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To evaluate the efficacy of Dapagliflozin as add-on therapy on 
glycaemic and obesity parameters in type 2 diabetes patients (T2DM) with 
inadequate glycaemic control and the reflection of this effect on the patient’s 
quality of life (QoL). Methods: Patients with uncontrolled T2DM 
[Haemoglobin A1c 7.0%-12.0%] on sulfonylurea, metformin, and gliptin 
were selected to receive Dapagliflozin 5mg/day for 16 weeks (n=40). Fasting 
and postprandial plasma glucose, glycated hemoglobin A1c, body weight, and 
waist circumference were measured. Assessment of patients’ QoL was 
performed using the Quality of Life Scale for Iraqi Diabetic patients (QOLSID) 
at baseline and after administration of Dapagliflozin.  Dapagliflozin showed a 
significant reduction in fasting and postprandial plasma glucose, glycated 
hemoglobin A1c (HbA1c), body mass index (BMI), and index of central 
obesity (ICO) (p<0.001). A significant change in the QOLSID score was also 
detected after treatment (p<0.001). High BMI was a negative predictor for 
patients’ QoL. Dapagliflozin achieved beneficial effects on Iraqi T2DM 
patients who were already inadequately controlled by three oral antidiabetic 
agents. This promising result may help physicians in prescribing 
Dapagliflozin as an alternative to insulin for patients who refuse injectable 
anti-diabetic agents.  
Keywords: Type 2 DM, Dapagliflozin, Haemoglobin A1c, Quality of life 
 

 
INTRODUCTION 

Type 2 Diabetes Mellitus (T2DM) is a 
syndrome of metabolic dysregulation that needs 
multifactorial behavioral and pharmacological 
treatments to prevent or delay complications, 
morbidity, and mortality. Uncontrolled 
hyperglycemia can negatively affect the patient’s 
physical and psychological status and thus lower 
the patient’s quality of life (QoL) (Verma & 
Dadarwal, 2017) (Vanstone et al., 2015) 
(Gebremedhin et al., 2019). According to American 
Diabetes Association (ADA), when hyperglycemia 
remains uncontrolled (HbA1c ≥1.5% above the 
glycemic target), a second therapy for T2DM is 
needed (Davies et al., 2022). 

It has been ascertained by ADA, besides the 
glucose-lowering effect the add-on antidiabetic 
medication should have an impact on weight 
management to achieve and maintain the optimum 
glycemic and weight control which are the goals in 
people without established cardiorenal risks (Vijan 

et al., 2014) (Inzucchi et al., 2012). Although 
metformin is still the first-line pharmacotherapy in 
most T2DM patients, according to the American 
Diabetes Association (ADA) (Association, 2020) 
but has little  or  even weight weight-neutral effect, 
 

as well as gliptins (Hermansen & Mortensen, 2007) 
(Sazan et al., 2012). Other old antidiabetic classes 
such as thiazolidinediones (TZDs) and 
sulfonylureas (SUs) in spite of their efficacy in 
controlling glycemia but their use is associated 
with weight gain and other adverse effects (Derosa 
& Maffioli, 2010) (Najim et al., 2014) (Fonseca, 
2003). However, the newest class of antidiabetic 
drugs, sodium-glucose cotransporter 2 inhibitors 
(SGLT2i), are approved for the treatment of T2DM 
as an add-on or even initial therapy (Tamez-Pe rez 
et al., 2013). This class acts by inducing glycosuria 
and thus improving glycemic status without 
affecting insulin levels (Merovci et al., 2015). 
Dapagliflozin is a highly selective inhibitor of 
SGLT2. It has been well tolerated and its safety and 
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efficacy approved in clinical trials, mostly on 
cardio-renal outcomes with additional benefits of 
weight loss and low risk of hypoglycemia 
(Heerspink et al., 2020) (Solomon et al., 2022) 
(Wiviott et al., 2019) (McMurray et al., 2019). To 
date, no clinical data regarding SGLT2i recorded in 
Iraqi patients with limited data available on the 
Arabic population. On Qatari, an assessment of 
Dapagliflozin effectiveness revealed a significant 
improvement in the glycemic status after 6 months 
when used in combination with standard therapy, 
a reduction (Al AdAwi et al., 2019). In Saudi Arabia, 
Dapagliflozin was found to be a well-tolerated and 
effective treatment option for T2DM patients after 
6 months (Alguwaihes, 2021).  

Current orientation towards Quality of Life 
(QoL) measures means that patients' opinions on 
the effects of healthcare and medical interventions 
on their lives can now be evaluated and considered 
in clinical decision-making (Addington-Hall & 
Kalra, 2001). Thus, to determine the effectiveness 
of any new treatment for T2DM patients, it is 
necessary to assess the improvement in both 
glycemic control and the patient’s QoL (Ishii et al., 
2017) (Aso et al., 2017) (Mostafa et al., 2018). 

This study aimed to evaluate the impact of 
Dapagliflozin on glycemic control, obesity 
parameters, and QoL for a sample of Iraqi T2DM 
patients already treated with oral antidiabetic 
agents (OADs) in Baghdad. 

 

MATERIAL AND METHODS 
Study Design 

This interventional randomized clinical 
study was conducted from May to December 2022, 
at the National Diabetic Centre for Treatment and 
Research/ Mustansiriyah University/ Baghdad/ 
Iraq. Ethical approval from the diabetic center and 
college of Pharmacy/ Mustansiriyah University was 
taken before the study initiation. All 
investigations/ procedures carried out in this study 
involving human participants were in accordance 
with the 1975 Declaration of Helsinki and its later 
amendments.  
Participants Recruitment 

Patients enrolled in the study with the 
following criteria: T2DM patients, aged between 
18-70 years, on a combination of OADs 
(sulfonylurea + metformin + gliptin) for at least 8 
weeks before enrolment. Patients involved had 
elevated glycosylated hemoglobin A1c (HbA1c) 
[7%-12.0%] at the time of enrollment. Patients who 
met the inclusion criteria and agreed to the study 
protocol were recruited; written consent was 

obtained from all participants before starting the 
study. All patients involved received Dapagliflozin 
5mg daily for 16 weeks. Sulfonylurea could be 
down-titrated only once during the treatment 
period to mitigate the risk of recurrent 
hypoglycemic events at the discretion of the 
investigator. Initially, 45 participants met the 
criteria involved in the study and finished all the 
baseline requirements. At the end of the study, five 
cases were recruited and the most with the most 
common reasons for discontinuation were non-
adherent with the study medication (1 case), non-
compliance with the appointment (2 cases), and 
adverse events (2 cases of genitourinary infection). 
A total of 40 patients completed the study. 

 
Data collection 

The participants were interviewed and their 
sociodemographic and clinical data (medication 
history, disease history, and diabetes-related 
information) were collected. 

 
Outcome Measures 

The study’s outcomes measured the changes 
pre-and post-treatment with Dapagliflozin (week 0 
to week 16). The following parameters being 
measured: HbA1c, fasting plasma glucose (FPG), 
postprandial plasma glucose (PPG; glucose level 
measured 2 hours after standardized breakfast), 
body weight (BW), height (Ht), waist 
circumference (WC), body mass index (BMI), index 
of central obesity (ICO), and patients’ QoL.  
Quality of Life Assessment Tool 

The QOLSID tool, introduced in 2020 by 
Mikhael EM et al. (Mikhael et al., 2020), was used in 
this study to measure the QoL in T2DM. The 
questionnaire consisted of 10 questions with 5 
likert scale answers ranging from (0-4). Scores 
more than 32.5 indicate a good quality of life. The 
Arabic version of the QOLSID was administered to 
the participants at baseline (week 0) and after 16 
weeks. 

 
Statistical Analysis 

Statistical analysis was performed using 
SPSS (Version 29) and Microsoft Excel (2010). After 
testing the normality of distribution for the studied 
parameters, Paired Samples T-test was performed 
for comparison between pre-and post-treatment 
values. Bivariate correlation was performed to 
identify the correlations with QoL. Comparison 
between patients’ groups was performed with 
Independent T-test. A p-value of <0.05 was 
considered significantly different. 
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RESULTS AND DISCUSSION  
Patients’ demographic and disease 

characteristics are summarized in (Table I). 
Patients using Dapagliflozin, for 16 weeks, 
demonstrated a high significant reduction in FPG, 
PPG, HbA1c, BMI, and WC (p<0.001). Moreover, ICO 
was significantly reduced (p<0.05) (Table II). 
 
Quality of Life Scale for Iraqi DM patients 
(QOLSID) 

There was a significant change (p<0.001) in 
the QOLSID total score after 16 weeks of treatment 
with Dapagliflozin. In the majority of the patients, 
Dapagliflozin showed a significant improvement in 
the patient’s satisfaction with the diet, ability to 
exercise, night sleep, and stress due to daily blood 
glucose testing (p<0.001). Dapagliflozin also 
showed   significant   improvement   in  the personal  

ability to control blood glucose and most patients 
were more satisfied about their overall health after 
adding Dapagliflozin to their treatment (p<0.05). 
There was an increase in satisfaction regarding the 
effect of Dapagliflozin as well as a decrease in the 
anxiety from their disease but these were non-
significant (p>0.05). Some items were significantly 
correlated with the total QOLSID score more than 
others (p<0.01) (Table III).  

Based on the results of statistical analysis, 
QOLSID score not affected by demographic or 
disease characteristics (p≥0.05) (Table IV). 

 
Factors Affecting Quality of Life removed. 

This is the first follow-up study on Iraqis to 
explore the efficacy of Dapagliflozin in T2DM 
patients who are inadequately controlled by a 
combination of OADs.  
  

Table I. Patients’ demographic and disease characteristics 
 
Demographic Characters No (%) 
Age (years) ≤60 31 (77.5) 

>60 9 (22.5) 
Gender Male 18 (45) 

Female 22 (55) 
BMI (kg/m2) 25 - 29.9 14 (35) 

30 - 34.9 12 (30) 
≥ 35 14 (35) 

WC (cm) Male ≥ 94 18 (45) 
Female ≥ 80 22 (55) 

Smoking Yes 10 (25) 
No 30 (75) 

Alcohol Yes 4 (10) 
No 36 (90) 

Educational level Illiterate 8 (20) 
Primary 3 (7.5) 
Secondary 16 (40) 
College 13 (32.5) 

Residence Urban 28 (70) 
Rural 12 (30) 

Monthly Income ($) <500 14 (35) 
500-1000 26 (65) 

Duration of T2DM (years) <5 8 (20) 
5-10 10 (25) 
≥10 22 (55) 

Family History of T2DM Yes 32 (80) 
No 8 (20) 

Medical history Non 23 (57.5) 
Comorbid disease 17 (42.5) 

 

Data presented as number and percentage. 
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It has been demonstrated by a previous 
study on Korean that the addition of Dapagliflozin 
as add-on therapy in T2DM patients already on a 
triple OADs suffering from inadequate glycemic 
control could be an effective and safe alternative 
treatment to insulin injection (Jeon et al., 2018). 
Because the mechanism of action of Dapagliflozin 
does not depend upon existing 𝛽-cell function, thus 
making it a suitable agent in the management of 
patients not at goal with ongoing therapy.  

In the present study, Dapagliflozin 5mg/day 
as add-on therapy significantly improved glycemic 
status and weight indices consistent with previous 
studies (Matthaei et al., 2015) (Bolinder et al., 
2014) (Jabbour et al., 2014) (Matthaei et al., 2015).  

Dapagliflozin significantly reduced both fasting and 
postprandial hyperglycemia, which are important 
to achieve optimal glucose control and to prevent 
microvascular and macrovascular complications, 
as it has been confirmed the role of postprandial 
hyperglycemia with the development of long-term 
complications, cardiovascular morbidity and 
mortality in T2DM (Heine et al., 2004) (Monnier et 
al., 2007). In addition, postprandial hyperglycemia 
was found to influence HbA1c more and faster than 
fasting hyperglycemia when HbA1c levels 
approach target values (Faruqui, 2017).  Regarding 
obesity parameters, Dapagliflozin significantly 
reduced body weight, waist circumference, and 
consequently   BMI   besides  ICO  within  16 weeks.  
  

Table II. Laboratory values change from baseline (at weeks 0 and 16). 
 

Variables Baseline After 16 weeks % of change P-Value a 
FPG (mg/dl) 235.68 ± 75.30 159.20 ± 19.12 -32.4 0.001** 
PPG (mg/dl) 281.49 ± 127.79 195.83 ± 69.24 -30.4 <0.001** 
HbA1c (%) 9.65 ± 2.06 7.99 ± 1.31 -17.2 <0.001** 
BW (kg) 85.85 ± 13.84 83.87 ± 14.46 -2.3 0.002** 
Ht (cm) 165.2 ± 10.64 - - - 
BMI (mg/m2) 34.93 ± 4.31 33.73 ± 4.33 -3.4 <0.001** 
WC (cm) 112.93 ±  7.42 109.93 ±  7.52 -2.7 <0.01** 
ICO 0.68  ±  0.17 0.67  ± 0.16 -1.5 0.01* 

 

Data presented as mean ± SD, a Paired Samples T-test used for comparison between pre- and post-treatment, (*) 
significant changes (p<0.05), (**) highly significant changes (p<0.01).  

 
Table III. Effect of Dapagliflozin on Quality of Life (QOLSID)  
 
Questions Pre-treatment Post-treatment b p-value a 
Q1 Satisfied with diet restriction required to control 
your diabetes? 

2.27 ± 1.35 3.27 ± 0.83** <0.001** 

Q2 Satisfied with your current diabetes treatment? 2.68 ± 0.95 3.00 ± 0.98** 0.167 
Q3 Satisfied with your ability to do an exercise (e.g. 
brisk walking, cycling or swimming)? 

1.77 ± 1.34 3.00 ± 0.82* <0.001** 

Q4 Satisfied with your ability to control diabetes? 1.95 ± 1.25 2.50 ± 0.96** 0.03* 
Q5 Satisfied with health care services that you 
receive? 

3.13 ± 0.94 3.45 ± 0.74** 0.069 

Q6 Feeling stressed by blood glucose testing? 1.91 ± 1.54 3.23 ± 0.75** <0.001** 
Q7 Feeling stressed or anxious to diabetes? 3.00 ± 1.11 3.32 ± 0.78 0.148 
Q8 Satisfied with the support you get from your 
friends and family? 

3.00 ± 1.07 3.23 ± 0.84 0.071 

Q9 Satisfied with your night sleep? 1.86 ± 1.21 2.95 ± 0.65** <0.001** 
Q10 Satisfied with your overall health? 1.86 ± 1.58 2.59 ± 1.26** 0.02* 
Total score 24.45 ± 5.76 31.09 ± 3.66 <0.001** 

 

Data presented as mean ± SD, a Paired Samples T-test used for comparison between pre- and post-
treatment, b Correlation coefficient used to correlate the items with total score, (*) significant changes 
(p<0.05), (**) highly significant changes (p<0.01). 
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This reduction represents a potentially beneficial 
effect of Dapagliflozin as add-on therapy. The 
mechanism by which Dapagliflozin induces weight 
reduction may relate to caloric loss due to 
sustained elevation in urinary glucose excretion 
leading to fat loss, osmotic diuresis, or a 
combination of both factors (Bolinder et al., 2012).  

The present study evaluated the patients’ 
QOL upon the addition of Dapagliflozin. The study 
results in this regard found a significant 
improvement in several QOL aspects after adding 
Dapagliflozin therapy not related to demographic 
or disease characteristics, indicating that 
improvement in glycemic status plays the main 
role. It is well known that DM has a negative impact 
on patient’s physical, social and mental state. 
Persistent hyperglycemia despite taking multiple 
OADs adds an extra burden on the patient’s QOL 
(Prajapati et al., 2018) (Kalra et al., 2018). 
Therefore, the above finding was extremely 
reasonable, since Dapagliflozin significantly 
improved glycemic control, thus reducing anxiety 
and improving patients’ psychological condition 
and finally improved overall QOL. 

Body weight improvement with 
Dapagliflozin is consistently associated with 
improvement in QOL in the present study. It is well 
known that obesity is the stronger risk factor for 
T2DM and is associated with metabolic 
abnormalities resulting from insulin resistance 
(Bellou et al., 2018) (Galicia-Garcia et al., 2020). 
Also, weight loss remains the cornerstone therapy 
to improve insulin sensitivity and, in some 
circumstances, to prevent the incidence of T2DM in 
obese individuals (Galicia-Garcia et al., 2020). Thus, 
we confirm the beneficial effects of Dapagliflozin on 
the glycemic status of T2DM either directly or 
through improving body weight control. This is 
consistent with two randomized controlled trials 
that evaluated the effect of Dapagliflozin 10mg as 
add-on to metformin in T2DM for 24 weeks, 
Dapagliflozin-induced weight loss was associated 
with improvement in overall health-related quality 
of life (HRQOL) (Grandy et al., 2014) (Grandy et al., 
2014). Another randomized controlled trial on 
Japanese for 24 weeks compared the effect of 
Dapagliflozin 5mg against Dipeptidyl Peptidase 4 
Inhibitors (DPP4i) in drug-naї ve T2DM patients, 

Table IV. Association of demographic and disease characteristics with QOLSID after treatment with 
Dapagliflozin 
 

Demographic and disease characters QOLSID p-valuea 

Age 
≤60 30.48 ± 4.54 

0.291 NS 
>60 32.38 ± 4.03 

Gender 
Male 30.47 ± 4.68 

0.546 NS 
Female 31.33 ± 4.23 

BMI 

25 - 29.9 32.46 ± 2.60 

0.162 NS 
30 - 34.9 29.08 ± 4.59 
35 – 39.9 30.56 ± 2.55 
≥40 30.40 ± 5.27 

Waist Circumference 
Male ≥ 94 30.63 ± 4.44 

0.990 NS 
Female ≥ 80 30.61 ± 3.51 

Educational Level 

Illiterate 31.63 ± 3.20 

0.816 NS 
Primary 31.33 ± 2.89 
Secondary 30.06 ± 4.34 
College 30.69 ± 3.95 

Monthly Income 
<500 29.80 ± 4.03 

0.151 NS 
500-1000 31.55 ± 3.50 

Family History 
Yes 31.09 ± 3.74 

0.169 NS 
No  29.00 ± 3.96 

Duration of DM 
<5 32.71 ± 1.70 

0.249 NS 5-10 33.50 ± 2.87 
≥10 29.86 ± 4.62 

 

Data presented as mean ± SD, a Independent t-test used to test statistical differences between groups. NS: 
No significant changes (p≥0.05). 
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Dapagliflozin significantly reduced body weight 
and showed more favorable benefit on patients’ 
QOL (Ishii et al., 2020).  modified 

The study had the following limitations. The 
small sample size, as this is the first study on 
Dapagliflozin as add-on to three OADs in Iraqi 
patients. Therefore, the current study could be 
considered as a pilot study and thus it is highly 
recommended to conduct another study on a larger 
sample to confirm the current study findings. The 
study was conducted on a sample of Iraqi patients 
which could potentially limit the generalizability of 
the findings to diabetic patients in other countries.  

 

CONCLUSION 
The usage of Dapagliflozin as add-on therapy 

to Iraqi T2DM patients who were already on three 
OADs resulted in better glycemic control, a 
reduction in BMI, and an improvement in QOL. 
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