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The prevalence of chronic kidney disease (CKD) has been rising 
steadily around the world, but, despite numerous trials, until recently, 
only two classes of drugs were able to slow the deterioration of kidney 
function: angiotensin-converting-enzyme inhibitors (ACEi) and angi-
otensin-receptor blockers (ARB).1,2

A paradigm shift emerged with the introduction of sodium-glucose 
cotransporter 2 inhibitors (iSGLT-2), a new family of antidiabetic drugs, 
into clinical practice. Trials have demonstrated an attenuation of pro-
teinuria and decline of kidney function in patients with CKD, regardless 
of the diabetes status.3 Kidney transplant recipients (KTR), even those 
without prior diabetes, are at increased risk of post-transplant diabetes 
mellitus (PTDM), which is associated with worse graft and vital prog-
nosis.4 The evidence regarding the impact of iSGLT-2 in KTR is still 
limited, as there are no large-scale results reported to date. 

We conducted a retrospective single-centre analysis of 15 KTR in 
whom iSGLT-2 where prescribed. The majority were female (53.3%), 
86.7% were white, with a mean age of 65.1±8.6 years, kidney trans-
plant vintage of 11.1±8.5 years, with a follow-up period of 286±134 
days after the initiation of iSGLT-2. Dapagliflozin was prescribed in 
86.7% of the patients. The immunosuppression regimen was tacroli-
mus + mycophenolate mofetil (MMF) + prednisolone in the majority 
of patients (66.7%), but we also analysed patients taking tacrolimus 
+ everolimus + prednisolone (13.3%), cyclosporine + MMF + predni-
solone (13.3%) and everolimus + MMF + prednisolone (6.7%). The 
most frequent causes of native kidney disease were autosomal domi-
nant polycystic kidney disease (26.7%), undetermined (26.7%) and 
diabetic kidney disease (20%). All patients had PTDM or prior DM, 
with 26.7% requiring insulin. The indication for prescription of iSGLT-2 
was glycemic control in 86.7% and albuminuria>500 mg/g despite 
maximal tolerated dose of ACEi/ARB in the remaining. Patients sub-
mitted to kidney transplant or treatment for rejection in the previous 
12 months and those with history of recurrent urinary tract infections 
(UTI) were excluded.

In our sample, we found no significant difference in serum creati-
nine or estimated glomerular filtration rate (eGFR using Chronic Kidney 

Disease Epidemiology Collaboration 2021 equation) after the introduc-
tion of the drug, both in early stages and later in the follow-up. We 
found a significant reduction in albuminuria, with a reduction from 
556±987 mg/g to 230±359 mg/g (p=0.004). We also noted a trend 
towards a reduction of glycated hemoglobin and potassium. No 
changes in serum uric acid, tacrolimus, cyclosporine and everolimus 
levels were demonstrated in our analysis. We documented one infec-
tious adverse event (UTI), which led to the suspension of the drug. 
Additional information regarding our analysis is presented in Table 1.

Recent studies have shown that iSGLT-2 improve both kidney and 
cardiovascular outcomes regardless of the presence of DM.3,5 Although 
KTR have been excluded from large studies, it seems likely that similar 
benefits will be seen in this population. Notwithstanding the limita-
tions of a small sample and the observational and retrospective nature 
of our analysis, we documented a significant reduction of albuminuria, 
absence of severe adverse events or impact on immunosuppression 
levels with iSGLT-2. No changes were noted in creatinine or eGFR, 
which could be hypothesized as due to a short follow-up or, perhaps, 
less marked glomerular hyperfiltration in these patients, explaining 
the absence of a dip in eGFR in the early stages. In agreement with 
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Table 1

Comparison before and after introduction of iSGLT-2

Outcome Pre-iSGLT-2 Post-iSGLT-2 p

Serum creatinine (mg/dL) 1.56 ± 0.63 1.57 ± 0.65 (early)
1.51 ± 0.63 (late)

0.956
0.795

eTFG CKD-EPI (mL/min) 52.5 ± 27.8 51.8 ± 21.6 (early)
55.3 ± 23.5 (late)

0.907
0.643

Albuminuria (mg/g) 556 ± 987 230 ± 359 0.004

HbA1c (%) 7.5 ± 1.2 7.1 ± 0.9 0.057

Potassium (mEq/L) 4.6 ± 0.5 4.4 ± 0.4 0.09

Uric acid (mg/dL) 6.1 ± 1.5 5.9 ± 1.5 0.356

Tacrolimus (ng/mL) 6.3 ± 1.2 5.6 ± 1.2 0.077

Cyclosporine (µg/mL) 60.1 ± 10.5 74.5 ± 24.5 0.67

Everolimus (ng/mL) 6.5 ± 0.05 6.7 ± 1.45 0.796

eTFG CKD-EPI: estimated glomerular filtration rate Chronic Kidney Disease Epidemiology Collaboration; 
HbA1c: glycated hemoglobin.
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published data,6  the rate of infectious complications was low. To date, 
there are no guidelines on this matter, but given the magnitude of 
DM, proteinuric kidney disease, heart failure and cardiovascular mor-
tality in KTR, it is urgent to define which recipients may benefit from 
iSGLT-2 therapy.

References
	 1. 	Ruggenenti P, Perna A, Gherardi G, Garini G, Zoccali C, Salvadori M, et al. Renoprotective proper-

ties of ACE-inhibition in non-diabetic nephropathies with  non-nephrotic proteinuria. Lancet. 
1999;354:359–64. doi: 10.1016/S0140-6736(98)10363-X.

	 2. 	Brenner BM, Cooper ME, de Zeeuw D, Keane WF, Mitch WE, Parving HH, et al. Effects of losartan 
on renal and cardiovascular outcomes in patients with type 2  diabetes and nephropathy. N Engl 
J Med. 2001;345:861–9. doi: 10.1056/NEJMoa011161.

	 3. 	Heerspink HJL, Stefánsson B V, Correa-Rotter R, Chertow GM, Greene T, Hou FF, et al. Dapagliflozin 
in Patients with Chronic Kidney Disease. N Engl J Med. 2020;383:1436–46. doi: 10.1056/NEJ-
Moa2024816.

	 4. 	Huang JW, Famure O, Li Y, Kim SJ. Hypomagnesemia and the Risk of New-Onset Diabetes Mellitus 
after Kidney Transplantation. J Am Soc Nephrol. 2016;27:1793-800. doi: 10.1681/ASN.2015040391. 

	 5. 	McMurray JJ V, Solomon SD, Inzucchi SE, Køber L, Kosiborod MN, Martinez FA, et al. Dapagliflozin 
in Patients with Heart Failure and Reduced Ejection Fraction. N Engl J Med. 2019;381:1995–2008. 
doi:10.1056/NEJMoa1911303

	 6. 	Dave C V, Schneeweiss S, Kim D, Fralick M, Tong A, Patorno E. Sodium-Glucose Cotransporter-2 
Inhibitors and the Risk for Severe Urinary Tract  Infections: A Population-Based Cohort Study. Ann 
Intern Med. 2019;171:248–56.  doi: 10.7326/M18-3136. 

  � Ethical Disclosures 

Conflicts of Interest: The authors have no conflicts of interest to 
declare.
Financing Support: This work has not received any contribution, grant 
or scholarship
Confidentiality of Data: The authors declare that they have followed the 
protocols of their work center on the publication of data from patients.
Protection of Human and Animal Subjects: The authors declare that 
the procedures followed were in accordance with the regulations 
of the relevant clinical research ethics committee and with those of 
the Code of Ethics of the World Medical Association (Declaration of 
Helsinki as revised in 2013).
Provenance and Peer Review: Not commissioned; externally peer 
reviewed. 

Corresponding Author: 
Luís Leite de Sousa 
Nephrology Department, Hospital de Santa Cruz
Avenida Prof. Dr. Reinaldo dos Santos, 2790-134, Carnaxide, Portugal
Email: lmsousa@chlo.min-saude.pt

Luís Leite de Sousa, Rita Veríssimo, André Weigert

https://orcid.org/0000-0003-2158-4669

