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ABSTRACT 
Background: The new anti-diabetic drugs, which are known as sodium-glucose transport 2 (SGLT-2) inhibitors, 
remove about 80 to 100 grams of glucose per day from the body 
Objective: Our objective is to evaluate the effect of SGLT2 inhibitor (Empagliflozin) on HbA1C in T2DM patients. 
Method: The study was conducted in department of Medicine, Khyber teaching hospital Peshawar from October 
2020 to September 2021. Total 400 newly diagnosed diabetic patients in accordance with American diabetes 
association (ADA) guidelines, with age group 45 to 55 years were enrolled in the study. All the patients were 
counsel verbally and after willingness, proper consent was singed from each patient. All the demographics were 
recorded on purposefully design proforma and SGLT2 inhibitors empagliflozin 10mg once daily was prescribed 
to the patients.  All the patients were followed for 6 months with two follow-up intervals at 3 and 6 months. 
Results: In total 400 patients, 123 (30.8%) were female and 277(69.3%) were male. The mean age was 50.13 ± 3.3 
years. The mean starting HbA1C was 9.12 ± 0.46% while the mean HbA1C at subsequent follow-ups was 8.7 ± 
0.46 and 8.4 ± 0.4% respectively. Gender does not affect the study variables significantly with p-value >0.05. 
Statistical strong significant differences were observed in HbA1C values at time of enrollment of patients (9.12 ± 
0.46%) and after follow-up1 (8.7 ± 0.46) and follow-up 2 (8.4 ± 0.4%) with p-value <0.001. 
Conclusion: Empagliflozin was found to improve diabetic profile of the patients. Our results need replication 
with a larger data from multiple centers to further validate our findings.  
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Introduction 
Type-2 diabetes mellitus is the most common 
metabolic disorder, contributing more than 90% of all 
diabetes cases worldwide. According to International 
Diabetic Federation (IDF) report, the global prevalence 
of diabetes in 2021 is 10.5%, affecting more than 536.6 
million people. This figure can rise to 12.5% in 2045, 
where it will affect almost 783.2 million people1. 
According to the same report, the prevalence in 
Pakistan is 30% affecting approximately 33 million 
adults1,2. Pakistan stands third in the list of diabetes 
with higher number of total cases after China and 
India, but actually in the list of global prevalence, the 
position of Pakistan is first keeping in mind the size of 
population3,4.  
To treat T2DM, the target is to decrease HbA1C level, 
treat the comorbidities and prevent complications.  
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Most of these drugs used so far are either increasing 
the secretion of insulin or increasing its sensitivity. 
Some of the drug utilizing both mechanisms. Ideals 
are those drugs which have cardiovascular safety and 
have negative or neutral effects on the weight4, 6. 
The new anti-diabetic drugs, which are known as 
sodium-glucose transport 2 (SGLT-2) inhibitors 
remove about 80 to 100 grams of glucose per day from 
the body by blocking its reabsorption through 
inhibition of SGLT2 receptors in the kidneys7. SGLT-2 
inhibitors are also called gliflozin, and include 
Dapagliflozin (Dapa), Empagliflozin (Empa) and 
Canagliflozin (Cana) and Ertugliflozin (Ertu)8, 9. We 
have used Empa in our patients for the treatment of 
diabetes and observation of its effects by measuring 
HbA1C level. These drugs basically inhibit the 
reabsorption of glucose in the glomeruli, thus decrease 
HbA1C level10, 11, 12.  
In spite of these magic and important effects of SGLT-
2 inhibitors, very little is known about these drugs at 
both national and international level. To fill this gap, 
this study was conducted on these drugs to know its 
effect on diabetes in Pakistani population. 
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Materials and methods 
This study was conducted in the department of 
internal medicine in collaboration with department of 
Pharmacology, Khyber Medical College and Teaching 
Hospital (KMC/KTH) Peshawar. After getting ethical 
approval from the ethical board KMC/KTH, the 
project was started by enrolling patients. The duration 
of study was 12 months, starting from October 2020 to 
September 2021. Newly diagnosed and treatment 
naïve patients were enrolled in the study. The 
diagnosis was made according to the ADA guidelines. 
All the patients were verbally guided in their local 
language and after assuring willingness, proper 
consent was signed from each patient. The 
demographics include name, age, gender and HbA1C 
values were recorded on purposefully design 
proforma and Empagliflozin 10mg once daily was 
prescribed. All the 400 patients were followed for 9 
months with two follow-up intervals (3 months and 6 
months). Patients unwilling to participate and/or with 
major comorbidity like heart failure, ascites, chronic 
kidney disease and chronic liver diseases were 
excluded from the study. 
Descriptive statistics were applied to present mean ± 
SD, frequency and percentages of the variables. 
Independent sample t test was applied to find out any 
possible differences in study variables based on 
gender. Student’s t test was applied to determine the 
mean difference in HbA1C values at different follow-
up. All the recorded values were 2 tailed and p-value 
<0.05 was considered statistically significant.  
 
 

Results 
 Total participantsincluded were 400. Females were 
123 (30.8%)  while 277 (69.3%) were males. The mean 
age was 50.13 ± 3.30 years with minimum and 
maximum age in years was 45 and 55 respectively. 
Similarly, the mean HbA1c at the time of enrollment 
was 9.12mg/dl. All further details are summarized in 
table 1.  
                Table 1: Demographics of the patients 

Variable 
Minimu
m value/ 

No 

Maximum 
value/ % Mean SD 

Female 123 30.8 - - 
Male 277 69.3 - - 
Age 45 55 50.13 3.330 
Initial 
HbA1C 8.40 10.00 9.1275 .46630 

1st follow-
up HbA1C 7.90 9.60 8.7743 .46026 

2nd follow-
up HbA1c 7.50 9.20 8.4060 .46975 

 
The gender-based differences in the study variables 
which are shown in table 2. There were minimal 
differences in mean age, initial HbA1c and HbA1c at 
subsequent follow-ups. The mean age in female group 
was 50.39 ±0.3 years while that of male group was 
50.01 ± 0.19 years. Similarly, the HbA1c at start 
between female and male group was 9.12 ± 0.04 and 
9.12 ±0.02 mg/dl respectively. The mean differences 
were not statistically significant with p-value >0.05 
which indicates that gender does not affect the study 
variables.  

 
Table 2: Gender based differences 

Variable Gender N Mean SD t-value p-value 95% CI 

Age Female 123 50.39 .304 1.05 0.29 0.3-1.08 Male 277 50.01 .199 

Initial HbA1C Female 123 9.1293 .04394 0.05 0.96 0.9-0.10 Male 277 9.1267 .02749 

1st follow-up HbA1C 
Female 123 8.7927 .04196 

0.53 0.59 0.07-0.12 
Male 277 8.7661 .02755 

2nd follow-up HbA1c 
Female 123 8.4472 .04173 

1.13 0.24 0.04-0.15 
Male 277 8.3877 .02839 

 
There were statistical strong differences between 
HbA1c values at initial and subsequent follow-ups (p-
value <0.001). The mean HbA1c at the start was 9.12 ± 
0.46 which was reduced to 8.77 ± 0.46 at 1st follow-up 

and further decreased in 2nd follow-up which was 8.40 
± 0.46. See table 3 for detailed information. The 
graphical presentation is shown in figure 1. 
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Table 3: Mean difference between HbA1C at different follow-up intervals 
Variable  Mean SD t-value P-value 95% CI 
Initial HbA1C 9.1275 .46630 391.485 <0.001 9.08-9.7 
1st follow-up HbA1C 8.7742 .46026 381.272 <0.001 8.7-8.8 
2nd follow-up HbA1c 8.4060 .46975 357.892 <0.001 8.3-8.4 

 

 
Figure 1: differences in HbA1c at start and follow-

ups 
 

Discussion 
Diabetes mellitus is a common metabolic disorder 
which is usually considered as the most fascinating 
field for research and new drug development. Due to 
rising number of patients and complication, early 
diagnosis and early intervention with an appropriate 
drug in the therapeutic armamentarium against 
diabetes is the main goal of treatment. SGLT-2 
inhibitors are rapidly gaining its popularity as they are 
good anti-diabetic drugs and can be used to prevent 
and treat other complications at the same time. 
In our study, the mean HbA1C was 9.12±0.46 which is 
reduced to 8.77±0.46 on first visit at 3-months and 8.40 
± 0.46 at 6-months. 
Empagliflozin is tested in a number of national and 
international trials. The finding of our study is close to 
the finding of international study conducted by Fang 
HS, Gao Q et all, titled as “the effect of oral diabetes 
medications on glycated hemoglobin (HbA1c) in 
Asians in primary care” in Singapore, where the 
HbA1C level reduction with Empa was close to 0.8 to 
1% with different duration and dosages13. 
Apart from HbA1C reduction, Empa and other SGLT2 
inhibitors are used for a number of additional benefits 
in T2DM patients. In study which was conducted in 
Japan by Tanaka A, Shimabukuro M, et all, titled as 
“Comparison of the clinical effect of empagliflozin on 
glycemic and non-glycemic parameters in Japanese 
patients with type 2 diabetes and cardiovascular 
disease treated with or without baseline metformin”, 
to evaluate the effect of Empa on HbA1C reduction 

and additional non-glycemic parameters. It was found 
that HbA1C reduction was in the range of 0.6 to 0.9%, 
which is close to the value of our study14.  
Empa and other SGLT2 inhibitors have cardiac and 
renal protective qualities as well. These effects of 
Empa were evaluated along with HbA1C reduction in 
a local study conducted by Shafiq A, Mahboob E, et 
all, titled as “The dual role of empagliflozin: Cardio 
renal protection in T2DM patients”. HbA1C reduction 
was 0.78% which is closed to the finding of our 
study15. 
HbA1C reduction in T2DM patients may be different 
with different doses of Empa. This effect was 
evaluated by another study conducted by Ozcelik S, 
Celik M, et all, titled as “the effect of low and high 
dose empagliflozin on HbA1C and lipid profile in type 
2 diabetes mellitus” in Istanbul, where the HbA1C 
reduction was 1.18 to 1.54%, which is close to the 
value of our study16.  
 

Conclusion 
SGLT-2 inhibitors,  Empagliflozin is a very good drug. 
Apart from multiple other metabolic and 
cardiovascular effects, it is one of the best antidiabetic 
drugs for the reduction of HbA1C and tight control of 
diabetes in different patients. Large multicenter 
studies are needed to validate our findings with 
proper information of diet to explore the best sides of 
these drugs. 
Conflict of Interest: Authors declare no conflict of 
interest. 
Funding: No funding was received for this project 
 

References 
1. Sun H, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova 

K, Duncan BB, Stein C, Basit A, Chan JC, Mbanya JC, 
Pavkov ME. IDF Diabetes Atlas: Global, regional and 
country-level diabetes prevalence estimates for 2021 and 
projections for 2045. Diabetes research and clinical 
practice. 2022 Jan 1; 183:109119. 

2. Lobstein T, Brinsden H, Neveux M. World Obesity Atlas 
2022. 

3. Gillani AH, Aziz MM, Masood I, Saqib A, Yang C, 
Chang J, Mohamed Ibrahim MI, Fang Y. Direct and 
indirect cost of diabetes care among patients with type 2 
diabetes in private clinics: a multicenter study in 

180 
 



Int.j.pathol.2022;20(4): 178-181 

Punjab, Pakistan. Expert review of pharmacoeconomics 
& outcomes research. 2018 Nov 2;18(6):647-53. 

4. Basit A, Fawwad A, Qureshi H, Shera AS. Prevalence of 
diabetes, pre-diabetes and associated risk factors: 
second National Diabetes Survey of Pakistan (NDSP), 
2016–2017. BMJ open. 2018 Aug 1;8(8):e020961. 

5. DeFronzo RA, Ferrannini E, Groop L, Henry RR, 
Herman WH, Holst JJ, Hu FB, Kahn CR, Raz I, Shulman 
GI, Simonson DC. Type 2 diabetes mellitus. Nature 
reviews Disease primers. 2015 Jul 23;1(1):1-22. 

6. Chaudhury A, Duvoor C, Reddy Dendi VS, Kraleti S, 
Chada A, Ravilla R, Marco A, Shekhawat NS, Montales 
MT, Kuriakose K, Sasapu A. Clinical review of 
antidiabetic drugs: implications for type 2 diabetes 
mellitus management. Frontiers in endocrinology. 2017 
Jan 24; 8:6. 

7. Pradhan A, Vohra S, Vishwakarma P, Sethi R. Review 
on sodium-glucose cotransporter 2 inhibitor (SGLT2i) in 
diabetes mellitus and heart failure. Journal of Family 
Medicine and Primary Care. 2019 Jun;8(6):1855. 

8. Miller EM, Wysham CH. Differentiating Among the 
SGLT-2 Inhibitors: Considering Cardiovascular and 
Other Safety Outcomes. The Journal of Family Practice. 
2018 Aug 1;67(8 suppl):S37-42. 

9. Pilitsi E, Farr OM, Polyzos SA, Perakakis N, Nolen-
Doerr E, Papathanasiou AE, Mantzoros CS. 
Pharmacotherapy of obesity: available medications and 
drugs under investigation. Metabolism. 2019 Mar 
1;92:170-92. 

10. Marín-Peñalver JJ, Martín-Timón I, Sevillano-Collantes 
C, del Cañizo-Gómez FJ. Update on the treatment of 

type 2 diabetes mellitus. World journal of diabetes. 2016 
Sep 9;7(17):354. 

11. DeFronzo RA, Ferrannini E, Groop L, Henry RR, 
Herman WH, Holst JJ, Hu FB, Kahn CR, Raz I, Shulman 
GI, Simonson DC. Type 2 diabetes mellitus. Nature 
reviews Disease primers. 2015 Jul 23;1(1):1-22. 

12. DeMarsilis A, Reddy N, Boutari C, Filippaios A, 
Sternthal E, Katsiki N, Mantzoros C. Pharmacotherapy 
of type 2 diabetes: An update and future directions. 
Metabolism. 2022 Oct 12:155332. 

13. Fang HS, Gao Q, Tan WY, Lee ML, Hsu W, Tan NC. The 
effect of oral diabetes medications on glycated 
haemoglobin (HbA1c) in Asians in primary care: a 
retrospective cohort real-world data study. BMC 
medicine. 2022 Dec;20(1):1-2. 

14. Tanaka A, Shimabukuro M, Teragawa H, Okada Y, 
Takamura T, Taguchi I, Toyoda S, Tomiyama H, Ueda S, 
Higashi Y, Node K. Comparison of the clinical effect of 
empagliflozin on glycemic and non-glycemic 
parameters in Japanese patients with type 2 diabetes 
and cardiovascular disease treated with or without 
baseline metformin. Cardiovascular Diabetology. 2021 
Dec;20(1):1-1. 

15. Shafiq A, Mahboob E, Samad MA, Rehman MH, 
Tharwani ZH. The dual role of empagliflozin: Cardio 
renal protection in T2DM patients. Annals of Medicine 
and Surgery. 2022 Sep 1;81:104555. 

16. Ozcelik S, Celik M, Vural A, Aydin B. The effect of low 
and high dose empagliflozin on HbA1c and lipid profile 
in type 2 diabetes mellitus: A real-world data. Northern 
Clinics of İstanbul. 2020;7(2):167 

 
 

 
KEY FOR CONTRIBUTION OF AUTHORS:  

A. Conception/Study/Designing/Planning 
B. Active Participation in Active Methodology  
C. Interpretation/ Analysis and Discussion 

HISTORY 
Date received: 13-12-2022 
Date sent for review: 25-12-2022 
Date received reviewers comments: 02-01-2023 
Date received revised manuscript: 05-01-2023 
Date accepted: 05-01-2023 

CONTRIBUTION OF AUTHORS 
Author Contribution 

Nizamuddin A,B,C 
Fahad Naim B,C 
Awais Naeem A,C 
Irum Mehmood A,C 
Samiullah B,C 
Tahira Abrar C 

181 
 


