence: almudena.gonzalez@weber.org.es . . ..
3 Weber, Madrid, Spain structural or functional cardiac abnormalities that
Full list of author information is available at the end of the article result in reduced cardiac output and/or increased
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cardiac pressure at rest or stress [1, 2]. In developed
countries, the prevalence of CHF is estimated at 1-3%
of the adult population, exceeding 10% in people over
70, and 30% in people over 85 [3]. Due to the aging
of the population, the prevalence of CHF is estimated
to increase by 46% in 2030 compared to 2012 in the
United States [4].

Patients with CHF often have multiple comorbidities,
both cardiovascular and non-cardiovascular, which accel-
erate disease progression, to a greater or lesser extent,
and worsen the response to treatment [5, 6]. However,
while most deaths are due to cardiovascular causes, non-
cardiovascular causes (chronic renal failure, anemia, dia-
betes) are responsible for most hospitalizations [5, 7—10].
Likewise, it is known that patients with non-cardiovascu-
lar comorbidities present a higher risk of mortality and
increased length of hospitalization compared to patients
with CHF without comorbidities or those with only car-
diovascular comorbidities [5, 7, 8, 11, 12].

Different studies have observed that the non-cardiovas-
cular comorbidities with the highest prevalence among
patients with CHF include iron deficiency (prevalence of
53-65% [13]), anemia (prevalence of up to 37% [14]), dia-
betes mellitus (prevalence of between 23% [15] and 47%
[16]), renal failure (prevalence of up to 55% [14]), depres-
sion (prevalence of up to 61% [17]), and respiratory dis-
eases (prevalence of up to 63% [18]), among others. The
presence of these comorbidities and their association
with higher rates of hospitalization and length of hos-
pitalization could lead to a significant deterioration in
the functional capacity and health-related quality of life
(HRQoL) of patients with CHF.

Recently, a systematic literature review identified
multiple factors associated with the HRQoL of patients
with heart failure (HF), including the presence of
comorbidities [19]. However, the relationship between
non-cardiovascular comorbidities and HRQoL was not
clearly established, as it was not the main objective of
the study. Other studies have aimed at documenting or
analyzing the impact of one or more non-cardiovascu-
lar comorbidities on the HRQoL of patients with CHF
compared to healthy subjects [8, 20-22]. However,
there are methodological differences in these studies, in
terms of instruments used to measure HRQoL, statisti-
cal methods used to estimate measures of impact, and
differences in the choice of comorbidities of interest.
These differences complicate classifying the published
evidence and obtaining accurate conclusions. A scoping
review to outline the available evidence on the impact
of non-cardiovascular comorbidities on the HRQoL in
patients with CHF would provide the basis for future
research to guide clinical practice on this matter. To
our knowledge, this is the first paper to summarize
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previous studies focused on the impact of non-cardio-
vascular comorbidities on the HRQoL in patients with
CHE.

The main objective of this scoping review was to iden-
tify and describe the available evidence on the impact
that non-cardiovascular comorbidities have on the
HRQoL of patients with CHF. Accordingly, our research
question was: In patients with CHF, does the presence of
non-cardiovascular comorbidities significantly worsen
their HRQoL?

Methodology

This scoping review has been developed according to the
Preferred Reporting Items for Systematic Review and
Meta-Analysis Extension for Scoping Reviews method-
ology [23]. Study selection, data extraction, and study
quality ratings were performed by two independent
reviewers. Moreover, a third reviewer was used to resolve
any discrepancies between the first two.

Search strategy

A systematic search of the scientific literature published
in the electronic databases PubMed"'/MEDLINE™ and
Embase™ between January 1, 2009 and December 31,
2018 was carried out in January 2019. In addition, the
Cochrane Database of Systematic Reviews was used
to complete the search with articles included in rel-
evant systematic literature reviews or meta-analysis. We
restricted the search to studies published after 2009 in
order to include only those that analyzed the impact of
comorbidities on HRQoL in the context of the current
management of patients with CHF.

The search was performed using a combination of
search terms from Medical Subject Headings, Emtree",
and free text terms associated with "observational stud-
ies", "systematic reviews", "multicenter studies", "heart
failure", and "quality of life". These terms, together with
synonyms and abbreviations, were combined using
the AND and OR operators. Specific terms for HRQoL
("quality of life", "health-related quality of life", "QALY",
"quality-adjusted life years", "health utilities", "utility")
were used, as well as questionnaires validated for overall
HRQoL assessment (European Quality of Life-5 Dimen-
sions [EQ-5D], 36-item Short Form Health Survey [SF-
36], 12-item Short Form Health Survey [SF-12] and
Short Form Six Dimension [SF-6D]) or specific for HF
(Kansas City Cardiomyopathy Questionnaire [KCCQ]
and Minnesota Living with Heart Failure Questionnaire
[MLHFQ]). The search was limited to human studies
published in English. Additional file 1 shows the search
performed on each database.



Comin-Colet et al. Health Qual Life Outcomes (2020) 18:329

Inclusion and exclusion criteria and study selection

The articles obtained in each search were imported into
the EndNoteX8 reference manager software (Clarivate
Analytics, Philadelphia, PA, USA). Subsequently, dupli-
cate articles were identified and removed from the list of
results. We revised articles by title, abstract, and/or full
text, and selected those that fulfilled the following inclu-
sion criteria: complete original articles published in a sci-
entific journal, published on or after 2009, published with
the full text in English, studies carried out in countries
with a long tradition in the field of health technology
assessment and the development of HRQoL measure-
ment instruments (Canada, United States, United King-
dom, European Union, Australia, and New Zealand);
observational studies, multicenter studies, systematic
reviews, studies related to HF as a primary diagnosis,
studies that evaluate the HRQoL of patients with HF
through validated questionnaires, and studies that test
the relationship between the presence of a non-cardio-
vascular comorbidity and HRQoL.

In order to allow minimal comparability between
studies, we decided to exclude studies related to acute
HEF, studies evaluating the HRQoL of caregivers of
patients with HF, studies whose focus was outside the
purpose of this scoping review (those that did not use
questionnaires to assess the association between at least
one non-cardiovascular comorbidity and the HRQoL of
patients with HF), short reports of any research, confer-
ence abstracts, and any type of grey literature. We con-
sidered non-cardiovascular comorbidities of HF those
included in the current guide of the European Society
of Cardiology for the diagnosis and treatment of acute
HF and CHF that were not considered cardiovascular
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comorbidities in the International Classification of Dis-
eases and Related Health Problems 10th Revision [24].

Data extraction

We designed a template in Microsoft® Excel® (Version
1905, Microsoft Corporation, Redmond, WA, USA) to
extract the most relevant information from the selected
articles and facilitate their subsequent analysis and
interpretation. Study location, design, setting, main
diagnosis, and analysis subgroups were extracted from
each study. Subsequently, for each study and/or analysis
subgroup we extracted: sample size, age, sex, functional
level, left ventricular ejection fraction (LVEF), HF etiol-
ogy, comorbidities, drug treatment, and cardiac devices
and/or interventions.

The mean (SD) or median [IQR] score of the HRQoL
questionnaire was extracted for each subgroup from
studies that compared HRQoL based on the presence
or not of non-cardiovascular comorbidities. In the
case of studies that compared the prevalence of non-
cardiovascular comorbidities based on the HRQoL
score, the prevalence of patients with the studied non-
cardiovascular comorbidity for each subgroup (better
or worse HRQoL) was extracted. The meaning of the
HRQoL score varied depending on the questionnaire
used (Table 1). The statistical tests used to establish dif-
ferences and/or associations were extracted for each
study, as well as the p-values for the tests, considered
significant or non-significant based on the established
significance levels within each study, and odds ratios
(OR) and 95% confidence intervals (CI) where available.

Table 1 Generic and specific questionnaires on health-related quality of life

Punctuation

Questionnaire  Dimensions
Generic
EQ-5D Mobility, personal care, daily activities, pain / discomfort and
anxiety / depression
SF-36 Physical function, physical role, body pain, general health, vital-
ity, social function, emotional role, mental health and declared
evolution of health
SF-12 Physical and mental
SF-6D Physical function, role limitations, social function, pain, mental
health and vitality
Specific
KCCQ[50,51]1  Physical limitation, symptom stability, frequency of symptoms,

severity of symptoms, self-care, quality of life and social limita-

tion

MLHFQ [50,51] Physical, emotional, social

Index: from 0 (death) to 1 (best state), VAS: from 0 (worst state) to
100 (best state)

Physical and mental summation: from 0 (worst state) to 100 (best
state)

From O (worst functionality) to 100 (best functionality)
From 0 (death) to 1 (excellent health)

Clinical summary (physical limitation and symptoms), summary of
symptoms (frequency and severity) and general summary: from
0 (worst condition) to 100 (best condition)

General: from O (best state) to 105 (worst state), physical compo-
nent (0-40), and mental component (0-25)

EQ-5D European Quality of Life 5 Dimensions, KCCQ Kansas City Cardiomyopathy Questionnaire, MLHFQ Minnesota Living with Heart Failure Questionnaire, SF-12
12-item Short Form Health Survey, SF-36 36-item Short Form Health Survey, SF-6D Short Form Six Dimension
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Quality of studies included in the scoping review

We used the Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies to assess the risk
of bias at the level of study and outcome [25]. This tool
consists of 14 items that allow subjectively assessing the
quality of each article as poor, acceptable, or good: 1) rel-
evance of the research question, 2) clear definition of the
study population, 3) adequate population participation
in study, 4) clarity and relevance of inclusion/exclusion
criteria, 5) justification of the sample size, 6) measure-
ment of exposure to the risk factor prior to inclusion in
the study, 7) sufficient exposure time, 8) measurement
of exposure by subgroups, 9) clarity in the definition of
exposure measures, 10) adequate measurement of expo-
sure over time, 11) clarity and relevance of outcome
measures, 12) blinding of researchers to exposure, 13)
patient follow-up rate, and 14) relevance and quality of
statistical analyses.

Data synthesis and presentation

Vote counting, based on the direction of the effect and
statistical significance, was used to synthesize the find-
ings from the present scoping review. For those studies
that included HRQoL scores of patients with and without
some associated non-cardiovascular comorbidity, relative
differences were estimated. In addition, when the asso-
ciation between the presence of a comorbidity and the
HRQoL was statistically significant, the direction of the
association was indicated as “worse HRQoL” or “better
HRQoL” to ease the interpretation of the results. Forest
plots were further developed to provide a visual synthe-
sis of the results. A meta-analysis could not be performed
as no proper impact measure was consistently reported
across all the studies included in the present scoping
review.

Results

Study selection

Figure 1 shows the flow diagram for this scoping review.
The bibliographic search identified 1,904 records (666 in
PubMed™/MEDLINE"™, 980 in Embase " and 258 in the
Cochrane Database of Systematic Reviews), which were
reduced to 1,501 articles after eliminating duplicates.
Once screened by title and summary, the 225 articles
that met the inclusion criteria were selected. Of these
articles, after reviewing the full text, 15 original articles
and 3 systematic reviews were selected. Finally, from the
3 systematic reviews, 6 articles were selected that met the
inclusion criteria. Finally, 21 articles were selected [8, 14—
18, 26—40]. Additional file 4 provides a list of included
and excluded studies along with reasons for exclusion.
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Characteristics of the studies

Of the selected 21 articles (Table 2), 20 (95.2%) regarded
observational studies [8, 14—18, 26, 27, 29—-40]. Of these,
10 (50.0%) were cross-sectional studies [16—18, 30—34,
37, 38] and 10 (50.0%), cohort studies (9 prospective [8,
14, 15, 27, 29, 35, 36, 39, 40] and 1 retrospective [26]). In
addition, an experimental study of which only baseline
data was used for analysis was included [28]. Fifteen of
the selected articles were multicenter studies (71.4%) [8,
15, 16, 26-30, 32, 33, 35-38, 40].

Characteristics of the participants

The patient samples included in the selected studies
ranged between 96 and 3,499 patients and, when indi-
cated, we found that they were mostly composed of non-
hospitalized patients (11/15) [15, 17, 18, 27, 30, 31, 33, 34,
36-38], with a greater proportion of men than women
(20/21) [8, 14—18, 26-34, 36-40], aged over 60 (16/20) [8,
14, 16-18, 26, 29-34, 36-38, 40], with New York Heart
Association I-II functional level (10/18) [8, 14, 15, 18, 27,
30, 34, 36, 38, 39], and reduced LVEE (12/16) [8, 14, 17,
27-29, 32-34, 37, 38, 40] (Additional file 2: Tables 1 and
2).

In addition, 7 of the 10 articles that indicated the etiol-
ogy identified ischemic heart disease as the main cause
of HF [18, 30, 32, 34, 36, 37, 40]. Additionally, 2 articles
identified a high prevalence of ischemic heart disease
(40% of the sample), although they did not indicate other
possible origins [14, 27]. One study found hypertensive
heart disease to be the cause of HF [28] (Additional file 2:
Table 3). The 20 articles that indicated the prevalence
of comorbidities in the study sample recorded at least
one comorbidity with a prevalence greater than 20% [8,
14-18, 2634, 36—40], and 15 of them indicated the pres-
ence of multiple comorbidities, both cardiovascular and
non-cardiovascular, with a prevalence greater than 20%
[8, 14-16, 18, 27, 29, 30, 32, 34, 36—40] (Additional file 2:
Table 4).

Additional file 2: Tables 5 and 6 show the treatments
described in the articles [14-16, 18, 27-30, 32, 34, 3638,
40], and the registered devices and interventions carried
out [26, 27, 29, 38].

Comorbidity and health-related quality of life

Among the selected articles, the relationship between
11 non-cardiovascular comorbidities of CHF (diabetes
mellitus, mental and behavioral disorders, anemia, iron
deficiency, respiratory system diseases, neoplasms, renal
failure, arthritis, obesity, thyroid dysfunction, and hyper-
cholesterolemia) and HRQoL was studied. HRQoL was
measured exclusively through specific questionnaires
in most cases (72.2%). The remaining studies measured
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Fig. 1 Flowchart of study selection

HRQoL exclusively through generic questionnaires
(16.7%), or through both generic and specific question-
naires (11.1%).

The most common comorbidities studied were diabetes
mellitus in 12 (57.1%) articles [8, 14, 16, 26, 28-30, 32, 33,
35, 36, 38], mental and behavioral disorders in 8 (38.1%)
articles [15-17, 27, 31, 34, 36, 39], anemia and/or iron
deficiency in 7 (33.3%) articles [8, 14, 30, 32, 35, 37, 40],
and respiratory diseases in 6 (28.6%) articles [8, 16, 18,
26, 28, 36] (Fig. 2).

In total, 93 possible associations between different
non-cardiovascular comorbidities and HRQoL were
tested across studies. Most of these associations regarded
anemia or iron deficiency (21.5%, 7 articles) [8, 14, 30,
32, 35, 37, 40], followed by mental and behavioral disor-
ders (20.4%, 8 articles) [15-17, 27, 31, 34, 36, 39], diabe-
tes mellitus (20.4%, 12 articles) [8, 14, 16, 26, 28—30, 32,
33, 35, 36, 38] and respiratory diseases (14.0%, 6 articles)
[8, 16, 18, 26, 28, 36] (Fig. 3). Some of these associations
were analyzed with different statistical tests, and most

indicated a statistically significant relationship between
the presence of comorbidity and a worse HRQoL (Fig. 4).
Although less studied, statistically significant associations
were also observed between the presence of renal failure
[8, 14, 16, 30], thyroid gland dysfunction [8], neoplasms
[16, 26, 35, 36] or obesity [8, 30], and a worse HRQoL in
patients with HF (Fig. 4).

Non-cardiovascular comorbidities with the greatest
negative impact on HRQoL are, in order of importance:
anemia and iron deficiency, mental and behavioral disor-
ders, diabetes mellitus, and respiratory diseases. Figure 5
shows a large proportion of the associations between one
of these four comorbidities and a worse HRQoL were sta-
tistically significant. The values represented in this figure
are those of the univariate regression analyses, due to
their easier comparison. However, most of the associa-
tions tested by multivariate regressions were also signifi-
cant. In all significant associations, the impact was always
negative regardless of the type of questionnaire used to
measure HRQoL (Fig. 6).
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Table 2 Description of the selected studies
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References Location Data source Design Timepoints used

Ancheta et al. 2009 [17] USA NA SC,0,CS  NA

Arnold et al. 2016 [26] USA Interagency Registry for Mechanically MC, O, C,R  12-month post LVAD
Assisted Circulatory Support [52]

Bektas et al. 2017 [18] The Netherlands NA SC,0,CS  NA

Bhatt et al. 2016 [27] USA The Atlanta Cardiomyopathy Con- MC, O,C P Baseline
sortium

Carson et al. 2009 [28] USA African-American Heart Failure Trial MC, E Baseline
[53]

Chan et al. 2010 [29] USA, Asia, Europe Predictors of Response to Cardiac Re- MC, O, C,P 6-month change
Synchronization Therapy [54]

Comin-Colet et al. 2016 [30] Spain NA MC, O, CS  NA

Comin-Colet et al. 2013 [14] Spain Unpublished data [14] SC,O,C, P Baseline

Cully et al. 2010 [31] USA NA SC,0,CS  NA

Enjuanes et al. 2014 [32] Poland, Spain, the Netherlands The European Iron Consortium [55]  MC,O,CS  NA

Fotos et al. 2013 [16] Greece NA MC,O,CS  NA

Fritschi and Redeker 2015 [33] USA Secondary analysis [56] MC,O,CS  NA

Gastelurrutia et al. 2013 [34] Spain NA SC,O0,CS  NA

Harrow et al. 2011 [35] USA Women'’s Health Initiative for Health  MC, O,C,P  A36m
Utility Weights [57]

Igbal et al. 2010 [36] UK NA MC, O,C, P Baseline
Moliner et al. 2017 [37] The Netherlands, Poland and Spain  The European Iron Consortium [55]  MC,O,CS  NA
Pantilant et al. 2016 [15] USA NA MC, O, C, P Baseline
Smolderen et al. 2009 [38] The Netherlands NA MC,O,CS  NA
Staniute et al. 2015 [39] Lithuania NA SC,O,C, P Baseline
Streng et al. 2018 [8] Europe A Systems Biology Study to Tailored MC, O,C, P Baseline

Treatment in Chronic Heart Failure

(58]

Wienbergen et al. 2018 [40] Germany and Switzerland

Registry Analysis of Iron Deficiency-

MC, O, C, P 12-month / 12-month change

Heart Failure (RAID-HF) [59]

C cohort, CS cross-sectional, E experimental, LVAD left ventricular assist device, MC multi-center, NA not applicable, O observational, P prospective, R retrospective, SC

single-center

Anemia and iron deficiency

A statistically significant and negative impact on
HRQoL was found with anemia or iron deficiency in
75.0% (15/20) of the associations studied [8, 14, 30,
32, 37, 40] (Fig. 4). More than half of the associations
(11/20) were studied using the specific MLHFQ [14, 32,
37], with 8 being statistically significant (72.7%) [14, 32,
37]. One of these studies reported that patients with
both anemia and iron deficiency were 2.2 times more
likely to have a worse HRQoL than patients without
anemia or iron deficiency (95% CI 1.3-3.6; p=0.002)
[32]. Moreover, patients with iron deficiency who had
not developed anemia were 1.6 times more likely to
have a worse HRQoL than patients without anemia or
iron deficiency (95% CI 1.1-2.6; p=0.025) [32]. How-
ever, the HRQoL of patients with anemia and with-
out iron deficiency did not differ from that of patients
without anemia or iron deficiency [32]. If we take into
account anemia and iron deficiency separately, of the
20 associations studied, 10 analyzed anemia [8, 14, 30,

32, 35] and 10 analyzed iron deficiency as comorbidi-
ties [14, 32, 37, 40].

The association between anemia and HRQoL was sta-
tistically significant in 8 out of 10 cases (80.0%) [8, 14, 30,
32]. The 3 associations studied when measuring HRQoL
with the generic EQ-5D questionnaire were found to be
significant [8, 30].Moreover, the association between iron
deficiency and HRQoL was statistically significant in 7
out of 10 cases (70.0%) [14, 32, 37, 40], 5 of them using
the MLHFQ [14, 32, 37]. The presence of other comor-
bidities within multivariate analyses performed was
common for all non-significant associations observed
between anemia and worse HRQoL [14, 32, 35], while the
only multivariate analysis that found a significant asso-
ciation between anemia and worse HRQoL did not adjust
for other comorbidities [8]. One study aimed to deter-
mine the impact of impaired iron storage (IIS) or trans-
port (IIT) with respect to a normal iron status (NIS) and
found that patients with both IIS and IIT were 1.8 times
more likely to have a worse HRQoL than patient with NIS
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Fig. 3 Associations studied between non-cardiovascular comorbidities and health-related quality of life

(95% CI 1.2-2.7; p=0.003) [37]. Moreover, patients with
isolated IIT were 1.7 times more likely to have a worse
HRQoL than patient with NIS (95% CI 1.2-2.5; p=10.005)
[37]. However, the HRQoL of patients with isolated IIS
did not differ from that of patients with NIS [37]. Addi-
tional file 2: Table 7 shows these results in detail.

Mental and behavioral disorders

Most of the associations studied between mental and
behavioral disorders, and HRQoL (84.2%, 16/19) found
mental and behavioral disorders, mainly depression, had
a statistically significant and negative impact on HRQoL
[15-17, 27, 31, 34, 36, 39] (Fig. 4). These associations
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Fig. 5 Statistical significance of the associations between non-cardiovascular comorbidities and worse health-related quality of life.
Non-cardiovascular comorbidities are anemia or iron deficiency [ID], chronic obstructive pulmonary disease [COPD], diabetes mellitus, and mental
and behavioral disorders. Health-related quality of life is according to the Minnesota Living with Heart Failure Questionnaire (MLHFQ) (a), the Kansas
City Cardiomyopathy Questionnaire (KCCQ) (b), and the generic European Quality of Life 5 Dimensions (EQ-5D) and 36-item Short Form Health
survey (SF-36) (c). The associations represented are those in which the health-related quality of life was valued globally
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Fig. 6 Relative health-related quality of life of patients with non-cardiovascular comorbidities compared to patients without comorbidities.
Non-cardiovascular comorbidities are anemia or iron deficiency (ID), chronic obstructive pulmonary disease (COPD), diabetes mellitus, or mental
and behavioral disorders. Health-related quality of life is according to the Minnesota Living with Heart Failure Questionnaire (MLHFQ) (a), the
Kansas City Cardiomyopathy Questionnaire (KCCQ) (b), and the generic European Quality of Life 5 Dimensions (EQ-5D) and 36-item Short Form
Health survey (SF-36) (c). The differences represented are those in which the health-related quality of life was valued globally. The sign of relative
health-related quality of life in the MLHFQ has been modified in such a way that the negative difference means a worse quality of life for patients
with comorbidities

were studied exclusively with the specific questionnaires
KCCQ or MLHFQ. Using the KCCQ, we observed that
patients with depression obtained worse overall HRQoL
scores than those without depression in a range of 22.8—
43.8% [27, 31]. Moreover, patients with depression were
60.8 times more likely to have a poor HRQoL compared
to patients with minimal symptoms of depression (95%
CI 18.1-204; p<0.001), and even patients with mild
symptoms of depression were 13.4 times more likely to
have a poor HRQoL compared to patients with minimal
symptoms of depression (95% CI 4.13-43.7; p<0.001)
[27]. With the MLHFQ, we found that patients with
depression obtained worse overall HRQoL scores than
those without depression in a range of 43.5-159.3%
[15, 17, 34]. One of these studies assessed patients at a
3-month follow-up and found that those with a clini-
cally meaningful improvement in their depression scores
were 4.3 times more likely to report a clinically mean-
ingful improvement in their HRQoL (95% CI 1.2-14.6;
p=0.002) [15]. Additional file 2: Table 8 shows these
results in detail.

Diabetes mellitus
Most studies (73.7%, 14/19) found diabetes mellitus
had a statistically significant impact on HRQoL [8, 14,

16, 26, 30, 32, 33, 38] (Fig. 4); 36.8% (7/19) of the asso-
ciations were studied using the MLHFQ [14, 16, 28, 32,
36], of which 5 were statistically significant (71.4%) [14,
16, 32]. The only study that provided the overall HRQoL
score using the MLHFQ observed a significantly worse
score patients with diabetes mellitus compared to those
without this comorbidity (21.8%) [16]. Additional file 2:
Table 9 shows these results in detail.

Diseases of the respiratory system

A negative and statistically significant relationship was
found in most (61.5%, 8/13) of the studies between res-
piratory diseases, mainly chronic obstructive pulmonary
disease (COPD), and HRQoL [8, 16, 18, 28] (Fig. 4). The
KCCQ was used in 69.2% (9/13) of the associations [8,
18, 26], of which 55.6% (5 associations) were statistically
significant [8, 18]. Patients with COPD obtained signifi-
cantly worse overall HRQoL scores than those without
COPD in a range of 11.0-21.7% [8, 18]. Additional file 2:
Table 10 shows these results in detail.

Quality of the selected studies

In general, the selected studies were of acceptable qual-
ity, although many did not provide sufficient information
about threats to internal validity. However, 33.3% (7 of
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21) of the studies were considered to be of good qual-
ity [15, 26, 27, 29, 35, 39, 40]. These studies stood out
for their transparency and control of threats to internal
validity. Additional file 3 shows the results of this assess-
ment in detail.

Discussion

The objective of this scoping review was to identify and
describe the available evidence on the impact that non-
cardiovascular comorbidities have on the HRQoL of
patients with CHF. In total, 21 articles met the inclusion
criteria. Our results indicate that the presence of a non-
cardiovascular comorbidity has a negative and, in almost
all cases, statistically significant impact on the HRQoL of
these patients, which is also independent of other non-
cardiovascular comorbidities. This finding stayed true for
all diseases whose association with HRQoL was studied,
regardless of study design, type of questionnaire used to
measure HRQoL, and analysis method.

Among the studies that met the inclusion criteria of
this review, we found that most of the estimated associa-
tions between a non-cardiovascular disease and HRQoL
correspond to four main non-cardiovascular disease
groups: anemia and iron deficiency (21.5% of the total
associations studied, in 7 articles), respiratory diseases
(mainly COPD, with 14.0% of the total associations stud-
ied, in 6 articles), diabetes mellitus (20.4% of the associa-
tions, in 12 articles), and mental and behavioral disorders
(20.4% of the associations, in 8 articles). All the associa-
tions studied in these four disease groups showed a nega-
tive impact between the non-cardiovascular comorbidity
and HRQoL, being statistically significant in 74.6% of
cases. Statistical significance was found in 61.5%, 73.7%
and 84.2% of the associations that studied the impact of
COPD, diabetes mellitus, and mental and behavioral dis-
orders on HRQoL, respectively. In the case of anemia and
iron deficiency, the group with most measures of impact
analyzed, 75% of the associations were statistically signif-
icant. Studies that focused on anemia and iron deficiency
in the same sample observed a significant association
using comparative non-adjusted analyses. However, after
controlling for covariates, only iron deficiency remained
significantly associated with worse HRQoL in all studies.

Although not as frequently studied in the selected arti-
cles, a significant association was also observed between
renal insufficiency, thyroid dysfunction, malignancies,
and obesity and worse HRQoL in patients with CHE.
Overall, the quality of the studies reviewed was consid-
ered acceptable.

The results of this scoping review are of significant rel-
evance, providing the basis for future research to guide
clinical practice on this matter, since they highlight the
importance of treating comorbidities in the overall
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management of patients with CHF in order to improve
their HRQoL. In this context, the key focus should be
placed on improving the HRQoL of patients with CHF
so that the comorbidities are also targeted and not only
the CHE. Previous studies on the effect of multimorbid-
ity on the HRQoL have arrived at similar conclusions.
For example, diabetic patients with no other vascular risk
factors or vascular disease have a similar HRQoL to that
of the general non-diabetic population, after adjusting for
covariates. However, when the diabetic patient has sev-
eral risk factors or has developed vascular disease, the
HRQoL decreases significantly [41].

The importance of treating comorbidities in the inte-
grated management of patients with CHF has been evi-
denced in the guide for the diagnosis and treatment of
patients with CHF developed by the European Society
of Cardiology in 2016 [2]. However, given that some
comorbidities have a higher prevalence than others, these
should be prioritized when caring for the patient. The
measures of impact that were more frequently studied in
the articles included in this review were anemia and iron
deficiency. Previous studies show that iron deficiency has
a prevalence of 53-65% in patients with CHF [13, 42],
and is responsible for at least 50% of cases of anemia [43].
In addition, several studies have identified a high rate of
under diagnosis of iron deficiency [44—46]. These find-
ings, together with the those of our review, show that
iron deficiency and anemia are key and independent fac-
tors that contribute more strongly to the worsening of
the HRQoL of patients with CHF than other widely stud-
ied non-cardiovascular comorbidities, such as diabetes
and COPD. This is, although the impact of each non-car-
diovascular comorbidity on the HRQoL of patients with
CHEF is comparable, anemia and iron deficiency become
more relevant given their higher prevalence in these
patients. This prevalence has a significant impact on the
global epidemiological burden of CHF, and its treatment
is key in the improvement of HRQoL in patients with
CHE. In this regard, it has been observed that patients
with CHF and iron deficiency can benefit from intra-
venous treatment with ferric carboxymaltose [47, 48],
reaching a HRQoL at least similar to that of patients with
CHF without this comorbidity [8, 40]. Further studies
that highlight the improvement of the HRQoL by treating
comorbidities in CHF are necessary.

The integrated management of CHF from its diagnosis
and that of associated non-cardiovascular comorbidities
is relevant in the context of clinical practice to increase
the HRQoL of patients but it can also be essential in
reducing the economic burden on society [49]. Indeed,
non-cardiovascular comorbidities, such as anemia, dia-
betes, or chronic renal failure, greatly increase the risk
of hospitalization, length of hospital stay, and mortality



Comin-Colet et al. Health Qual Life Outcomes (2020) 18:329

of patients with CHF compared to those without these
comorbidities [5]. Specifically, patients with CHF with
five or more comorbidities account for 81% of hospitali-
zation days of all patients with CHF [7]. On this note,
there has been an increase in hospitalizations of patients
with CHF due to non-cardiovascular causes compared
to those due to cardiovascular causes [11]. Likewise, an
increase in the diagnosis of non-cardiovascular comor-
bidities has been observed in patients hospitalized with
CHF [12], suggesting that many of these hospitaliza-
tions could be due to the presence of non-cardiovascular
comorbidities. We have not found studies assessing the
direct associated hospital resource cost due to CHF-asso-
ciated comorbidities, but we cannot rule out the possi-
bility of it being significant. Likewise, the association of
non-cardiovascular comorbidities with higher rates of
hospitalization and length of hospital stay could lead to
other significant social costs (job loss, professional care,
informal care) for patients and society in general. Com-
prehensive patient management could reduce these costs
for healthcare systems and society, and that future stud-
ies that estimate the costs associated with non-cardiovas-
cular comorbidities in patients with CHF are warranted.

Several limitations of this review should be taken into
account when evaluating its results. First, we did not
publish a protocol of the study prior to running the scop-
ing review, and the methods were therefore not peer-
reviewed prior to our search. Second, although English
is the language of the vast majority of scientific journals,
including non-English language studies or using addi-
tional search engines could have led to a greater number
of studies selected for the review. Third, we could not
perform a meta-analysis due to the heterogeneity of the
experimental designs, samples, comorbidity assessment
tools, and HRQoL assessment questionnaires used in the
selected studies. Fourth, most studies were not designed
to respond to the objective of this review, so there are lim-
itations inherent to the observational and cross-sectional
designs, threats to the internal validity of the selected
studies, lack of information such as severity of comorbid-
ities and how this could affect the impact of HRQoL, and
cases in which different results were obtained based on
the statistical test used. However, observational designs
allowed studying the presence of associated comorbidi-
ties that would have been part of the exclusion criteria in
another type of study. In addition, given the multicenter
design of most of these studies, the results could be gen-
eralized to the rest of the population with CHF.

Conclusions

The results of this scoping review show that the impact
of non-cardiovascular comorbidities on the HRQoL
of patients with CHF is consistently negative and
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significant. The comorbidities whose impact has been
studied most frequently in the literature are anemia and
iron deficiency, respiratory diseases, mental disorders,
and diabetes. The presence of comorbidities whose
impact on HRQoL has been less studied (renal insuf-
ficiency, thyroid dysfunction, neoplasms, obesity) also
showed a significant association with a worse HRQoL.

The results highlight the relevance of including the
comorbidities associated with a worse HRQoL in the
integrated clinical management of CHF, with special
emphasis on treating or adequately controlling comor-
bidities of greater prevalence in these patients. Control
of these comorbidities can contribute not only to sig-
nificantly increasing the HRQoL of patients but it can
also provide other social benefits. Further studies are
needed to clearly estimate the impact that non-cardio-
vascular comorbidities have on HRQoL in patients with
CHE

Supplementary information

Supplementary information accompanies this paper at https://doi.
0rg/10.1186/512955-020-01566-y.

Additional file 1: Search strategies performed on each database. Descrip-
tion of the complete search strategy on each database.

Additional file 2: Summary of individual studies. Detailed summary of
individual studies

Additional file 3: Risk of bias for individual studies. Risk of bias grading for
individual studies according to the Quality Assessment Tool for Observa-
tional Cohort and Cross-Sectional Studies

Additional file 4: List of included and excluded studies. Detailed list
of included and excluded studies by title and/or abstract and full-text
records with reasons for exclusion.

Abbreviations

C: Cohort; CHF: Chronic heart failure; COPD: Chronic obstructive pulmonary
disease; CS: Cross-sectional; E: Experimental; EQ-5D: European Quality of

Life-5 Dimensions; HF: Heart failure; HRQoL: Health-related quality of life; ID:
Iron deficiency; KCCQ: Kansas City Cardiomyopathy Questionnaire; LVAD: Left
ventricular assist device; LVEF: Left ventricular ejection fraction; MC: Multi-
center; MLHFQ: Minnesota Living with Heart Failure Questionnaire; NA: Not
applicable; O: Observational; P: Prospective; R: Retrospective; SC: Single-center;
SF-12: 12-Item Short Form Health Survey; SF-36: 36-Item Short Form Health
Survey; SF-6D: Short Form Six Dimension.

Acknowledgements
The authors would like to thank RV, RS, Y1, IP, and AD of Weber for their valu-
able contribution to the development of this systematic review.

Authors’ contributions

AGD, SJM, and JCC conceived and designed this systematic review. AGD and
TML contributed to the acquisition, analysis, and interpretation of the data;
and contributed to the development of the drafts of this manuscript. JCC, SIM,
and JO supervised the process and critically revised the manuscript for impor-
tant intellectual content. All authors read and approved the final manuscript.

Funding
The present study was funded by Vifor Pharma, Spain. The design of the study
and the final manuscript received approval by Vifor Pharma.


https://doi.org/10.1186/s12955-020-01566-y
https://doi.org/10.1186/s12955-020-01566-y

Comin-Colet et al. Health Qual Life Outcomes (2020) 18:329

Availability of data and materials
The datasets supporting the conclusions of this article are included within the
article and its additional files.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

TML and AGD are employees of Weber, a consultancy firm that received fees
from Vifor Pharma, Spain, to develop this study. JO worked as an expert during
the conduct of the study and reports personal fees from the consultancy firm.
JCCreports grants and personal fees from Vifor Pharma, Spain, outside the
submitted work. SJIM is an employee of Vifor Pharma, Spain.

Author details

! Community Heart Failure Program, Department of Cardiology, Hospital
Universitario de Bellvitge; Bellvitge Biomedical Research Institute (IDIBELL),
L'Hospitalet de Llobregat, Barcelona, Spain.  University of Barcelona, Barce-
lona, Spain. > Weber, Madrid, Spain. * Department of Economic Analysis, Uni-
versity of Castilla-La Mancha, Toledo, Spain. ° Vifor Pharma, Barcelona, Spain.

Received: 25 May 2020 Accepted: 16 September 2020
Published online: 07 October 2020

References

1. Metra M, Teerlink JR. Heart failure. Lancet. 2017,390(10106):1981-95.

2. Ponikowski P Voors AA, Anker SD, Bueno H, Cleland JGF, Coats AJS,
et al. 2016 ESC Guidelines for the diagnosis and treatment of acute and
chronic heart failure: The Task Force for the diagnosis and treatment of
acute and chronic heart failure of the European Society of Cardiology
(ESC)Developed with the special contribution of the Heart Failure Asso-
ciation (HFA) of the ESC. Eur Heart J. 2016,37(27):2129-200.

3. OrsoF, Fabbri G, Maggioni AP. Epidemiology of heart failure. In: Bauer-
sachs J, Butler J, Sandner P, editors. Heart failure handbook of experimen-
tal pharmacology. Springer: Cham; 2016. p. 15-33.

4. Heidenreich PA, Albert NM, Allen LA, Bluemke DA, Butler J, Fonarow
GC, et al. Forecasting the impact of heart failure in the United States: a
policy statement from the American Heart Association. Circ Heart Fail.
2013;6(3):606-19.

5. van Deursen VM, Urso R, Laroche C, Damman K, Dahlstrém U, Tavazzi
L, et al. Co-morbidities in patients with heart failure: an analysis of the
European Heart Failure Pilot Survey. Eur J Heart Fail. 2014;16(1):103-11.

6. van Deursen VM, Damman K, van der Meer P, Wijkstra PJ, Luijckx
G-J, van Beek A, et al. Co-morbidities in heart failure. Heart Fail Rev.
2014;19(2):163-72.

7. Braunstein JB, Anderson GF, Gerstenblith G, Weller W, Niefeld M, Herbert
R, et al. Noncardiac comorbidity increases preventable hospitalizations
and mortality among medicare beneficiaries with chronic heart failure. J
Am Coll Cardiol. 2003;42(7):1226-33.

8. Streng KW, Nauta JF, Hillege HL, Anker SD, Cleland JG, Dickstein K, et al.
Non-cardiac comorbidities in heart failure with reduced, mid-range and
preserved ejection fraction. Int J Cardiol. 2018;271:132-9.

9. Crespo-Leiro MG, Anker SD, Maggioni AP, Coats AJ, Filippatos G,
Ruschitzka F, et al. European Society of Cardiology Heart Failure
Long-Term Registry (ESC-HF-LT): 1-year follow-up outcomes and dif-
ferences across regions: ESC-HF-LT: 1-year follow-up. Eur J Heart Fail.
2016;18(6):613-25.

10. Maggioni AP, Dahlstrém U, Filippatos G, Chioncel O, Leiro MC, Drozdz J,
et al. EURObservational Research Programme: regional differences and
1-year follow-up results of the Heart Failure Pilot Survey (ESC-HF Pilot).
Eur J Heart Fail. 2013;15(7):808-17.

11. GerberY, Weston SA, Redfield MM, Chamberlain AM, Manemann SM,
Jiang R, et al. A contemporary appraisal of the heart failure epidemic
in Olmsted County, Minnesota, 2000 to 2010. JAMA Intern Med.
2015;175(6):996-1004.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 12 of 13

Sharma A, Zhao X, Hammill BG, Hernandez AF, Fonarow GC, Felker GM,
et al. Trends in noncardiovascular comorbidities among patients hos-
pitalized for heart failure: insights from the Get With the Guidelines-
Heart Failure Registry. Circ Heart Fail. 2018;11(6):e004646.

Drozd M, Jankowska EA, Banasiak W, Ponikowski P. Iron Therapy in
patients with heart failure and iron deficiency: review of iron prepara-
tions for practitioners. AM J CARDIOVASC DRUG. 2017;17(3):183-201.
Comin-Colet J, Enjuanes C, Gonzélez G, Torrens A, Cladellas M, Merofo
O, et al. Iron deficiency is a key determinant of health-related quality of
life in patients with chronic heart failure regardless of anaemia status.
Eur J Heart Fail. 2013;15(10):1164-72.

Pantilat SZ, O'Riordan DL, Rathfon MA, Dracup KA, De Marco T. Etiology
of pain and its association with quality of life among patients with
heart failure. J Palliat Med. 2016;19(12):1254-9.

Fotos NV, Giakoumidakis K, Kollia Z, Galanis P, Copanitsanou P, Pana-
noudaki E, et al. Health-related quality of life of patients with severe
heart failure. A cross-sectional multicentre study. Scand J Caring Sci.
2013;27(3):686-94.

Ancheta IB, Battie C, Cobb S, Ancheta C, Miller A, Chiong JR. The impact
of B-type natriuretic peptide, New York Heart Association classifica-
tion and depression on quality of life in nonhospitalized heart failure
patients. Prog Cardiovasc Nurs. 2009;24(4):124-30.

Bektas S, Franssen FME, van Empel V, Uszko-Lencer N, Boyne J, Knack-
stedt C, et al. Impact of airflow limitation in chronic heart failure. Neth
Heart J. 2017;25(5):335-42.

Baert A, De Smedt D, De Sutter J, De Bacquer D, Puddu PE, Clays E, et al.
Factors associated with health-related quality of life in stable ambula-
tory congestive heart failure patients: systematic review. Eur J Prev
Cardiolog. 2018;25(5):472-81.

Juenger J, Schellberg D, Kraemer S, Haunstetter A, Zugck C, Herzog W,
et al. Health related quality of life in patients with congestive heart fail-
ure: comparison with other chronic diseases and relation to functional
variables. Heart. 2002;87(3):235-41.

Lesman-Leegte |, Jaarsma T, Coyne JC, Hillege HL, Van Veldhuisen DJ,
Sanderman R. Quality of life and depressive symptoms in the elderly: a
comparison between patients with heart failure and age- and gender-
matched community controls. J Card Fail. 2009;15(1):17-23.

Heo S, Moser DK, Lennie TA, Zambroski CH, Chung ML. A comparison
of health-related quality of life between older adults with heart failure
and healthy older adults. Heart Lung. 2007;36(1):16-24.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al.
PRISMA extension for scoping reviews (PRISMA-ScR): checklist and
explanation. Ann Intern Med. 2018;169(7):467.

World Health Organization. Chapter IX Diseases of the circulatory
system (100-199). ICD-10 Version:2010. 2019 [cited 2019 Jun 14]. https://
icd.who.int/browse10/2010/en#/IX

National Heart, Lung, and Blood Institute. Study Quality Assessment
Tools | National Heart, Lung, and Blood Institute (NHLBI). National
Heart, Lung, and Blood Institute. 2019 [cited 2019 Jul 9]. https://www.
nhibi.nih.gov/health-topics/study-quality-assessment-tools

Arnold SV, Jones PG, Allen LA, Cohen DJ, Fendler TJ, Holtz JE, et al.
Frequency of poor outcome (death or poor quality of life) after left
ventricular assist device for destination therapy: results from the INTER-
MACS Registry. Circ Heart Fail. 2016;9(8):e002800.

Bhatt KN, Kalogeropoulos AP, Dunbar SB, Butler J, Georgiopou-

lou VV. Depression in heart failure: can PHQ-9 help? Int J Cardiol.
2016;15(221):246-50.

Carson P, Tam SW, Ghali JK, Archambault WT, Taylor A, Cohn JN, et al.
Relationship of quality of life scores with baseline characteristics

and outcomes in the African-American heart failure trial. J Card Fail.
2009;15(10):835-42.

Chan PS, Khumri T, Chung ES, Ghio S, Reid KJ, Gerritse B, et al. Echo-
cardiographic dyssynchrony and health status outcomes from cardiac
resynchronization therapy: insights from the PROSPECT trial. JACC
Cardiovasc Imaging. 2010;3(5):451-60.

Comin-Colet J, Anguita M, Formiga F, Almenar L, Crespo-Leiro MG,
Manzano L, et al. Health-related quality of life of patients with chronic
systolic heart failure in Spain: results of the VIDA-IC study. Rev Esp
Cardiol (Engl Ed). 2016,;69(3):256-71.


https://icd.who.int/browse10/2010/en#/IX
https://icd.who.int/browse10/2010/en#/IX
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools

Comin-Colet et al. Health Qual Life Outcomes

31.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

(2020) 18:329

Cully JA, Phillips LL, Kunik ME, Stanley MA, Deswal A. Predicting quality of
life in veterans with heart failure: the role of disease severity, depression,
and comorbid anxiety. Behav Med. 2010;36(2):70-6.

Enjuanes C, Klip IT, Bruguera J, Cladellas M, Ponikowski P, Banasiak

W, et al. Iron deficiency and health-related quality of life in chronic

heart failure: results from a multicenter European study. Int J Cardiol.
2014;174(2):268-75.

Fritschi C, Redeker NS. Contributions of comorbid diabetes to sleep char-
acteristics, daytime symptoms, and physical function among patients
with stable heart failure. J Cardiovasc Nurs. 2015;30(5):411-9.
Gastelurrutia P, Lupon J, Altimir S, de Antonio M, Gonzalez B, Cabanes R,
et al. Effect of fragility on quality of life in patients with heart failure. Am J
Cardiol. 2013;112(11):1785-9.

Harrow BS, Eaton CB, Roberts MB, Assaf AR, Luo X, Chen Z. Health utilities
associated with hemoglobin levels and blood loss in postmenopausal
women: the Women's Health Initiative. Value Health. 2011;14(4):555-63.
Igbal J, Francis L, Reid J, Murray S, Denvir M. Quality of life in patients with
chronic heart failure and their carers: a 3-year follow-up study assessing
hospitalization and mortality. Eur J Heart Fail. 2010;12(9):1002-8.

Moliner P, Jankowska EA, van Veldhuisen DJ, Farre N, Rozentryt P, Enjuanes
C, et al. Clinical correlates and prognostic impact of impaired iron storage
versus impaired iron transport in an international cohort of 1821 patients
with chronic heart failure. Int J Cardiol. 2017;243:360-6.

Smolderen KG, Pelle AJ, Kupper N, Mols F, Denollet J. Impact of peripheral
arterial disease on health status: a comparison with chronic heart failure.
JVasc Surg. 2009;50(6):1391-8.

Staniute M, Brozaitiene J, Burkauskas J, Kazukauskiene N, Mickuviene

N, Bunevicius R. Type D personality, mental distress, social support and
health-related quality of life in coronary artery disease patients with heart
failure: a longitudinal observational study. Health Qual Life Outcomes.
2015;13:1.

Wienbergen H, Pfister O, Hochadel M, Fach A, Backhaus T, Bruder O,

et al. Long-term effects of iron deficiency in patients with heart failure
with or without anemia: the RAID-HF follow-up study. Clin Res Cardiol.
2018;108(1):93-100.

Pefa-Longobardo LM, Rodriguez-Sanchez B, Mata-Cases M, Rodriguez-
Manfas L, Capel M, Oliva-Moreno J. Is quality of life different between
diabetic and non-diabetic people? The importance of cardiovascular
risks. PLoS ONE. 2017;12(12):e0189505.

Martens P, Nijst P, Verbrugge FH, Smeets K, Dupont M, Mullens W. Impact
of iron deficiency on exercise capacity and outcome in heart failure

with reduced, mid-range and preserved ejection fraction. Acta Cardiol.
2018;73(2):115-23.

Strauss WE, Auerbach M. Health-related quality of life in patients with iron
deficiency anemia: impact of treatment with intravenous iron. Patient
Relat Outcome Meas. 2018;9:285-98.

Lam CSP, Doehner W, Comin-Colet J, IRON CORE Group. Iron deficiency
in chronic heart failure: case-based practical guidance. ESC Heart Fail.
2018;5(5):764-71.

Mistry R, Hosoya H, Kohut A, Ford P. Iron deficiency in heart failure, an
underdiagnosed and undertreated condition during hospitalization. Ann
Hematol. 2019;98(10):2293-7.

Belmar Vega L, de Francisco A, Albines Fiestas Z, Serrano Soto M, Kislikova
M, Seras Mozas M, et al. Iron deficiency in patients with congestive heart

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

Page 13 of 13

failure: a medical practice that requires greater attention. Nefrologia
(English Edition). 2016;36(3):249-54.

Ponikowski P, Veldhuisen DJ, Comin-Colet J, Ertl G, Komajda M, et al. Ben-
eficial effects of long-term intravenous iron therapy with ferric carboxy-
maltose in patients with symptomatic heart failure and iron deficiency.
Eur Heart J. 2015;36(11):657-68.

Comin-Colet J, Lainscak M, Dickstein K, Filippatos GS, Johnson P, Lischer
TF, et al. The effect of intravenous ferric carboxymaltose on health-related
quality of life in patients with chronic heart failure and iron deficiency: a
subanalysis of the FAIR-HF study. Eur Heart J. 2013;34(1):30-8.
Triposkiadis F, Giamouzis G, Parissis J, Starling RC, Boudoulas H,
Skoularigis J, et al. Reframing the association and significance of co-
morbidities in heart failure: co-morbidities in heart failure. Eur J Heart Fail.
2016;18(7):744-58.

Kelkar AA, Spertus J, Pang P, Pierson RF, Cody RJ, Pina IL, et al. Utility of
patient-reported outcome instruments in heart failure. JACC Heart Fail.
2016;4(3):165-75.

Garin O, Herdman M, Vilagut G, Ferrer M, Ribera A, Rajmil L, et al.
Assessing health-related quality of life in patients with heart failure: a
systematic, standardized comparison of available measures. Heart Fail
Rev. 2014;19(3):359-67.

Kirklin JK, Naftel DC, Stevenson LW, Kormos RL, Pagani FD, Miller MA, et al.
INTERMACS database for durable devices for circulatory support: first
annual report. J Heart Lung Transplant. 2008;27(10):1065-72.

Franciosa JA, Taylor AL, Cohn JN, Yancy CW, Ziesche S, Olukotun A, et al.
African-American Heart Failure Trial (A-HeFT): rationale, design, and
methodology. J Card Fail. 2002;8(3):128-35.

Chung ES, Leon AR, Tavazzi L, Sun J-P, Nihoyannopoulos P, Merlino J, et al.
Results of the predictors of response to CRT (PROSPECT) trial. Circulation.
2008;117(20):2608-16.

Klip IT, Comin-Colet J, Voors AA, Ponikowski P, Enjuanes C, Banasiak W,

et al. Iron deficiency in chronic heart failure: an international pooled
analysis. Am Heart J. 2013;165(4):575-582.€3.

Redeker NS, Muench U, Zucker MJ, Walsleben J, Gilbert M, Freudenberger
R, et al. Sleep disordered breathing, daytime symptoms, and functional
performance in stable heart failure. Sleep. 2010;33(4):551-60.

Langer RD, White E, Lewis CE, Kotchen JM, Hendrix SL, Trevisan M. The
Women's Health Initiative Observational Study: baseline characteristics
of participants and reliability of baseline measures. Ann Epidemiol.
2003;13(9 Suppl):S107-121.

Voors AA, Anker SD, Cleland JG, Dickstein K, Filippatos G, van der Harst

P et al. A systems BIOlogy Study to TAilored Treatment in Chronic Heart
Failure: rationale, design, and baseline characteristics of BIOSTAT-CHF. Eur
JHeart Fail. 2016;18(6):716-26.

Wienbergen H, Pfister O, Hochadel M, Michel S, Bruder O, Remppis BA,

et al. Usefulness of iron deficiency correction in management of patients
with heart failure [from the Registry Analysis of Iron Deficiency-Heart
Failure (RAID-HF) Registry]. Am J Cardiol. 2016;118(12):1875-80.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Impact of non-cardiovascular comorbidities on the quality of life of patients with chronic heart failure: a scoping review
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methodology
	Search strategy
	Inclusion and exclusion criteria and study selection
	Data extraction
	Quality of studies included in the scoping review
	Data synthesis and presentation

	Results
	Study selection
	Characteristics of the studies
	Characteristics of the participants
	Comorbidity and health-related quality of life
	Anemia and iron deficiency
	Mental and behavioral disorders
	Diabetes mellitus
	Diseases of the respiratory system

	Quality of the selected studies

	Discussion
	Conclusions
	Acknowledgements
	References


