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Sir, 
It is widely recognized that massive albuminuria / proteinuria 

in diabetic nephropathy (DN) is related to rapid progress of kidney 
dysfunction [1]. Therefore, clinical approach to reduce urinary protein 
excretion, such as usage of renin-angiotensin system inhibitor and 
restriction of protein intake, is widely performed as clinical practice. 

Recently, new class antidiabetic drug - SGLT2 inhibitor – appeared 
in clinical use. One of the distinct characteristics of SGLT2 inhibitor is its 
suppressive potential for urinary albumin / protein. The suppression of 
urinary albumin / protein is closely related to remission of renal tubular 
damage which is characterized by increased L-FABP, β2-microglobulin 
and NAG [2]. Such beneficial effect among DN has already been 
confirmed in CKD stage from G1 to G3a [3]. However, the effect of 
SGLT2 inhibitor among DN patients with more advanced kidney 
damage – especially with CKD stage G4 and G5 - is not confirmed. 

We prescribed SGLT2 inhibitor to eight DN patients with various 
CKD stages (number of patients; G5=2, G4=2, G3=2, G2=1 and G1=1) 
in addition to current medication for two months. Patients’ profile is 
shown in Table 1. Prescription except for XORI was not changed at all. 

As a result, significant suppression of urinary protein (g/gCre, 
UPCR) level was observed (Table 2). There was no difference between 
before and after SGLT2 inhibitor administration regarding systolic 
blood pressure, estimated glomerular filtration rate, serum albumin, 
serum uria nitrogen, serum uric acid, hemoglobin A1c and hemoglobin 
(Table 2). 

When patients were stratified into two groups according to CKD 
stage (G4+G5 and G1+G2+G3), the suppression of UPCR after SGLT2 
inhibitor addition was observed in both patients’ groups. Interacrtion 
P between two groups was greater than 0.2 (P=0.1608), suggesting that 
the decrease of UPCR in the patients with severely impaired kidney 
function might be superior than that in patients with mildly impaired 
kidney function (Figure 1). 

Several reports support the possibility of tubule-centric concept – 
which claims that albuminuria / proteinuria among DN is caused not 
only by glomerulopathy but also mainly by tubulopathy [4]. Previously, 
we compared the urine of DN patients with that of non-diabetic CKD 
patients, and we found that chemokine which represents tubular damage 
(CXCL5) was increased only in DN patients in correlation with urinary 
albumin level [5]. From the viewpoint of tubule-centric concept, our 
finding suggests that administration of SGLT inhibitor could lessen 
tubule-intestinal damage of DN patients even in the far-advanced 
stage. SGLT2 belongs to solute carrier family (SLC5A2) which action 
as a transporter simply depends on substrate concentration. High 
concentration of glucose in blood (and thus, in glomerular filtrate) 

could “force-feeds” proximal tubules over-absorption of glucose, just 
like farmer force-feeds ducks and geese to make Foie gras. If that is the 
case, SGLT2 administration might rescue tubules and interstitial tissue 
from Foie gras situation. 

Our present report is merely before-after observation and thus it 
is insufficient to make final decision that UP lowering effect of SGLT2 
inhibitor is significant among far-advanced stage of DN patients in 
the clinical setting. We believe, however, further study regarding this 
hypothesis is warranted. 
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Figure 1. The relationship between change of UPCR and kidney function
The decrease of UPCR is observed even in the patients with severely impaired kidney 
function (CKD stage G4 and G5). 
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Case Age Gender Height
cm

Weight
kg

BMI
kg/m2

Estimated GFR
mL/min/1.73 m2

Urunary protein
g/gCre

Added SGLT2 inhibitor
daily dose

Stage 4 + 5        
1 45 F 153.8 75.9 32.087 6.6 11.12 Luseogliflozin 2.5 mg
2 74 M 153.8 52.6 22.2368 10.6 5.36 Luseogliflozin 2.5 mg
3 56 M 176.0 124.0 40.031 15.8 1.75 Luseogliflozin 2.5 mg
4 87 F 150.6 45.1 19.885 29.4 6.27 Luseogliflozin 2.5 mg

Stage 1 + 2 + 3        
5 75 M 156.7 57.5 23.4169 47.8 1.03 Empagliflozin 10 mg
6 60 F 158.1 48.7 19.4834 49.1 2.05 Canagliflozin 100 mg
7 64 M 165.0 72.0 26.4463 61.8 3.28 Dapagliflozin 5 mg
8 44 F 160.5 122.0 47.3598 95.0 3.14 Luseogliflozin 2.5 mg

Table 1.  Patients' profile

Before
After P-value

1 M 2 M (One factor-ANOVA)
Systolic blood pressure mmHg 138 ± 10 137 ± 18 130 ± 10 0.3772
Estimated GFR mL/min/1.73 m2 39.5 ± 30.3 36.9 ± 27.7 37.5 ± 30.1 0.1812
Serum albumin g/dL 3.8 ± 0.5 3.8 ± 0.5 3.8 ± 0.5 0.9402
Serum urea nitrogen mg/dL 34.9 ± 29.0 37.0 ± 29.8 37.0 ± 32.9 0.5563
Serum uric acid mg/dL 6.7 ± 1.4 6.3 ± 2.0 6.9 ± 2.4 0.2113
Hemoglobin A1c % 6.7 ± 0.6 6.6 ± 0.6 6.6 ± 0.5 0.8676
Hemoglobin g/dL 12.4 ± 2.4 12.3 ± 2.9 12.4 ± 2.8 0.8825
UPCR g/gCre 4.25 ± 3.29 3.51 ± 3.38 2.31 ± 1.83 0.0150*

Table 2.   The change of parameters including urinary protein-creatinine ratio (UPCR) before and after SGLT2 inhibitor administration

*; P < 0.05.  
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