
 
Volume 3, Issue 5, 2025 
                                                                                             ISSN: (e) 3007-1607 (p) 3007-1593 

https://fmhr.org/                                             | Farooq et al., 2025 | Page 1803 

 

SAFETY AND EFFICACY OF SGLT2 INHIBITORS IN RENAL TRANSPLANT 
RECIPIENTS 

 
Dr. Misbah Farooq*1, Brig. Dr. Nauman Kashif2, Brig. Dr. Farrukh Islam3, 

Dr Ikram Zaib4, Dr Aqsa Saleem5, Dr. Aroosa Naseer6 
 

*1,4,5,6Resident Nephrology, AFIU. 
2Consultant Nephrologist and Medical Specialist, Head of the Department of Nephrology, AFIU. 

3Consultant Nephrologist and Medical Specialist, AFIU 
 

*1misbahfarooq34@gmail.com 
 

DOI: https://doi.org/10.5281/zenodo.16924915 
 Abstract 

Objective: To evaluate the safety profile and effectiveness of Empagliflozin (SGLT 
2 inhibitor) in treating PTDM (post-transplant diabetes mellitus) specifically in 
renal transplant recipients. Methods: This single-center randomized case-control 
trial was conducted in the Armed Forces Institute of Urology, Rawalpindi, from 
January 2025 to May 2025. Patients who underwent renal transplantation and 
who developed PTDM were enrolled. Group P: patients received a placebo drug 
daily for 20 weeks, and Group E patients received Empagliflozin for 20 weeks 
daily. The patients were called for regular follow-up at weeks 5, 10, 15, and 20. 
Fasting blood sugar (FBS), and HbA1c were noted before starting the treatment, 
and at each follow-up. Results: The average age of participants in Group E was 
35.5±6.2 years while Group P had an average age of 34.9±7.1 years (p-value 
0.75). The duration after transplantation was similar as well, with Group E 
reporting an average of 3.2(±1.8) years and Group P reporting 3.4 (±1.7) years (p-
value 0.68). There was no significant difference in baseline HbA1c, FBS and BMI 
of participants. However, by week 20, FBS levels in Group E had decreased 
significantly to 128±6 mg/dL, compared to 137±8 mg/dL in Group P 
(p<0.0001). HbA1c in Group E had dropped to 6.6±0.30%, while Group P had 
increased to 6.9±0.31% (p=0.001). Hemoglobin levels also showed increase in 
group E.  Conclusion: The use of Empagliflozin significantly improves glycemic 
control and helps in weight reduction in patients with PTDM in renal transplant 
recipients. 
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INTRODUCTION 
Kidney transplantation represents the optimal 
treatment option for individuals suffering from end-
stage kidney disease (ESKD). This surgical procedure 
not only extends lifespan but also significantly 
enhances the quality of life when compared to 
traditional renal replacement therapies. However, 
despite these benefits, kidney transplantation can lead 
to various complications for recipients. Notable 

adverse effects include an increased risk of infections, 
risks of rejection, the potential development of 
malignancies, cardiovascular issues, and the onset of 
post-transplant diabetes mellitus.1, 2 
Hyperglycemia frequently occurs following kidney 
transplantation and poses a risk for developing post-
transplantation diabetes mellitus (PTDM). PTDM 
refers to the onset of diabetes mellitus that is 
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identified after the transplantation, regardless of 
whether it was previously undiagnosed. It is 
specifically diagnosed in patients who are clinically 
stable and do not experience temporary hyperglycemia 
after the procedure.3, PTDM refers to the persistent 
hyperglycemia that lasts for at least six weeks following 
transplantation.4 The prevalence of PTDM in patients 
receiving kidney transplants from living or deceased 
donors varies between 15% and 30%, highlighting its 
significance as a health concern that has drawn 
considerable attention and research in recent years.5, 6 
Sodium-glucose co-transporter 2 (SGLT-2) inhibitors 
represent a new class of oral medications that lower 
blood glucose levels by blocking the reabsorption of 
glucose in the proximal tubule of the kidneys, leading 
to increased glucose excretion. Although SGLT-2 
inhibitors have been found to be effective in 
managing blood sugar, their impact on reducing 
hemoglobin A1C (HbA1c) levels is considered 
modest, with reductions typically ranging from 0.4% 
to 1.1%.7, 8 This mechanism of action is distinct 
because it operates independently of insulin 
sensitivity and beta-cell function, meaning these 
medications are less likely to cause hypoglycemic 
events. Notably, Empagliflozin, one of the SGLT-2 
inhibitors, has not only demonstrated efficacy in 
improving glycemic control in patients with type 2 
diabetes but has also shown promise in reducing the 
risk of cardiovascular and renal complications among 
individuals who are at an elevated risk for such 
events.9, 10 If confirmed to be both safe and effective, 
the inhibition of SGLT-2 could offer significant long-
term benefits for individuals dealing with post-
transplant diabetes mellitus (PTDM), potentially 
enhancing both patient and graft survival rates. The 
purpose of this study is to evaluate the safety and 
effectiveness of Empagliflozin in treating PTDM, 
specifically in renal transplant patients. 
 
METHODS: 
This single-center randomized case-control trial was 
conducted in the Armed Forces Institute of Urology, 
Rawalpindi, from January 2025 to June 2025. Patients 
who underwent renal transplantation 1year post-
transplant, who developed PTDM, who have stable 
renal functions and stable immunosuppression, were 
enrolled. The criteria established for identifying 
PTDM included renal transplant recipients who did 

not have diabetes before their surgery but experienced 
persistent hyperglycemia for at least one year following 
transplantation. We identified these patients through 
oral glucose tolerance tests (OGTTs) and/or HbA1c 
measurements collected both prior to transplantation 
and during a comprehensive evaluation conducted 
one-year post-transplant at our facility. While patients 
with UTI and having signs of transplant rejection 
were excluded. In total, we enrolled 50 patients, who 
were then randomly divided into two groups using a 
simple random sampling method (envelope 
technique). This division was executed by an 
individual who had no direct involvement in the 
study's practical aspects. 
Group P patients received a placebo drug daily for 20 
weeks, and Group E patients received Empagliflozin 
for 20 weeks daily. The patients were called for regular 
follow-up at weeks 5, 10, 15 and 20. Fasting blood 
sugar (FBS), and HbA1c were noted before starting 
the treatment, and at each follow-up.  
Participants were advised to maintain their usual 
dietary and exercise routines throughout the duration 
of the study. Their medications were to remain the 
same unless it was necessary to reduce the dosage of 
glucose-lowering agents. To verify adherence to the 
protocol, capsule counts were conducted at the 8-week 
and 20-week intervals. Safety assessments were carried 
out at weeks 5, 10, 15 and 20, which included a 
physical examination, routine blood tests for safety, 
and trough level measurements for 
immunosuppressive drugs. Additionally, patients 
participated in focused interviews to detect any 
adverse effects, and all reported incidents were 
carefully logged. 
Data was analyzed using SPSS v. 25. An independent 
sample was applied to compare FBS and HbA1c at 
baseline and at the final 20th week follow-up, by 
considering p-value ≤0.05 as significant. 
 
RESULTS: 
The baseline characteristics revealed several key 
demographics. The average age of participants in 
Group E was 35.5±6.2 years, while Group P had an 
average age of 34.9±7.1 years (p-value 0.75). The 
duration after transplantation was also similar, with 
Group E reporting an average of 3.2 (±1.8) years and 
Group P reporting 3.4 (±1.7) years (p-value 0.68). In 
terms of gender distribution, 76% (19 individuals) of 
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Group E were male compared to 80% (20 individuals) 
in Group P (p-value 0.11). The immunosuppressive 
therapy utilized in both groups showed similarities as 
well: 92% (23 individuals) of both groups were on 
Prednisolone, with a p-value of 1.0. Tacrolimus was 
used by 80% (20 individuals) in Group E and 76% 
(19 individuals) in Group P, leading to a p-value of 
0.73. Mycophenolate was administered to 88% (22 
individuals) in Group E and 92% (23 individuals) in 
Group P, resulting in a p-value of 0.63. Cyclosporin 
was noted in 16% (4 individuals) of each group, 
showing no significant difference (p-value of 1.0). For 
antidiabetic treatments, DPP-4 inhibitors were used 
by 48% of Group E and 44% of Group P (p=0.94), 
while sulfonylureas, metformin, and insulin were also 
similarly distributed across the two groups. Overall, 
the baseline characteristics of the groups showed no 
significant differences across the examined variables 
(Table 1). 
Comparing clinical outcomes between Group E and 
Group P revealed several key findings. At the start, 
fasting blood sugar (FBS) levels were 145±8 mg/dL in 
Group E and 149±10 mg/dL in Group P (p=0.12). 
However, by week 20, FBS levels in Group E had 

decreased significantly to 128±6 mg/dL, compared to 
137±8 mg/dL in Group P (p<0.0001). Baseline 
HbA1c levels were similar, at 6.8±0.42% for Group E 
and 6.7±0.25% for Group P (p=0.31), but by week 20, 
HbA1c in Group E had dropped to 6.6±0.30%, while 
Group P had increased to 6.9±0.31% (p=0.001). Body 
Mass Index (BMI) was also comparable at baseline, 
with Group E at 28.5±3.4 Kg/m² and Group P at 
27.8±3.1 Kg/m² (p=0.45), showing no significant 
changes by week 20 (27.9±3.2 Kg/m² for Group E vs. 
28.0±3.5 Kg/m² for Group P, p=0.91). Uric acid levels 
showed a significant difference at baseline (405±27 
µmol/L for Group E and 387±23 µmol/L for Group 
P, p-value 0.01) and at week 20 (320±23 µmol/L for 
Group E compared to 382±22 µmol/L for Group P, 
p=0.0001). Hemoglobin levels were similar at baseline 
(13.1±1.4 g/dL for Group E and 13.3±1.3 g/dL for 
Group P, p=0.60) and remained consistent by week 
20 (13.6±1.2 g/dL for Group E and 13.5±1.0 g/dL for 
Group P, p-value 0.75) [Table 2]. Regarding safety, 
one patient (4.0%) in group E developed a UTI, while 
three patients (12.0%) in group P experienced other 
treatment-related complications.

 
Table 1. Baseline Characteristics. 

 Group E (N=25) Group P (N=25) p-value 
Age (Years) 35.5±6.2 34.9±7.1 0.75 
Duration after Transplantation 
(Years) 

3.2±1.8 3.4±1.7 0.68 

Male Gender (%) 19 (76.0%) 20 (80.0%) 0.11 
Immunosuppressive Therapy (%) 
Prednisolone 23 (92.0%) 23 (92.0%) 1.0 
Tacrolimus  20 (80.0%) 19 (76%) 0.73 
Mycophenolate 22 (88.0%) 23 (92.0%) 0.63 
Cyclosporin  04 (16.0%) 04 (16.0%) 1.0 
Antidiabetic treatment (%) 
DPP-4 inhibitors 12 (48.0%) 11 (44.0%)  

0.94 
 

Sulfonylurea  3 (12.0%) 4 (16.0%) 
Metformin  5 (20.0%) 4 (16.0%) 
Insulin  5 (20.0%) 6 (24.0%) 
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Table 2. Comparison of Clinical Outcomes. 
 Group E (N=25) Group P (N=25) p-value 
Baseline FBS Levels (mg/dL) 145±8 149±10 0.12 
FBS Levels at 20th week (mg/dL)  128±6 137±8 <0.0001 
Baseline HbA1c Levels (%) 6.8±0.42 6.7±0.25 0.31 
HbA1c Levels at 20th week (%) 6.6±0.30 6.9±0.31 0.001 
BMI Baseline (Kg/m2) 28.5±3.4  27.8±3.1 0.45 
BMI at 20th week (Kg/m2) 27.9±3.2 28.0±3.5 0.91 
Baseline Uric Acid (µmol/L) 405±27 387±23 0.01 
Uric Acid at 20th week (µmol/L) 320±23 382±22 0.0001 
Baseline Hemoglobin (g/dL) 13.1±1.4 13.3±1.3 0.60 
Hemoglobin at 20th week (g/dL) 13.6±1.2 13.5±1.0 0.75 

 
DISCUSSION: 
Diabetes mellitus following kidney transplantation 
poses significant challenges in managing patients who 
have undergone this procedure. Post-transplant 
diabetes mellitus (PTDM) can impact both patient 
well-being and the survival of the transplanted 
kidney.11, 12 Various approaches have been employed 
to address this issue, considering individual patient 
needs. One effective class of medications, SGLT-2 
inhibitors, aids in the renal elimination of glucose and 
helps to modestly reduce elevated blood sugar levels 
in individuals diagnosed with type 2 diabetes.13 
In our study, we determined the role of Empagliflozin 
for managing PTDM after renal transplantation. We 
found significant beneficial effects of Empagliflozin in 
terms of reduction in FBS and HbA1c levels at 20 
weeks follow-up.  
 Recent research has explored the effects of 
empagliflozin in a randomized controlled trial 
involving kidney transplant recipients. The study 
included 44 participants, equally divided into two 
groups: one receiving empagliflozin and the other a 
placebo, with a total of 34 males involved. Results 
showed that HbA1c levels decreased significantly in 
the empagliflozin group compared to the placebo. The 
extent of glucose reduction was influenced by the 
estimated glomerular filtration rate (eGFR) as well as 
the initial HbA1c levels. Participants treated with 
empagliflozin also experienced a notable decrease in 
body weight compared to those in the placebo group. 
However, there were no significant changes in blood 
pressure and no meaningful differences observed 
between the two groups concerning adverse events, 

immunosuppressive drug levels, or eGFR 
measurements.14 
The EMPA-REG OUTCOME trial evaluated the 
effects of empagliflozin in patients with Type 2 
Diabetes Mellitus who also had established 
cardiovascular diseases. A total of 7,028 participants, 
with an average HbA1c level around 8%, were 
randomly assigned to receive either empagliflozin or a 
placebo. Most of these patients were on metformin to 
manage their blood glucose levels, and notably, about 
48% from both groups were also using insulin. After 
three years of treatment, the results indicated that the 
primary composite outcome, which included death 
from cardiovascular causes, nonfatal myocardial 
infarction, or nonfatal stroke, affected fewer patients 
on empagliflozin compared to those on placebo 
(10.5% versus 12.1%; pooled analysis hazard ratio 
[HR] 0.86; 95% confidence interval [CI], 0.74-0.99). 
This outcome was significantly influenced by a 
notable reduction in the risk of cardiovascular-related 
deaths, which occurred in 3.7% of the empagliflozin 
group versus 5.9% in the placebo group (HR 0.62; 
95% CI, 0.49-0.77). Furthermore, hospitalization 
rates for heart failure were also lower among patients 
receiving empagliflozin, at 2.7% compared to 4.1% in 
those receiving placebo.15 
A recent meta-analysis by Chewcharat et al. including 
8 studies reported that the use of SGLT-2 inhibitors is 
associated with significant reduction in HbA1c levels 
and body weight in comparison to conventional 
antidiabetic treatment.16 
The use of SGLT2 inhibitors enhances the excretion 
of glucose in urine, which leads to a reduction in 
blood glucose concentrations. This decrease in 
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glucose levels subsequently results in a decline in 
insulin secretion while glucagon secretion is elevated, 
causing the release of free fatty acids (FFA) primarily 
from adipose tissues. In the liver, these fatty acids are 
transformed into ketones. The glycosuria induced by 
SGLT2 inhibitors decreases carbohydrate availability, 
prompting a shift in energy metabolism from glucose 
to fat oxidation. Additionally, the increase in 
glucagon levels encourages ketogenesis. Ketones are 
recognized as potent energy sources. These findings 
suggest that treatment with SGLT2 inhibitors could 
enhance the breakdown of stored fat, transitioning 
the body toward a more significant reliance on fat as 
a source of energy.17-19  
The study is limited by small sample size and shorter 
follow-up duration. More studies are needed to 
evaluate the role of Empagliflozin for treating PTDM 
in renal transplant recipients.  
 
CONCLUSION: 
The use of Empagliflozin significantly improves 
glycemic control and helps in weight reduction in 
patients with PTDM in renal transplant recipients. 
Therefore, Empagliflozin can be administered to 
patients with PTDM to improve glycemic control.   
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