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Abstract: Background: Diabetes mellitus causes ischemic heart disease (IHD) through macrovascular or microvas-
cular involvement. Diabetes-associated hypertension, dyslipidemia, and obesity further increase coronary artery
disease risk and can cause left ventricular hypertrophy leading to heart failure with preserved ejection fraction in-
dependent of IHD. This study was undertaken to evaluate the differences in demographics, clinical characteristics,
Echocardiographic parameters, management, and outcomes between non-ischemic cardiomyopathy (NICM) and
ischemic cardiomyopathy (ICM) patients in cohort of diabetes patients. Methods: This retrospective study included
diabetes patients with reduced ejection fraction (<40) who were hospitalized with heart failure between January
2014 and February 2020. Patients were divided into two groups: group 1; ICM and group 2; NICM. Data obtained
on above mentioned features including mortality and heart failure readmissions were compared between the two
groups. Results: A total of 612 diabetes patients admitted with acute heart failure were screened of which 442 were
included. Group 1 (ICM) had 361 patients (81.7%) and group 2 (NICM) had 81 patients (18.3%). Patients in group
1 were older, predominantly males and with higher prevalence of hypertension, smoking and insulin dependent
Diabetes while group 2 patients had higher BMI and higher prevalence of cardiac rhythm problems. No significant
difference was detected in 5-year-mortality between the two groups (P=0.165). However, heart failure associated
hospitalizations were higher in group 2 though it was not statistically significant (P=0.062). Conclusion: There was
no difference in 5-years mortality between ICM and NICM in diabetes patients. However, NICM patients had higher
prevalence of obesity and rhythm problems.
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Introduction underlying etiology. Patients with ischemic car-
diomyopathy (ICM) have worse survival rates
than those with non-ischemic cardiomyopathy
(NICM) [1, 2]. However, the impact of DM on
NICM is not clearly defined. While some studies

showed that there was no association between

Diabetes mellitus (DM) can affect the cardio-
vascular system in different aspects. It can
cause ischemic heart disease (IHD) through
macrovascular or microvascular involvement. It

is also associated with other cardiac risk fac-
tors like hypertension (HTN), dyslipidemia and
obesity, which increase the risk for coronary
artery disease (CAD). Diabetes can also cause
left ventricular hypertrophy, which leads to
heart failure with preserved ejection fraction
(HFpEF) independent of IHD [1]. Presence of
DM in heart failure (HF) patients has prognos-
tic significance that may be influenced by the

DM and mortality risk in patients with NICM [3],
other studies found it resulting in increased
mortality rate only in this subgroup of patients
[4-6]. Additionally, some studies supported the
hypothesis of a possible direct detrimental
effect of DM on the myocardium [7, 8]. On the
other hand, a study in Denmark showed that
DM has similar adverse impact on long term
prognosis of both ICM and NICM [9].
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Several mechanisms have been described in
pathogenesis of NICM in diabetics. Myocardial
inflammation is a possible pathophysiologic
process contributing to cardiac hypertrophy,
fibrosis, and dysfunction in this subgroup of
heart failure (HF) patients [10-12].

Therefore, the objective of this study was to
evaluate the differences in clinical characteris-
tics, echocardiographic parameters, manage-
ment, and outcomes of NICM and ICM in diabe-
tes patients who are admitted to the hospital
with acute heart failure (AHF).

Methods
Definition and classification of cardiomyopathy

Patients with a history of coronary artery dis-
ease (CAD) documented by coronary angiogra-
phy, myocardial infarction (MI), or coronary
revascularization were classified as ischemic
cardiomyopathy (ICM). For NICM, we have used
the 2008 European Society of Cardiology (ESC)
working group classification of cardiomyopathy:
“A myocardial structural or functional disorder
in the absence of common causes like coronary
artery disease, hypertension, valve heart dis-
ease and congenital heart disease” [13].

AHF and HF with reduced EF were determined
based on the 2021 European Society of Car-
diology (ESC) HF guidelines [14]. Patients
admitted with AHF were considered to have
acute onset of symptoms (dyspnea at rest
or on exercise, fatigue, tiredness, ankle swell-
ing) and signs (tachycardia, tachypnea, elevat-
ed jugular venous pressure, pulmonary rales,
pleural effusion, hepatomegaly, peripheral
edema) secondary to abnormal cardiac func-
tion (with objective evidence of structural or
functional abnormality of the heart at rest
such as third heart sound, murmurs, cardio-
megaly, abnormal echocardiogram, raised
natriuretic peptide concentration).

Inclusion criteria

The study included patients (1) aged older
than 18 years, (2) diagnosed with diabetes and
on anti-diabetic medications, (3) had EF<40%
by visual echocardiographic assessment, and
(4) were admitted with AHF (whether acute de
novo or acute on chronic HF).
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Exclusion criteria

Patients with any of the following conditions
were excluded: valvular or rheumatic heart dis-
ease, congenital heart disease, alcohol cardio-
myopathy, peripartum cardiomyopathy, endo-
crine induced cardiomyopathy, iron overload
related cardiomyopathy, hypertrophic cardio-
myopathy, pulmonary heart disease, and/or
pericardial diseases.

Study design and study population

In this retrospective, observational, single-cen-
ter study, 612 consecutive patients with diabe-
tes who were hospitalized due to AHF from Jan-
uary 2014 to February 2020 were screened. Of
them, 160 patients were excluded due to HF
with preserved ejection fraction, and 10 others
because they met one of the exclusion criteria.
Hence, a total of 442 patients were included in
the study, out of whom 361 patients had ICM
and 81 patients had NICM.

Data collection

Baseline data at presentation including pa-
tients’ demographics, comorbidities, clinical
history, physical examination findings and med-
ications were collected from electronic medical
records. In this study, we included only diabe-
tes patients with confirmed diagnosis of DM
and on anti-diabetic medications. Chronic kid-
ney disease (CKD) was defined as individuals
who had an eGFR below 60 mL/min per 1.73
m? for three months or more, irrespective of the
cause [15, 16]. Obesity was defined according
to Center of Disease Control and Prevention
(CDC) as body mass index (BMI) of 30 kg/m? or
higher.

Laboratory investigations and diagnostics re-
ports including N-terminal pro-B type natriuret-
ic peptide (NT-pro BNP) were retrieved from the
hospital central lab data base. Electrocardio-
grams (ECG) and Echocardiography data were
collected from the cardiac non-invasive labora-
tory. Also, data on cardiac procedures like per-
cutaneous interventions (PCI), Coronary Artery
Bypass Grafting (CABG), implantable cardio-
verter defibrillator (ICD) and cardiac resynchro-
nization therapy (CRT) were collected from the
catheterization laboratory and operating room
records.
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Follow-up endpoints

Follow up data were collected on recurrent JF
hospitalizations and/or emergency visits as
well as mortality over 5 years. Hospitalization
was considered as HF hospitalization if the
definition of AHF in the European Society of
Cardiology guidelines (no new ischemic chang-
es and negative troponin) was met [14].

There were some patients who could not be
classified and hence, are not reported in the
present paper. These patients included those
in whom a specific etiology could not either be
ascertained, even after thorough screening of
patient files, or in whom the etiology was a mix
between different etiology groups.

The echocardiographic methods

Echocardiographic studies of AHF patients
were done and analyzed on admission in the
non-invasive core laboratory of the hospital.
The echocardiograms were obtained with
patients in the left lateral decubitus position
with the head of the examining table elevated
to about 30°, using the available echocardio-
graphic equipment-(Philips iE33, Probe-S5-1).
Standard images were obtained from multiple
tomographic planes. Imaging and Doppler
echocardiograms were performed. Studies
were performed using a standardized proto-
col and phased-array echocardiographs with
M-mode, 2-dimensional, pulsed, continuous-
wave, and color-flow Doppler capabilities. Re-
cordings were sent and stored in the non-inva-
sive laboratory data base.

Echocardiographic measurements

The main echo data comprised of ejection frac-
tion (EF), Grade of left ventricular hypertrophy
(LVH), left ventricular (LV) size, left atrial (LA)
size, right ventricular systolic pressure (RVSP),
Grade of LV diastolic dysfunction and right ven-
tricle (RV) systolic function.

LV internal dimension and interventricular sep-
tal and posterior wall thicknesses were mea-
sured at end diastole and end systole as rec-
ommended by the American Society of Echo-
cardiography (ASE) [17]. When optimal orienta-
tion of the M-mode line could not be obtained,
correctly oriented leading-edge linear dimen-
sion measurements were made from 2-dimen-
sional images as per ASE recommendations.
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Using the criteria from the American Society of
Echocardiography, February, 2009 [18], dia-
stolic dysfunction was divided into: grade | dia-
stolic dysfunction with impaired relaxation but
normal LV filling pressures at rest, grade 1A LV
diastolic dysfunction with impaired relaxation
and likely elevated LV end-diastolic pressure,
grade Il LV diastolic dysfunction with increased
LV filling pressures (pseudo normal pattern),
and grade lll LV diastolic dysfunction with high
LV filling pressures (restrictive pattern).

Quantification of Mitral regurgitation and Tri-
cuspid regurgitation severity were based main-
ly on color Doppler, pulse and continuous
Doppler signals from multiple windows of 2-D
echo. RVSP was calculated from the tricuspid
regurgitation velocity and estimated RA pres-
sure. RA pressure was estimated from the infe-
rior vena cava size and collapsibility. Right ven-
tricle systolic function was assessed mainly by
tricuspid annular plane systolic excursion (TA-
PSE; normal 21.7 cm) and visual estimation.

Statistical analysis

Categorized data were summarized as percent-
ages whereas continuous data were summa-
rized as means and standard Deviations (SD)
or Medians and Inter-quartile ranges (IQR).
Comparisons between different groups were
performed using Chi-square test or Fisher’s
exact test for categorical variables, where
Student t-test or Mann-Whitney u test for con-
tinuous data. All statistical analysis were per-
formed using SAS version 9.2 (SAS Institute,
Inc. Cary, NC) and (R foundation for Statistical
Computing, Vienna, Austria).

Results

A total of 442 patients were included in the
study and were divided into two groups: the
ICM group (361 patients, 81.7%) and NICM
group (81 patients, 18.3%).

Patients” demographics and clinical character-
istics

The overall cohort had a mean age of 67.47+
11.3 years in which 74.6% were male. Half of
this cohort population had history of CKD with
median GFR of 50.44+30.87, 24.2% had ane-
mia, mean HbA1C level was 8.5+2.06 and
mean NT pro BNP level was 7149+8210 with
no differences in these demographics between
the two groups (Table 1).
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Table 1. Baseline clinical demographics and laboratory investigation of ICM vs. NICM

ICM

NICM

Total

N=361(81.67%)  N=81 (18.33%) N=442 Prvalue

Age (mean + SD) 68.23+10.97 64.09+12.22 67.47+11.31 0.003
Male, n (%) 278 (77.01%) 52 (64.20%) 330 (74.66%) 0.017
Nationality

Saudi, n (%) 270 (75.00%) 70 (86.42%) 340 (77.10%) 0.027

Non-Saudi, n (%) 90 (25.00%) 11 (13.58%) 101 (22.90%)

BMI kg/m?, mean (SD) 28.19+5.90 30.83+7.28 28.68+6.26 <0.001

SBP mmHg median (IQR) 119.9+21.51 122.1+22.35 120.4+21.66 0.415

DBP mmHg median (IQR) 67.80+12.38 69.23+£13.59 68.07+12.61 0.356

Resting HR B/min median (IQR) 78.13+14.12 77.56+16.12 78.03+14.50 0.751
JVP

Normal n (%) 179 (66.30%) 27 (52.94%) 206 (64.17%) 0.068

Raised n (%) 91 (33.70%) 24 (47.06%) 115 (35.83%)
NYHA CLASS

I'n (%) 92 (31.51%) 14 (24.14%) 106 (30.29%) 0.535

IIn (%) 134 (45.89%) 29 (50.00%) 163 (46.57%)

I (%) 50 (17.12%) 13 (22.41%) 63 (18.00%)

IV n (%) 16 (5.48%) 2 (3.45%) 18 (5.14%)
EF% mean (SD) 29.19+8.68 28.00+£7.91 28.98+8.55 0.259
HTN n (%) 308 (93.05%) 70 (86.42%) 378 (91.75%) 0.052
Dyslipidaemia n (%) 93 (31.85%) 19 (23.75%) 112 (30.11%) 0.162
Smoking n (%) 90 (27.86%) 7 (8.75%) 97 (24.07%) <0.001
Atrial fibrillation history n (%) 66 (19.02%) 25 (31.25%) 91 (21.31%) 0.016
H/0 M 228 (63%) 0 (0%) 228 (63%) 0.001
H/0 PCI 120 (33%) 0 (0%) 120 (33%) 0.001
H/0O CABG 100 (28.6%) 0 (0%) 100 (28.6%) 0.001
ICD/CRTD n (%) 77 (22.32%) 28 (34.57%) 105 (24.65%) 0.021
Anaemia n (%) 84 (23.27%) 23 (28.40%) 107 (24.21%) 0.330
CKD n (%) 190 (52.63%) 37 (45.68%) 227 (51.36%) 0.258
eGFR ml/minmedian (IQR) 49.98+30.61 52.50+32.15 50.44+30.87 0.509
Obesity n (%) 199 (56.53%) 53 (65.43%) 252 (58.20%) 0.143
Thyroid disease n (%) 37 (10.69%) 10 (12.35%) 47 (11.01%) 0.669
ECG

None from those 4 findings n (%) 171 (58.97%) 19 (26.03%) 190 (52.34%) <0.001

LVH n (%) 22 (7.59%) 8 (10.96%) 30 (8.26%)

LBBB n (%) 31 (10.69%) 14 (19.18%) 45 (12.40%)

Paced n (%) 29 (10.00%) 14 (19.18%) 43 (11.85%)

AF in ECG n (%) 37 (12.76%) 18 (24.66%) 55 (15.15%)
HgB gm/dl, median (IQR) 119.5+20.56 117.1+20.15 119.1+20.48 0.324
Serum Cr pmol /L median (IQR) 168.5+106.8 170.1+129.4 168.8+111.2 0.904
K, mmol/L median (IQR) 4.41+0.61 4.26+0.63 4.38+0.62 0.054
Iron, ymol/L median (IQR) 9.284+5.38 9.97+5.76 9.4045.44 0.406
Ferritin, mcg/L median (IQR) 202.4+218.5 259.6+659.8 212.4+338.0 0.278
HbA1C% median (IQR) 8.58+2.05 8.11+2.13 8.50+2.06 0.094
NT pro BNP pg/mL, median (IQR) 7214+8238 685018128 714948210 0.728

Values are the number of patients (%), unless indicated otherwise. BMI: Body mass index; HTN: hypertension; HR: Heart Rate;
SBP: systolic blood pressure; NT-proBNP: N-terminal Pro B-type natriuretic peptide; EF: ejection fraction; ICD: implantable car-
dioverter defibrillator; CRT: cardiac resynchronization therapy; NYHA: New York heart association; SBP: systolic blood pressure;
DBP: diastolic blood pressure; HR: heart rate; bpm: beats per minute; LV: left ventricular; IQR: interquartile range; AF: atrial

fibrillation; GFR: glomerular filtration rate.
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Table 2. Echocardiographic parameters of ICM vs. NICM

ICM NICM Total

N=361(81.7%) N=81(18.3%)  N=442 Prvalue

LVH grade
None to mild 343 (95.01%) 76 (93.82%) 419 (94.8%) 0.417
Moderate to severe 18 (4.99%) 5 (6.17%) 23 (5.2%)

LV size
None to mild 271 (75.06%) 56 (69.13%) 327 (74%) 0.168
Moderate to severe 90 (24.93%) 25 (30.86%) 115 (26%)

LA size
None to mild 202 (55.95%) 36 (44.44%) 238 (53.8%) 0.040
Moderate to severe 159 (44.04%) 45 (55.55%) 204 (46.2%)

Grade of diastolic dysfunction
Impaired relaxation (Grade 1) n (%) 59 (25.43%) 12 (37.50%) 71 (26.89%) 0.437
Impaired relaxation with high filling pressure (Grade IA) n (%) 4 (1.72%) 0 (0.00%) 4 (1.52%)
Pseudo normal (Grade II) n (%) 69 (29.74%) 7 (21.88%) 76 (28.79%)
Restrictive (Grade ) n (%) 100 (43.10%) 13 (40.63%) 113 (42.80%)

RVSP
None to mild 260 (72.02%) 56 (69.13%) 316 (71.5%) 0.347
Moderate to severe 101 (27.97%) 25 (30.86%) 126 (28.5%)

RV function
None to mild 263 (72.85%) 55 (67.90%) 318 (71.9%) 0.222
Moderate to severe 98 (27.14%) 26 (32.09%) 124 (28.1%)

Mitral regurgitation
None to mild 266 (73.68%) 55 (67.90%) 321 (72.6%) 0.179
Moderate to severe 95 (26.31%) 26 (32.09%) 121 (27.4%)

Tricuspid regurgitation
None to mild 289 (80.05%) 61 (75.30%) 350 (79.2%) 0.210
Moderate to severe 72 (19.94%) 20 (24.69%) 92 (20.8%)

LVH, left ventricle hypertrophy; LV, left ventricle; LA, left atrium; RVSP, Right ventricle systolic pressure; RV, right ventricle.

The ICM group included older patients
(68.23£10.97 vs. 64.09+12.22, P=0.003),
more males (77% vs. 64.2%, P=0.017) and
higher prevalence of hypertension (93% vs.
86.42%, P=0.05), smoking (27.86% vs. 8.75%,
P=0.001), and insulin dependent Diabetes
(58.12% vs. 40%, P=0.004) than the NICM
group. Additionally, patients in this group had
the following medical history: 63% myocardial
infarction (63%), PCI (one-third), and CABG
(one-third).

The NICM patients had higher BMI (30.83+
7.28 vs. 28.1945.90, P<0.001) and higher
prevalence of rhythm problems (LBBB, paced
rhythm and atrial fibrillation) (63% vs. 34.87%,
P<0.001) compared to ICM patients. Addi-
tionally, more patients in the NICM group
received ICD/CRTD therapy (34.6% vs. 22.3%,
P=0.021). Other demographic and clinical
Characteristics are described in Table 1.
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Echocardiographic data

Mean EF was 28.98+8.55. 26% had moderate
to severe LV dilatation, 28.5% had moderate to
severe pulmonary hypertension and 28% had
moderate to severe RV dysfunction with no sig-
nificant differences between both groups. Also,
we have looked at the grade of left ventricular
diastolic dysfunction (LVDD) in these two
groups and found that 42.8% of patients had
Grade Il LVDD (Restrictive pattern), 29% had
Grade Il LVDD (Pseudo normal pattern) and
27% have grade | LVDD (impaired LV relax-
ation) with no significant differences between
both groups. Echocardiographic characteristics
are shown in Table 2.

In-hospital management

In terms of HF medications, it was found that
Lasix was used in 93.3%, B-blockers in 96.4%,
ACEl in 39%, ARB in 17.3% and ARNI in 12% of
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Figure 1. In-hospital heart failure medications, vaccination and health edu-
cation in ICM vs. NICM. B blockers, beta blockers; ACEI, Angiotensin-convert-

tion was provided to 88% of
the study population about

ences were found between
the two groups (Figure 1).

A total of 254 patients
(57.5%) were on oral hypogly-
cemic agents only while 240
patients (54.5%) were on
insulin. The patients in the
ICM group used more insulin
than those in the NICM group

their disease, side effects of
their medications, complian-
ce with diet and other medi-
cations. No significant differ-
O o
&°

ing-enzyme inhibitors; ARB, Angiotensin receptor blockers; ARNi, Angiotensin (58% vs. 40%, P=0.004).

receptor-neprilysin Inhibitors; MRA, mineralocorticoid receptor antagonist;
ASA, acetylsalicylic acid (aspirin); ISDN, isosorbide dinitrate.

100.0%

One-third of the patients
were on DDP4 (26%) and only
few (5%) patients were on
SGLT2 inhibitors (Figure 2).
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Figure 2. Diabetic medications prescribed in ICM vs. NICM. OHA, oral hypo-
glycemic agents; DDP4, Dipeptidyl peptidase-4 inhibitor; SGLT2 inhibitors,

Sodium-glucose cotransporter-2 Inhibitors.

patients in the whole cohort with no differenc-
es between the two groups.

The use of Aspirin (ASA), Isosorbide Dinitrate
and statins was more in ICM compared to
NICM (78.33% vs. 33.8%, 42% vs. 22.5% and
93% vs. 74% respectively, P<0.001). The use of
anticoagulation and Spironolactone was more
in NICM compared to ICM (35.4% vs. 26%,
P=0.091) and (46% VS. 30%, P=0.011) respec-
tively (Figure 1).

About two thirds of the cohort patients
(63.75%) received yearly Influenza and Pneu-
mococcal vaccine with no significant differ-
ence between the two groups. Health educa-
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SGLT2 inhibitors

Long term mortality and
heart failure hospitalization

There was no significant dif-
ference in 5-year-mortality
between ICM and NICM
(39.5% vs. 34.1%, P=0.165).
However, compared to ICM
group, there was a higher
L rate of HF hospitalizations in
NICM group though it was
just shy of statistical signifi-
cance (49.38% vs. 36.11%,
P=0.062) (Table 3).

Discussion

In the current study we aimed to analyze the
differences in clinical characteristics, Echo-
cardiographic parameters, management and
outcomes between ICM and NICM in diabetes
patients to study the differential impact of dia-
betes on mortality and recurrent HF hospital-
ization in the absence of ischemic burden.
Diabetes patients with reduced EF who were
admitted with acute decompensated HF were
included and the cohort was divided into two
groups-ICM and NICM. Patients in the ICM
were older, with more males and had higher
prevalence of other cardiac risk factors. The
NICM patients had higher BMI with higher
prevalence of rhythm problems (LBBB, paced
rhythm and atrial fibrillation).

Am J Cardiovasc Dis 2022;12(2):56-66
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Table 3. Long term outcomes mortality and Hf hospitalization

Outcomes Diabetic ICMP Diabetic NICMP Total P-value
status
Alive 128 (35.56%) 33 (40.74%) 161 (36.51%) 0.165
Dead 123 (34.17%) 32 (39.51%) 155 (35.15%)
Unknown 109 (30.28%) 16 (19.75%) 125 (28.34%)
Hospitalization for HF
No 129 (35.83%) 26 (32.10%) 155 (35.15%) 0.062
Yes 130 (36.11%) 40 (49.38%) 170 (38.55%)
Unknown 101 (28.06%) 15 (18.52%) 116 (26.30%)

On analysis, no difference was found in 5-year-
mortality between the ICM and NICM patients.
However, a trend of increased hospitalization
due to recurrent HF was noted in the NICM
group compared to ICM though was not sta-
tistically significant. The available data on the
impact of DM on long term outcomes of HF
patients without ischemic heart disease is con-
flicting [3-9]. Anderson et al [9] demonstrated
that HF patients with concomitant diabetes
had an approximately 40% increased risk of
death, compared to HF patients without diabe-
tes and this increased mortality was similar
among patients with ischemic and non-isch-
emic HF, which corroborates with findings. The
fact that the present study found the prognosis
to be similar in both groups, and the fact that
some of the previous studies have reported no
interaction between ischemic HF etiology and
diabetes suggest that the mechanism behind
the increased mortality risk associated with
diabetes is multi-factorial and not an effect of
serious ischemic heart disease alone.

A retrospective analysis of 6,797 participants
of the Studies of Left Ventricular Dysfunction
(SOLVD) Prevention and Treatment trials found
that diabetes imparted an increased risk for all-
cause mortality in patients with ischemic car-
diomyopathy (relative risk [RR] 1.37, p 0.0001),
but not in those with nonischemic cardiomyop-
athy (RR 0.98, p 0.98) [3]. On the contrary, a
12-year prospective survival analysis [4] done
on patients hospitalized with AHF, half of whom
had a history of ischemic cardiomyopathy,
found that DM increases mortality among HF
patients without ischemic cardiomyopathy
whether they have preserved or reduced LVSF.

Obesity is common in our population as shown
in this cohort and it is one of the common
comorbidities in female patients with diabetes
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that also include hypertension, atrial fibrillation
and AHF with preserved or reduced ejection
fraction. The trend of increased hospitalization
in NICM patients compared to ICM points out
the difficulty in managing HF in this group of
patients that may require special attention to
their risk factors including obesity and dysrhy-
thmias.

Although the primary etiology of HF in NICM is
non-ischemic, patients with diabetes might still
have some ischemic features, such as diffuse
vascular or microvascular disease, compared
to patients without diabetes. Additionally, dia-
betes induced cellular and biochemical chang-
es like, altered myocyte metabolism, impaired
glucose utilization, increased lipolysis and
myocardial fibrosis [19], may contribute to the
adverse outcomes in this group.

It is to be noted that HF patients in our popula-
tion present at a relatively younger age, have a
much higher incidence of DM, and predomi-
nantly have LV systolic dysfunction, which is
mainly ischemic in origin, compared with pati-
ents in other ethnic groups [20]. More than 30
years ago, the Framingham Heart Study pre-
sented data showing an increased mortality
rate of HF in patients with diabetes, compared
to those without [21]. However, studies on the
differential effect of DM on the outcome of HF
patients with presence or absence of ischemia
showed conflicting evidence [5-9].

We have reported several findings in this
cohort. The average age of our patients was
60-70 years in both ICM and NICM groups.
This was 10 years more than what was report-
ed before in our national registries SPACE and
HEARTS [22, 23], where the average age of HF
patients was 57-60 years in both registries.
This may imply improvement in the manage-
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ment of HF over the last five to seven years
which also reduced mortality rate of these
patients. In SPACE HF [22] the prevalence of
HF complicating acute coronary syndrome
(ACS) increased considerably with age, which
matches our findings in this study. It was inter-
esting to note in our findings that, compared to
ICM, patients who presented with HF due to
NICM were more likely to be women, obese,
have higher EF and have atrial fibrillation. This
is expected because HF in the presence of LVH
is the most common subtype of HF in women,
with higher prevalence compared to men and
associated with several comorbidities, such as
older age, obesity, diabetes mellitus, hyperten-
sion, and hyperlipidemia, which define pheno-
typic profiles associated with HFpEF [24].

History of AF was found in 21% of patients who
presented to the hospital with HF. This was
comparable to the findings in the atrial fibrilla-
tion HF sub study of HEARTS, where out of
2593 patients admitted with HF, 449 (17.8%)
had AF at presentation [25]. In our cohort we
also noted that AF is more common in NICM
compared to ICM patients.

In the present study, 50% of the patients in
this cohort had impaired kidney function and
this may explain the lower use of ACEl and ARB
in both groups. The use of beta-blockers, ASA
and isosorbide dinitrate (ISDN) was higher in
the ICM group compared to NICM which is
expected in patients with coronary artery dis-
ease. The use of anticoagulants was much
higher in NICM, most likely reason being a high-
er rate of AF compared to ICM.

On the other hand, devices like ICDs and CRTs
were under prescribed. This could be attribu-
ted to lack of application of knowledge to clini-
cal practice in our population. It could also be
related to improve EF after revascularization in
the ICM group which obviates the need for
these devices, which we had earlier stated in
HEARTS-chronic sub study [26]. Verifying the
indication for an ICD-/CRT-D implantation is
important as patients with DM and HF are at
increased risk of malignant ventricular arrhyth-
mias and sudden cardiac death. This was sh-
own in the CHARM trial that revealed a higher
rate of sudden cardiac death in patients with
DM compared to non-diabetics irrespective of
HF phenotype [27].
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Besides the advancement in HF treatment
there are new anti-diabetic medications that
have shown a significant outcome improve-
ment in terms of both mortality and recurrent
hospitalization needs in HF patients. Two large
randomized controlled trials investigating the
cardiovascular safety of sodium-glucose co-
transporter type 2 (SGLT2) inhibitors, such as
empagliflozin and canagliflozin, have shown a
significant reduction in hospitalization need in
HF patients with both drugs [28, 29]. Recently
the DAPA-HF trial showed a significant reduc-
tion in deterioration or death from cardio-
vascular causes among patients with HF and
reduced EF by dapagliflozin compared to pla-
cebo. Interestingly, this effect was indepen-
dent of the presence of diabetes [30]. In our
study, very few patients were on SGLT2 inhibi-
tors as part of anti-diabetic regimen that might
be attributed to non-availability of the drug in
our hospital at the time of patients’ recruit-
ment. Additionally, the poor glycemic control, in
this cohort (HbAL1C level 8.5+2.06), may be
responsible for the worse outcomes in our pa-
tients independent of the underlying HF etiolo-
gy. Lawson reported that patients grouped by
levels of HbAlc showed a U-shaped relation-
ship with outcomes, with the lowest and high-
est HbA1c groups associated with the highest
risk of first hospitalization and all-cause mor-
tality [31]. Evidence on HbAlc impact on out-
comes in HF has been inconsistent. This is an
area of potential future investigation in diabe-
tes patients with HF.

Despite the fact that amongst diabetics NICM
had similar mortality and HF re-hospitalization
rates to ICM patients, we think that NICM in
diabetics may have different precipitating risk
factors for HF re-hospitalization like dysrhyth-
mias, obesity and poor glycemic control as
shown in our study. This should be investigated
further in future studies and should be the
focus of future efforts in managing these
patients.

Study limitations

The study was limited by its relatively small
sample size. Additionally, it was limited to dia-
betes patients admitted with acute decompen-
sated HF, and hence it does not represent the
universe of CHF. However, the aim of this study
was to describe, for the first time, the clinical
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characteristics and outcomes of NICM com-
pared to ICM specifically in diabetes patients.
Higher numbers of patients with more geo-
graphical representation is needed to confirm
the findings of our study.

Conclusion

There was no difference in 5-year-mortality
between ischemic and non-ischemic cardiomy-
opathy in diabetes patients. However, diabetes
patients with non-ischemic cardiomyopathy
had higher prevalence of obesity and dysrhyth-
mias compared to ischemic cardiomyopathy.
These areas need to be explored in future
studies to help establish better strategies in
the management of these patients.
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