
Journal of the Saudi Heart Association Journal of the Saudi Heart Association 

Volume 35 Issue 2 Article 8 

2023 

Early Identification and Management of Heart Failure in Patients Early Identification and Management of Heart Failure in Patients 

with Diabetes Mellitus in The United Arab Emirates: A Call to with Diabetes Mellitus in The United Arab Emirates: A Call to 

Action Action 

Follow this and additional works at: https://www.j-saudi-heart.com/jsha 

 Part of the Cardiology Commons 

This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative 

Works 4.0 License. 

Recommended Citation Recommended Citation 
Badarin, Firas Al; Yasine, Lina; Hijazi, Rabih; Khalaf, Susan Abu; Al Mahmeed, Wael; Manla, Yosef; and 
Bader, Feras (2023) "Early Identification and Management of Heart Failure in Patients with Diabetes 
Mellitus in The United Arab Emirates: A Call to Action," Journal of the Saudi Heart Association: Vol. 35 : 
Iss. 2 , Article 8. 
Available at: https://doi.org/10.37616/2212-5043.1342 

This Review Article is brought to you for free and open access by Journal of the Saudi Heart Association. It has 
been accepted for inclusion in Journal of the Saudi Heart Association by an authorized editor of Journal of the 
Saudi Heart Association. 

https://www.j-saudi-heart.com/jsha
https://www.j-saudi-heart.com/jsha/vol35
https://www.j-saudi-heart.com/jsha/vol35/iss2
https://www.j-saudi-heart.com/jsha/vol35/iss2/8
https://www.j-saudi-heart.com/jsha?utm_source=www.j-saudi-heart.com%2Fjsha%2Fvol35%2Fiss2%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/683?utm_source=www.j-saudi-heart.com%2Fjsha%2Fvol35%2Fiss2%2F8&utm_medium=PDF&utm_campaign=PDFCoverPages
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.37616/2212-5043.1342


Early Identification and Management of Heart Failure
in Patients with Diabetes Mellitus in the United Arab
Emirates: A Call to Action

Firas Al Badarin a,*, Lina Yasine b, Rabih Hijazi c, Susan Abu Khalaf b,
Wael Al Mahmeed a, Yosef Manla a, Feras Bader a

a Heart and Vascular Institute, Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates
b Imperial College of London Diabetes Center, Abu Dhabi, United Arab Emirates
c Endocrinology Section, Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates

Abstract

Heart failure (HF) is a common and serious complication of diabetes mellitus (DM) that remains widely under-
recognized. Multidisciplinary management protocols for patients with concurrent DM and HF are not widely utilized in
the Middle East/Gulf region, particularly in the United Arab Emirates. Since early identification of patients with DM and
HF will likely lead to initiation of therapies known to prevent adverse cardiovascular events and subsequently improve
patient prognosis, we aim to highlight the importance of early recognition of HF in diabetic patients. We will also
describe existing management challenges in the region, especially the lack of multidisciplinary care and emphasize the
role of newer anti-diabetic therapies in preventing and treating HF. Most importantly, this call-to-action proposes a
collaborative approach to the care of diabetic patients with HF involving primary care physicians, endocrinologists, and
cardiologists.
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1. Introduction

W ith the rapidly growing prevalence of
obesity, type 2 diabetes mellitus (DM) has

drawn specific attention as a major public health
problem in the Middle East/Gulf (MEG) region in
general and in the United Arab Emirates (UAE) in
particular [1,2]. DM is a key risk factor for a host of
cardiovascular complications, including develop-
ment of heart failure (HF) [3]. Whereas at least a
third of diabetic patients in western cohorts had a
concomitant HF diagnosis [4,5], evidence suggests
that HF prevalence among diabetic patients in the
MEG region could be even higher [6]. According to
the Global Burden of Disease data repository, the
prevalence of heart failure in UAE increased

significantly from 211 HF cases per 100,000 popula-
tion (95% UI 164-265) in 1990 to 401 cases per 100,000
population (95% UI 295-527) in 2019, equivalent to a
90% increase in prevalence over time [7]. Similarly,
the prevalence of diabetes also increased from 2344
(95% UI 2053-2653) cases per 100,000 population in
1990e7783 (95% UI 2654-6768) cases per 100,000
population in 2019, representing a 232% increase of
prevalence over time [7]. The economic burden
associated with providing care to more than 1.3
million HF patients across the region highlights the
significance of cardiometabolic disorders as major
drivers of healthcare expenditure in MEG area [8].
Furthermore, it clearly indicates that curtailing
morbidity and mortality associated with these highly
prevalent conditions hinges on early and effective
treatment of patients with concomitant DM and HF.
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Development of HF in patients with DM is multi-
factorial, and likely involves a complex interplay
between myocardial ischemia, abnormal calcium
homeostasis, oxidative stress and inflammation [9],
ultimately leading to deranged cardiac functions
and development of diabetic cardiomyopathy [10].
Additionally, HF may complicate treatment with
certain diabetic medications, further compounding
the burden of DM in patients with HF [11e14].
Clinically, ventricular systolic or diastolic dysfunc-
tion in patients with coexistent DM and HF mani-
fests with a spectrum of clinical symptoms,
including shortness of breath, fatigue or diminished
physical fitness. Early detection of HF in diabetic
patients, however, can be challenging either due to
under-recognition of the disease, absence of clas-
sical symptoms, or limited utilization of advanced
cardiac testing for detection of subclinical stages of
cardiac dysfunction. Therefore, there currently ex-
ists a need for more standardized and streamlined
pathways for evaluation and referral of symptomatic
diabetic patients suspected to concurrently have HF
for early initiation of effective therapies.
Accordingly, a group of cardiologists and endocri-

nologists interested in the care of patients across the
spectrum of cardiometabolic disorders in the UAE
and MEG region collaborated to provide a descrip-
tion of the current status of care for patients with
concurrent DM and HF and to propose a framework
for initial evaluation and assessment of symptomatic
diabetic patients at risk for development of HF.

2. Identification of diabetic patients with
concomitant heart failure

Since timely diagnosis of HF in patients with DM
may conceivably be associated with improved
health status and clinical outcomes, there is ongoing
interest in identifying diabetic patients at risk for
development of HF. However, it remains unclear as
to which patients should be referred for further
cardiac testing. The presence of symptoms (dys-
pnea, orthopnoea, or paroxysmal nocturnal dysp-
noea) or physical signs for HF (increased jugular
venous pressure, presence of third heart sound,
displaced apical impulse, respiratory crackles, or
bilateral lower extremity edema) in patients with or
without DM should warrant further cardiac evalu-
ation [15]. Furthermore, patients with markers of
increased HF riskdincluding age, hypertension,
coronary artery disease, poor glycemic con-
troldmay benefit from additional screening for
subclinical cardiovascular disease [16].
Relying solely on clinical presentation to identify

diabetic patients at risk for HF has some inherent

limitations and, therefore, there currently remains a
need for additional tools to refine detection of cardiac
dysfunction in patients with DM. Electrocardiog-
raphy (ECG) is a widely available test that provides a
simple, non-invasive option to screen for underlying
cardiovascular disease, and the presence of ECG ab-
normalities has relevant prognostic implications in
diabetic patients [17]. Biomarkers of cardiac stress
and volume overload, including N-terminal pro B-
type natriuretic peptide (NT-proBNP) and BNP, have
also been suggested to identify diabetic patients at
risk for incident HF, especially in outpatient settings
[15,18e21]. Albuminuria is another predictor of car-
diovascular risk and is marker of diabetic nephropa-
thy and subclinical left ventricular systolic and
diastolic dysfunction [22]. The presence of micro-
albuminuria in asymptomatic diabetic patients is
associated with a ~2-fold increase in major adverse
cardiovascular events and a ~3-fold increase in risk of
HF hospitalization [23]. Reduced glomerular filtration
rate (GFR), signifying diabetes-induced target organ
damage, is also associated with increased risk of
incident HF and impaired GFR was associated with a
52% increase in the risk of HF [24e26].
Echocardiography also plays a pivotal role in non-

invasive assessment of cardiac structure and function
[27,28]. Left ventricular hypertrophy (LVH) is a com-
mon echocardiographic finding in diabetic patients
who are at risk for HF [16,29,30]. Left atrial abnor-
malities, including atrial dilation, and diastolic func-
tional abnormalities are also commonly encountered
in diabetic patients. Furthermore, abnormal
myocardial deformation, manifesting as reduction in
global longitudinal strain (GLS), is another marker of
ultrastructural derangements seen in patients with
preclinical diabetic cardiomyopathy, and serial
changes in GLS may be a marker of response to oral
glucose-lowering medications [31].
A summary of recommendations on screening

diabetic patients for HF in the UAE is provided in
Table 1.

3. Multidisciplinary care for patients with
diabetes and heart failure

The American Diabetes Association (ADA) and
the European Association for the Study of Diabetes

Abbreviations

DM Diabetes mellitus
HF Heart failure
MEG Middle East Gulf
SGLT2 Sodium glucose co-transporter-2
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(EASD), have identified the main goals of DM
treatment to include achievement of glycemic con-
trol, prevention of diabetic complications, and
maintenance of patients’ quality of life [32]. This is
achieved through close collaboration between pri-
mary care physicians, diabetologists, and cardiolo-
gists, who work collaboratively to integrate risk
factor control, lifestyle management, and screening
for cardiovascular complications [33].
Multidisciplinary management programs have

proven successful in overcoming various challenges
associated with HF care across various healthcare
settings [34,35]. The benefits of multidisciplinary HF
management programs include reduction in HF
hospitalizations and mortality [36]. As a result,
referral of high-risk patients, including those with
DM to the multidisciplinary HF clinics has been
recommended [35].
Despite clear evidence supporting the role of

multidisciplinary HF clinics, adoption of this care
model in the Middle East-Gulf region is slow, and
there continues to be limited data pertaining to
performance of these clinics in the Region. A dedi-
cated HF inpatient service was established at
Cleveland Clinic Abu Dhabi on the 1st January 2017,
comprising HF cardiologists, clinical pharmacists
and HF nurses. The creation of this multidisci-
plinary program was associated with better adher-
ence to guideline directed medical therapy,
reduction in hospital length of stay, lower 30-day
readmission, and shorter duration to post-discharge
follow up [37].
As such, multidisciplinary care for patients with

DM and HF is crucial not only due to the frequent
coexistence of both conditions, but also due their
complex and systemic nature. Care for diabetic pa-
tients with or at-risk for HF has 2 main objectives: (1)
identification of symptomatic patients in early stages
of diabetic cardiomyopathy, and (2) initiation of

effective pharmacotherapy for patients with overt HF
in order to improve their health status and long-term
survival. Due to the clear benefits of early diagnosis
and treatment of HF in diabetic patients, this expert
panel has identified several priorities to raise aware-
ness about importance of screening diabetic patients
for subclinical diabetic cardiomyopathy (Table 2).

4. Diabetes pharmacotherapy from a HF
management perspective

Co-existence of DM and HF poses significant
challenges with regards to selection of diabetic
medications. The use of sulfonylureas or thiazoli-
dinediones should be avoided in patients with
symptomatic HF and, similarly, insulins may cause
sodium retention in addition to the inherent risk for
hypoglycemia. However, new-generation insulins
(degludec and glargine) are associated with
improved safety profiles. Metiglinide use also has
been associated with an increased risk of ischemic
complications, especially in patients with known
severe coronary artery disease. As such, cardiovas-
cular safety of diabetic medications can have serious
implications when selecting diabetic medications.
Earlier studies have shown that more aggressive

glycemic control leading to lower HbA1c targets,
predominantly with metformin and insulin, was
associated with long-term reduction in microvas-
cular diabetic complications, but not in mortality,
nonfatal cardiovascular events, or heart failure [38].
As a result, DM pharmacotherapy has moved away
from a glucocentric focus to a newer paradigm
prioritizing improvement in cardiovascular events
and clinical outcomes, facilitated by introduction of
novel therapies that made it possible to curtail car-
diovascular risk in this population, including
glucagon-like peptide 1 (GLP) receptor agonists and
sodium glucose co-transporter-2 (SGLT2) inhibitors.

Table 1. Recommendations for initial screening for heart failure in patients with diabetes in the United Arab Emirates.

Screening for Heart Failure in Patients with Diabetes Mellitus

1. Screening for HF symptoms (dyspnea, orthopnoea, paroxysmal nocturnal dyspnoea, fatigue) or signs (increased jugular venous
pressure, presence of third heart sound, displaced apical impulse, respiratory crackles, or bilateral lower extremity edema)

2. Identification of HF risk factors (obesity, hypertension, coronary artery disease, prior HF admissions, prior use of diuretics)
3. Perform electrocardiogram (ECG) and check cardiac biomarkers (NT-pro BNP, BNP) in patients with for patients with any

HF symptoms or signs or HF risk factors

Table 2. Strategies to improve heart failure management in patients with diabetes in the United Arab Emirates.

Essential Needs to Improve Care for Diabetic Patients with Heart Failure in the UAE

1. Development of educational programs targeting general physicians and endocrinologists on the fundamentals of HF diagnosis and
advantages of early referral to dedicated HF programs

2. Standardization of clinical practice guidelines for diabetes management, irrespective of physician specialty
3. Encouraging collaboration between primary care providers, endocrinologists and cardiologists in managing patients with coexisting

DM and HF
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Furthermore, the availability of these medications
paved the way for the development of car-
diometabolic programs, where at-risk diabetic pa-
tients are offered lifestyle and pharmacologic
interventions with proven benefits in improving
long-term prognosis.
GLP-1 receptor agonists, including lixisenatide,

liraglutide, semaglutide, exenatide, and albiglutide,
represent a class of medications that have trans-
formed treatment for diabetes. Use of these medi-
cations is associated with significant metabolic,
cardiovascular and renal benefits, including reduc-
tion in cardiovascular and all-cause death, fatal and
non-fatal stroke and myocardial infarction and HF
hospitalizations, in addition other renal outcomes,
including blunting of microalbuminuria, slower
progression of renal dysfunction, and death due to
renal causes [39].
SGLT2 inhibitors are another class of oral medi-

cations that exert anti-diabetic effects through
blockade of renal tubular glucose reabsorption
leading, in return, to glucosuria, natriuresis and
osmotic diuresis [40]. Benefits of SGLT2 inhibitors
extend beyond improving glycemic control and
include modest reduction in body weight and blood
pressure, improvement of whole-body sodium bal-
ance and volume status, improvement in endothe-
lial function, reduction in vascular stiffness, and
reduction in intraglomerular pressure and albu-
minuria. Several landmark clinical trials have
established the role of SGLT2 inhibitors in
contemporary management of patients with type 2
diabetes. The Empagliflozin Cardiovascular
Outcome Event Trial in Type 2 Diabetes Mellitus
Patients (EMPA-REG OUTCOME) was the first
cardiovascular outcomes trial to investigate the ef-
fects of SGLT2 inhibition with empagliflozin on
cardiovascular outcomes in type 2 DM and estab-
lished atherosclerotic disease [41]. In this trial,
empagliflozin met an exploratory end point of sta-
tistically significant reduction in HF hospitalizations
versus placebo, with an absolute risk reduction of
1.4% and a relative risk reduction of 35%. The
Dapagliflozin Effect on Cardiovascular Events-
Thrombolysis in Myocardial Infarction 58
(DECLARE-TIMI 58) trial was the first clinical trial
powered to examine HF hospitalizations and car-
diovascular death as primary end points in 17,160
type 2 diabetic patients with multiple cardiovascular
risk factors or established atherosclerotic disease
[42]. Dapagliflozin therapy reduced the composite of
HF hospitalizations or cardiovascular death
compared to placebo, which was primarily driven
by a reduction in HF hospitalizations (27% relative
risk reduction in compared to placebo). Benefit from

dapagliflozin was consistent in patients with and
without documented atherosclerotic disease and
also in patients with and without prior HF. A meta-
analysis of SGLT2 inhibitors landmark clinical trials
in patients with diabetes collectively showed
reduction in risk of major adverse cardiac events
(HR 0.90, 95% [0.85e0.95]), cardiovascular death (HR
0.85, 95% [0.78e0.93]), HF hospitalization (HR 0.68,
95% [0.61e0.76]), and relevant renal endpoints (HR
0.62, 95% [0.56e0.70]) [43].
The consistent signal for improved HF outcomes

in patients treated with SGLT2 inhibitors stimulated
conduction of additional clinical trial dedicated to
examining benefits of this class of medications in
patients with HF, with or without presence of DM.
The Dapagliflozin in Patients with Heart Failure and
Reduced Ejection Fraction (DAPA-HF) trial was
specifically designed to evaluate the efficacy of
SGLT2 inhibitors in patients with HF and reduced
ejection fraction and showed 26% reduction in the
risk of heart failure or death from cardiovascular
causes, regardless of DM status [44]. Following that,
results from the Empagliflozin outcome trial in pa-
tients with chronic heart failure with reduced ejec-
tion fraction’ (EMPEROR-Reduced) trial showed
that empagliflozin also reduced the composite risk
of cardiovascular death and heart failure hospital-
isation in patients with known heart failure with
reduced ejection fraction, regardless of diabetes
status [45].
The SOLOIST-WHF trial was the first to address

the utilization of SGLT2 inhibitors in diabetic pa-
tients with acute heart failure hospitalization, with
an almost equal distribution of sotagliflozin initia-
tion before or after discharge. Once again, the
composite end point of cardiovascular death, hos-
pitalization of HF, as well urgent visits for HF was
significantly reduced in sotagliflozin-treated pa-
tients compared with placebo [46].
Initial success with SGLT2 inhibitors fuelled

expansion of their application to patients with HF
heart failure and preserved ejection fraction. The
EMPEROR- Preserved and the DELIVER trials each
included approximately 6000 patients (both diabetic
andnon-diabetic)with LVEF>40% [47, 48]. Both trials
showed significant reductions in end-points
combining CV death and worsening HF, with
DELIVER including urgent HF visits in the composite
end-point and not just hospitalizations. There was a
signal towards a decreasingbenefit in theEMPEROR-
Preserved trial as LVEF approached 60%. However,
this was not seen in the DELIVER trial. Importantly,
the DELIVER trial allowed the enrollment of hospi-
talized patients, expanding once again the applica-
bility of this class to the acute setting.
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Additionally, SGLT2 inhibitors are associated with
improved renal outcomes in patients with DM and
existing chronic renal dysfunction. The Dapagliflozin
in Patients with Chronic Kidney Disease (DAPA-
CKD) trial also showed a significant reduction in the
trial's primary outcome (a �50% decline in GFR,
onset of end-stage kidney, or death from renal or
cardiovascular years) among patients with chronic
kidney disease treated with dapagliflozin, regardless
of the presence or absence of diabetes [49].

4.1. Recommendations form major professional
societies on treatment of diabetes

Several professional societies, including European
Society of Cardiology (ESC), European Association
for the Study of Diabetes (EASD), and American
Diabetic Association (ADA) have updated their
management guidelines for patients with diabetes
and cardiovascular disease to include use of novel
diabetic medications in diabetic patients and
increased cardiovascular risk or those with estab-
lished cardiovascular diseases [50, 51]. In addition,
ADA gave a class A recommendation for use of
SGLT2 inhibitors in patients with type 2 diabetes
and established atherosclerotic cardiovascular dis-
ease, multiple atherosclerotic cardiovascular disease
risk factors, or diabetic kidney disease, to reduce the
risk of heart failure hospitalizations [50]. The
American Association of Clinical Endocrinologists
and American College of Endocrinology recommend
anti-diabetic therapy based on the patient's cardiac,
cerebrovascular, and renal status, usually with a
combination therapy involving agents with comple-
mentary mechanisms of action. In this regard,
SGLT2i with improved glucosuric effect in terms of
decreased A1C, weight, and systolic blood pressure
is suggested in the treatment algorithm of diabetic
patients with HF regardless of glycemic control.
Moreover, the Heart Failure Association (HFA) of

ESC has issued a position paper on the role SGLT2
inhibitors in HF patients. Dapagliflozin or empa-
gliflozin are recommended to reduce the combined
risk of HF hospitalization and cardiovascular death
in symptomatic patients with HF and reduced
ejection fraction, already receiving guideline-
directed medical therapy, regardless of the presence
of type 2 diabetes mellitus [52].

5. Call to action

The burgeoning number of patients with type 2DM
in the Middle East-Gulf region in general, and in the
UAE inparticular, demands a call to action to improve
identification of diabetic patients who are at risk for

development of cardiovascular complications,
including HF. With recent breakthroughs in the
realm of diabetes pharmacotherapies, physicians
have a unique opportunity to improve health status
and clinical outcomes for at-risk diabetic patients.
However, institution of effective therapies in this
population is predicated on proper and early identi-
fication of at-risk patients, which can only be achieved
through collaborative and concerted efforts of various
stakeholders involved in the care of diabetic patients.
In accordance with these needs, the taskforce on

early identification and treatment of HF in diabetic
patients in the UAE proposes the framework for a
national model of care that can be implemented to
encompass most diabetic patients in UAE. This
Group also proposes the following care pathway as
a general framework for evaluation and manage-
ment of diabetic patients with a suspected diagnosis
of HF (Fig. 1).
Initial treatment for the majority of diabetic pa-

tients according to this model will continue to be
delivered by primary care physicians and endocri-
nologists. Symptomatic patients with evidence for
increased cardiovascular risk based on initial testing
(ECG or cardiac biomarkers) will enter a care
pathway that involves prompt evaluation by car-
diovascular specialists in addition to intensification
of medical therapy according to published practice
guidelines and referral for advanced cardiovascular
testing, as needed. This pathway will involve routine
clinical assessment in addition to laboratory bio-
markers of elevated cardiovascular risk (micro-
albuminuria, BNP and NT pro-BNP) and ECG.
Echocardiography will also be utilized once evi-
dence for covert cardiac dysfunction is identified.
Raising awareness about this care model through

widespread educational campaigns targeting pri-
mary care providers and endocrinologists is of
paramount importance. Such activities will high-
light recent changes in the treatment paradigm for
DM and will emphasize the benefits of early iden-
tification of high-risk diabetic patients who may
benefit from early institution of effective therapies.
The proposed enhanced cardiometabolic care

pathway has several potential implications on dia-
betic care in the MEG region. Establishing a
collaborative relationship between primary care
physicians and endocrinologists, on one hand, with
cardiologists on the other hand offers an opportu-
nity to optimize outcomes of at-risk diabetic patients
through aggressive use of guideline-directed pre-
ventative medications, including statins, renin-
angiotensin-aldosterone system modulators, SGLT2
inhibitors, and anti-platelet medications, when
appropriate. Furthermore, this pathway provides
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diabetic patients access to advanced anatomic and
functional cardiac testing, which would facilitate
earlier detection of coronary atherosclerosis and
sub-clinical stages of cardiac systolic and diastolic
dysfunction. Lastly, earlier involvement of various
specialties in the care of complex patients, including
those with DM and HF, enriches a culture of
multidisciplinary care for such patients, placing
greater emphasis on patient-centred care and
shared decision making.
Naturally, a set of challenges may be encountered

with the implementation of the enhanced car-
diometabolic pathway. Firstly, adoption of this care
pathway will likely be slow and erratic initially. This
can be mitigated, however, with intensive educa-
tional programs targeting involved primary care
physicians and endocrinologists that aim to raise
familiarity with this concept, and ultimately broader
adoption of the care pathway. Secondly, specialized
care might not be readily accessible to all diabetic
patients with evidence of early cardiac dysfunction
under this care model, due to a variety of financial
and geographical obstacles. Strong advocacy for
coverage by payors and greater utilization of “virtual
visits” can help mitigate these hurdles, respectively.
Whereas this proposed care model is intuitive, its

efficacy in correctly identifying patients likely to
benefit from further cardiac evaluation, optimizing
downstream resource utilization and ultimately
improving patients’ health status and clinical out-
comes needs to be formally tested in dedicated

prospective clinical studies. Once this novel
pathway is shown to be associated with improved
care, it will certainly have a wide-ranging impact on
the care of diabetic patients not only in the UAE, but
likely in many of the other Gulf countries given
similarities in patient demographics and in struc-
ture of healthcare systems in the region.
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