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Successful use of the sodium-glucose co-transporter-2 
inhibitor dapagliflozin in patients with renal transplant and 
diabetes: a case series and literature review
Wajiha Gula, Emad Naema, Safa Elawadb and Tarik Elhadda 

Background  Management of patients with diabetes and 
renal transplant could be challenging. Transplant patients 
use multiple immune suppressants that can worsen or 
even trigger hyperglycemia. There are no data about the 
use of the new class of sodium-glucose co-transporter-2 
(SGLT-2) inhibitor dapagliflozin in patients with renal 
transplant and diabetes.

Case series  Four patients, with diabetes, who are 
attending the diabetes clinic at our institution, are 
presented here. They were all counseled to be started on 
dapagliflozin 10 mg to improve diabetes control as they 
were on multiple agents and not achieving targets. All four 
patients showed significant improvement in hemoglobin 
A1c, with no adverse effects on renal parameters and had 
favorable effect on weight and blood pressure (BP).

Conclusion  Use of the SGLT-2 inhibitor dapagliflozin in 
the standard dose of 10 mg helped to achieve satisfactory 
control with favorable effects on BP and weight with no 
adverse effects on renal function. Cardiovasc Endocrinol 
Metab 10: 222–224 Copyright © 2021 The Author(s). 
Published by Wolters Kluwer Health, Inc.
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Introduction
Type 2 diabetes is most prevalent in patients undergo-
ing renal transplant. Post-transplant diabetes mellitus 
(PTDM) is a separate entity that develops after solid 
organ transplantation in patients with no prior history of 
diabetes [1]. It is also known as new-onset diabetes after 
transplant (NODAT) and is associated with significant 
mortality and morbidity. Type 2 diabetes mellitus and 
PTDM are two different pathophysiological processes; 
however, so far they are treated on the same lines of 
management due to a lack of significant data and stud-
ies on hyperglycemia developing post-solid organ trans-
plantation [2]. PTDM is different from type 2 diabetes 
in various aspects. Post-transplant care includes the use 
of immunosuppressant medications and steroids that are 
potentially diabetogenic affecting both insulin sensitivity 
and insulin secretion. Risk of viral infections as cytomeg-
alovirus, hepatitis C, and so on also plays a significant role 
[3–6].

Sodium-glucose co-transporter-2 (SGLT-2) inhibitors 
are emerging as preferred treatment options for patients 
with cardiovascular comorbidities and renal impairment 
because of their cardioprotective and nephroprotective 
effects as established by recent studies. However, their 

use in PTDM is still under discussion. There is no con-
sensus for their use as first-line medication in renal trans-
plant patients. There are few reports in which SGLT-2 
inhibitor empagliflozin use resulted in statistically signif-
icant reduction in hemoglobin A1c (HbA1c), weight loss, 
stable allograft function, and improvement in SBP with 
no notable adverse effects. Shah et al. [7] published about 
the safety and efficacy of canagliflozin in 24 patients with 
renal transplant and observed improved glycemic control 
with an increase in the rate of infections. Another study 
by Kong et al. [8] published the efficacy of dapagliflozin 
in 42 kidney transplant recipients with no major adverse 
effects, of these 42 patients, 14 had PTDM.

We present here a series of renal transplant cases with 
both pre-existing diabetes and PTDM that were treated 
with dapagliflozin at our tertiary care institute with good 
clinical outcomes.

Case series
Case 1
A 54-year-old man originally from the Indian Subcontinent 
was diagnosed with type 2 diabetes mellitus in 2001 com-
plicated by end-stage renal disease underwent live unre-
lated renal transplant in 2013. He was on high doses of 
premixed insulin and a combo preparation of sitagliptin 
and metformin (Janumet). Diabetes remained subop-
timally controlled despite close follow-up and insulin 
titration in the post-transplant period. HbA1c remained 
in the range of 8.5–9%. He had other complications of 

LWW This is an open access article distributed under the Creative Commons Attribution 
License 4.0 (CCBY), which permits unrestricted use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

mailto:wgul@hamad.qa
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Sodium-glucose co-transporter-2 inhibitor dapagliflozin in patients with renal transplant and diabetes Gul et al.  223

diabetes like diabetic retinopathy and painful diabetic 
neuropathy. He also had hypertension and hyperlipi-
demia and was appropriately treated for his comorbid 
conditions. The allograft function was stable with no pro-
teinuria. In 2018, we elected to give him trial of SGLT-2 
inhibitor dapagliflozin 10 mg daily after explaining in 
detail the pros and cons of the new medicine. He was 
advised to continue on his previous regimen (premixed 
insulin and Janumet) along with his other antidiabetic 
medications. HbA1c improved from 8.5% in November 
2017 to 6.2% in March 2018. Six months later, upon his 
follow-up in his home country, his transplant surgeon 
stopped dapagliflozin as he was not comfortable with the 
medication. This resulted in rise in HbA1c to 9.2%. Later 
dapagliflozin was resumed and his glycated hemoglobin 
remained in the range of 6.5–7.0%. He had other benefits 
in terms of weight loss as his weight improved from 95 
to 92 kg and then remained stable between 92 and 93 kg 
even a year later. To date, there were no reported adverse 
effects.

Case 2
A 49-year-old Qatari woman developed PTDM in 2008 
following renal transplant which was done in 2007. She 
was initially on basal insulin with oral medications [insu-
lin glargine, gliclazide 60 mg daily, and Janumet XR (sit-
agliptin/metformin) 50/1000 mg two tablets daily]. In July 
2017, her glycated hemoglobin was 7.5% so it was decided 
to be started on dapagliflozin 10 mg daily. Other comor-
bidities include hypertension and dyslipidemia. She was 
followed up closely and at follow-up visit 6 months later 
her HbA1c was 6.6% with no episodes of hypoglyce-
mia. Her insulin requirements decreased. She remained 
on the above treatment regimen. She remained well on 
her new treatment. There were favorable effect on her 
weight and BP, with weight improved from 56 to 50.5 kg 
and remained between 50 and 52 kg. She had initially 
one episode of urinary tract infection that was treated 
successfully with oral antibiotics and she remained well 
thereafter.

Case 3
A 58-year-old Sudanese man with a history of renal 
transplant in 2012 (live, unrelated) developed PTDM/
NODAT in 2013. He was treated with basal insulin 
and oral medications [gliclazide 120 mg once daily and 
Janumet (sitagliptin/metformin XR) 50 mg/1000 mg 
twice daily]. He remained suboptimally controlled; how-
ever, the renal allograft was functioning well and there 
was no episode of rejection. In July 2017, the SGLT-2 
inhibitor dapagliflozin 10 mg was added. His blood glu-
cose improved significantly and HbA1c improved from 
8.1 to 7% after 6 months. He has to discontinue insulin 
and gliclazide. Currently, he is doing well on Janumet and 
dapagliflozin. There was no episode of graft rejection and 
no adverse effects happened.

Case 4
A 66 years old male of Iranian descent with renal trans-
plant in 2014 secondary to renal calculi and obstructive 
uropathy. His other comorbidities include hypertension 
and coronary artery disease. He developed diabetes in 
2018 and was initially started on insulin glargine, insu-
lin aspart, and metformin. His HbA1c in September 2018 
was 11%. He was then started on oral medications which 
include vildagliptin and dapagliflozin along with basal 
insulin glargine. His glycemic control improved signifi-
cantly with HbA1c dropping to 6.4% from 11%.

Discussion
NODAT or PTDM is associated with acute trans-
plant rejection, infections, late cardiovascular events, 
and decreased overall survival. This raises the need 
for optimal glycemic control. SGLT-2 are located at 
the proximal tubules of kidney and act to absorb glu-
cose from glomerular filtrate [9]. Substantial inhibition 
of these transporters leads to the secretion of excess 
glucose into the urine and this effect is independent 
of insulin levels in the blood [9]. The renoprotective 
and cardioprotective effects of SGLT-2 inhibitors have 
been established by large clinical trials in type 2 diabe-
tes patients [10–12]; however, the beneficial effects of 
these medications still need to be studied in solid organ 
transplant recipients.

A study published by Halden et al. [13] in March 2019 
in Diabetes Care looked at the efficacy and safety of 
empagliflozin in renal transplant patients with PTDM. 
It was a prospective, single-center, double-blind study 
in which two groups of patients (total of 49 participants 
of which 44 completed the study) were randomized to 
receive either placebo or empagliflozin 10 mg. There was 
a significant improvement in glycemic control and body 
weight with no notable difference in adverse events, esti-
mated glomerular filtration rate, or immunosuppressant 
drug levels [13]. Empagliflozin was also studied in car-
diac transplant patients with PTDM by Cehic et al. [14] 
in which they studied 22 patients. Empagliflozin was well 
tolerated by all patients with no adverse effect of genito-
urinary infections [14].

A pilot study published by Shah et al. [7] assessed the 
effects of canagliflozin in 24 renal transplant patients 
with either pre-existing type 2 diabetes or PTDM. They 
observed improvement in glycemic control with the need 
to reduce the dose of insulin/oral hypoglycemic agents 
along with improvement in body weight (mean weight 
loss of 2.4 kg in 12 weeks), BP (both systolic and dias-
tolic around 8/2 mmHg) with stable renal function and 
tacrolimus trough levels [7]. The adverse effects such 
as increased urination, urinary tract infection, and gen-
ital mycotic infections were not observed in any of the 
patients [7].
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Drug–drug interaction was assessed in patients tak-
ing dapagliflozin and immunosuppressant medications. 
Wallia et al. [15] observed no pharmacokinetic inter-
action between canagliflozin and cyclosporine likely 
because of different mechanisms of action. Metabolism 
of the SGLT 2 inhibitor, dapagliflozin takes place mainly 
in the liver and kidneys by uridine diphosphate-glu-
curonyltransferase-1A to its metabolite dapagliflozin 
3-O-glucuronide [16] while empagliflozin mainly has 
hepatic glucuronidation [14]. mammalian target of rapa-
mycin inhibitors and calcineurin inhibitors are metabo-
lized by P450 enzymes [14].

We gave a trial of dapagliflozin to four patients with the 
renal transplant, three of whom had PTDM and one had 
type 2 diabetes mellitus. All these patients were started 
on dapagliflozin after detailed discussion and coun-
seling with the pros and cons were fully covered. All 
these patients responded significantly to dapagliflozin 
with no significant adverse events that could have led 
to medication discontinuation. None of the patients had 
an episode of genital infections. Only one patient had 
a urinary tract infection that was treated appropriately 
and she responded well to it. However, she preferred to 
continue her medication and did not have any episodes 
afterwards. No episode of any diabetic ketoacidosis. All 
of our patients had stable allograft function. There was 
no case of deterioration in renal parameters following the 
initiation of dapagliflozin. All patients had optimal levels 
of immunosuppressant medications with no interference 
observed in the pharmacokinetics of these medica-
tions and no episode of graft rejection was seen. These 
patients were in close follow-up with the nephrology 
team. There was significantly favorable effect on weight 
which was around 2–3% of their body weight.

Conclusion
To the best of our knowledge, this is the first case series 
of patients with renal transplant and diabetes mellitus 
(both type 2 diabetes mellitus and PTDM/NODAT) in 
which dapagliflozin was used with significant effects on 
glycemic control, bodyweight without any deterioration 
in allograft dysfunction or interference with the phar-
macokinetics of immunosuppressant medications. More 
data are needed to establish the cardiovascular benefits 
and renoprotective effects of SGLT-2 inhibitors in these 
patients.
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Summary of the cases

Characteristics Case 1 Case 2 Case 3 Case 4

1 Age in years 54 49 58 66
2 Gender (male/female) Male Female Male Male
3 Kidney donor  

(live/cadaveric)
Live,  

unrelated
 Live, unrelated  

4 Time since renal  
transplant

7 years 13 years 7 years 5 years

5 Type of diabetes Type 2 DM PTDM PTDM PTDM
6 Time since diabetes 19 years 12 years 6 years 2 years
7 Baseline body  

weight (kg)/BMI
95 (28.68) 56 (24.8) 95.30 (29.64) 140 (48.4)

8 Weight after 1 year  
(kg)/BMI

93 (28.08) 50.5 (22.7) 91 (28.4) 122 (41.7)

9 Adverse effects:     
   (i) Allograft  

dysfunction
Nil Nil Nil Nil

   (ii) DKA Nil Nil Nil Nil
   (iii) Infections  

(genital/urinary)
Nil I episode, 

improved 
with  

antibiotics

Nil Nil

10 Any event leading to 
drug discontinuation

No No No No

DKA, diabetic ketoacidosis.


