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fficacy, safety and tolerability of metoprolol CR/XL
n patients with diabetes and chronic heart failure:
xperiences from MERIT-HF

rakash C. Deedwania, MD,a Thomas D. Giles, MD,b Michael Klibaner, MD, PhD,c Jalal K. Ghali, MD,d

ohan Herlitz, MD, PhD,e Per Hildebrandt, MD, PhD,f John Kjekshus, MD, PhD,g Jindrich Spinar, MD,h

iri Vitovec, MD,i Hilary Stanbrook, PhD,j and John Wikstrand, MD, PhD,k on behalf of the MERIT-HF Study
roup* Fresno, Calif, New Orleans and Shreveport, La, Wayne, Pa, Göteborg, Sweden, Fredriksberg, Denmark,
slo, Norway, Brno, Czech Republic, and Wilmington, Del

ackground The objective of the current study was to examine the efficacy and tolerability of the �-blocker meto-
rolol succinate controlled release/extended release (CR/XL) in patients with diabetes in the Metoprolol CR/XL Random-

zed Intervention Trial in Chronic Heart Failure (MERIT-HF).

ethods The Cox proportional hazards model was used to calculate hazard ratios (HR) for convenience expressed
s relative risks (risk reduction � 1-HR), and 95% confidence intervals (CI).

esults The risk of hospitalization for heart failure was 76% higher in diabetics compared to non-diabetics (95% CI
8% to 123%). Metoprolol CR/XL was well tolerated and reduced the risk of hospitalization for heart failure by 37% in

he diabetic group (95% CI 53% to 15%), and by 35% in the non-diabetic group (95% CI 48% to 19%). Pooling of mor-
ality data from the Cardiac Insufficiency Bisoprolol Study II (CIBIS II), MERIT-HF, and the Carvedilol Prospective Random-
zed Cumulative Survival Study (COPERNICUS) showed similar survival benefits in patients with diabetes (25%; 95% CI
0% to 4%) and without diabetes (36%; 95% CI 44% to 27%); test of diabetes by treatment interaction was non-signifi-
ant. Adverse events were reported more often on placebo than on metoprolol CR/XL.

onclusions Patients with heart failure and diabetes have a much higher risk of hospitalization than patients with-
ut diabetes. Regardless of diabetic status, a highly significant reduction in hospitalizations for heart failure was observed
ith metoprolol CR/XL therapy, which was very well tolerated also by patients with diabetes. Furthermore, the pooled

ata showed a statistically significant survival benefit in patients with diabetes. (Am Heart J 2005;149:159–67.)
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Randomized clinical trials with �-blockers have
eported improved survival and reduced need for
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ospitalizations for worsening heart failure in pa-
ients with chronic symptomatic systolic heart fail-
re.1– 4 However, many physicians are reluctant to
rescribe �-blockers to the subgroup of patients
ith diabetes and heart failure. This probably is at-

ributable largely to concern about the safety and
olerability of �-blockers in this subgroup, and also
he lack of published data regarding their efficacy
n mortality and hospitalizations in patients with
iabetes. The aim of the present analyses was to ex-
mine the efficacy and tolerability of the �-blocker
etoprolol succinate controlled release/extended

elease (CR/XL) in patients with diabetes in the
etoprolol CR/XL Randomized Intervention Trial in
hronic Heart Failure (MERIT-HF). We also per-

ormed a meta-analysis of the survival benefit of
-blockers in patients with diabetes in the Cardiac
nsufficiency Bisoprolol Study II (CIBIS II), MERIT-
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F, and the Carvedilol Prospective Randomized Cu-
ulative Survival Study (COPERNICUS).

ethods
MERIT-HF was a prospective, double-blind, placebo-con-

rolled trial that randomized 3991 patients. The study had a
redefined Data Analysis Plan, in which subgroup analyses
ere pre-specified—including an analysis of patients with
iabetes mellitus for safety reasons. The present analyses fo-
us on the subgroup of patients with a history of diabetes (n

985). A subgroup analysis of patients with diabetes and
ore severe heart failure defined as New York Heart Associa-

ion (NYHA) class III/IV and ejection fraction (EF) �0.25 (n
199) was also performed.
The study design and main results have been published

reviously.2,3 An optimal allocation procedure (minimization
ethod) was used at randomization, taking into account the
istory of diabetes and other characteristics described previ-
usly. The study was closed early after the 2nd interim analy-
is performed by the Independent Safety Committee, which
howed a highly significant difference in total mortality favor-
ng metoprolol CR/XL.2 The mean follow-up time was 1 year.

Briefly, patients enrolled in MERIT-HF were men and
omen aged 40 to 80 years in NYHA classes II to IV with EF
f �0.40, and who, at the time of enrollment, had a heart
ate �68 beats per minute and were receiving optimum stan-
ard therapy with diuretics and an angiotensin-converting
nzyme (ACE) inhibitor.
After a single, blind, placebo run-in phase of 2 weeks, pa-

ients were randomized to metoprolol CR/XL or placebo,
ith starting doses of 12.5 mg (NYHA classes III and IV) or

5 mg once daily. It was recommended that the dose be dou-
led every 2 weeks to a target dose of 200 mg once daily, or
he highest tolerated dose.

The first 3 predefined outcomes in MERIT-HF were all-
ause mortality, the combined end point of all-cause mortal-
ty plus all-cause hospitalization (time to first event), and all-
ause mortality or hospitalization due to worsening heart
ailure (time to first event). Furthermore, the total number of
ospitalizations due to cardiovascular causes and to worsen-

ng heart failure were predefined end points; withdrawal of
tudy drug for any cause and worsening heart failure were
lso predefined end points. All serious adverse events (eg,
eath, hospitalization), and all adverse events leading to dis-
ontinuation of study drug were systematically recorded and
eported (non-serious adverse events not leading to with-
rawal of study drug did not have to be reported). For the
resent paper, all available documents were also evaluated

or information indicative of impaired glycemic control.

tatistical analysis
The Student t test for continuous variables and Fisher’s ex-

ct test for categorical variables were used when analyzing
ifferences in baseline characteristics between patients with
nd without diabetes. The Cox proportional hazards model
as used to calculate hazard ratios (HR), for convenience

xpressed as relative risks, and 95% confidence intervals (CI).
djustment was performed for the following variables: sex,
F, NYHA class, ischemic etiology, history of myocardial in-

arction, hypertension, systolic blood pressure, heart rate, (
nd smoking status. Absolute risk has been expressed as
umber of events per patient year of follow-up. Risk reduc-
ion was defined as 1-HR. The total number of hospitaliza-
ions was analyzed with the Monte Carlo method. P values of
.05 (2-sided) were considered significant.
Pooling of all-cause mortality data for patients with and
ithout diabetes from CIBIS II,5 MERIT-HF, and COPERNI-
US6 was performed with a meta-analysis technique based on

he 95% CIs of the relative risks in the studies.

esults
Of the 985 patients with a history of diabetes, 490
ere randomized to placebo and 495 to metoprolol
R/XL; 3006 had no history of diabetes, 1511 were

andomized to placebo and 1495 to metoprolol CR/XL.
aseline characteristics in the 2 randomization sub-
roups (placebo and metoprolol CR/XL) were very
imilar regardless of diabetes status (Table I). However,
s expected, there were a number of differences in
aseline characteristics between patients with and
ithout diabetes (Table I).
There were 199 patients with diabetes and more

evere heart failure (NYHA III/IV and EF �0.25); of
hese, 106 patients were randomized to placebo and
3 to metoprolol CR/XL. Similar differences in baseline
haracteristics between patients with and without dia-
etes were found in those with severe heart failure, as

n those for all patients randomized with and without
iabetes (data not shown). Mean EF at baseline in pa-
ients with severe heart failure was 0.19. For further
ata on baseline characteristics in patients with severe
eart failure, see Goldstein et al.7

otal mortality
Diabetes versus non-diabetes. Mortality risk was

lightly higher in the diabetic subgroup compared to
he non-diabetic subgroup (placebo vs placebo 8%;
5% CI �20% to 47%; P � .2; Figure 1). For those
ith severe heart failure, a similar trend was observed

26%; 95% CI �24% to 210%; P � .2).
Risk reduction with metoprolol CR/XL. A consis-

ent trend for a survival benefit favoring metoprolol
R/XL was observed in patients with diabetes: for all-
ause mortality, with 61 deaths (12.7% per patient-year
f follow-up) in the placebo group and 50 deaths
10.1%) in the metoprolol CR/XL group, risk reduction
as 18% (95% CI 44% to �19%; P � .2; Figure 2); and

or cardiovascular mortality (56 vs 44 deaths), includ-
ng sudden death (30 vs 22 deaths), and deaths from

orsening heart failure (20 vs 14 deaths), respectively
for results on mortality in the non-diabetic group, see
nd of the Results section). In patients with diabetes
nd severe heart failure, there were 24 deaths in the
lacebo group and 14 in the metoprolol CR/XL group

risk reduction 29%; 95% CI 65% to �41%; P � .2).
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ospitalizations
Diabetes versus non-diabetes. The risk of hospi-

alization was significantly higher in patients with dia-
etes compared to those without diabetes (placebo vs
lacebo, time to first event; Figure 1): for all-cause hos-
italization, the increase in risk was 41% (19% to 67%;
� .0001); for a cardiovascular hospitalization, 48%

22% to 79%; P � .0001); and for a hospitalization for
orsening heart failure, 76% (38% to 126%; P � .0001).
The highest absolute risk to be hospitalized for wors-

ning heart failure was observed in diabetic patients

Table I. Baseline characteristics of patients with and without diab

haracteristics

Diabetes

Placebo
(n � 490)

Metoprolol
(n � 49

ean age (y) 64.7 64.6
aucasian (%) 92 91
emale sex (%) 27 28
schemic etiology (%) 75 72
YHA class (%)
II 32 36
III 63 60
IV 4.5 4.0

jection fraction (mean) 0.28 0.2
ystolic blood pressure (mm Hg) 132 132
iastolic blood pressure (mm Hg) 77 79
eart rate (beats/min) 84 84
ody mass index (kg/m2) 28.5 28.6
erum creatinine (�mol/L) 112 112
moking status
Previous smoker (%) 60 57
Current smoker (%) 7 12
edical history
Previous MI (%) 54 53
Hypertension (%) 57 56
Angina pectoris (%) 46 42
PTCA or CABG (%) 31 28
Intermittent claudication (%) 16 13
Previous stroke (%) 9 10
Atrial fibrillation (%) 16 15
edications
Diuretics (%) 94 94
ACE inhibitor (%) 89 90
ACE-I or AII-blocker (%) 96 95
Digitalis (%) 71 70
Acetylsalicylic acid (%) 51 49
Statin (%) 27 26
Oral antidiabetic (%) 55 53
Insulin (%) 35 34

ymptoms
Peripheral edema (%) 21 22
Jugular venous distension (%) 18 17
Pulmonary rales (%) 13 14
Third heart sound (%) 23 24

YHA, New York Heart Association; PTCA, percutaneous transluminal coronary an
nhibitor; AII-blocker, angiotensin II blocker; MI, myocardial infarction; NA, not ap
ith severe heart failure (NYHA III/IV and EF�0.25) f
n placebo (50.4% per patient year of follow-up, Fig-
re 3, lower panel).
Risk reduction with metoprolol CR/XL. In the

iabetic group, 108 patients in the placebo group
ere hospitalized for worsening heart failure com-
ared with 72 patients in the metoprolol CR/XL group
risk reduction 37%; 95% CI 53% to 15%; P � .0026;
igure 2 and 3, and Table II). The corresponding risk
eduction in the non-diabetic group was 35% (95% CI
8% to 19%; P � .0002). Similar reductions were ob-
erved for total number of hospitalizations for heart

No diabetes
Diabetes vs.
no diabetes

P value
L Placebo

(n � 1511)
Metoprolol CR/XL

(n � 1495)

63.4 63.6 �.01
95 95 �.01
21 21 �.0001
63 63 �.0001

�.0001
44 42
52 54
3.6 3.3
0.28 0.28 �.2

129 129 �.0001
78 78 �.2
82 82 �.001
26.9 26.8 �.0001

105 106 �.0001
�.0001

53 54
17 15

47 46 �.001
39 40 �.0001
38 39 �.01
23 25 �.01
9 8 �.0001
7 8 �.05

16 16 �.2

89 90 �.0001
90 89 �.2
96 95 �.2
62 61 �.0001
44 45 �.01
23 21 �.01

- - NA
- - NA

13 13 �.0001
13 13 �.001
10 10 �.01
23 23 �.2

y; CABG, coronary artery bypass graft; ACE-I, angiotensin-converting enzyme
etes

CR/X
5)

8

ailure (Table II).
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In the diabetic group with severe heart failure, 40
atients in the placebo group were hospitalized for
orsening heart failure compared with 20 patients in

he metoprolol CR/XL group (risk reduction 53%; 95%
I 73% to 17%; P � .0087 (Figure 2 and 3, and Table

II). The corresponding risk reduction in the non-dia-
etic group was 44% (95% CI 63% to 17%; P � .0039).
imilar reductions were observed for total number of
ospitalizations for heart failure (Table III).

ombined end points
Figure 2 illustrates highly significant reductions in

he combined end point of all-cause mortality plus hos-
italizations for worsening heart failure (time to first
vent) in all subgroups analyzed. As concerns all-cause
ortality or all-cause hospitalization, 231 and 206 pa-

ients in the diabetic group (P � .16), and 536 and
35 patients in the non-diabetic group (P � .0001),
espectively, had an event; corresponding figures for
hose with severe heart failure were 60 and 44 pa-

Figure 2

oint estimates for hazard ratios and 95% confidence intervals for
ll-cause mortality, hospitalizations due to heart failure, and com-
ined end point of all-cause mortality or hospitalization due to
orsening heart failure (time to first event) separately given for all
atients randomized and for the 2 subgroups with and without
iabetes, respectively. Data are also given for patients with severe
eart failure (NYHA III/IV and EF of �0.25) with and without dia-
etes. Number of patients suffering an event (death or hospitaliza-

ion, respectively) is also given for all groups illustrated.
Figure 1

aplan-Meier estimates of cumulative percentage of all-cause mortal-
ty (top panel), all-cause hospitalization (second panel), cardiovascu-
ar hospitalization (third panel), and hospitalization from worsening
ients in the diabetic group (P � .19), and 143 and
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11 patients in the non-diabetic group (P � .0050),
espectively.

afety and tolerability
Hospitalizations and deaths occurring during

he titration phase. During the titration phase, up to
he 3-month visit there were 10 hospitalizations in the
iabetic group on placebo and 5 on metoprolol CR/
L, and 21 versus 14 deaths, respectively. Correspond-

ng figures in the non-diabetic subgroup were 20 ver-
us 14, and 51 versus 38, respectively.
Adverse events. Adverse events were more often

eported in the diabetic group than in the non-diabetic
roup and, regardless of diabetic status, were more
ften reported on placebo than on metoprolol CR/XL

Figure 3

ar diagrams illustrating absolute risk (by randomization group
nd normalized for patient years of follow-up) and relative risk
eduction for number of patients hospitalized for worsening heart
ailure with and without diabetes. The lower panel gives data for
he 2 diabetic subgroups with severe heart failure defined as
YHA III/IV and EF of �0.25.
Table IV). No difference in adverse events indicating w
mpaired glycemic control was observed between
etoprolol CR/XL and placebo in the diabetic

ubgroup.

dverse events leading to discontinuation of study
edicine
Regardless of diabetic status and severity of heart

ailure, more patients on placebo than on metoprolol
R/XL discontinued study treatment (Figure 4). The
bsolute figures for discontinuation rates were very
imilar on metoprolol CR/XL in all subgroups, regard-
ess of diabetic status and severity of heart failure.

In the diabetic group, 31 patients on placebo discon-
inued study drug because of heart failure compared
ith 18 patients in the metoprolol CR/XL group (risk

eduction 44%; P � .045). In patients with diabetes
nd severe heart failure, 12 and 4 patients (P � .06),
espectively, stopped study drug because of worsening
eart failure.
The mean dose of metoprolol CR/XL at the last fol-

ow-up visit was 162 mg in patients with diabetes and
56 mg in patients without diabetes; corresponding
gures in those with severe heart failure (NYHA III/IV
nd EF�0.25) were 171 mg and 163 mg, respectively.

ooling of mortality data from CIBIS II, MERIT-HF,
nd COPERNICUS
In CIBIS II, the relative risk in the diabetes subgroup
as 0.81 (95% CI 0.51 to 1.28), and in the non-diabe-

es subgroup 0.66 (0.54 to 1.19)5; corresponding fig-
res in MERIT-HF were 0.82 (0.56 to 1.19) and 0.69
0.46 to 0.76), and for COPERNICUS 0.65 in both sub-
roups6 (Figure 5). Pooling of the mortality data from
IBIS II, MERIT-HF, and COPERNICUS showed similar
urvival benefits in patients with and without diabetes:
he relative risk for all-cause mortality in patients with
iabetes was 0.76 (95% CI 0.60 to 0.96), and in those
ithout diabetes it was 0.64 (0.56 to 0.73); test of dia-
etes by treatment interaction was non-significant.

iscussion
The results of the present analysis show that patients
ith heart failure and diabetes, compared with pa-

ients with heart failure but without diabetes, more
ften had a history of myocardial infarction and revas-
ularization procedures, more often had hypertension
nd intermittent claudication, and had more severe
eart failure as judged from NYHA class and symptoms
nd signs such as dyspnea, rales, peripheral edema,
nd jugular venous distension.
Patients with diabetes also had a much higher risk of

ospitalization for heart failure, a much higher risk for
dverse events, and a much higher risk of stopping
tudy drug because of adverse events than did patients

ithout diabetes. The risk was especially high in pa-
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ients with diabetes and advanced heart failure on pla-
ebo: their risk for a hospitalization for heart failure
as nearly 4 times higher than that of all patients
ithout diabetes on placebo (50.4% vs 13.2% per year,

espectively, Figure 3). Regardless of diabetic status
nd severity of heart failure, however, there was a
ighly significant reduction in hospitalizations for heart
ailure with metoprolol CR/XL therapy, which was
ery well tolerated by patients with diabetes.

ooled data from CIBIS II, MERIT-HF and
OPERNICUS
In individual trials with �-blockers, reduction of mor-

ality in patients with diabetes may not be apparent
ecause these patients constitute a minority of those
andomized (Figure 5), thereby limiting the number of

Table II. Cause-specific data for number of patients hospitalized
randomized with and without diabetes

ospitalizations
Placebo

(n � 490)

ll causes
No. of patients with any hospitalization (n, rate, %) 209 (57.9)
Total no. of hospitalizations(n) 390

ardiovascular causes
No. of patients with any hospitalization (n, rate, %) 163 (41.4)
Total no. of hospitalizations (n) 279
orsening heart failure
No. of patients with any hospitalization (n, rate, %) 108 (25.4)
Total no. of hospitalizations (n) 180

ate, Per patient-year of follow-up.

Table III. Cause-specific data for number of patients hospitalized
severe heart failure (NYHA III/IV and ejection fraction of �0.25) w

ospitalizations
Placebo

(n � 106)

ll causes
No. of patients with any hospitalization (n, rate, %) 53 (76.7)
Total no. of hospitalizations (n) 126

ardiovascular causes
No. of patients with any hospitalization (n, rate, %) 49 (65.9)
Total no. of hospitalizations (n) 101
orsening heart failure
No. of patients with any hospitalization (n, rate, %) 40 (50.4)
Total no. of hospitalizations (n) 75

ate, Per patient-year of follow-up.
eaths available for analysis. Although 95% CIs for the r
azard ratios were widely overlapping between pa-
ients with and without diabetes in MERIT-HF, and no
tatistically significant interaction was observed, the
uestion arises whether �-blockade more effectively
educes the risk of dying in patients without diabetes
ompared with patients with diabetes. To shed light
n this question, data for mortality reduction by dia-
etic status have been analyzed for MERIT-HF, CIBIS II,
nd COPERNICUS combined (Figure 5). The pooled
ata show a statistically significant survival benefit in
atients with diabetes also.

ospitalizations
The risk for hospitalization for heart failure was 76%

igher in patients with diabetes compared with those
ithout diabetes (placebo groups). However, the risk

once and total number of hospitalizations in all patients

betes No diabetes

toprolol
CR/XL
� 495) P

Placebo
(n� 1511)

Metoprolol
CR/XL

(n � 1495) P

90 (50.7) .17 459 (37.1) 391 (30.6) .010
343 .18 759 678 .011

34 (32.4) .034 331 (25.0) 260 (19.2) .0019
221 .026 494 428 .0029

72 (16.0) .0024 186 (13.2) 128 (8.9) .0008
124 .0022 271 193 .0008

t once and total number of hospitalizations in all patients with
without diabetes

betes No diabetes

etoprolol
CR/XL
n � 93) P

Placebo
(n � 290)

Metoprolol
CR/XL

(n � 306) P

1 (62.9) NS 123 (59.1) 100 (42.7) .014
72 NS 237 201 .012

0 (39.8) .034 96 (42.3) 69 (27.1) .0070
47 .026 168 136 .0094

0 (25.0) .0024 63 (25.8) 40 (14.6) .0053
27 .0022 112 78 .0051
at least

Dia

Me

(n

1

1

at leas
ith and

Dia

M

(
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3

2

eduction with metoprolol CR/XL was similar in pa-
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ients with diabetics (37%) compared with those with-
ut diabetics (35%). Because of the increased absolute
isk in patients with diabetes, fewer patients with dia-
etes have to be treated to avoid 1 hospitalization for
eart failure compared with patients without diabetes:
reatment of 9 patients with diabetes for 1 year
voided 1 hospitalization for heart failure; the corre-
ponding figure in patients without diabetes was 23
atients.
A highly significant reduction in number of patients

eing hospitalized for worsening heart failure in those
ith severe heart failure also was observed; the risk

eduction in the diabetic group was 53% compared
ith 44% in the non-diabetic group. In this subgroup,
and 9 patients in the diabetic and non-diabetic

roup, respectively, had to be treated for 1 year to
void 1 hospitalization.

afety and tolerability
Metoprolol CR/XL was well tolerated by patients
ith heart failure and diabetes both during the titra-

ion phase and long-term, as judged from number of
atients hospitalized for worsening heart failure and
umber of adverse events reported. Investigators were
ble to up-titrate metoprolol CR/XL to doses similar to

Table IV. Adverse events in the two randomization groups with a

dverse event*
Placeb

% (n)

eart failure 17.5 (84
yperglycemic reaction 4.2 (20
ngina pectoris 5.0 (24
yocardial infarction 3.3 (16
trial fibrillation 3.8 (18
yspnea 1.3 (6)
ypotension 1.5 (7)
izziness 1.0 (5)
radycardia 0.6 (3)
V-block 1.0 (5)
ulmonary edema 0.6 (3)
ypoglycemic reaction† 0.6 (3)
iabetic ulcer 0.8 (4)
atigue 0.4 (2)
epression 0.4 (2)

mpotence 0.2 (1)
ronchospasm 0.4 (2)
hronic obstructive pulmonary disease 0 (0)
ew-onset diabetes –
ny adverse event leading to discontinuation 17.1 (74
ll patients with any adverse event 56.8 (27

One patient may have �1 adverse event.
All in patients on insulin.
hose in the non-diabetic subgroup. No difference in m
dverse events indicating impaired glycemic control
as observed between metoprolol CR/XL and placebo

n the diabetic subgroup. The excellent tolerability
rofile of metoprolol CR/XL may be due to the careful
p-titration procedure used, and to the high degree of

1-selectivity, even at higher doses, of this extended-
elease formulation.8

imitations
The point estimate for the mortality reduction in the
eta-analysis was somewhat lower for patients with

iabetes compared with those without diabetes: 24%
nd 36%, respectively. In the subgroup of patients
ith severe heart failure in MERIT-HF (NYHA III/IV

nd EF �0.25), the mortality reduction was 29% and
0% in patients with diabetes and those without, re-
pectively. However, just as we must be extremely
autious in over-interpreting positive effects in sub-
roups, even those that are predefined, we must also
e cautious in focusing on subgroups with an appar-
nt lesser degree of effect. We should examine sub-
roups to obtain a general sense of consistency.9 We
hould expect some variation of the treatment effect
round the overall estimate as we examine a large
umber of subgroups. The overall reduction in total

out diabetes

abetes No diabetes

Metoprolol
CR/XL
% (n)

Placebo
% (n)

Metoprolol
CR/XL
% (n)

13.6 (67) 9.8 (147) 6.6 (99)
4.9 (24) – –
2.8 (14) 4.1 (62) 3.8 (57)
4.3 (21) 2.2 (32) 1.7 (25)
1.6 (8) 2.4 (36) 1.7 (25)
1.8 (9) 1.3 (20) 1.3 (20)
1.6 (8) 0.4 (6) 0.9 (14)
1.2 (6) 0.7 (11) 1.1 (16)
1.4 (7) 0.4 (6) 1.5 (22)
0.8 (4) 0.3 (5) 0.2 (3)
0.8 (4) 0.4 (6) 0.3 (4)
0.8 (4) – –
0.8 (4) – –
0.2 (1) 0.8 (12) 1.3 (19)
0.2 (1) 0.5 (7) 0.2 (3)
0.2 (1) 0.1 (2) 0.3 (5)
0.2 (1) 0.4 (6) 0.3 (4)
0.2 (1) 0.5 (7) 0.3 (5)

– 0.3 (4) 0.2 (3)
11.7 (53) 10.7 (160) 9.5 (143)
48.8 (241) 41.0 (614) 36.0 (544)
nd with

Di

o

)
)
)
)
)

)
2)
ortality was remarkably similar in CIBIS II, MERIT-HF,
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nd COPERNICUS (34% to 35%; Figure 5). Thus, the
est estimate of the treatment effect on total mortality
or any subgroup is the estimate of the hazard ratio for
he overall trial.9

Non-serious adverse events not leading to with-
rawal of study drug did not have to be reported in
ERIT-HF. We do not believe, however, that the pat-

ern as regards these latter events is different from that
hich we observed for all other adverse events.

linical implications
Diabetes mellitus, and in particular type 2 diabetes,

as become progressively more common.10–12 Factors
xplaining this increase in prevalence include not only
doption of stricter criteria but also an actual increase
ue to aging of the population, as well as an increase

Figure 4

ar diagrams illustrating the yearly discontinuation rate of study
edicine due to adverse events by randomization group for all
atients with and without diabetes. The lower panel gives data for

hose with severe heart failure (NYHA III/IV and EF of �0.25).
n body fat and a decrease in physical activity in our w
ociety.13,14 Diabetes mellitus is closely linked to accel-
rated coronary atherosclerosis and related complications
uch as myocardial infarction and heart failure.10,11,13

roper treatment of risk factors, and meticulous meta-
olic control of diabetes, may considerably improve the
rognosis for patients with diabetes and myocardial in-

arction,15 and possibly prevent its occurrence.16,17 Nev-
rtheless, even with the best preventive strategies and
reatment of established cardiovascular risk factors, a con-
iderable proportion of patients with diabetes will de-
elop heart failure.1–4,10,11,13

The findings of this study confirm the markedly in-
reased risk of morbidity conferred by diabetes in pa-
ients with heart failure secondary to left ventricular
ystolic dysfunction. In particular, the risk of hospital-
zation for heart failure was profoundly increased
76%) in patients with diabetes compared with those
ithout diabetes. The significant reduction in number
f patients with diabetes hospitalized for heart failure
uring treatment with metoprolol CR/XL (37% in all
atients and 53% in those with severe heart failure)

llustrate the beneficial effect of �-blockers in patients
ith heart failure and diabetes.
Furthermore, our analysis of the combined data from

he CIBIS II, MERIT-HF, and COPERNICUS clearly dem-
nstrates the reduction of total mortality conferred by
-blockers in patients with diabetes and heart failure.

onclusions
Our analysis showed that the benefit of treatment

Figure 5

oint estimates for hazard ratios and 95% confidence intervals for
ll-cause mortality for all patients randomized in CIBIS II, MERIT-
F, and COPERNICUS and for subgroups of patients with and
ithout diabetes, respectively.
ith metoprolol CR/XL in heart failure extends to pa-
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ients with diabetes, including those with diabetes and
evere heart failure. Metoprolol CR/XL was very well
olerated in this population, with no evidence of the
isks traditionally attributed to �-blockade such as hy-
o- and hyperglycemia. It is time to remove existing
arriers for the use of �-blocker treatment in patients
ith heart failure and diabetes and to provide it to the

arge number of diabetic patients in need of this ther-
py, which should improve their quality of life by de-
reasing hospitalizations for heart failure, and also in-
rease survival.

We thank the CIBIS II Study Group for providing
he number of deaths in the 2 randomized groups
or patients with and without diabetes.
Data Management and Biostatistics: Georgina Ber-
ann and Peter Johansson, AstraZeneca, Mölndal,

nd Hans Wedel, Nordic School of Public Health,
öteborg, Sweden.
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