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ABSTRACT
Introduction: Many patients with Acute Coronary Syndrome (ACS) are newly diagnosed with Type 2 Diabetes Mellitus (T2DM) 
with very high hbA1c levels (> 10%). Early achievement of glycaemic control is of prime importance in such cases, and many 
guidelines recommend starting insulin together with oral anti-diabetic drugs (OAD) as part of discharge medications. However, 
large numbers of treatment-naïve patients are hesitant to use insulin due to various factors.
Methods: In this retrospective, single-centre, observational study, we compared the hbA1c at 1-year follow-up between newly 
diagnosed DM patients with initial hbA1c > 10% who were discharged on insulin plus OAD versus those only on OAD after 
admission with ACS. Pairwise comparisons between continuous and categorical study variables were performed using t-test, 
Mann–Whitney test, and chi-square. We used STATA 18 for analysis. Baseline characteristics have been described for all the 
patients included in the study. In the analysis of outcomes at follow-up, only patients who had follow-up at 1-year were included.
Results: Of 149 patients eligible for inclusion, the majority were males (97.3%). The mean age was 47 ± 8.3 years. The baseline 
hbA1c at diagnosis was 11.2 (10.5–12.3) %. 38 (25.5%) Were Discharged on insulin + OADs, whereas 111 (75.5%) Were Discharged 
Only on OADs. There was no statistically significant difference in change in hbA1c from baseline between the two groups (Mean 
(SD) 4.4% ± 1.8% vs. 4% ± 1.5%, p = 0.07). None of the patients had any hyperglycaemic emergency, and there were no differences 
in recurrent admissions due to cardiac indications (p = 0.5).
Conclusion: An anti-DM regimen consisting of multiple oral agents is a safe and effective alternative to insulin plus OAD and 
can lead to a comparable reduction in hbA1c at 1-year in patients who are not willing to use insulin early after diagnosis of T2DM.
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1   |   Introduction

Type 2 diabetes mellitus (T2DM) is one of the leading chronic 
diseases in the world, affecting around 422 million people 
worldwide and being directly responsible for up to 1.5 million 
deaths per year [1]. Atherosclerotic cardiovascular disease 
(ASCVD) is the most common cause of morbidity and reduced 
life expectancy in patients with T2DM, affecting 32.2% of pa-
tients [2]. The relative risk of myocardial infarction (MI) is 50% 
higher in men with diabetes and 150% higher in women with 
diabetes. Furthermore, there is an increased risk of recurrence 
of MI (40%) in patients with T2DM [3].

A significant number of patients remain undiagnosed with 
T2DM and are diagnosed only at the time of hospital encounter 
for some other indication. Ding et al. reported the prevalence 
of newly diagnosed DM to be 14.3% in patients diagnosed with 
acute MI [4]. Another study by Umar et al. noted that 29.6% 
of patients admitted with acute MI were newly diagnosed 
with DM [5]. Management of T2DM involves a stepwise ap-
proach, starting with initiating oral antihyperglycemic drugs, 
especially metformin, as the first-line option. Adding insulin 
therapy is considered as an augmentation therapy if glycae-
mic targets are not met. However, in certain situations, the 
addition of insulin as a first-line antihyperglycemic treatment 
should be considered. In the American Association of Clinical 
Endocrinologists (AACE)/American College of Endocrinology 
(ACE) comprehensive T2DM 2017 management algorithm, 
insulin is recommended for T2DM patients presenting with 
symptoms of hyperglycaemia and an HbA1c > 9.0% [6]. A po-
sition statement by the American Diabetes Association (ADA) 
and European Association for the Study of Diabetes (EASD) 
also recommended the use of short-term intensive insulin 
(STII) for the initial management of individuals with newly di-
agnosed T2DM if blood glucose is more than 300 mg/dL and/
or HbA1c is more than 10%–12%, especially if the patient has 
symptoms of hyperglycaemia (polyuria, polydipsia, nocturia) 
or catabolic state (weight loss or ketosis) [7]. The use of STII 
in these patients has been associated with the early achieve-
ment of glycaemic control and improvement of pancreatic 
beta-cell function [8]. It has been reported that up to 23% of 
patients have an HbA1c of more than 9% at the time of initial 
diagnosis [8]. Nevertheless, the treatment options should also 
consider important patient-related factors such as the level of 
education, patient willingness to use insulin, ease of use, and 
affordability to ensure patient compliance. A significant num-
ber of patients are reluctant to use insulin. A study from Iran 
reported that up to 60.2% of the patients were reluctant to use 
insulin for DM management [9]. The most common reasons 
include financial constraints, fear of needles/pain and fear of 
dependency on insulin use [10].

Qatar has a population of 2.8 million, and the burden of diag-
nosed T2DM in Qatar is expected to increase from 7% to 14% 
from 2021 to 2050 [11]. A study by Abdullatef et al. reported the 
prevalence of newly diagnosed T2DM to be 21.1% in patients 
admitted with acute coronary syndrome (ACS) [12]. Our study 
aims to compare the glycaemic control in terms of hbA1c at 1-
year follow-up between newly diagnosed DM patients with ACS 
who were discharged on insulin plus oral agents versus those 
discharged only on oral agents.

2   |   Methodology

2.1   |   Study Design

This study is an observational, single-centre, retrospective 
study that included consecutive adults (age ≥ 18 years) with 
newly diagnosed T2DM with an hbA1c level ≥ 10% at the time 
of admission with ACS between 01/01/2020 and 30/08/2022. 
Patients were divided into two groups. Group 1 consisted of 
patients discharged only on oral anti-diabetes drugs (OAD) 
and Group 2 included patients discharged on both insulin and 
OAD. Data were collected through electronic records (Cerner) 
for the included patients. Pregnant women, patients with pre-
existing T2DM, patients with T1DM, and those aged < 18 years 
were excluded.

2.2   |   Statistical Consideration and Data Analysis

Descriptive and summary statistics have been used to describe 
the study cohort's socio-demographic parameters, with con-
tinuous variables presented as means (±standard deviation) 
or median (Interquartile range) as appropriate. In contrast, 
categorical variables have been presented as numbers (per-
centages). Pairwise comparisons between continuous and 
categorical study variables were done using a t-test, Mann–
Whitney test, and chi-square. We used STATA 18 for data 
analysis. Baseline characteristics have been described for all 
the patients included in the study. In the analysis of outcomes 
at follow-up, only patients who had follow-up at 1-year were 
included.

2.3   |   Ethical Declaration

The Medical Research Centre (MRC) at Hamad Medical 
Corporation, Qatar approved the conduct of this retrospective 
study (ID MRC-01-22-605). The study has been performed ac-
cording to the methods and principles of the Declaration of 
Helsinki. This study is not under consideration for publication 
in any other publication. Part of the results of this study have 
been presented as an abstract poster in the Eight Qatar Diabetes, 
Endocrine and Metabolic Conference 2024, and have been pub-
lished in the abstract booklet [13].

2.4   |   Consent

Since this is a retrospective study, the requirement for informed consent 
was waived by the Medical Research Centre (MRC) of Hamad Medical 
Corporation, Qatar.

3   |   Results

A total of 149 patients were eligible for inclusion, of which the 
majority were males (97.3%) and South Asian (87.3%). The mean 
age was 47 ± 8.3 years. 43.6% patients (N = 65) had HTN, 14.8% 
(N = 22) were smokers and 45% (N = 67) were alcohol users. The 
baseline hbA1c at diagnosis was 11.2 (10.5–12.3) %, and the 
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baseline BMI was 25.6 (23.3–27.9) kg/m2. Coronary angiogram 
showed single vessel involvement in the majority (N = 71, 48.6%) 
followed by 3 vessels (N = 36, 24.7%) and 2 vessel disease (N = 34, 
23.3%). CABG was done in 15 (10.1%) patients. 38 (25.5%) were 
discharged on insulin + OADs, whereas 111 (75.5%) were dis-
charged only on OADs. The majority were discharged on at least 
3 non-insulin agents (N = 109; 73.2%), of which metformin was 
the most common agent (N = 144, 96.6%), followed by DPP-IV 
inhibitors (N = 129, 86.6%) and SGLT2 inhibitors (N = 122, 
81.9%). 62 (41.6%) patients completed 1-year follow-up, whereas 
87 (58.4%) did not follow-up. There were no differences in terms 
of age (Mean +/− SD 46.9 ± 7.3 Vs 47.1 ± 9, p = 0.8), ethnicity 
(p = 0.3), comorbid conditions (p = 0.7), baseline BMI (Median 
(IQR) 26.2 (24.1–28.4) vs. 25.1 (23.1–27.5); p = 0.1), baseline 
hBA1c (Median (IQR) 11.5 (10.4–12.7) vs. 11.1 (10.5–12.2); 
p = 0.2) and type of discharge medications between the patients 
who completed 1-year follow-up compared to those who did not 
(p > 0.05).

Table 1 compares the outcomes of patients discharged only on 
OAD medications (Group 1, N = 48; 77.4%) to those discharged 
on OAD plus insulin (Group 2, N = 14; 22.6%). Patients only 
on OAD had a lower baseline hbA1c (Median IQR) 11 (10.25–
12.15) vs. 13.5 (12.1–14.4)%, (p ≤ 0.001) and higher baseline 
BMI (Median (IQR) 27.3 (24.2–29.4) vs. 24.8 (22.8–26.2) kg/
m2, p = 0.04) than those on OAD plus insulin. There were no 
differences in age (p = 0.3), ethnicity (p = 1), gender (p = 0.17), 
baseline TC (p = 0.7), TG (p = 0.9), HDL (p = 0.4), LDL (p = 0.2), 
number of vessels involved in CAG (0.08) and CABG (0.6) re-
quirements between the 2 groups. There were no statistically 
significant differences in number of OAD prescribed between 
the 2 groups (p = 0.69). Regarding outcomes, there was no 
statistically significant difference in change in hbA1c from 
baseline between the two groups (Mean (SD) 4% ± 1.5% vs. 
5.1% ± 2.4%, p = 0.07). Patients only on OAD had a lower TC 
(Median (IQR) 3.3 (2.6–4.4) vs. 4.6 (3.6–5.4) mmol/L, p = 0.02) 
and LDL (Median (IQR) 1.6 (1.2–2.7) vs. 3 (2–2.3) mmol/L, 
p = 0.02) at 12-month than those on insulin plus OAD. None 
of the patients had any hyperglycaemic emergency, and there 
were no differences in recurrent admissions due to cardiac in-
dications (p = 0.5).

Table  2 compares patients who did not achieve target hbA1c 
< 7.5% (N = 20, 32.3%) to those who achieved the target (N = 42, 
67.7%) at 12-month follow-up. Those achieving the target were 
younger (Mean ± SD of 45 ± 6.3 vs. 50.8 ± 7.8 years, p = 0.002). 
Patients not achieving the target had a higher baseline hbA1c 
(12.5 [11.3–14.1] vs. 11.05 [10.4–12.2]; p = 0.004) and included a 
greater proportion of patients discharged on a regimen consist-
ing of insulin in discharge medications (40% vs. 14.3%, p 0.02).

4   |   Discussion

In this retrospective study including newly diagnosed T2DM pa-
tients with hbA1c > 10% at diagnosis on admission with ACS, 
77.4% were discharged only on OAD (Group 1), while 22.6% were 
discharged on a regimen consisting of OAD and insulin (Group 
2). There were no statistically significant differences in the 
change in hbA1c compared to baseline at the 1-year follow-up 
between the two groups. Patients discharged only on OAD had 

a lower TC and LDL at 1-year follow-up. Those achieving the 
target hbA1c were younger and were mainly discharged on a 
regimen consisting only of OAD.

As mentioned earlier, up to 29% of patients with acute MI 
might be newly diagnosed with DM at the time of admission 
[4]. Studies have shown that compared to patients without DM, 
patients with DM have a higher volume of atheroma, plaque 
burden and impairment in compensatory remodelling of arter-
ies after an acute ASCVD event [14]. A linear correlation exists 
between higher hbA1c levels and ASCVD-related mortality [15]. 
Patients with DM have a higher in-hospital mortality and post-
infarction complications, including heart failure, angina and 
arrhythmias, compared to those without DM [16]. Hence, early 
control of glycemia is of paramount importance in patients after 
an acute coronary event and can lead to a reduction in mortal-
ity at 1-year follow-up [17]. This is of particular importance in 
patients who have very high hbA1c at the initial diagnosis, as 
uncontrolled diabetes is associated with an increased risk of 
ASCVD recurrence as well [18]. On the other hand, early inten-
sive glycaemic control after DM diagnosis is known to have a 
legacy effect lasting for years after treatment and minimising 
the lifetime risk of DM-related complications [19]. The choice of 
anti-diabetes medications in these situations is of critical value. 
As explained earlier, guidelines recommend earlier initiation of 
subcutaneous insulin in outpatient regimens of patients with 
severely uncontrolled DM at diagnosis [7]. These recommen-
dations are particularly applicable to patients who had a recent 
MI to achieve early glycaemic control post-ASCVD. However, 
several patient-related factors must be considered when choos-
ing an anti-DM regimen. Non-compliance with insulin is a sig-
nificant issue that clinicians encounter during the management 
of patients with DM, and any benefit of early insulin initiation 
with the aim of achieving early glycaemic control post-MI can 
be offset by non-compliance to insulin doses. Studies on insulin 
compliance have yielded variable results, with adherence rates 
between 52% and 70% depending on the cohort studied [20, 21]. 
Moreover, a significant proportion of insulin-naïve patients are 
reluctant to initiate insulin. Several factors contribute to this, 
including fear of needles, inconvenience, negative impact on 
work, cost and affordability, and health beliefs, amongst many 
others [22, 23]. Moreover, there is a reluctance amongst patients 
to initiate insulin, with studies reporting insulin refusal rates 
between 35% and 74% [24–26]. In our cohort as well, only 25.5% 
of patients accepted insulin (in addition to OAD) as a discharge 
medication, leaving a significant concern for the probability of 
lack of early achievement of glycaemic control in such high-risk 
patients. Hence, alternate safe and effective strategies must be 
searched to manage such cases.

Whether initiation of an alternative regimen consisting of mul-
tiple oral anti-DM agents is safe and as effective as a regimen 
consisting of subcutaneous insulin is unclear. In our study, 
patients treated with OADs had a similar reduction in hbA1c 
from baseline compared to those with OAD plus insulin, pro-
viding evidence that an anti-DM regimen consisting only of 
OAD can be a safe alternative in patients who are reluctant to 
use insulin. Our results are consistent with results from some 
other studies. In a retrospective study comparing OADs to 
early insulin initiation post-DM diagnosis consisting of 94 pa-
tients in each group, Lee et al. found that oral OADs alone were 
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TABLE 1    |    Outcomes of patients who completed 1-year follow-up (N = 62).

Variable Units All patients (N = 62)
Group 1 (only oral 

agents) (N = 48)

Group 2 (oral 
agents + Insulin) 

(N = 14) p

Age, (Mean ± SD) Years 46.9 ± 7.3 46.4 ± 7.3 48.6 ± 2 0.3

Gender N (%)

Male 58 (93.6) 46 (95.8) 12 (85.7) 0.17

Female 4 (6.4) 2 (4.2) 2 (14.3)

Ethnicity N (%)

South Asian 52 (83.9) 40 (83.3) 12 (85.7) 1

Arab 8 (12.9) 6 (12.5) 2 (14.3)

Others 2 (3.2) 2 (4.2) 0

Alcohol use N (%) 6 (9.7) 5 (10.4) 1 (7.1) 0.6

Smoking 27 (43.5) 22 (45.8) 5 (35.7) 0.5

Baseline BMI, Median 
(IQR)

kg/m2 27.3 (24.2–29.4) 27.3 (24.2–29.4) 24.8 (22.8–26.2) 0.04

Change in BMI 
(Mean ± SD)

kg/m2 −0.04 ± 3.8 −0.04 ± 3.7 −0.3 ± 4.4 0.8

Baseline HbA1c, Median 
(IQR)

% 11.5 (10.4–12.7) 11 (10.25–12.15) 13.5 (12.1–14.4) < 0.001

Change in HbA1c 
(Mean ± SD)

% 4.4 ± 1.8 4 ± 1.5 5.1 ± 2.4 0.07

Number of vessels involved N (%)

Single vessel disease 30 (49.2) 21 (44.7) 9 (64.3) 0.08

Two vessel disease 19 (31.1) 18 (38.3) 1 (7.1)

Three vessel disease 11 (18) 7 (14.9) 4 (28.6)

CABG done N (%) 4 (6.5) 3 (6.2) 1 (7.1) 0.6

Baseline lipid profile

TC, (Mean ± SD) mmol/L 5.2 ± 1.3 5.15 ± 1.3 5.3 ± 1.6 0.7

TG, Median (IQR) mmol/L 2.25 (1.4–3.2) 2.2 (1.4–3.1) 2.7 (1.1–3.3) 0.9

HDL, Median (IQR) mmol/L 0.8 (0.7–1) 0.8 (0.7–1) 0.9 (0.8–1.2) 0.4

LDL, (Mean ± SD) mmol/L 3.15 ± 1.2 3.04 ± 1.2 3.5 ± 1.2 0.2

Oral/non-insulin anti-
diabetes medications on 
discharge

N (%)

Metformin 60 (96.8) 48 (100) 12 (85.7) < 0.001

DDP4 inhibitors 53 (85.5) 41 (85.4) 12 (85.7) 0.7

SGLT2 inhibitors 52 (83.9) 40 (83.3) 12 (85.7) 0.8

Sulfonylureas 3 (4.8) 3 (6.2) 0 0.4

Thiazolidinediones 1 (1.6) 1 (2.1) 0 0.7

GLP-1 agonists 1 (1.6) 1 (2.1) 0 0.7

(Continues)
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Variable Units All patients (N = 62)
Group 1 (only oral 

agents) (N = 48)

Group 2 (oral 
agents + Insulin) 

(N = 14) p

Lipid Profile at 12-month 
follow-up

TC, Median (IQR) mmol/L 3.6 (2.74–4.6) 3.3 (2.6–4.4) 4.6 (3.6–5.4) 0.02

TG, Median (IQR) mmol/L 1.4 (1.1–2.1) 1.4 (1.2–2.1) 1.4 (0.8–2.8) 0.8

HDL, Median (IQR) mmol/L 0.9 (0.8–1.10) 1 (0.8–1.1) 0.9 (0.8–1) 0.7

LDL, Median (IQR) mmol/L 1.75 (1.2–2.9) 1.6 (1.2–2.7) 3 (2–3.2) 0.01

Number of non-insulin 
agents

N (%)

1 4 (6.4) 3 (6.25) 1 (7.14) 0.69

2 11 (17.7) 7 (14.6) 4 (28.6)

3 45 (72.6) 36 (75) 9 (64.3)

4 1 (1.6) 1 (2.1) 0

5 1 (1.6) 1 (2.1) 0

DKA/HHS N (%) 0 0 0 NA

Recurrent admissions due 
to cardiac reasons

N (%) 8 (12.9) 6 (12.5) 2 (14.3) 0.5

TABLE 1    |    (Continued)

TABLE 2    |    Comparison of patients who achieved target hbA1c at 1-year follow-up compared to those who did not achieve the target (N = 62).

Variable Units
Target hbA1c not 

achieved (20, 32.3%) Target hbA1c achieved (42, 67.7%) p

Age, (Mean ± SD) Years 50.8 ± 7.8 45 ± 6.3 0.002

Gender N (%) 0.6

Male 18 (90) 40 (95.2)

Female 2 (10) 2 (4.8)

Ethnicity N (%) 0.2

South Asian 16 (80) 36 (85.7)

Arab 2 (10) 6 (14.3)

Others 2 (10) 0

Baseline BMI, Median (IQR) kg/m2 24.9 (22.8–27.5) 26.5 (24.2–29.4) 0.06

Change in BMI, (Mean ± SD) kg/m2 0.06 ± 3.2 −0.09 ± 4.1 0.8

Baseline HbA1c, Median (IQR) % 12.5 (11.3–14.1) 11.05 (10.4–12.1) 0.004

Baseline lipid profile

TC, (Mean ± SD) mmol/L 5.3 ± 1.4 5.1 ± 1.3 0.6

TG, Median (IQR) mmol/L 2.45 (1.4–4) 2.25 (1.4–3.1) 0.9

HDL, Median (IQR) mmol/L 0.9 (0.8–1.2) 0.8 (0.7–1) 0.08

LDL, (Mean ± SD) mmol/L 3.4 ± 1.1 3.03 ± 1.1 0.2

Insulin in discharge regimen N (%) 8 (40) 6 (14.3) 0.02
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non-inferior to early insulin initiation. Moreover, in patients 
with higher baseline hbA1c (10.75%–10.92%), a greater hbA1c 
reduction and higher rates of well-controlled glycaemic levels 
were noted in those taking OADs compared to the early insulin 

group [27]. In another study by Vaughan et al., an equal reduc-
tion in hbA1c at 12 months compared to baseline was noted in 
both oral agents and insulin groups amongst individuals with 
newly diagnosed DM with hbA1c > 11% [28]. All these results 

TABLE 3    |    Comparison of baseline characteristics of patients who completed 1-year follow-up compared to those who were lost to follow-up.

Variable Units
Total cohort 

(N = 149)
Follow-up complete 

(N = 62, 41.6%)
Lost to follow-up 

(N = 87, 58.4%) p

Age, (Mean ± SD) Years 47 ± 8.3 46.9 ± 7.3 47.1 ± 9 0.8

Gender N (%)

Male 145 (97.3) 58 (93.6) 87 (100) 0.028

Female 4 (2.7) 4 (6.4) 0

Ethnicity N (%)

South Asian 130 (87.3) 52 (83.9) 78 (89.7) 0.3

Arab 13 (8.7) 8 (12.9) 5 (5.7)

Others 6 (4) 2 (3.2) 4 (4.6)

HTN N (%) 65 (43.6) 26 (41.9) 39 (44.8) 0.7

Alcohol use N (%) 22 (14.8) 6 (9.7) 16 (18.4) 0.1

Smoking 67 (45) 27 (43.6) 40 (46) 0.7

Baseline BMI, Median (IQR) kg/m2 25.6 (23.3–27.9) 26.2 (24.1–28.4) 25.1 (23.1–27.5) 0.1

Baseline HbA1c, Median (IQR) % 11.2 (10.5–12.3) 11.5 (10.4–12.7) 11.1 (10.5–12.2) 0.2

Number of vessels involved N (%)

Single vessel disease 71 (48.6) 30 (49.2) 41 (48.2) 0.1

Two vessel disease 34 (23.3) 19 (31.1) 15 (17.6)

Three vessel disease 36 (24.7) 11 (18) 25 (29.4)

Not mentioned 2 (1.4) 1 (1.6) 1 (1.2)

CAG not done 3 (2) 0 3 (3.5)

CABG done N (%) 15 (10.1) 4 (6.4) 11 (12.6) 0.3

Oral/non-insulin anti-diabetes 
medications on discharge

N (%)

Metformin 144 (96.6) 60 (96.8) 84 (96.6) 0.9

DDP4 inhibitors 129 (86.6) 53 (85.5) 76 (87.4) 0.7

SGLT2 inhibitors 122 (81.9) 52 (83.9) 70 (80.5) 0.6

Sulfonylureas 9 (6) 3 (4.8) 6 (6.9) 0.7

Thiazolidinediones 1 (0.7) 1 (1.6) 0 0.4

GLP-1 agonists 1 (0.6) 1 (1.6) 0 0.4

Number of non-insulin agents N (%)

1 8 (5.4) 4 (6.4) 4 (4.6) 0.8

2 29 (19.5) 11 (17.7) 18 (20.7)

3 109 (73.2) 45 (72.6) 64 (73.6)

4 2 (1.3) 1 (1.6) 1 (1.1)

5 1 (0.7) 1 (1.6) 0

Insulin on discharge N (%) 38 (25.5) 14 (22.5) 24 (27.6) 0.49
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highlight the utility of a regimen consisting of multiple oral 
anti-DM medications in patients with high hbA1c at diagnosis 
and ACS, in whom the early achievement of glycaemic control 
is of great value.

One main reason for recommending the initiation of an insulin-
based anti-DM regimen in newly diagnosed DM patients with 
severe hyperglycaemia (glucose > 300 mg/dL or hbA1c > 10%–
12%) is the understanding that such patients have insulinopenia 
and a state of glucose toxicity [29]. This also makes them prone 
to an increased risk of DKA development, as absolute or relative 
insulin deficiency is a cornerstone pathophysiological mecha-
nism in DKA development. Initiation of insulin for a short term 
early after diagnosis in such situations improves glycaemic con-
trol and improves insulin secretion with long-lasting effects on 
diabetes control [29, 30]. In our study, none of the patients dis-
charged only on OADs had an episode of DKA during the 1-year 
follow-up period, again pointing to the safety profile of multiple 
oral agents as a safe alternative strategy for such patients. It is 
noteworthy that 83% of patients in the oral agents-only group 
had SGLT2 inhibitors in the discharge prescription, and despite 
a theoretically increased risk of DKA in very uncontrolled newly 
diagnosed insulinopenic patients on SGLT2 inhibitors, no DKA 
occurred.

To our knowledge, this is the first study in the region comparing 
the use of OADs only to insulin + OADs in patients with acute 
ACS and who have very high hbA1c at DM diagnosis. With a 
high prevalence of newly diagnosed DM patients at the time of 
an ACS event and a high rate of insulin refusal, especially in 
treatment-naïve patients, our results provide evidence for a safe 
and effective alternative treatment strategy for DM management 
based on data from real-life experience. However, there are sev-
eral limitations as well. There was a significant loss to follow-up 
at 1-year interval which led to a substantial reduction in sample 
size to evaluate the glycaemic outcomes at the 1-year follow-up. 
The nature of the patients who are non-compliant with insulins 
or refuse insulin for other factors also share the behaviour of 
not coming for follow-ups, and hence, any such study, if done 
retrospectively, will have a similar loss to follow-up. However, 
as can be seen in Table 3, there were no differences in terms of 
ethnicity, baseline hbA1c, BMI, number of coronary vessels in-
volved in ACS, treatment with CABG, types and number of oral 
agents, and number of patients discharged on insulin between 
patients who completed 1-year follow-up compared to those who 
were lost to follow-up and hence, the results of the study can 
be interpreted without the significant danger of being affected 
due to loss to follow-dataup. Another limitation is the lack of 
comparison of socioeconomic characteristics and the quality-
of-life measures between the two groups of treatment regimens 
that could have further provided valuable information relevant 
to patient management. In terms of changes in hbA1c between 
the two groups, although the results did not show any statisti-
cally significant difference, the absolute difference in changes 
in hbA1c was 1.1% which may be clinically important. Hence, 
larger randomised controlled trials are needed to further assess 
this. Moreover, although the results showed that the proportion 
of patients achieving target hbA1c was higher if insulin was not 
part of the regimen, the baseline hbA1c was higher in patients 
who were discharged on insulin + OAD, which would have 
contributed to difficulty in achieving the target hbA1c. Another 

limitation of the study is the predominance of males in the study 
cohort. This is due to the fact that the majority of its population 
consists of expatriate workers, thus affecting the gender distri-
bution to be predominantly males (74.1%) [31].

5   |   Conclusion

In newly diagnosed DM type 2 patients with ACS who refuse 
to take insulin, an anti-DM regimen consisting of multiple oral 
agents is a safe and effective alternative and can lead to a compa-
rable reduction in hbA1c at 1-year follow-up without a concom-
itant increase in the risk of acute hyperglycaemic events and 
recurrent admission due to cardiac reasons. Larger prospective 
studies are required to further validate results.
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