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Abstract 
To evaluate the efficacy of empagliflozin on the quality of life (QoL) and glycemic index in patients with 

type 2 diabetes mellitus (T2DM) inadequately controlled with conventional oral anti-diabetic agents (OADs). 

A pre-post study involved forty T2DM patients who were on a combination of three OADs (glimepiride + 

metformin + vildagliptin) with glycated hemoglobin A1c (HbA1c) 7.0% - 12.0%. All patients received 

empagliflozin (10 mg/day) as add-on therapy for 16 weeks.  

Adding empagliflozin showed significant reduction in postprandial plasma glucose (PPG), (HbA1c), body 

mass index (BMI) and index of central obesity (ICO) (p<0.001). Significant improvements have been shown in 

the Quality of Life in Iraqi type 2 diabetic patients (QOLSID) scores post-intervention (p<0.001). Besides, good 

QoL was reported in patients with lower BMI and among those who had DM for duration less than 10 years. 

The outcome of this study showed that empagliflozin as add-on to oral antidiabetic triple therapy in poorly 

controlled T2DM has achieved a better weight management, well glycaemic control and enhanced QoL through 

the therapy, and was well tolerated among the study sample.  
Keywords: Empagliflozin, Glycemic index, Quality of life, SGLT2 inhibitors, Type 2 DM. 
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 الخلاصة: 
( ومؤشرات نسبة السكر في الدم في المرضى الذين يعانون من مرض السكري من النوع QoLتقييم فعالية إمباغليفلوزين على جودة الحياة )
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Introduction 
Type 2 diabetes mellitus (T2DM) is a 

progressive disease with a high prevalence rate (1). 

The pharmacologic management of diabetes 

changes over time due to its progressive nature (2), 

this makes achieving optimal glycemic control with 

single therapy a challenge and finally most patients 

will need a combination of oral anti-diabetic agents 

(OADs), as reported by both the American Diabetes 

Association (ADA) and the European Association 

for the Study of Diabetes (EASD) (3). According to 

ADA, a combination therapy is needed when 

glycosylated hemoglobin (HbA1c) is ≥1.5% above 

the glycemic target and the add-on medication 

should have an impact on glycemic and weight 

management as well (3–6). 

Recent studies on T2DM therapies focused 

on the finding agents with multiple targets and 

minimum adverse effects, to control the possible 

complications of DM and improve the patient's life 

as a whole (7). Of OADs, metformin still the first-line 

pharmacotherapy agent in T2DM for its insulin-

sensitizing and weight-reduction effects (8,9). The 

most recent OADs classes associated with weight 

control, cardiorenal benefits and a low risk of 

hypoglycemia are dipeptidyl peptidase-4 inhibitors 

(DPP4i); glucagon-like peptide-1 receptor agonist 

(GLP1-RA) and sodium-glucose cotransporter 2 

inhibitors (SGLT2i) (10–12). Older oral antidiabetic 

group of medications such as thiazolidinediones 

(TZDs) and sulfonylureas (SUs) have good 

glycemic control but associated with multiple 

adverse effects such as hypoglycemia (13), edema, 

increased risk of heart failure (14), and weight gain 
(13,14).  

Sodium glucose cotransporter 2 inhibitors 

(SGLT2i) is considered the newest class of OADs 

approved for the treatment of T2DM without 

associated-hypoglycemia and have favorable effects 

on body weight and cardiorenal outcomes. 

Empagliflozin; a selective SGLT2i currently 

available in Iraq; acts by blocking the renal glucose 

reabsorption through the SGLT2 transporter (15). 

Clinical trials have been approved  the safety and 

efficacy of empagliflozin mostly in cardio-renal 

outcomes in T2DM (16–18).   

Patients' perspectives on how healthcare and 

medical interventions have affected their lives can 

now be assessed and taken into consideration in 

clinical decision-making, for this current orientation 

now toward the quality of life (QoL) measures (19). 

A number of questionnaires have been developed by 

the WHO to measure QoL (20) and by EuroQol 

Group (21) and other institutes. Multiple studies have 

been found a correlation between QoL and many 

factors such as gender, duration of DM, occupation, 

and the occurrence of complications (22,23). 

Quality of Life Scale for Iraqi DM patients 

(QOLSID) was designed to assess quality of life  

 

 

among Iraqi T2DM patients. Development and 

validation of this tool were done by Ehab et al., and 

approval was taken directly from the author to use 

this questionnaire (24). Thus, to determine the 

effectiveness of new treatment for DM patients, 

assessing the improvement in both glycemic control 

and the patient QoL is considered an important 

measure of outcomes (25–27). 

The class of SGLT2i has several adverse 

effects, including hypotension, ketoacidosis, acute 

kidney injury, genital mycotic infections and urinary 

tract infections, hypoglycemia (when used in 

combination with insulin secretagogues or insulin 

injections) (28,29). 

This study was designed to determine the 

impact of a SGLT2i; empagliflozin; as add-on 

therapy on glycemic status and QoL in a sample of 

Iraqi T2DM patients already treated with oral 

antidibetic agents (OADs) in Baghdad. 
Methods 
Study Design 

This pre-post study that was conducted from 

May to December 2022, at the National Diabetic 

Centre for treatment and research/ Mustansiriyah 

University/ Iraq. The ethical committee of the 

diabetes center and the college of pharmacy in 

Mustansiriyah University gave their approval before 

the study initiation. All patients were fully informed 

about the study protocol and written consent was 

obtained from all participants before starting the 

study. All investigations and procedures carried out 

in this study involving human participants were in 

accordance with the 1975 Declaration of Helsinki 

and its later amendments. 
 

Participants Recruitment 

Fourty four patients were enrolled in the 

study with the following criteria: T2DM, age 

between 18-70 years, on a combination of OADs 

(glimepiride + metformin + vildagliptin), with 

HbA1c (7% - 12%) at the time of enrollment. 

Patients who met the inclusion criteria and agreed to 

the study protocol were recruited; a written consent 

was obtained from all participants before starting the 

study. All patients were received empagliflozin 

10mg (Getz, Pakistan) once daily for 16 

weeks. Glimepiride was down-titrated during the 

treatment period to mitigate the risk of recurrent 

hypoglycemic events at the discretion of the 

investigator. All the mentioned steps were done 

under the supervision of specialist physician. 

Outcome Measures 

The study’s outcomes measured the changes 

before and after treatment with empagliflozin (at 

week 0 and 16). The following parameters were 

measured: QoL, HbA1c, postprandial plasma 

glucose (PPG; glucose level measured 2 hours after 

standardized breakfast). Serum glucose level was 

measured using enzymatic method with hexokinase 
(30) on the cobas c311 analyzer system (Roche, 
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Hitachi/Germany), while HbA1c level was 

measured using the Tina-quant Hemoglobin A1c Dx 

Gen.3 assay (31) on the cobas c503 analyzer (Roche, 

Hitachi /Germany). Body weight (BW) and height 

(Ht) were measured using the Height/weight scale 

(Kinlee/China). Body mass index (BMI) was 

measured using the formula: 

[BMI=Weight(kg)/Height(m2)] and classified 

according to the world health organization (WHO) 
(32). Waist circumference (WC) was measured using 

a stretch‐resistant tape at the approximate midpoint 

between the lower margin of the last palpable rib and 

the top of the iliac crest, the WC cut-off in men >94 

cm and >80 cm in women (33). Index of central 

obesity (ICO) was measured using the formula 

[ICO=WC(cm)/Height(cm)] and the ICO cutoffs 

ranged from 0.51 to 0.58 among males and 0.47 to 

0.54 among females (34). 
  

Quality of Life Assessment Tool 

The QOLSID tool; introduced in 2020 by  

Ehab et al. (24); was used in this study to measure the 

QoL in diabetic patients. The QOLSID 

questionnaire consists of 10 questions with five 

likert scale answers ranging from (0-4), questions 

6,7 were with reversed order. Scores more than 32.5 

indicates a good QoL. All selected patients were 

answered the questions by themselves and the 

questionnaire was presented to patients with 

unsatisfactory educational levels and those with 

visual impairment via a face-to-face interview with 

the researcher. Arabic version of the QOLSID was 

administered to the participants at baseline and after 

16 weeks. The participants were interviewed in 

Arabic and their sociodemographic data were 

collected as well.  
 

Statistical Analysis 

Statistical analysis was performed using 

SPSS (version 29) and Microsoft excel (2010). 

Paired samples T-test was performed for 

comparison between before and after treatment 

values. Independent T-test was performed for 

comparison between patients’ groups. A p-value of 

<0.05 was considered significantly different. 

Results 
The majority of involved patients completed 

the study (90.9%), with the commonest reasons for 

discontinuation being non-adherent with the study 

medication (2 cases), non-compliance with the 

appointment (2 cases). A total of 40 patients were 

completed the study, Table 1.   

Glycemic index; PPG and HbA1c levels; were 

significantly reduced after treatment with 

empagliflozin over 16 weeks (p<0.01). Moreover, 

BMI, WC and ICO were significantly reduced after 

treatment (p<0.05), Table 2. One case of mild 

urinary tract infection was recorded without 

affecting treatment plan. 
 

Table 1. Patients’ demographic and baseline characteristics 

Demographic Characters No (%) 

Age (years) ≤60 32 (80) 

>60 8 (20) 

Gender Male 19 (47.5) 

Female 21 (52.5) 

BMI (kg/m2) 25 - 29.9 6 (15) 

30 - 34.9 15 (37.5) 

≥ 35 19 (47.5) 

Waist Circumference (cm) Male ≥ 94 19 (47.5) 

Female ≥ 80 21 (52.5) 

Smoking Yes 5 (12.5) 

No 35 (87.5) 

Alcohol Yes 0 

No 40 (100) 

Educational level Illiterate 11 (27.5) 

Primary 4 (10) 

Secondary 20 (50) 

College 5 (12.5) 

Residence Urban 29 (72.5) 

Rural 11 (27.5) 

Monthly Income ($) <500 20 (50) 

500-1000 20 (50) 

Duration of DM (years) <5 7 (17.5) 

5-10 7 (17.5) 

≥10 26 (65) 
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Continued Table1. 

Family History of DM Yes 30 (75) 

No 10 (25) 

Medical history Non 14 (35) 

Comorbid disease 26 (62.5) 

Data presented as number and percentage, No (%). 
 

Table 2. Laboratory values change from weeks 0 and week 16 
 

Variables Pre-treatment Post-treatment P-Value a 

PPG (mg/dl) 287.85 ± 80.13 189.36 ± 49.90 < 0.001** 

HbA1c (%) 9.03 ± 1.29 7.85 ± 0.74 < 0.001** 

BMI (kg/m2) 42.64 ± 34.24 41.51 ± 35.09 <0.001** 

WC (cm) 112.69 ± 9.26 111.62 ± 9.14   0.001** 

ICO 0.74 ± 0.20 0.73 ± 0.21   0.005** 

Data presented as mean ± SD, a Paired Samples T-test used for comparison between pre- and post-treatment, (**) 

highly significant changes (p<0.01).  
 

Quality of Life Scale for Iraqi DM patients 

(QOLSID) 

All questions of QOLSID have been 

answered at baseline and after 16 weeks of treatment 

with empagliflozin, a high significant change 

(p<0.001) was reported in the QOLSID score post 

treatment, shown in table (3). In most patients, 

empagliflozin showed a highly significant 

improvement in the satisfaction of the patients about 

the diet restriction, ability to do exercise, night sleep 

and the stress due to daily blood glucose testing. In 

addition, most patients were significantly satisfied 

about empagliflozin results and its ability to control 

diabetes (p<0.001). In the majority of the patients, 

empagliflozin significantly reduced stress and 

anxious towards diabetes (p<0.05). Most patients 

were more satisfied regarding their overall health 

after addition of empagliflozin to their medications 

(p<0.001).  

Furthermore, the association of QoL with 

some demographic and disease characteristics, 

showed that patients with age (>60 years), having 

BMI<30, and having DM for duration 5-10 years 

were with higher QoL score than other groups 

(Good QoL >32.5) but with non-significant values 

(p≥0.05), Table 4.  
 

Table 3. Effect of Empagliflozin on Quality of life (QOLSID) score after 16 weeks. 
 

Questions Pre-treatment Post-treatment p-valuea 

Q1 Satisfied with diet restriction required 

to control your diabetes? 

2.67 ± 1.31 3.42 ± 0.83 0.005** 

Q2 Satisfied with your current diabetes 

treatment? 

2.54 ± 1.22 3.46 ± 0.72 <0.001** 

Q3 Satisfied with your ability to do an 

exercise (e.g. brisk walking, cycling or 

swimming)? 

1.25 ± 1.22 2.67 ± 0.92 <0.001** 

Q4 Satisfied with your ability to control 

diabetes? 

1.33 ± 1.37 2.67 ± 1.02 <0.001** 

Q5 Satisfied with health care services 

that you receive? 

3.64 ± 0.67 3.53 ± 0.68 0.423 

Q6 Feeling stressed by blood glucose 

testing? 

2.08 ± 1.47 3.17 ± 0.71 0.004** 

Q7 Feeling stressed or anxious to 

diabetes? 

3.21 ± 1.10 3.75 ± 0.44 0.029* 

Q8 Satisfied with the support you get 

from your friends and family? 

3.88 ± 0.34 3.96 ± 0.20 0.328 

Q9 Satisfied with your night sleep? 1.79 ± 1.32 2.83 ± 0.64 <0.001** 

Q10 Satisfied with your overall health? 1.67 ± 1.63 2.71 ± 1.49 0.002** 

Total score 23.42 ± 5.71 31.42 ± 4.42 <0.001** 

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). 
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Table 4. Association of QOLSID with demographic and disease characteristics after treatment with 

Empagliflozin, n=40 

Demographic and disease characters QOLSID p-value 

Age (years) ≤ 60 30.48 ± 4.54 0.29 NS 

> 60 32.37 ± 4.03 

Gender Male 30.47 ± 4.68 0.59 NS 

Female 31.25 ± 4.32 

BMI 25 - 29.9 33.67 ± 5.20 0.44 NS 

30 - 34.9 29.75 ± 3.85 

35 - 39.9 31.86 ± 4.22 

≥ 40 31.67 ± 5.95 

Waist Circumference Male ≥ 94 30.47 ± 4.68 0.55 NS 

Female ≥ 80 31.33 ± 4.23 

Educational Level Illiterate 31.09 ± 3.64 0.84 NS 

Primary 31.00 ± 4.08 

Secondary 31.25 ± 4.50 

College 29.20 ± 6.60 

Family history Yes 30.66 ± 4.65 0.61 NS 

No 31.50 ± 4.03 

Monthly Income <500 31.11 ± 4.47 0.75 NS 

500-1000 30.65 ± 4.55 

Duration of DM (years) <5 31.14 ± 4.49 0.36 NS 

5-10 33.00 ± 4.62 

≥10 30.30 ± 4.40 

Data presented as mean ± SD, a Independent t-test used to test statistical differences between groups. NS: No 

significant changes (p≥0.05). 
 

Discussion  
Diabetes mellitus is a chronic disease that 

has a negative impact on patients’ physical, social 

and mental state. In addition, persistent 

hyperglycemia despite taking multiple OADs adds 

an extra burden on patient’s life (23,35). A report from 

the emotional and psychological support working 

group of NHS Diabetes and Diabetes UK stated that 

depression and anxiety significantly higher among 

diabetes patients due to raising concerns about the 

disease progression (36–38). This is the first study on 

Iraqi T2DM patients to assess the QoL upon adding 

empagliflozin 10 mg once daily as add-on therapy 

with glimepiride, metformin, and vidagliptin. The 

QoL outcomes prior to empagliflozin add-on were 

compared with those obtained after 16 weeks of 

treatment. A significant improvement in the 

glycemic index mostly affected positively on other 

aspects related to QoL, this may be reflected on the 

morale and psychological condition of the patients 

as glucose control reduced their stress and anxiety. 

Our findings are compatible with a previous 

study on T2DM patients with hypertension, assessed 

the QoL upon adding empagliflozin to triple 

antidiabetic therapy (metformin + teneligliptin + 

glimepiride) for 12 weeks. They confirmed QoL 

improvement due to Empagliflozin addition is 

proportional to the improvement in glycemic index 

which could reflect on other aspects of QoL like 

physical health, physical endurance, 

emotional/mental health, and diet satisfaction (39).  

 

 

The same study reveald that better QoL was 

clear in normal weight individuals while long DM 

duration was related to worsen QoL consistent with 

the present study findings. Patients with poor 

glycemic control and long DM duration (>10 years) 

as well as higher BMI (≥30) were showed poor QoL, 

this could be related to the persistent glucose 

elevation due to insulin resistant or even lack of 

insulin reserve (40). These results can partially 

explain the failure of the conventional therapy and 

emphasize the needs for an agents work by different 

mechanisms.    

Regarding the glycemic status, adding 

empagliflozin significantly reduced HbA1c, PPG 

and weight indices, these results are consistent with 

the previous study by Eu Jeong Ku et al. which 

demonstrated the effectiveness of empagliflozin-

based quadruple therapy with metformin, 

glimepiride and DPP4i in comparison with insulin-

based therapy in patients with inadequately 

controlled T2DM during 24 weeks (41). These results 

were in accordance with other studies evaluated the 

effectiveness of empagliflozin as add-on therapy 

with metformin and other OADs regarding glycemic 

and weight management (42–44). Increasing evidence 

suggests that the postprandial hyperglycemia is a 

contributing factor to the development of long-term 

complications in T2DM (45,46), and it is the major 

determinant of HbA1c level. Thus, correcting 

postprandial hyperglycemia may form part of the 

strategy for the controlling and preventing the 

disease complications (47).  
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The reduction in body weight is a notable 

feature of SGLT2i, make them useful agents to 

combine with other OADs for both glycemic control 

and weigh loss (48–50). In present study, adding 

empagliflozin significantly reduced body weight 

and waist circumference which confirms its role in 

mitigating weight gain effect of other diabetic 

medications. The main contributor to this effect is 

caloric loss due to increase urinary glucose excretion 

by empagliflozin (51,52). Empagliflozin was well 

tolerated in Iraqi patients during the treatment time, 

except for three patients reported mild urinary tract 

infection.  

The study had the following limitations. The 

small sample size, as this is the first study on 

empagliflozin 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  

In conclusion, the results of this study showed 

that adding empagliflozin pill to the triple therapy in 

poorly controlled T2DM has helped in achieving 

weight reduction, better glycaemic control and 

quality of life in addition to being well tolerated in 

the study sample. Larger sample size and longer-

term studies in different countries are necessary to 

confirm the efficacy and tolerability of 

empagliflozin on other population. 
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