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31 Background: The prognostic impact of hyperglycemia (HG) in acute heart failure (AHF) is controversial. Our aim is to
32 examine the impact of HG on short- and long-term survival in AHF patients.
33 Methods: Data from the Heart Function Assessment Registry Trial in Saudi Arabia (HEARTS) for patients who
34 had available random blood sugar (RBS) were analyzed. The enrollment period was from October 2009 to December
35 2010. Comparisons were performed according to the RBS levels on admission as either <11.1 mmol/L or �11.1 mmol/
36 L. Primary outcomes were hospital adverse events and short- and long-term mortality rates.
37 Results: A total of 2511 patients were analyzed. Of those, 728 (29%) had HG. Compared with patients with normo-
38 glycemia (NG), HG patients had higher rates of hospital, 30-day, and 1-year mortality rates (8.8% vs. 5.6%; p = 0.003,
39 10.4% vs. 7.2%; p = 0.007, and 21.8% vs. 18.4%; p = 0.04, respectively). There were no differences between the two
40 groups in 2- or 3-year mortality rates. After adjustment for relevant confounders, HG remained an independent pre-
41 dictor for hospital and 30-day mortality [odds ratio (OR) = 1.6; 95% confidence interval (CI) 1.07–2.42; p = 0.021, and
42 OR = 1.55; 95% CI 1.07–2.25; p = 0.02, respectively].

P.O. Box 2925 Riyadh – 11461KSA
Tel: +966 1 2520088 ext 40151
Fax: +966 1 2520718
Email: sha@sha.org.sa
URL: www.sha.org.sa

FU
LL

 L
EN

G
TH

 A
RT

IC
LE

Disclosures: Authors have nothing to disclose with regard to commercial
support
Received 23 December 2017; revised 14 April 2018; accepted 1 June 2018.

⇑ Corresponding author at: Cardiac Sciences Department, College of
Medicine, King Saud University, Post Office Box 7805, Riyadh 11472,
Saudi Arabia.
E-mail address: halfaleh@ksu.edu.sa (H. AlFaleh).

1016-7315 � 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an open access article under theCCBY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Peer review under responsibility of King SaudUniversity.

URL: www.ksu.edu.sa

https://doi.org/10.1016/j.jsha.2018.06.001
Production and hosting by Elsevier

JSHA 462 No. of Pages 9, Model

22 June 2018

Please cite this article in press as: Aljohar A. et al., The prognostic impact of hyperglycemiaon clinical outcomes of acute heart failure patients:
Insights from the heart function assessment registry trial in Saudi Arabia registry, J Saudi Heart Assoc (2018), https://doi.org/10.1016/j.
jsha.2018.06.001

mailto:halfaleh@ksu.edu.sa
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jsha.2018.06.001
https://doi.org/10.1016/j.jsha.2018.06.001
https://doi.org/10.1016/j.jsha.2018.06.001


43 Conclusion: HG on admission is independently associated with hospital and short-term mortality in AHF
44 patients. Future research should focus on examining the impact of tight glycemic control on outcomes of AHF
45 patients.

46 � 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an open
47 access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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49 1. Introduction

50 Acute heart failure (AHF) continues to be a

51 burdensome problem to healthcare systems
52 and is a leading cause of frequent hospitalizations
53 and long-term medical care [1]. Multiple illnesses
54 coexist with HF and influence its prognosis [2–4].
55 Diabetes mellitus (DM) is known as one of the
56 most commonly associated comorbidities in HF
57 patients with a prevalence ranging from 25% to
58 40% [5,6]. Data from major HF registries indicate
59 that DM worsens hospital outcomes and increases
60 short-term mortality rates [6–11]. Although the
61 impact of DM on HF outcomes is known, the role
62 of hyperglycemia (HG), either new-onset or in the
63 context of preexisting DM, remains controversial
64 [12–20]. Several reports have suggested a negative
65 impact of HG on AHF mainly affecting hospital
66 outcomes and overall survival [12–18], yet others
67 have not shown similar findings [19,20].
68 HG in acute coronary syndromes (ACS) has
69 been widely investigated. The DIGAMI trial
70 showed a survival benefit in ACS patients with
71 tight glycemic control [21]. This was later con-
72 firmed in other major trials [22–24]. Currently,
73 the 2013 American Heart Association/American
74 College of Cardiology guidelines recommend tar-
75 geting sugar levels <180 mg/dL [25]. Glycemic
76 control has become an integral part of the stan-
77 dard management of ACS, however the impact
78 of extrapolating this evidence across the spectrum
79 of all cardiovascular diseases is yet to be
80 determined.
81 We sought to determine the relationship
82 between HG and hospital adverse outcomes, as
83 well as short- and long-term mortality rates in
84 AHF patients using data from the Heart Function
85 Assessment Registry Trial in Saudi Arabia
86 (HEARTS).

87 2. Materials and methods

88 HEARTS protocol has been described previ-
89 ously [26,27]. Briefly, HEARTS is a prospective

90registry that enrolled 2609 consecutive patients
91with a primary admission diagnosis of AHF. Eigh-
92teen tertiary care centers in different regions of
93Saudi Arabia participated in this registry. Enroll-
94ment took place between October 2009 and
95December 2010, with clinical follow-up until Jan-
96uary 2013. The definition of HF was according to
97the European Society of Cardiology guidelines
98for the diagnosis and treatment of acute and
99chronic HF [28]. The study was approved by the
100institutional review board at each participating
101hospital and complied with the Declaration of
102Helsinki.
103Patients were eligible for this analysis if baseline
104random blood sugar (RBS) values were available.
105The diagnosis of DM was based on medical
106records documentation, patient self-reporting, or
107if the patient was taking diabetic medications.
108Patients were labeled as having HG if their RBS
109was �11.1 mmol/L, according to the American
110Diabetes Association guidelines [29]. We
111described patients’ baseline characteristics, thera-
112pies, hospital course, and hospital mortality rates.
113Additionally, we obtained the vital status after 30
114days, 1 year, 2 years, and 3 years following hospi-
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Abbreviations

ACS Acute Coronary Syndrome
AHF Acute Heart Failure
BMI Body Mass Index
DBP Diastolic Blood Pressure
DLD Dyslipidemia
DM Diabetes Mellitus
EF Ejection Fraction
eGFR Estimated Glomerular Filtration Rate
HEARTS Heart Function Assessment Registry Trial In Sau-

di Arabia
HG Hyperglycemia
HR Heart Rate
HTN Hypertension
IHD Ischemic Heart Disease
IQR Interquartile Range
RBS Random Blood Sugar
SBP Systolic Blood Pressure
SD Standard Deviation
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