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ABSTRACT　
 
OBJECTIVE　To assess the role of beta-blockers (BB) in patients with chronic kidney disease (CKD) aged ≥ 75 years.
 
METHODS AND RESULTS　From January 2008 to July 2014, we included 390 consecutive patients ≥ 75 years of age with ejec-
tion fraction ≤ 35% and glomerular filtration rate (GFR) ≤ 60 mL/min per 1.73 m2. We analyzed the relationship between treat-
ment with BB and mortality or cardiovascular events. The mean age of our population was 82.6 ± 4.1 years. Mean ejection frac-
tion was 27.9% ± 6.5%. GFR was 60−45 mL/min per 1.73 m2 in 50.3% of patients, 45−30 mL/min per 1.73 m2 in 37.4%, and < 30
mL/min per 1.73 m2 in 12.3%.  At the conclusion of follow-up, 67.4% of patients were receiving BB. The median follow-up was
28.04 (IR:  19.41−36.67)  months.  During the study period,  211 patients  (54.1%)  died and 257 (65.9%)  had a major  cardiovascular
event (death or hospitalization for heart failure). BB use was significantly associated with a reduced risk of death (HR = 0.51, 95%
CI:  0.35−0.74; P < 0.001).  Patients  receiving BB consistently showed a reduced risk of  death across the different  stages of  CKD:
stage IIIa (GFR = 30−45 mL/min per 1.73 m2; HR = 0.47, 95% CI: 0.26−0.86, P < 0.000 1), stage IIIb (GFR 30−45 mL/min per 1.73
m2; HR = 0.55, 95% CI: 0.26−1.06, P = 0.007), and stages IV and V (GFR < 30 mL/min per 1.73 m2; HR = 0.29, 95% CI: 0.11−0.76; P =
0.047).
 
CONCLUSIONS　The use of BB in elderly patients with HFrEF and renal impairment was associated with a better prognosis.
Use of BB should be encouraged when possible.

 

H eart failure (HF) is one of the most pre-
valent cardiovascular (CV) disorders
worldwide. Approximately half of all

patients with HF have reduced or mid-range ejec-
tion fraction.[1,2] Due to their negative inotropic ac-
tion, for many years beta-blockers (BB) were con-
traindicated in patients with HF. Toward the end of
the last century, however, these drugs were shown
to have highly positive effects in patients with HF.
Since then, they have become a cornerstone in the
treatment of HF with systolic dysfunction,[3] and the
most recent clinical practice guidelines encourage

BB use to reduce mortality and CV events.[4,5]

Despite such advances, data remain scarce on the
role of these drugs in elderly patients with chronic
kidney disease (CKD). Classically, both elderly and
CKD patients have been underrepresented in clinic-
al trials, creating a gap in the evidence base. In ad-
dition, CKD is highly prevalent among elderly pa-
tients with HF and reduced ejection fraction
(HFrEF).[6] As a result, though HF drugs (e.g., An-
giotensin-Converting Enzyme inhibitors (ACEi)/
Angiotensin Receptor Blockers (ARB), BB, Miner-
alocorticoid Receptor Antagonist (MRA), An-
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giotensin Receptor-Neprilysin Inhibitors (ARNI))
provide a substantial cardiovascular (CV) benefit,
the underrepresentation of elderly patients with
CKD in the primary clinical trials and the existence
of side effects may limit their use.[6,7] As well as
ACEi/ARB and MRA,[8] the elderly may be less likely
to receive BB than other populations with HFrEF,
particularly in cases with associated CKD, despite
the fact that there is no clear reason to avoid this
medication.[9] Our study analyzes the role of BB
therapy in elderly patients with HFrEF and CKD.

METHODS

Patients

We carried out a single-center, observational co-
hort study. From January 2008 to July 2014, we con-
secutively enrolled 802 patients 75 years of age or
older with left ventricular ejection fraction (LVEF) ≤
35% as measured by 2-dimensional echocardio-
graphy. Of the total population, 390 had renal
impairment, defined as a glomerular filtration rate
(GFR) < 60 mL/min per 1.73 m2.

A specific database compiled in the cardiac ima-
ging department of Hospital Fundación Jiménez
Díaz (Madrid, Spain) was used to screen for pa-
tients meeting both criteria. All patients underwent
regular medical supervision according to their
symptoms and the indications of their physician
(cardiologists or general practitioners) to optimize
treatment.

Data including baseline clinical characteristics,
cardiovascular risk factors, comorbidities, GFR cal-
culated by CKD-EPI equation, electrocardiographic
findings (rhythm, heart rate, and QRS complex
width), New York Heart Association (NYHA) func-
tional class, and type and dose of cardiovascular
drugs at the start of follow-up were collected from
patients’ electronic health records. Data analysis
was performed in 2019.

This investigation was carried out in accordance
with the principles outlined in the Declaration of
Helsinki.

Outcomes and Follow-up

The outcomes analyzed in our study were the
rate of all-cause death and major CV events. Here,
CV events included death from any cause or admis-

sion due to HF. HF admission was defined as ad-
mission to a health-care facility lasting > 24 h due to
the worsening of HF symptoms and followed by
specific treatment for HF (regardless of the cause of
cardiac decompensation). Data on clinical events
and death during follow-up were collected from pa-
tients’ electronic health records or, if unavailable,
from telephone interviews with patients or relatives.

Statistical Analysis

Data were subjected to descriptive statistical ana-
lysis via frequency measurements (absolute fre-
quencies and percentages) for qualitative variables
and using mean and standard deviation for quantit-
ative variables. The magnitude of the effects of the
variables was expressed as hazard ratio (HR) and
95% confidence interval (95% CI). Univariate ana-
lysis of the quantitative variables was performed
using the Student t test when the variables were
normally distributed, and the Mann-Whitney U test
when distribution was not normal. Qualitative vari-
ables were analyzed using the χ2 or the Fisher exact
test.

Because observational studies do not allow for
randomization, we planned 2 different approaches
to avoid potential confounding factors: multivari-
ate Cox proportional hazard and propensity score
(PS)-matched analysis. These two analyses were
used to determine significant predictors of CV
events and mortality. First, we performed a mul-
tivariate analysis with Cox (backward stepwise) re-
gression. Of all the baseline variables collected, we
selected those with the potential to act as confound-
ing factors. The selection criteria were as follows:
first, clinical and biological plausibility and, second,
the statistical criterion of Mickey, excluding all
those variables that returned a P value > 0.20 on
univariate analysis. Second, we performed a PS-matched
analysis. The PS was calculated by means of an
ordered logistic regression model, taking the BB
group as the dependent variables and adopting a
parsimonious approach. In a first step, all the fol-
lowing variables were included in the univariate
analysis: age, gender, hypertension, diabetes mel-
litus, obesity, GFR, chronic obstructive pulmonary
disease (COPD), peripheral vascular disease, any
degree of cognitive impairment, any degree of func-
tional disability, ischemic origin of reduced EF, pre-
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vious HF admission, sinus rhythm, wide QRS com-
plex, LVEF, and New York Heart Association (NYHA)
Class I or II (vs. III, IV, or not available) at initiation
of follow-up. All variables with a P-value < 0.2 were
entered into a multivariate binary logistic regres-
sion model, which served to estimate the PS of
every patient. Patient matching was performed at a
1:1 ratio with the nearest neighbor method (caliper =
0.2 × SD [logitPs]).

Results are expressed as hazard ratio (HR) and
95% CI. Statistical analyses were performed with
SPSS version 22.0 (SPSS, Inc, Chicago IL, USA).

RESULTS

Baseline Characteristics

During the study period, 802 consecutive pa-
tients with LVEF ≤ 35% were assessed for eligibility.
Of these, 390 patients were included due to associ-
ated renal impairment. Table 1 shows the baseline
characteristics of our population. In terms of sex,
62.3% were male, and the mean age was 82.6 ± 4.1
years. Mean LVEF was 27.9% ± 6.5%. An ischemic
etiology was found in 50.6% of cases. GFR was
between 60 and 45 mL/min per 1.73 m2 in 50.3% of
patients, 45−30 mL/min per 1.73 m2 in 37.4%, and <
30 mL/min per 1.73 m2 in 12.3%.

At the end of follow-up (32 ± 23 months), 263
(67.4%) patients were undergoing treatment with
BB. The most commonly used BB by type was biso-
prolol once daily in 143 (54.4%) patients followed
by carvedilol twice daily in 111 (42.2%) patients,
metoprolol twice daily in 6 (2.3%) patients, and ne-
bivolol once daily in 3 (1.1%) patients. Chronic lung
disease (32.4%), followed by bradycardia (9.0%), as-
thenia (4.5%), and deterioration of HF (4.5%) were
the most frequent reasons why study subjects did
not take BB; however, in 29.7% of these patients no
formal contraindication was found. Dose levels of
BB used are shown in Table 2 for both the entire
population and according to GFR.

Outcomes

After a median follow-up of 28.04 (IR: 19.41−
36.67) months, 211 patients (54.1%) died and 257 pa-
tients (65.9%) developed a major CV event (death or
hospitalization for HF). Of the patients who died,
the cause of death was CV in 56 cases (26.5%), and

non-CV causes accounted for 73 deaths (34.6%). We
were unable to determine the cause of death in 82
patients (38.9%). Regarding HF hospitalization
alone, 146 patients (37.4%) of the total study popu-
lation were admitted due to HF decompensation.
We performed a multivariate analysis (Cox regres-
sion) of our study population in order to identify
significant predictors of total mortality, following
the methodology described above. In similar fash-
ion, we performed another multivariate analysis
(Cox regression) to determine significant predictors
of CV events. Tables 3 and 4 show the results of
univariate and multivariate analyses of overall mor-
tality (Table 3) and CV events (Table 4). A mul-
tivariate Cox regression analysis revealed that the
use of BB was significantly associated with lower
mortality rates (HR = 0.53, 95% CI: 0.37−0.78, P log-
rank < 0.001), as compared with patients not receiv-
ing BB (Figure 1A). However, BB use was not signi-
ficantly associated with differences in CV events.
When we used propensity score matching specific-
ally aimed at analyzing the role of BB in our popu-
lation, we found that BB had benefited our popula-
tion, producing a difference that reached statistical
significance (HR = 0.45, 95% CI: 0.27−0.75, P =
0.002) (Figure 1B). Similarly, we found no relation-
ship between BB and CV events. Finally, a mul-
tivariate Cox analysis considering HF hospitaliza-
tion alone revealed no relation between BB and a re-
duction in HF admissions; only ACEi/ARBs played
a protective role in this regard (HR = 0.467; 95%CI: 0.313−
0.696).

When we analyze the role of BB according to
eGFR, we see similar results throughout the study
population. In the subgroup of patients with stage
IIIa CKD (GFR 45−60/min per 1.73 m2), BB signific-
antly reduced mortality (HR = 0.47; 95%  CI:
0.26−0.86; P log-rank < 0.000 1); the same was true
for patients with stage IIIb (GFR = 30−45/min per
1.73 m2; HR = 0.55, 95% CI: 0.26−1.06; P log-rank =
0.007) and stages IV and V disease (GFR < 30 mL/min
per 1.73 m2; HR = 0.29, 95% CI: 0.11−0.76; P log-rank =
0.047) (Figure 2).

When we analyzed the population by BB dose, no
differences in the mean dose of bisoprolol and
carvedilol were found between the different glom-
erular filtration groups. A similar analysis was not
done for metoprolol and nebivolol because of their
low rate of use in our population.
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DISCUSSION

Blocking the adrenergic system with BB has
proven effectiveness in patients with HFrEF,[3] and

this treatment is currently included in clinical
guidelines.[4,5] A closer look at the studies reporting
evidence in support of using these drugs, however,

 

Table 1    Baseline characteristics.

Total population (n = 390)
BB (after propensity score matching) (n = 178)

Yes (n = 89) No (n = 89) P value
Age, yrs 82.6 ± 4.1 82.9 ± 5.0 82.8 ± 5.1 NS

Male 243 (42.3%) 51 (57.3%) 55 (61.8%) NS

High blood pressure 322 (82.8%) 79 (88.8%) 73 (82.0%) NS

Diabetes mellitus 129 (33.2%) 26 (29.2%) 32 (36.0%) NS

Hyperlipidemia 180 (46.3%) 47 (52.8%) 30 (33.7%) 0.015

Current smoker 27 (6.9%) 6 (5.6%) 12 (13.5%) NS

BMI > 30 kg/m2 31 (8.0%) 9 (10.1%) 7 (7.9%) NS

Chronic lung disease 84 (21.6%) 28 (31.5%) 30 (33.7%) NS

Stroke/TIA 60 (15.4%) 11 (12.4%) 16 (18.0%) NS

Peripheral artery disease 78. (20.1%) 15 (16.9%) 20 (22.5%) NS

Chronic liver disease 11 (2.8%) 1 (1.1%) 1 (1.1%) NS

Severe osteoarthritis 69 (17.8%) 24 (27.0%) 18 (20.2%) NS

Cognitive impairment 42 (10.9%) 14 (15.7%) 9 (10.1%) NS

Functional disability 56 (14.5%) 15 (16.8%) 16 (18.0%) NS

LVEF 27.9% ± 6.5% 27.8% ± 6.7% 27.9% ± 7.0% NS

Ischemic LV dysfunction 197 (50.6%) 50 (70.4%) 37 (56.9%) NS

Previous HF admission 230 (59%) 50 (56.2%) 51 (57.3%) NS

QRS > 120 ms 213 (54.6%) 46 (54.1%) 51 (62.2%) NS

Sinus rhythm 238 (61%) 57 (66.3%) 55 (64.7%) NS

GFR, mL/min per 1.73 m2 42.8 ± 11.8

　45−60 196 (50.3%) 48 (53.9%) 41 (46.1%) NS

　30−44 146 (37.4%) 26 (29.2%) 39 (43.8%) NS

　< 30 48 (12.3%) 15 (16.9%) 9 (10.1%) NS

Hemodialysis 12 (3.1%) 0 (0.0%) 4 (4.5%) NS

NYHA III−IV 66 (17.9%) 19 (21.3%) 19 (21.3%) NS

Betablockers 263 (67.4%) − − −

ACEi/ARB 268 (68.7%) 62 (69.7%) 58 (65.2) −

MRA 156 (41.6%) 36 (40.4%) 44 (49.4%) NS

Diuretics 313 (83.7%) 75 (84.3%) 76 (85.4%) NS

Digoxin 52 (13.9%) 9 (10.1%) 19 (21.3%) NS

Ivabradine 22 (5.9%) 1 (1.1%) 11 (12.4%) 0.005

Amiodarone 63 (16.8%) 15 (16.9%) 19 (21.3%) NS

Anticoagulation 167 (44.7%) 39 (43.8%) 32 (36.0%) NS

ICD/CRT 65 (16.6%) 16 (18.0%) 7 (7.8%) NS

Data are presented as mean ± SD or n (%). ACEi: angiotensin converting enzyme inhibitors; ARB: angiotensin receptor blocker; BMI:
body mass index; CRT: cardiac resynchronization therapy; GFR: glomerular filtration rate; ICD: implantable cardioverter defibrillator;
LVEF: left ventricular ejection fraction; MRA: mineral-corticoid receptor antagonist; NYHA: New York Heart Association class; TIA:
transient ischemic attack.
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reveals that the populations studied present a relat-
ively low number of comorbidities, with few pa-
tients over 75 years of age (average age commonly
under 65 years),[10,11] making these studies unrepres-
entative of routine clinical practice.[12] Elderly pa-
tients make up a substantial portion of the popula-
tion with severe left ventricular dysfunction,[9] and
the rate of renal failure in this cohort is often 3-fold
higher than that of the general population.[13] In ad-
dition, these patients have a higher proportion of
other comorbidities and polypharmacy, and more
than 70% of HF patients older than 80 years fulfil
frailty criteria.[14,15] These differences are important
to bear in mind when interpreting the results of ran-

domized clinical trials on BB, and nowadays, specific
data remain limited and controversial.[16]

Although the available evidence on BB therapy in
patients > 70 years with HFrEF is limited, recent
studies support the use of these drugs. The SENI-
ORS trial compared the use of BB against a placebo
in patients over 70 years of age with HF;[17] all pa-
tients included in the study had a clinical history of
chronic HF with one or both of the following fea-
tures: documented hospital admission within the
previous 12 months with a discharge diagnosis of
congestive HF or documented LVEF ≤ 35% within
the previous 6 months. The trial demonstrated a
correlation between nebivolol use and a significant

 

Table 2    Daily doses of beta-blockers used.

Overall population GFR60−45 mL/min/
1.73 m2

GFR45−30 mL/min/
1.73 m2

GFR < 30 mL/min/
1.73 m2

Carvedilol (N, mean dose (mg)) 111, 16.9 ± 14.0 52, 17.1 ± 13.3 44, 16.7 ± 14.7 15, 17.3 ± 15.2

Bisoprolol (N, mean dose (mg)) 143, 4.0 ± 2.8 81, 3.8 ± 2.6 46, 4.7 ± 3.1 16, 3.0 ± 2.4

Metoprolol (N, mean dose (mg )) 6, 79.2 ± 33.2 3, 66.7 ± 28.9 27, 5.0 ± 35.4 11, 25.0 ± 0.0

Nebivolol (N, mean dose (mg)) 3, 4.2 ± 2.4 1, 5.0 ± − 1, 5.0 ± − 1, 2.5 ± −

Data are presented as mean ± SD. GFR: glomerular filtration rate; SD: standard deviation.

 

Table 3    Univariate and multivariate analysis of overall mortality.

Univariate analysis Multivariate analysis

HR 95% CI HR 95% CI
Age 1.11 1.05−1.11 1.08 1.04−1.12

Sex 1.09 0.84−1.78

High blood pressure 1.16 0.76−1.77

Diabetes mellitus 1.11 0.88−1.54

Hyperlipidemia 0.94 0.72−1.24

Chronic lung disease 1.22 0.89−1.67

Stroke/TIA 1.62 1.15−2.28 1.84 1.19−2.85

Ischemic LV dysfunction 1.57 1.11−2.24 1.96 1.32−2.92

Previous HF admission 1.38 1.04−1.83 1.65 1.13−2.13

QRS > 120 ms 0.84 0.64−1.11

Sinus rhythm 1.01 0.76−1.34

LVEF 0.96 0.95−0.98 0.96 0.94−0.98

NYHA III−IV 1.91 1.34−2.69 1.87 1.20−2.00

Beta-blockers 0.47 0.36−0.63 0.53 0.37−0.78

ACEi/ARB 0.76 0.56−1.01 NS

MRA 1.09 0.83−1.44

ICD/CRT 0.45 0.24−0.84 0.46 0.23−0.93

ACEi: angiotensin converting enzyme inhibitors; ARB: angiotensin receptor blocker; CRT: cardiac resynchronization therapy; LVEF:
left ventricular ejection fraction; NYHA: New York Heart Association class; TIA: transient ischemic attack. Variables included in the
multivariate analysis:  age, cerebrovascular disease, previous heart failure, ischemic left ventricle dysfunction, New York Heart
Association class, angiotensin converting enzyme inhibitors/angiotensin receptor blocker, beta-blocker therapy, left ventricular
ejection fraction, and implantable cardioverter defibrillator/cardiac resynchronization therapy.
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(14%) reduction of the primary end-point, a com-
posite of all-cause mortality or cardiovascular hos-
pital admission. Though a secondary end-point, no
favorable impact of nebivolol on all-cause mortality
was demonstrated (HR = 0.88, 95% CI: 0.71−1.08; P =
0.21).[18] We believe that the main difference between
the SENIORS study and both our study and pivotal

clinical trials is the inclusion of patients with pre-
served LVEF, since 35% of patients were reported to
have LVEF > 35%. In fact, no treatment has demon-
strated a clear survival benefit among patients with
preserved LVEF-HF.[4,5] There is a lack of robust data
evidencing decreased mortality associated with
BB administration in the elderly population. Hernandez

 

Table 4    Univariate and multivariate analysis of cardiovascular events.

Univariate analysis Multivariate analysis

HR 95% CI HR 95% CI
Age 1.06 1.04−1.09 1.07 1.03−1.10

Sex 1.17 0.90−1.51

High blood pressure 1.27 0.91−1.76 NS

Diabetes mellitus 1.11 0.86−1.43

Hyperlipidemia 1.01 0.79−1.29

Chronic lung disease 1.48 1.12−1.96 1.58 1.12−2.25

Stroke/TIA 1.45 1.06−2.00 1.59 1.06−2.39

Ischemic LV dysfunction 1.78 1.29−2.44 1.67 1.19−2.33

Previous HF admission 1.44 1.11−1.86 1.65 1.13−2.13

QRS > 120 ms 0.83 0.65−1.07

Sinus rhythm 1.14 0.88−1.47

LVEF 0.98 0.97−1.00 NS

NYHA III−IV 1.59 1.15−2.19 NS

Beta−blockers 0.71 0.54−0.92 NS

ACEi/ARB 0.68 0.52−0.87 0.71 0.50−0.98

MRA 1.08 0.84−1.38 NS

ICD/CRT 0.74 0.45−1.21 NS

ACEi: angiotensin converting enzyme inhibitors; ARB: angiotensin receptor blocker; CRT: cardiac resynchronization therapy; GRF:
glomerular filtration rate; HF: heart failure; ICD: implantable cardioverter defibrillator; LVEF: left ventricular ejection fraction; MRA:
mineral-corticoid receptor antagonist; NYHA: New York Heart Association class; TIA: transient ischemic attack. Included variables in
the multivariate analysis:  age,  high blood pressure,  chronic obstructive pulmonary disease,  New York heart  Association class,
angiotensin converting enzyme inhibitors/angiotensin receptor blocker, previous heart failure, betablocker therapy, left ventricular
ejection  fraction,  mineral-corticoid  receptor  antagonist  therapy,  cerebrovascular  disease,  and  implantable  cardioverter
defibrillator/cardiac resynchronization therapy.

 

Figure 1    All-cause mortality in overall population. (A): Kaplan-Meier curve showing all-cause mortality in the overall population,
comparing the group under beta-blocker therapy (green) against the group not receiving this treatment (blue); (B): Kaplan-Meier curve
showing all-cause mortality, comparing the group under beta-blocker therapy (green) versus the group that did not use beta-blockers
(blue), after propensity score matching.
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et al., in the OPTIMIZE-HF registry, suggest that BB
are beneficial in elderly patients with HFrEF.[16] Few
studies have reported clear benefit of BB in elderly
population in terms of mortality. Our group con-
ducted a retrospective, observational study in eld-
erly patients (> 75 years) with HFrEF, concluding
that BB therapy improves survival in patients with
LVEF lesser than or equal to 0.35, although this ef-
fect seems unrelated to the dose received (P = 0.025).[18]

Another issue to take into account when evaluat-
ing these patients is CKD status. We know this dis-
order is more prevalent in patients with HF and has
an important influence on prognosis.[19,20] In addi-
tion, we know that the presence of CKD in HF pa-
tients affects the prescription, dosage, and mainten-
ance of therapies that have demonstrated benefits in
HFrEF.[4,5] In addition, advanced-stage CKD was an
exclusion criterion in many of the clinical trials ana-
lyzing the role of BB therapy in patients with HFrEF.[21]

Furthermore, those studies that have examined the
role of BB therapy in this group of patients are mostly
observational in design, and the endpoints used are
less relevant (i.e., other than major factors or non-
fatal clinical events).[22,23] Despite this lack in the
knowledge base, presence of CKD is one of the
primary factors associated with increased mortality.[22]

Most clinical trials carried out to date use exclu-
sion criteria based on glomerular filtration rate
(GFR), and as a result patients with Stage I and II
kidney disease are well-represented (GFR > 90
mL/min per 1.73 m2 and 60−89 mL/min per 1.73
m2, respectively).[24,25] However, this representative-
ness decreases at lower GFR, and the available data
on patients at stage IV and V are scant.

This pattern can be seen in the classical studies
investigating the role of BB therapy in HFrEF pa-
tients with associated Stage-IIIa, Stage-IIIb, and
Stage-IV-V CKD(25). Although there is no strong
evidence of the effect of BB in CKD, stage III is bet-
ter represented in the different clinical trials. In the
MERIT-HF trial (metoprolol vs placebo), which in-
cluded patients with HFrEF, there was a significant
relative risk reduction in the composite endpoint of
CV hospitalization/all-cause mortality in patients
with GFR of 45−60 mL/min per 1.73 m2 (HR = 0.68
(0.52−0.90)) and even in patients with GFR < 45
mL/min per 1.73 m2.[26]

In the CIBIS-II trial on the effect of bisoprolol in
patients with HFrEF, BB significantly reduced the
mortality and HF-related hospital stay in the sub-
group of patients with GFR <60 mL/min per 1.73
m2 as well as those with GFR < 45 mL/min per 1.73
m2.[27] As in the SENIORS trial in patients with re-
duced GFR, the effect of BB was not different from
the effect in patients with GFR above 60 mL/min
per 1.73 m2.[28] Finally, a meta-analysis of the effect
of carvedilol in the COPERNICUS (Carvedilol Pro-
spective Randomized Cumulative Survival) and
CAPRICORN (Carvedilol Post Infarct Survival Con-
trol in LV Dysfunction) trials showed that this BB
significantly improved outcome in patients with
eGFR between 45 and 60 mL/min per 1.73 m2.
There was no interaction between the effect of
carvedilol treatment and eGFR categories (< 45 vs.
45 to 60 mL/min per 1.73 m2).[29]

Stages IV and V are not well-represented, though
data from both the MERIT-HF and CIBIS-II trials
suggest that BB are effective in patients with CKD

 

Figure 2      Kaplan-Meier curves showing all-cause mortality,  comparing the group under beta-blocker therapy (green) versus the
group with no use of beta-blockers (blue) in the different subgroups according to glomerular filtration rate (GFR).
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stage IIIb-V(26,27). Specially, in the MERIT-HF
study, the metoprolol/placebo hazard ratio was
0.41 (95% CI: 0.25 to 0.68) in the 493 patients with
eGFR < 45 mL/min per 1.73 m2 (12% of the whole
study population). This subgroup had a mean eGFR
of 36.6 ± 6.8 mL/min per 1.73 m2, which included
patients with eGFR < 30 mL/min per 1.73 m2.[26] In
the SENIORS study, only 3.1% of patients had stage
IV CKD, but no subgroup analysis has been per-
formed on these patients.[28] However, only 8% of all
patients in these studies had stage 4 CKD. In a small
trial of hemodyalisis patients with HF, carvedilol
significantly improved the secondary combined en-
dpoint of all-cause mortality and CV death.[30]

Recently, Kotecha, et al.[31] published the largest
meta-analysis including patients with left ventricu-
lar dysfunction and CKD. The authors considered
10 double blind placebo-controlled trials that in-
cluded more than 16,000 patients. They found that
BB reduced the relative risk of all-cause mortality
by 27% (95% CI: 0.62−0.86) in patients with GFR of
45−60 mL/min per 1.73 m2  and 29%  (95%  CI:
0.58−0.87) in those with a GFR of 30−44 mL/min
per 1.73 m2. This benefit was only seen in patients in
sinus rhythm. In patients with GFR < 30 mL/min
per 1.73 m2 there were no enough patients to draw
conclusions due to the exclusion criteria of the dif-
ferent trials.[31]

Concern for increased toxicity often leads clini-
cians to undertreat these patients with CKD, caus-
ing less therapeutic resources to be devoted to indi-
viduals with myocardial infarction and concomit-
ant CKD.[32] However, it has been shown that these
therapeutic measures are beneficial in this population.[33]

Our population is particularly elderly (mean age,
82.6 ± 4.1 years), and as such is representative of the
individuals we treat in our daily practice. There is
currently no solid evidence on the role of BB in the
elderly population with HF and CKD. Given this
lack of data about the role of BB in this common
population: elderly with HF and CKD. For this reas-
on, we believe that our findings are relevant for
overall practice. We found a significant reduction in
all-cause mortality, and this benefit was main-
tained when separately assessing the role of BB
treatment in advanced CKD patients (< 45 mL/
min per 1.73 m2), as the protective effect of this
treatment continues to be statistically significant in

terms of all-cause mortality. The effect of treatment
with BB is neutral, however, when we isolate the
variable of mortality. The high rate of associated
cardiovascular co-morbidities may have attenuated
the beneficial effect of BB therapy in our study pop-
ulation in terms of CV events.

In sum, according to our data, treatment with BB
in elderly patients presenting HFrEF and CKD was
associated with a lower rate of all-cause mortality.
Our data thus show that BB therapy could improve
the prognosis of this selected population when
there is no formal contraindication for its use.

STUDY LIMITATIONS

Our study has certain limitations. First, the study
population is relatively small, which could influ-
ence the statistical results. In addition, it is a retro-
spective, non-randomized study using a historical
cohort from a single center. A third limitation is the
relatively short follow-up period, potentially mask-
ing a long-term benefit of BB in reduction of CV
events. Nevertheless, this last issue is less relevant
due to the short life expectancy of elderly patients
and the higher number of CV events they present.
Lastly, we were unable to discern the cause of death
in 82 (38.7%) patients as this information was lack-
ing from their clinical records.

CONCLUSIONS

According to our results, use of BB is signific-
antly associated with a reduction in all-cause mor-
tality in elderly patients with HFrEF and CKD irre-
spective of GFR. As a result, these drugs may be be-
neficial for these patients provided there are no
formal contraindications. Nevertheless, this is an
observational study and that residual confounding
may exist.
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