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ABSTRACT 

Background. Sodium-glucose co-transporter-2 inhibitors ( SGLT2i) are recommended for reducing the renal and 
cardiovascular risk in patients with chronic kidney disease ( CKD) based on the positive results reported by clinical trials. 
However, real-world data on the efficacy and the safety of these drugs in CKD population followed in nephrology setting 
are lacking. 
Methods. We report the effects of dapagliflozin in CKD patients by using data collected during a learning program in 

which 105 nephrologists added dapagliflozin ( 10 mg/day) to consecutive patients referred to their renal clinics. Efficacy 
endpoints were the albuminuria change and the determinants of an albuminuria decline ≥30%. Adverse events were 
also collected. 
Results. A total of 1724 patients with CKD ( age 67.4 ± 13.2 years, 72.8% males, diabetes 59.9%, eGFR 

43.5 ± 17.4 ml/min/1.73 m2 , severe albuminuria 70.1%) received dapagliflozin for 4 ± 1 months. Dapagliflozin significantly 
reduced body weight ( −1.3 kg) , eGFR ( −0.27 ml/min/month) , and blood pressure ( −3.6/ −1.7 mmHg) . Albuminuria 
declined by 25.1% ( 95%CI 23.0–27.2) from 500 mg/day [IQR 225–1425] to 320 mg/day [IQR 100–900]. Albuminuria reduction 

was ≥30% in 48.3% of patients, 0–29% in 37.6% while it increased in 14.1% of patients. At logistic regression analysis, 
older age, female sex, use of mineralocorticoid receptor antagonist, higher eGFR, and higher albuminuria were all 
significant predictors of albuminuria decline ≥30%. We collected 46 side effects leading to drug discontinuation in 36 
patients ( 2%) , with acute kidney injury and urinary tract infection being the most frequent adverse events. 
Conclusions. We provide evidence of the anti-proteinuric efficacy of short-term dapagliflozin in the presence of good 
safety profile in patients with CKD followed in nephrology. 

Keywords: albuminuria, CKD, dapagliflozin, real world, SGLT2 inhibitors 

KEY LEARNING POINTS 

What was known: 

• In patients with chronic kidney disease ( CKD) , treatment with dapagliflozin is associated with a significant improvement of 
cardio-renal outcome.

• Data supporting their use mainly derive from randomized clinical trials but real-world data on the efficacy and the safety 
of these drugs in CKD population followed in nephrology setting are lacking.

This study adds: 

• In large cohort of patients with CKD followed in the real-word nephrology practice ( n = 1724) , dapagliflozin significantly 
declined albuminuria by 25%. A clinically relevant albuminuria reduction from baseline ≥30% occurred in 48.3% of patients.

• Older age, female sex, use of mineral-receptor antagonists, higher eGFR, and higher albuminuria were significant predictors 
of an effective anti-albuminuric response ( ≥30%) to dapagliflozin.

• In this real-world experience, adverse events of dapagliflozin leading to drug discontinuation occurred in 2% of patients.

Potential impact: 

• These data may reassure nephrologists on the efficacy and safety of SGLT2i in their everyday clinical practice and possibly 
contribute to abating the clinical inertia toward this class of drug that, despite the solid evidence on cardiovascular and 
renal protection, still remains largely under prescribed.
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NTRODUCTION 

andomized clinical trials ( RCTs) have consistently demon- 
trated that in patients with non-dialysis chronic kidney disease 
 ND-CKD) , sodium-glucose co-transporter-2 inhibitors ( SGLT2i) 
re effective in reducing the cardiovascular risk and in retard- 
ng the progression of renal disease [1 –4 ], thus substantially in- 
reasing the time spent free of dialysis [5 ]. Therefore, this drug 
lass is now recommended as the first-line strategy for ND- 
KD patients with and without diabetes with an evidence level 
ven higher than renin–angiotensin system ( RAS) inhibitors [6 ].
nfortunately, despite the beneficial effects on health outcome 
nd guideline recommendations, use of SGLT2i is disappoint- 
ngly low among ND-CKD patients independent from diabetic 
tatus [7 –11 ]. The potential explanations for clinical inertia on 
GLT2i relate to low propensity to innovation, racial, ethnic,
nd socio-economic inequities, clinical conditions, and country- 
ependent healthcare policies that may limit the access to these 
edications [11 –15 ]. In this regard, a global, prospective, obser- 
ational study among ∼15 000 patients with diabetes mellitus 
rom 37 countries highlighted a substantial variability in the use 
f SGLT2i according to the presence of comorbidities, with ND- 
KD patients having 27% lower probability of receiving the pre- 
cription of these drugs [11 ]. Similarly, data from primary care 
n Canada showed that SGLT2i were underused and less likely 
o be prescribed to patients with pre-existing CKD with or with- 
ut other comorbidities [16 ]. 
An additional barrier to the use of SGLT2i could be the lim-

ted information on efficacy and safety in the real world of daily
linical practice. This is an important issue when considering 
hat the results of RCTs cannot be automatically translated into 
he clinical practice because demographic and clinical charac- 
eristics of patients recruited in the trials does not reproduce 
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he picture seen in daily practice. Indeed, the generalizability 
f population enrolled in RCTs with SGLT2i is poor either in re-
al clinics ( only 16.7% of patients potentially eligible for DAPA- 
KD trial) [17 ] or in primary care ( only 8.0% with same criteria
f EMPA-KIDNEY trial) [18 ]. Therefore, providing real-world data 
n efficacy and safety of SGLT2i may “paradoxically” reinforce 
rial evidence and guidelines recommendations therefore favor- 
ng implementation of these drugs in clinical practice. 

To date, no study has specifically addressed effectiveness 
f SGLT2i in CKD patients followed in the real-world setting
f outpatient nephrology clinics. To fill this important gap of
nowledge, we analyzed efficacy and safety data collected dur- 
ng an educational program for Italian nephrologists who started 
GLT2i in patients with ND-CKD regularly followed in their renal
linics. 

ATERIALS AND METHODS 

his paper reports a real-world data collection evaluating short- 
erm effects of adding dapagliflozin in CKD patients. Data are
ollected during a three-phase learning program designed by 
he University of Campania, Naples, Italy aimed at improving 
dherence to clinical practice guidelines that started on April 
023. In the first phase, small groups of 10–15 nephrologists re-
eived educational material provided by the coordinating cen- 
er ( University of Campania) on the effects of SGLT2i in patients 
ith CKD during local meetings coordinated by local facilitators.

n the second phase, participating nephrologists were asked to 
eport the data on the first use of dapagliflozin ( the only drug of
his class reimbursed in Italy for CKD patients with and with-
ut diabetes in 2023) in anonymized consecutive CKD patients 
eferred to their renal clinics during a 4-month period. Each
ephrologist was required to evaluate 15–20 patients by collect- 
ng data at baseline and after 3–6 months. Overall, 12 educational
eetings including 105 clinicians practicing in 93 renal clinics 
ere carried out across the country. Finally, in the third phase,
esults were object of discussion at closing local meetings. In
his paper, we report the results of the output of this real-world
xperience. Since this data collection has educational purposes 
imed at improving clinical practice, according to the Italian leg-
slation, approval from the Ethical Committee is not required. Pa-
ients signed an informed consent for collecting data in anony-
ous form at the moment of enrollment. 
The database included demographic, clinical history, physi- 

al examination with assessment of height, body weight, body 
ass index ( BMI) , blood pressure ( BP) , and medication pro- 
le and laboratory results ( serum creatinine and potassium,
lbuminuria) . Data, collected in anonymous electronic case re- 
orts, were subsequently sent to the coordinating center for 
uality assessment, storage, and analyses. Albuminuria was 
valuated by 24 h urinary collection or as albumin/creatinine ra-
io according to local clinical practice; the two methods are con-
idered equivalent for staging albuminuria categories [6 ]. GFR 
as estimated using the CKD-EPI equation. eGFR changes were 
stimated as ml/min/month to take into account the difference 
n timing of visit after baseline. BP was recorded in sitting posi-
ion. Local investigators were asked to collect on voluntary basis
ata on albuminuria and eGFR measured in the visit performed
–4 months before baseline ( to confirm the steady state of these
ata at baseline) . Adherence to the treatment was evaluated in
ach center according to local practice based on either glyco-
uria or by carefully reviewing the prescriptions for each patient
t each visit. The lack of glycosuria or a missing rate of pill taking
n the 2 weeks prior to any visit > 20% were considered a measure
f non-adherence to dapagliflozin prescription. 
As a primary efficacy measure, we evaluated the percent-

ge change from baseline of albuminuria. As secondary efficacy
easures, we evaluated the determinants of the albuminuria
ecline of at least 30% and the incidence of regression in the al-
uminuria stage ( from stage A3 to A1 or A2 and from stage A2 to
1) . Drug-related adverse events reported by nephrologists were
ecorded to assess the safety of dapagliflozin in real-world clin-
cal practice. 

tatistics 

ontinuous variables were reported as mean ( SD) , mean ( 95% 

onfidence intervals) , or median and interquartile [IQR] range
ased on their distribution. Comparisons between baseline data
nd follow-up visit were analyzed by paired Student’s t -test or
ilcoxon test; the inter-group comparison was performed with
NOVA, an unpaired Student’s t -test, or a Mann–Whitney test.
ategorical variables ( expressed as percentage) were analyzed 
sing the Chi-square test or McNemar test. Pearson correlation
nalysis was used when appropriate. 

Predictors of albuminuria decline from baseline ≥30% were
stimated by multivariable logistic regression analysis with ad-
ustment for the following baseline covariates identified a priori :
lder age ( > 70 years) , sex, BMI, diabetes mellitus, history of car-
iovascular disease ( CVD) , systolic BP, use of RAS inhibitors, use
f mineral-receptor antagonists ( MRA) , eGFR, and albuminuria.
pironolactone and eplerenone were the only available MRA at
he study time. 

Data were analyzed using SPSS version 26 ( IBM, Armonk, NY,
SA) . 

ESULTS 

 total number of 2707 CKD patients were treated for the first
ime with dapagliflozin. Of these, 1762 had a follow-up visit and
ould be therefore included in the analysis ( safety population) .
he efficacy population was restricted to 1724 patients, which
re those who maintained dapagliflozin treatment over the en-
ire follow-up period ( Supplementary Fig. S1) . Excluded patients 
 n = 945) did not differ from those included in the analysis ( safety
opulation) , except for a higher eGFR, lower albuminuria, and
ower prevalence of diabetes ( Supplementary Table S1) . Included 
atients were predominantly men ( 72.8%) and 48.2% of patients 
ere older than 70 years. Diabetes was reported in 60.0% of pa-
ients, 43.6% had a previous CV event, and 25.2% were obese ( BMI
 30 kg/m2 ) ( Supplementary Table S1) . 

fficacy population 

t baseline, most patients included in the efficacy population
ad CKD stage 3–4 ( 85.1%) and moderate to severe albumin-
ria ( 92.8%) ( Table 1 ) . As reported in Table 1 , at the follow-up
isit performed on average after 4.1 ± 1.4 months, dapagliflozin
nduced a significant reduction of systolic BP ( by 3.6 mmHg,
5%CI 2.9–4.2) and diastolic BP ( by 1.7 mmHg, 95%CI 1.3–2.2) ;
he achievement of a BP goal of < 130/80 mmHg increased from
3.7% to 30.8% ( P < .001) . The better BP control occurred de-
pite a lower use of antihypertensive drugs ( Table 1 ) . Body
eight decreased on average by 1.28 kg ( 95%CI 1.10–1.45) with
2.5% of the population showing a decrease ≥1.0 kg. The reduc-
ion in body weight was greater in patients receiving diuretics
 1.59 kg, 95%CI 1.33–1.85) in comparison with those not receiving

https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/sfae396#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/sfae396#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/sfae396#supplementary-data
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Table 1: Changes of clinical and laboratory parameters in patients 
receiving dapagliflozin ( efficacy population, n = 1724) . 

Baseline Follow-up visit P 

Body weight ( kg) 79.6 ± 15.4 78.4 ± 14.8 < .001 
eGFR ( ml/min/1.73 m2 ) 43.5 ± 17.4 42.5 ± 17.7 < .001 
eGFR stage ( %) < .001 
G1–G2 14.6 14.5 
G3a 22.4 20.4 
G3b 42.2 40.8 
G4 20.8 24.3 
Albuminuria ( mg/24 h) 500 [225–1425] 320 [100–900] < .001 
Albuminuria stages ( %) < .001 
A1 7.2 12.6 
A2 22.7 32.4 
A3 70.1 55.0 
Serum potassium ( mEq/l) 4.56 ± 0.51 4.50 ± 0.48 < .001 
Systolic BP ( mmHg) 132 ± 16 129 ± 14 < .001 
Diastolic BP ( mmHg) 77 ± 10 75 ± 9 < .001 
Antihypertensive drugs ( N) 2.32 ± 1.14 2.07 ± 1.21 < .001 
RAS inhibitors ( %) 76.2 65.8 < .001 
Diuretics ( %) 49.5 43.3 < .001 
Calcium channel blockers ( %) 43.2 41.0 .005 
Beta blockers ( %) 50.6 48.2 .001 
MRA ( %) 6.8 6.3 .211 

Data are mean ( SD) , median [IQR] or percentage. 
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iuretics ( 0.97 kg, 95%CI 0.73–1.20, P = .001) . Serum potassium 

evel declined by 0.05 mEq/l ( 95%CI 0.03–0.08) as well as the 
revalence of hyperkalemia ( > 5.5 mEq/l) from 3.4% to 1.6% 

 P < .001) ; these changes occurred in the presence of similar pre- 
cription rate of potassium binders ( 0.9% and 1.2% in the two 
isits, respectively P = .109) . 

Albuminuria declined by 25.1% ( 95%CI 23.0–27.2) . The preva- 
ence of moderate to severe albuminuria was significantly re- 
uced from 92.8% to 87.4%, with a regression in albuminuria 
tage occurring in 346/1724 patients ( 20.1%) . In particular, among 
atients with albuminuria in stage A3 ( n = 1208) , regression of al- 
uminuria was detected in 23.2% ( 20.6% to stage A2 and 2.6% to 
tage A1) while among those in albuminuria stage A2 ( n = 391) ,
6.9% moved to stage A1. As reported in Fig. 1 , albuminuria de- 
line was greater in older patients ( > 70 years) , in women, in pa- 
ients with eGFR > 45 ml/min/1.73 m2 , in patients with a his- 
ory of CVD, and in patients receiving MRA; conversely, it did 
ot differ according to the presence of diabetes, obesity, con- 
rolled systolic BP, and the use of RAS inhibitors. No correlation 
as found between albuminuria reduction and change in body 
eight ( r = 0.004, P = .855) , eGFR ( r = 0.018, P = .450) , or duration 
f follow-up ( r = 0.014, P = .558) . In the whole population, a de- 
line of albuminuria ≥30% was detected in 48.3% of patients ( in 
1.6% of patients albuminuria delcine was 30–50% and in 26.7% 

lbuminuria declined more than 50%) . We also found a subopti- 
al albuminuria decline ( 0%–29%) in 37.6% of patients and an in- 
rease of albuminuria in 14.1% of patients. When patients were 
tratified according to the entity of anti-albuminuric response 
 Table 2 ) , we found that patients with a greater albuminuria de- 
line were older, had a history of CVD, had higher eGFR, had 
ower BP, and used MRA more frequently. At multivariable logis- 
ic regression analysis, we found that an age > 70 years, female 
ex, use of MRA, higher eGFR, and higher albuminuria were all 
asal predictors of an albuminuria decline ≥30% after starting 
apagliflozin ( Table 3 ) . 
During the observation period, eGFR declined on average by 
.27 ml/min/month ( 95%CI 0.14–0.39) ; in particular, eGFR was 
educed at follow-up visit in 53.0% of patients, with only 4.1% 

ho experienced an eGFR decline > 30%, while eGFR was sta- 
le in 12.7% and increased in 34.3% of patients. The decline in
GFR was significantly greater in non-diabetic patients, in pa- 
ients free of CVD, in those with more preserved renal func- 
ion ( eGFR > 45 ml/min/1.73 m2 ) , and in patients with severe al- 
uminuria ( Supplementary Fig. S2) . The entity of eGFR decline 
id not differ according to diuretic use ( P = .306) . In a subgroup 
f 833 patients, we also collected albuminuria and eGFR in the 
ast visit before baseline ( 3 months) ; the two parameters did 
ot differ between the two visits ( pre-baseline and baseline) 
 Supplementary Table S2) . 

afety population 

uring the follow-up, among the 1762 patients included in the 
afety population, nephrologists collected 46 side effects that led 
o drug discontinuation in 36 patients ( Table 4 ) ; withdrawal of 
apagliflozin did not differ between older and younger patients 
 53% and 47%, respectively, P = .83) . Two more patients stopped 
apagliflozin treatment due to pregnancy and COVID-19 infec- 
ion, respectively. 

Overall, infections of the genito-urinary tract were observed 
n 10/1762 patients ( 0.6%) . AKI occurred in 25/1762 patients 
 4.2/100 patient-years) ; among these, nine patients stopped da- 
agliflozin ( five were hospitalized) . Of the remaining 16 patients,
0 developed AKI that did not need either hospitalization or drug 
ithdrawal and 6 patients were hospitalized without stopping 
apagliflozin. We recorded 77 hospitalizations; of these, 23 oc- 
urred for cardiovascular reasons ( myocardial infarction n = 5,
oronary revascularization n = 5, acute heart failure n = 4, ar- 
hythmia n = 4, peripheral vascular disease n = 3, mitral valve 
epair n = 1, and stroke n = 1) , 13 for renal causes ( AKI n = 11, hy-
erkalemia n = 1, starting chronic dialysis n = 1) , 20 for surgery,
3 for infections, and 8 for other reasons. 

ISCUSSION 

ur data extend to the clinical practice in nephrology the favor- 
ble effects on albuminuria evidenced in the setting of clinical 
rials [19 ]. Notably, the entity of anti-albuminuric response de- 
ected in our real-world patients ( −25%) is slightly lower than 
hat reported by DAPA-CKD at the second visit of the trial 
erformed in month 4 ( ∼−40%) . This difference may be as- 
ribed to the higher basal albuminuria level in DAPA-CKD ( ACR 
950 mg/g) , where the main inclusion criterion was albumin- 
ria 200–5000 mg/g [2 ]. On the other hand, the response is more
imilar to the mean decrease detected in the EMPA-KIDNEY trial 
 −19%) where median albuminuria at baseline was ∼331 mg/g 
3 ]. These data support the knowledge that the higher the basal 
lbuminuria, the higher the extent of the anti-albuminuric re- 
ponse [20 ]. The correspondence of albuminuria values mea- 
ured at baseline and 3 months before reinforces the anti- 
lbuminuric response to dapagliflozin. 

In comparison with seminal RCTs with SGLT2i in patients 
ith ND-CKD [2 , 3 ], the population enrolled in the present study 

s 3 to 6 years older, with more males and a prevalence of
iabetes similar to the DAPA-CKD trial ( 68%) but higher than 
he EMPA-KIDNEY study ( 46%) . In our patients, mean eGFR was 
imilar to that reported in DAPA-CKD but 6 ml/min/1.73 m2 

igher than EMPA-KIDNEY. Finally, an important difference from 

revious RCTs is the presence of a substantial number of 

https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/sfae396#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/sfae396#supplementary-data
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Figure 1: Changes from baseline of albuminuria in the whole population and after stratification for comorbidities, renal function, albuminuria, and treatment. 

Table 2: Baseline clinical characteristics in efficacy population overall and stratified by entity of albuminuria change. 

Stratified by albuminuria change 

Overall Any increase Decline by 0%–29% Decline by 30%–50% Decline by > 50% P 

n ( %) 1724 243 ( 14.1%) 649 ( 37.6%) 372 ( 21.6%) 460 ( 26.7%) 
Age ( years) 67.4 ± 13.2 65.6 ± 13.5 68.1 ± 12.7 65.3 ± 13.8 69.0 ± 12.7 < .001 
Males ( %) 72.8 77.8 74.1 70.4 70.2 .102 
BMI ( kg/m2 ) 27.6 ± 4.9 27.8 ± 4.8 27.6 ± 5.0 27.7 ± 4.7 27.4 ± 5.0 .646 
Obesity ( %) 25.1 27.2 26.0 24.5 23.0 .579 
Diabetes mellitus ( %) 59.9 56.0 62.4 58.3 59.6 .301 
History of CVD ( %) 43.6 40.3 42.4 43.5 47.0 .313 
eGFR ( ml/min/1.73 m2 ) 43.5 ± 17.4 44.1 ± 17.6 41.5 ± 16.2 44.6 ± 17.8 45.3 ± 18.2 .001 
Albuminuria ( mg/24 h) 500 [225–1425] 420 [178–1119] 380 [146–1200] 800 [300–1600] 556 [300–1500] < .001 
Systolic BP ( mmHg) 132 ± 16 132 ± 16 132 ± 16 135 ± 16 131 ± 16 .008 
Diastolic BP ( mmHg) 77 ± 10 77 ± 10 76 ± 10 78 ± 9 76 ± 10 .038 
BP target ( %) 24.0 21.4 24.8 21.2 26.3 .258 
BP drugs ( N) 2.32 ± 1.14 2.33 ± 1.08 2.29 ± 1.15 2.34 ± 1.16 2.35 ± 1.16 .885 
RAS inhibitors ( %) 76.2 77.0 73.2 80.6 76.3 .042 
MRA ( %) 6.8 4.1 5.5 6.2 10.4 .003 
Diuretics ( %) 49.5 50.2 47.0 47.0 54.8 .052 
Follow-up ( months) 4.1 ± 1.4 4.2 ± 1.5 4.0 ± 1.3 4.0 ± 1.5 4.1 ± 1.6 .240 

Data are mean ( SD) or median [IQR]. 
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atients not receiving RAS inhibitors ( n = 411, 23.8%) , which was
n exclusion criterion for both DAPA-CKD and EMPA-KIDNEY 

tudies, while being common in the real-world setting. 
Regression of albuminuria in our short-term observation 

ccurred in 23.2% of patients at stage A3, an incidence slightly
igher than that detected in DAPA-CKD ( 16.5%) during the 
hole study period ( 2.4 years) . It is interesting to note that
lbuminuria reduction ≥30% from baseline, now considered 
 valid surrogate of CKD progression [21 ], was detected in
8% of patients ( Table 2 ) . Baseline predictors of albuminuria 
eduction were older age, female sex, more preserved eGFR,
igher proteinuria, and use of MRA ( Table 3 ) . It is important
o underline the sex difference in the anti-proteinuric effect
f dapagliflozin ( −30% in women and −23% in men, P = .01)
hen considering that women are frequently undertreated 
ith this new class of renoprotective drugs [12 , 14 , 22 –24 ], as
ell as with RAS inhibitors [25 ]. Of similar relevance is the
nding that the anti-albuminuric effect of dapagliflozin is also
n very evident in older patients ( Fig. 1 and Table 3 ) . Indeed,
hese patients, usually underrepresented in RCTs [2 , 3 ], are
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Table 3: Baseline predictors of albuminuria reduction > 30% in pa- 
tients receiving dapagliflozin ( efficacy population, n = 1724) . 

Odds ratio 95%CI P 

Older age ( > 70 years) 1.25 1.01–1.54 .039 
Females ( vs males) 1.38 1.11–1.72 .004 
BMI ( kg/m2 ) ; 0.99 0.97–1.01 .402 
Systolic BP ( 5 mmHg) 1.02 0.98–1.05 .313 
Diabetes mellitus ( yes vs no) 0.93 0.73–1.12 .345 
History of CVD ( yes vs no) 1.21 0.98–1.50 .079 
Use of RAS inhibitors ( yes vs no) 1.16 0.92–1.47 .210 
Use of MRA ( yes vs no) 1.56 1.04–2.34 .031 
eGFR ( 10 ml/min/1.73 m2 ) 1.14 1.07–1.21 < .001 
Albuminuria ( g/day) 1.17 1.08–1.27 < .001 

In bold are indicated significant predictors. 

Table 4: Adverse events leading to dapagliflozin discontinuation ( 46 
events in 36 patients) . 

Cause 
Number of 

events 

Incidence rate 
( n /100 

patient-years) 

Urinary tract infections 10 1.70 
Acute kidney injury 9 1.53 
Worsening of renal function 4 0.68 
Urinary symptoms 4 0.68 
Volume depletion 3 0.51 
Symptomatic hypotension 3 0.51 
Pruritus 2 0.34 
Intolerance 1 0.17 
Malaise 1 0.17 
Headache 1 0.17 
Hyperammonemia 1 0.17 
Loss of appetite 1 0.17 
Vomiting 1 0.17 
Hyperpyrexia 1 0.17 
Gastric burn 1 0.17 
Start of immunosuppressive 
treatment 

1 0.17 

Planned surgery 1 0.17 
Suspected causal agent of 
interstitial nephritis 

1 0.17 

f
c
c

a
o
i
e
t
[
s
a
i
a
s
e
i
(

t
o
p
u
h
p

a
R
R
d
a
m
i
u
i
t
c
m
[

r
d
(
D
(
a
s
c  

2  

a
s
e
r

c
c
m
t
f
s  

h
w  

w
m
(  

c
b
l
t
t
d  

fi
p
e  

p  

s
s

p
c
R
s
o  

D
ow

nloaded from
 https://academ

ic.oup.com
/ckj/article/18/1/sfae396/7915991 by guest on 29 M

ay 2026
requently left untreated with SGLT2i mainly because of safety 
oncerns associated with frailty, concomitant drugs, and 
ognitive impairment [26 ]. 

In our study, no difference emerged in adverse events with 
ge, according to a large pharmacovigilance study [27 ]. Previ- 
us RCTs evidenced that use of steroidal and non-steroidal MRA 

nduced a significant reduction in albuminuria [28 , 29 ]. This 
ffect persisted when dapagliflozin was added to spironolac- 
one or eplerenone, or when finerenone was added to SGLT2i 
30 , 31 ]. In a randomized crossover trial, Provenzano et al. demon- 
trated that combining eplerenone with dapagliflozin resulted in 
n anti-albuminuric effect ( −53%) that was additive in compar- 
son with the single drugs ( −20% and −34% with dapagliflozin 
nd eplerenone alone, respectively) [32 ]. We confirmed these ob- 
ervations in our real-world data; indeed, the anti-albuminuric 
ffect was significantly greater when dapagliflozin was added 
n patients treated with traditional MRA vs those untreated 
 −37.8% vs −24.2%, respectively) ( Fig. 1 ) . Furthermore, patients 
reated with MRA had a 56% higher probability of reaching an 
ptimal albuminuria reduction ( Table 3 ) . This result may sup- 
ort an additive effect of MRA-SGLT2i combination on albumin- 
ria when considering that patients under combined treatment 
ave similar albuminuria levels at baseline in comparison with 
atients not taking MRA. 
An original finding of the present study relates to the anti- 

lbuminuric efficacy of dapagliflozin in patients not receiving 
AS inhibition. Indeed, these patients, not enrolled in previous 
CTs [2 , 3 ], displayed an albuminuria reduction ( −24.1%) with 
apagliflozin similar to that recorded when dapagliflozin was 
dded on top of RAS inhibitors ( −25.4%) ( Fig. 1 ) ; in addition, at 
ultivariate analysis, these drugs did not affect the probabil- 

ty of reaching the threshold of the 30% of decline in albumin- 
ria ( Table 3 ) . A similar finding has been previously reported 
n a pooled analysis of phase-2 and phase-3 RCTs only in pa- 
ients with diabetes in whom the changes of urinary albumin- 
reatinine ratio after 24 weeks of dapagliflozin were of the same 
agnitude in patients whether receiving RAS inhibitors or not 

33 ]. 
Hemodynamic changes observed in our population 

eplicated that reported in RCTs. Indeed, dapagliflozin re- 
uced BP but the entity of pressor effect in our patients 
 −3.6/1.7 mmHg) is slightly higher than that reported in the 
APA-CKD ( −2.9/1.0 mmHg) [34 ] and EMPA-KIDNEY trials 
 −2.6/ −0.5 mmHg) [3 ]. However, our data were obtained in 
 shorter time and, therefore, we cannot exclude that this 
lightly larger BP decline in our study could be influenced by a 
arry-over effect of the acute BP decline usually seen in the first
 weeks of dapagliflozin [34 ]. We also detected in our population
 significant decline in body weight ( −1.28 kg on average) ; not 
urprisingly, this reduction is not related to anti-albuminuric 
ffect likely because dapagliflozin lowers body weight in part by 
educing fat mass due to the negative calorie balance [35 ]. 

When considering renal function, we found a significant de- 
line of eGFR that was significantly larger in patients with fewer 
omorbidities ( diabetes and CVD) and in those with higher albu- 
inuria and higher eGFR ( Supplementary Fig. S2) . In these pa- 

ients, the greater drop of eGFR could be explained by a more 
requent use of RAS inhibitors in these subgroups. Indeed, pre- 
cription rate of these drugs at the end of follow-up period was
igher in patients without diabetes ( 73.5% vs 60.2% in patients 
ith diabetes) or CVD ( 68.4% vs 62.5% in patients with CVD) ,
ith severe albuminuria ( 70.2% vs 54.4% in patients with albu- 
inuria < 300 mg/day) , and with more preserved renal function 

 68.8% vs 63.3% in patients with eGFR < 45 ml/min/1.73 m2 ) . The
ombination of dapagliflozin and RAS inhibitors, by acting on 
oth afferent and efferent glomerular arterioles, may produce a 
arger reduction in intra-glomerular pressure that becomes par- 
icularly evident in patients with higher glomerular hyperfiltra- 
ion at baseline [36 , 37 ]. However, in the whole population, eGFR 
id not differ in patients using RAS inhibitors or not ( Fig. 1 ) ; this
nding is in line with data from real-world clinical practice in 
atients with type 2 diabetes showing that the annual rate of 
GFR change did not change with RAS inhibitor use [38 ]. It is im-
ortant to note that it is difficult to compare the entity of eGFR
lope in our population with other studies due to the relatively 
hort time of our observation. 

During the follow-up, only 2.0% patients stopped da- 
agliflozin treatment due to side effects; this result is hardly 
omparable with the higher discontinuation rate reported in 
CTs ( 12.7%) [2 ], due to the different length of follow-up. The 
ame occurred for the incidence of volume depletion ( 0.2% in 
ur study as compared with 5.9% in the DAPA-CKD trial) [2 ].

https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/sfae396#supplementary-data
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KI incidence seems to be higher in our study ( 4.2/100 patient-
ears) compared with DAPA-CKD ( 1.0–1.5/100 patient-years) [4 ].
his occurred despite participating nephrologists implementing 
itigating strategies against AKI, as testified by a significant re-
uction in the number of prescribed BP drugs and a significant
ithdrawal of RAS inhibitors ( occurring in 16.8% of patients re- 
eiving RAS inhibitors at baseline) and diuretics ( occurring in 
7.8% of patients receiving diuretic at baseline) ( Table 1 ) . It is
ikely that the lower incidence rate of AKI in DAPA-CKD trial is
trongly influenced by the enrollment of a highly selected pop-
lation, which is typically less representative of the population 
egularly followed in renal clinics [17 ]. 

The main limitation of this study is the observational design
hat does not allow proof of any cause–effect relationship. A fur-
her limitation relates to the duration of follow-up ( 4.1 months,
n average) that allows evaluation of only the short-term anti- 
lbuminuric effect of dapagliflozin. In addition, we focused data 
ollection on albuminuria and main hemodynamic parameters 
hile other laboratory data, useful for a complete assessment of
he effect of dapagliflozin, were lacking. Finally, we could not as-
ertain the difference according to the underlying cause of renal
isease, as this information was not included in our database.
owever, based on subgroup analyses of RCTs and metanalysis,
t is now widely accepted that the protective effect of SGLT2i is
ndependent from the primary kidney disease [2 –4 ]. This finding
as been further supported by observational data showing that 
GLT2i effectively reduces proteinuria in the whole spectrum of 
lomerular diseases [39 , 40 ]. Strengths of the present study are
he evaluation of the efficacy and safety profile of dapagliflozin
utside the setting of a clinical trial and specifically in a large
ohort of patients with CKD attending renal clinics. 

In conclusion, short-term dapagliflozin treatment signifi- 
antly decreases albuminuria in a large cohort of patients regu-
arly followed in renal clinics. The anti-proteinuric effect is more
ronounced in patients with severe albuminuria and higher 
GFR and independent of diabetic status, cardiovascular comor- 
idities, BP level, and concomitant therapies ( RAS inhibitors and 
iuretics) . The safety profile was not substantially different from 

hat reported in RCTs. 
Overall, these data may reassure nephrologists on the effi- 

acy and safety of SGLT2i in their everyday clinical practice and
ossibly contribute to abating the clinical inertia toward this ( not 
ewer) class of drugs that, despite the solid evidence on cardio-
ascular and renal protection, still remains unacceptably high 
7 , 41 ]. 

UPPLEMENTARY DATA 

upplementary data are available at Clinical Kidney Journal online .
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