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Introduction: Sodium-glucose cotransporter-2 (SGLT2) inhibitors are a new diabetes treatment.
Considering the prescription of these medicines for kidney transplant patients, this systematic
review and meta-analysis aimed to investigate the impact of SGLT2 inhibitors on kidney transplant
patients.

Material and Methods: This meta-analysis study was performed based on the PRISMA guideline.
The necessary data were collected by searching the databases of Scopus, PubMed, Cochrane, Google
Scholar search engine, and Web of Science without a time limit until March 1, 2023. The data were
analyzed in STATA 14. A P value less than 0.05 was considered significant.

Results: The authors assessed eight articles with a sample size of 960 patients. The SGLT2 inhibitors
showed no significant impact on levels of estimated glomerular filtration rate [SMD: -0.21 (95%
CI: -0.65, 0.25)], serum creatinine [SMD: -0.02 (95% CI: -0.19, 0.15)], plasma hemoglobin Alc
(HbAlc) [SMD: -0.62 (95% CI: -1.43, 0.18)], systolic blood pressure [SMD: -0.64 (95% CI: -1.80,
0.52)], and diastolic blood pressure [SMD: -0.64 (95% CI: -1.41, 0.14)], and on the patient’s weight
[SMD:-0.31 (95% CI: -0.80, 0.18)]. Patient age did not influence the impact of SGLT?2 inhibitors
on estimated glomerular filtration rate (50—59 years-old age group: [SMD: 0.13 (95% CI: -0.04,
0.30)], 60—69 years-old age group: [SMD: -0.56 (95 % CI: -1.38, 0.26]). Duration of medicine use
did not affect the impact of SGLT2 inhibitors on estimated glomerular filtration rate [6 months
after medicine use: SMD: -0.56 (95% CI: -1.38, 0.26)], 12 months after medicine use: [SMD: 0.10
(95% CI: -0.05, 0.26)].

Conclusion: SGLT2 inhibitors were not effective in lowering blood pressure, estimated glomerular
filtration rate, serum creatinine, and hemoglobin Alc levels, or weight in kidney transplant patients.
Although SGLT?2 inhibitors were ineffective in improving kidney transplant patients’ renal function,
there were no side effects, and the administration of this drug in kidney transplant patients can
continue. Further research is required to ensure safety and determine the appropriate dosage and
duration of drug use.

Registration: The study was compiled according to the PRISMA checklist and its protocol
was registered on the PROSPERO (ID: CRD42023407501) and Research Registry (UIN:
reviewregistryl666) websites.
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Implication for health policy/practicelresearch/medical education:

The administration of SGLT?2 inhibitors did not significantly affect blood pressure and weight in kidney transplant patients. In addition, no

significant change was observed in the levels of estimated glomerular filtration rate, serum creatinine, and HbAlc in patients at the end of

the study compared with the baseline values. Considering the special conditions of kidney transplant patients and the risks associated with

kidney transplantation, more clinical trials should be conducted before SGLT2 inhibitors are widely prescribed. These studies would give us

a more complete view of the effects of SGLT?2 inhibitors on these patients.

Please cite this paper as: Khodabandeh H, Bakhshizade Z, Taklif MH, Zaeri Fakhrabadi H, Alivand S, Alivand N, Rashidizadeh G, Jampour
L, Shirani M. Administration of sodium-glucose cotransporter-2 inhibitors in kidney transplant patients with diabetes: a systematic review
and meta-analysis. ] Nephropathol. 2023;12(4):¢21477. DOI: 10.34172/jnp.2023.21477.

Introduction

Diabetes mellitus and post-transplant diabetes mellitus
(PTDM) are common in kidney transplant patients (1).
According to the 2021 annual report of the United States
Scientific Registry of Transplant Recipients (SRTR),
about 47% of the candidate kidney transplant patients
who are on the waiting list had diabetes mellitus, and this
number is increasing year by year (2). Various types of
diabetes (e.g., PTDM) substantially increase the risk of
graft failure, cardiovascular disease, infection, and death
in kidney transplant recipients (3,4).

Sodium-glucose cotransporter 2 (SGLT2) inhibitors are
novel therapeutics for treating patients with type 2 diabetes
that lower plasma glucose levels by decreasing glucose
reabsorption and increasing urinary glucose excretion (5).
SGLT?2 inhibitors has been shown to improve the health
of renal and cardiovascular systems by reducing plasma
levels, blood pressure, body weight, inflammation, and
oxidative stress (6,7).

Recent meta-analyses have confirmed the cardio-renal
protective effects of SGLT2i such as slowed progression
of diabetic nephropathy, reduced cardiovascular mortality,
reduced heart failure hospitalization rates, and increased
weight loss in patients with diabetes (8-10). In recent
years, SGLT2i have been found to effectively slow
the progression of diabetic kidney disease and reduce
albuminuria in non-transplant patients (11,12). Clinical
trials have clearly demonstrated the benefits of SGLT2
inhibitors; however, there have been concerns regarding
urinary tract infections, acute kidney injury, and genital
tract infections (13). One study found the effect of
SGLT?2 inhibitors on the estimated glomerular filtration
rate of kidney transplant patients to be effective(14). On
the other hand, another study found this relationship
to be ineffective(15). Moreover, in one study, the
administration of SGLT2 inhibitors significantly changes
the plasma hemoglobin Alc (HbAlc) level of kidney
transplant patients(16), however, another study stated
that the administration of SGLT2 inhibitors has no effect
on the plasma HbAlc of kidney transplant patients(17).
Given the conflicting findings of previous studies, this
systematic review and meta-analysis investigated the effect
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of SGLT2 inhibitors on kidney transplant patients with
diabetes.

Material and Methods

Study design

The present systematic review and meta-analysis was
performed based on the preferred reporting items
for systematic reviews and meta-analyses (PRISMA)
guideline, and the study protocol was registered on the
PROSPERO (ID: CRD42023407501, https://www.
crd.york.ac.uk/prospero/#recordDetails) and Research
Registry (UIN: reviewregistryl666) website ( https://
www.researchregistry.com/browse-the-registry#registryofs
ystematicreviewsmeta-analyses/).

Search strategy

The international databases of Cochrane, Web of
Science, Scopus, and PubMed, and the Google Scholar
search engine were searched without time limit using
the standard MeSH (Medical Subject Headings) search
terms of “Diabetes; Sodium-glucose cotransporter 2
protein, human; SGLT?2 protein, human; Dapagliflozin;
Canagliflozin; Empagliflozin; Kidney Transplantation;
and Renal Transplantation”.

Different combinations of keywords were searched
using the operators “AND” and “OR”. A manual
search was also performed, and the search was updated
until March 1, 2023. The following search strategy
was conducted in PubMed: ((((((((Sodium-glucose
cotransporter 2 protein, human) OR (SGLT2 protein,
human)) OR (Dapagliflozin)) OR (Canagliflozin))
OR (Empagliflozin)) AND (Diabetes))) AND (Kidney
Transplantation OR Renal Transplantation)

Components of PICO

e Dopulation: Kidney transplant patients

e Intervention: Administration of SGLT2 inhibitors

e Comparison: Comparison of participants scores
before and after the intervention (no comparison
group)

e Outcomes: Assessment of estimated glomerular
fileration rate, serum creatinine, HbAlc, systolic and
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diastolic blood pressure levels, and patients” weight.

Inclusion criteria
All studies that had investigated the effect of SGLT2

inhibitors on kidney transplant patients were included.

Exclusion criteria

Case reports, letters to the editors, articles that had used
median instead of mean and standard deviation (SD),
repeated articles, low quality articles, articles without full
text, articles that had reported only qualitative results, and
those that did not contain sufficient data for data analysis

were removed.

Quality evaluation

After the initial article list was compiled, two researchers
independently evaluated the quality of the articles using
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) checklist (18). STROBE is a
22-item checklist that evaluates different parts of a study.
Cases of discrepancy in each article were resolved using
the inter-reviewer agreement method, and the cut-off
point was set at 16.

Data extraction

To avoid data collection errors and possible biases, two
members of the research team extracted the following
data: first author’s name, sample size, number of female
and male participants, year of publication, country, mean
age of patients, type of SGLT2, dosage, duration of use,

and the mean scores before and after the intervention.

Statistical analysis

Given the quantitative nature of the initial outcome,
the effect size of the intervention was calculated using
the standardized mean difference (SMD). This classic
effect size statistic reveals the strength of the relationship
between an intervention and the respective outcome.
The authors combined the selected articles based on
the frequency, mean, and SD of different variables. The
I? index and a random effects model were conducted to
examine the heterogeneity of the selected articles. The
data were analyzed in STATA 14, and P values<0.05 were

considered = significant.

Results
A total of 302 articles were assessed, of which “122”,
“35”, and “5” articles were removed due to “similar titles”,
“irrelevant abstracts”, and “incomplete texts,” respectively.
In addition, 132 articles that did not meet other exclusion
criteria were removed. Finally, 8 high-quality articles were
selected for systematic review and meta-analysis (Figure 1).
The meta-analysis included eight articles published
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between 2018 and 2023, with a total sample size of 960.
Table 1 provides additional relevant information.

No significant difference was found in the mean
estimated glomerular filtration rate of patients after taking
SGLT?2 inhibitors [SMD: -0.21 (95% CI: -0.65, 0.25)]
(Figure 2).

Patients were allocated based on the duration of medicine
use in two groups. No significant change in estimated
glomerular filtration rate was observed in patients who
used SGLT?2 inhibitors for 6 months [SMD: -0.56 (95%
ClI: -1.38, 0.26)]. In addition, no significant change was
found in the estimated glomerular filtration rate level of
patients who took the medicine for 12 months [SMD:
0.10 (95% CI: -0.05, 0.26)]. In other words, the duration
of medicine use did not significantly affect the impact of
SGLT?2 inhibitors on estimated glomerular filtration rate
(Figure 3).

Patient age did not significantly influence the impact of
SGLT?2 inhibitors on estimated glomerular filtration rate
(50-59 years-old age group: [SMD: 0.13 (95% CI: -0.04,
0.30)], 6069 years-old age group: [SMD: -0.56 (95 %
ClI: -1.38, 0.20]) (Figure 4).

The use of SGLT2 inhibitors showed no significant
impact on patients’ plasma creatinine levels [SMD: -0.02
(95% CI: -0.19, 0.15)] (Figure 5).

The administration of SGLT?2 inhibitors showed no
significant effect on participants’ HbAlc levels [SMD:
-0.62 (95% CI: -1.43, 0.18)] (Figure 6).

The administration of SGLT2 inhibitors did not
significantly affect patients’ systolic blood pressure levels
[SMD: -0.64 (95% CI: -1.80, 0.52)] (Figure 7).

The administration of SGLT2 inhibitors did not
significantly affect the kidney transplant patients’ diastolic
blood pressure levels [SMD: -0.64 (95% CI: -1.41, 0.14)]
(Figure 8).

The SGLT?2 inhibitors administration did not have
a significant impact on the kidney transplant patients’
weight [SMD: -0.31 (95% CI: -0.80, 0.18)] (Figure 9).

Discussion
The administration of SGLI2 inhibitors did not
significantly reduce levels of blood pressure, estimated
glomerular filtration rate, serum creatinine, HbAlc,
and weight in kidney transplant patients. The diversity
of SGLI-2 inhibitors used in different studies led to
heterogeneity in the results. However, the authors were
not able to classify and compare the results based on
the type of medicines, because some articles used only
one type of medicine, whereas others used two different
SGLT-2 inhibitors or even more.

The limited number of articles and the varying dose and
duration of drug administration may also have influenced
the final results. Due to the limited number of studies,
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Figure 1. PRISMA flow diagram for included studies.

there was no statistical analysis based on the type of SGLT2
inhibitors and the dose of SGLT?2 inhibitors. Therefore,
this issue caused heterogeneity among the studied studies.
In this way, they might have found the most effective
SGLT-2 inhibitor or the best dose of a particular drug.
It should be noted that variables such as age, weight, and
gender also influenced the final results.

In the study of AlKindi et al, kidney transplant
patients with diabetes, with the administration of SGLT2
inhibitors, along with the stable function of the kidneys,
their blood sugar was also in a better condition (15).

Author, year of publication (Country)

Moreover, Hisadome et al, showed that the administration
of SGLT-2 inhibitors had no effect on the HbAlc and
estimated glomerular filtration rate levels of kidney
transplant patients, however it was able to significantly
reduce the body weight of the patents (21).

In the study by Garcfa-Carro et al, the administration
of SGLI-2 inhibitors in kidney transplant patients
was associated with better control of blood sugar and
blood pressure, as well as reduction of albuminuria and
improvement of cardiovascular risk factors, since the
administration of this drug in kidney transplant patients

%

AlKindi F, 2020 (United Arab Emirates)

Schwaiger E, 2018 (Austria)
Garcia-Carro C, 2022 (Spain)
Fructuoso Al, 2023 (Spain)

Lim JH, 2022 (South Korea)

Hisadome Y, 2021 (Japan) _T_
Kong J, 2019 (South Korea) —_—
Overall, DL ({ = 94.0%, p = 0.000) 7

Effect (95% Cl) Weight
-0.42 (-1.41,0.57) 9.40
-0.03 (-1.01, 0.95) 9.50

0.4 (-030,003)  17.24

-0.98 (-1.14, -0.82) 17.27

—— 0.16 (-0.02, 0.35) 17.14
— 0.07 (-0.45, 0.58) 14.28
— -0.06 (-0.49,0.36)  15.18
— -0.21(-0.65,0.24)  100.00

NOTE: Weights are from random-effects model

Figure 2. Forest plot showing estimated glomerular filtration rate changes after the administration of SGLT2 inhibitors.
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Table 1. Characteristics of reviewed articles

Empagliflozin 10 mg (5 patients),

AlKindi, 2020 (15) Um.ted Arab Cohort study 8 6 2 56.8 June 2016-Jan Em-p agliflozin (6 patients), dapagliflozin (2 empagliflozin 25 mg (1 patient), 12
Emirates 2019 patients) P .
and dapagliflozin 5 mg (2 patients)
Schwaiger, 2018 (17) Austria Pilot study 8 NR NR 56.5 12)()clc72016—]une Empagliflozin 10 mg 12

Empagliflozin was started in 55.8%,

Garcia-Carro, 2022 (16) ~ Spain Observational study 284 73 211 61.2 NR dapagliflozin in 23.2% and canagliflozin in NR 6
20.6%
Shah, 2019 (19) India Pilot study 24 1 23 53.8 NR Canagliflozin 100 mg 6

Jan 2021-March Empagliflozin (N=193, 56.9%), followed by

Fructuoso, 2023 (14) Spain Observational study 339 89 250 61.6 dapagliflozin (N=81, 23.9%), and canagliflozin ~ NR 6

2022
(N=64, 18.9%)
. Before Dec 31,  Empagliflozin N=150 (66.4%) and dapagliflozin

Lim, 2022 (20) South Korea ~ Cohort study 226 69 157 51.2 2019 N=76 (33.6%) NR 12
October Canagliflozin N = 9 patients, ipragliflozin N =

Hisadome, 2021 (21) Japan Observational study 29 17 12 52.9 2003-October 7, luseogliflozin N = 5 , empagliflozin N = 4, NR 12
2019 dapagliflozin N = 3, and tofogliflozin N =1

Kong, 2019 (22) South Korea  Cohort study 42 NR NR NR NR Dapagliflozin NR 12

NR, not reported.
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Figure 3. Forest plot showing estimated glomerular filtration rate level changes after the administration of SGLT?2 inhibitors by duration of treatment.

Figure 4. Forest plot showing estimated glomerular filtration rate changes after SGLT2 inhibitors administration by age group.

Duration of treatment and Author,
year of publication (Country)

12 month

AlKindi F, 2020 (United Arab Emirates)
Schwaiger E, 2018 (Austria)

%
Effect (95% Cl)  Weight

-0.42(-1.41,0.57) 250
-0.03 (-1.01, 0.95) 256

|
7

Lim JH, 2022 (South Korea) —i—o— 0.16 (-0.02,0.35)  72.19
Hisadome Y, 2021 (Japan) ——— 0.07 (-0.45, 0.58) 9.29
Kong J, 2019 (South Korea) —_— -0.06(-0.49,0.36)  13.45
Subgroup, DL (I° = 0.0%, p = 0.712) <® 0.10 (-0.05,0.26)  100.00
6 month

Garcia-Carro C, 2022 (Spain) —_— -0.14 (-0.30,0.03)  49.97

Fructuoso Al, 2023 (Spain)

—_—

Subgroup, DL (I = 98.1%, p = 0.000) <>=—

Heterogeneity between groups: p = 0.121

-0.98 (-1.14,-0.82)  50.03
-0.56 (-1.38, 0.26)  100.00

T
=

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Age and Author, year of

%

publication (Country) Effect (95% Cl) Weight
50-59

AlKindi F, 2020 (United Arab Emirates) - -0.42 (-1.41,0.57) 2389

|

Schwaiger E, 2018 (Austria) - 0.03(-1.01,095) 296
Lim JH, 2022 (South Korea) —— 0.16 (-0.02, 0.35) 83.41
Hisadome Y, 2021 (Japan) —— 007 (0.45,058)  10.73
Subgroup, DL (I° = 0.0%, p = 0.695) <<:> 0.13(-0.04,0.30)  100.00
60-69

Garcia-Carro C, 2022 (Spain) —_— -0.14 (-0.30,0.03)  49.97

Fructuoso Al, 2023 (Spain)

—_—

Subgroup, DL (I” = 98.1%, p = 0.000) —<_'>>

Heterogeneity between groups: p = 0.108

-0.98 (-1.14,-0.82)  50.03
-0.56 (-1.38,0.26)  100.00

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

T
-1

%

Author, year of publication (Country) Effect (95% CI) Weight

AlKindi F, 2020 (United Arab Emirates) . 0.77 (-1.79, 0.25) 278

Schwaiger E, 2018 (Austria) : 0.00 (-0.98, 0.98) 3.01

Shah M, 2019 (India) _— 0.00 (-0.57, 0.57) 9.04

Lim JH, 2022 (South Korea) —i»— 0.00 (-0.18, 0.18) 85.16

Overall, DL (f = 0.0%, p = 0.547) <> 0.02(-0.19,0.15)  100.00
T

NOTE: Weights are from random-effects model

0

Figure 5. Forest plot showing plasma creatinine level changes following SGLT?2 inhibitors administration

The results of the above studies were different. Some
studies reported that the use of SGLI-2 inhibitors

was effective in improving kidney function, as well as

was found to be useful and effective (16). In the study of
Shah et al, 24 patients were examined. The researchers in
this study concluded that the use of SGLT-2 inhibitors
had no effect on the serum creatinine of kidney transplant
patients, but it reduced the body weight and blood
pressure of the patients (19).

reducing the weight and blood pressure of patients, and
on the other hand, some studies reported that the use of
SGLT-2 inhibitors had no effect on kidney function. The
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%

Author, year of publication (Country) Effect (95% CI) Weight
AlKindi F, 2020 (United Arab Emirates) —O_f— -1.38(-2.48,-0.27)  10.72
Schwaiger E, 2018 (Austria) —_— 053(-047,153)  11.13
Garcia-Carro C, 2022 (Spain) e -0.33 (-0.50, -0.16) 13.34
Shah M, 2019 (India) —0':— -0.71(-1.29,-0.12) 12.54
Fructuoso Al, 2023 (Spain) —— | 240 (-2.60,-220)  13.31
Lim JH, 2022 (South Korea) 3 - 0.07 (-0.11, 0.26) 13.33
Hisadome Y, 2021 (Japan) :r—‘— -0.10 (-0.61, 0.42) 12.72
Kong J, 2019 (South Korea) —_— 062 (-1.06,-0.19)  12.91
Overall, DL (I = 98.2%, p = 0.000) <>> 0.62(-1.43,0.18)  100.00

T T

2 0 2

NOTE: Weights are from random-effects model

Figure 6. The forest plot of HbAlc level changes after SGLT2 inhibitors administration.

%

Author, year of publication (Country) Effect (95% Cl) Weight
AlKindi F, 2020 (United Arab Emirates) —_— -0.81(-184,021) 1547
Schwaiger E, 2018 (Austria) —%—o—— 022(-120,077) 1562
Garcia-Carro C, 2022 (Spain) |- 027 (0.44,-0.11)  17.54
Shah M, 2019 (India) +— 0.42(:0.99,0.15)  16.88
Fructuoso Al, 2023 (Spain) —— 1 250 (270,-230)  17.51
Hisadome Y, 2021 (Japan) 3 —_— 0.45(:0.07,0.97) 16.99
Overall, DL (f = 98.5%, p = 0.000) -¢> -0.64 (-1.80,0.52)  100.00

T T

2 0 2

NOTE: Weighis are from randomeffects model

Figure 7. The forest plot shows systolic blood pressure level changes after the SGLT?2 inhibitors administration.

%
Author, year of publication (Country) Effect (95% Cl) Weight

AlKindi F, 2020 (United Arab Emirates) _— 067 (-168,0.34)  14.25
Schwaiger E, 2018 (Austria) —o—:—— 0.79(-1.82,023)  14.17
Garcia-Carro C, 2022 (Spain) L —.— -0.21(:0.38,-005  18.61
Shah M, 2019 (India) —%—o—— -0.23(:0.80,033)  17.06
Fructuoso Al, 2023 (Spain) —— 3 169 (-187,-152)  18.59
Hisadome Y, 2021 (Japan) _ 0.20(072,032)  17.33
Overall, DL (f = 96.8%, p = 0.000) <>=— -0.64 (-141,0.14)  100.00

T T

2 0 2

NOTE: Weights are from randomeffects model

Figure 8. The forest plot shows diastolic blood pressure level changes after the SGLT2 inhibitors administration.

%

Author, year of publication (Country) Effect (95% CI) Weight
Schwaiger E, 2018 (Austria) - -0.09 (-1.07, 0.89) 11.13
Garcia-Carro C, 2022 (Spain) 3—4—— -0.12 (-0.28, 0.05) 19.61
Shah M, 2019 (India) —:‘—"—_ -0.21(-0.78, 0.36) 15.81
Fructuoso Al, 2023 (Spain) —_— 3 -105(-1.21,-0.89)  19.64
Hisadome Y, 2021 (Japan) —_— -0.10 (-0.61, 0.42) 16.42
Kong J, 2019 (South Korea) —%—o—— -0.12 (-0.55, 0.31) 17.40
Overall, DL (I = 93.1%, p = 0.000) <>> -0.31(-0.80,0.18)  100.00

T T

1 0 1

NOTE: Weights are from random-effects model

Figure 9. The forest plot shows weight changes after the SGLT?2 inhibitors administration.

contradictory results of the studies are due to the different kidney transplant and the administration of SGLT-2
number of samples in each study, the age of the patients, inhibitors. For this reason, we presented a single report
the underlying diseases of the patients, other drugs taken in the current meta-analysis by combining the results of
by the patient, as well as the time interval between the previous studies.
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The authors assessed meta-analyses that are somewhat
related to the research topic. In a meta-analysis on 132
diabetic kidney transplant patients, Chewcharat et al
found that SGLI-2 inhibitors significantly reduced
hemoglobin Alc (HbAlc) (Weighted mean deference
= -0.56% [95% CI: -0.97, -0.16]; P = 0.007) and body
weight (Weighted mean deference = -2.16 kg [95% CI:
-3.08, -1.24]; P < 0.001) of patients at the end of the
study compared with the baseline value (23). In line with
the present results, Chewcharat et al found no significant
change in the estimated glomerular filtration rate of the
patients, serum creatinine, and blood pressure. However,
regarding changes in weight and HbA ¢, these two studies
did not agree with each other.

Baigent et concluded that the administration of SGLT-
2 inhibitors can reduce the risk of progression of kidney
disease by 37% in patients with and without diabetes
compared with placebo (Risk ratio: 0.63, 95% CI: 058—
0.69). They also observed that SGLT-2 inhibitors reduce
the risk of acute kidney injury by 23% and the risk of
cardiovascular death or hospitalization for heart failure by
23% (24). In contrast to the present meta-analysis, the
study of Baigent et al found the use of SGLT-2 inhibitors
to be beneficial and effective. This discrepancy may be
due to the fact that the number of articles, the number
of samples, and the evaluation criteria used in the present
meta-analysis differed from those used by Baigent et al
(24).

In a meta-analysis conducted on a large number of
chronic kidney disease patients, Li et al (2021) found
that SGLT-2 inhibitors reduce the risk of primary renal
outcome by 30% in patients with estimated glomerular
filtration rate<60 mL/min/1.73 m? (HR 0.70, [95 %
CI: 0.58-0.83]. However, SGLI-2 inhibitors did not
significantly reduce the risk of major renal outcome in
chronic kidney disease patients with heart failure (25).
Comparison of the above results with the findings of the
present study indicates that underlying diseases can also
affect the effectiveness of SGLT-2 inhibitors.

In their meta-analysis, Seidu et al observed that in
individuals without renal failure, the administration of
SGLT-2 inhibitors does not significantly alter estimated
glomerular filcration rate compared with placebo (MD:
0.51 mL/min/1.73 m2; 95 % CI: -0.69, 1.72; p = 403)
(26). In populations with or without renal failure, SGLT-2
inhibitors were associated with reduced urinary albumin
excretion, improved albuminuria, reduced progression of
macroalbuminuria, reduced risk of worsening renal failure,
initiation of kidney transplantation, and death compared
with placebo (26). In patients without kidney failure (e.g.,
kidney transplant patients), the administration of SGLT-2
inhibitors did not significantly affect estimated glomerular
filtration rate levels.
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Limitations of the study

Given the limited number of articles reviewed,
subgroups were not analyzed based on variables such
as type and dose of SGLT-2 inhibitors, and gender and
weight of participants. To overcome this limitation, it is
recommended that researchers conduct more studies in
the future.

Conclusion

The administration of SGLI-2 inhibitors did not
significantly affect blood pressure and weight in kidney
transplant patients. In addition, no significant change
was observed in levels of estimated glomerular filtration
rate, creatinine, and HbAlc in patients at the end of the
study compared with the baseline values. Considering the
special conditions of kidney transplant patients and the
risks associated with kidney transplantation, more clinical
trials need to be conducted before SGLI-2 inhibitors are
widely prescribed for these patients. These studies would
give us a more complete view of the effects of SGLT-2
inhibitors on these patients.
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