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Letter to the Editor

An Influence of the Estimated Glomerular Filtration Rate on
Improvement in Metabolic Parameters by Sodium-Glucose
Cotransporter 2 Inhibitors

Hisayuki Katsuyama?, Hidekatsu Yanai® ®

To the Editor

We systematically reviewed the anti-atherosclerotic effects
beyond glucose lowering of sodium-glucose cotransporter 2
(SGLT2) inhibitors in patients with diabetes, and found that
SGLT-2 inhibitors are proved to be significantly associated
with weight loss and reduction of blood pressure, in addi-
tion to lowering plasma glucose, by a relatively large num-
ber of studies [1]. However, the studies investigating effects
of SGLT2 inhibitors on visceral fat, insulin sensitivity, serum
lipids, inflammation and adipocytokines were very limited
[1]. Recently, we reported the effects of SGLT2 inhibitors on
metabolic parameters in patients with type 2 diabetes [2]. Our
study demonstrated that SGLT2 inhibitors significantly re-
duced HbAlc and body weight and improved liver functions
[2]. SGLT?2 is expressed in the proximal tubule of kidney and
mediates reabsorption of approximately 90% of the filtered
glucose [3]. SGLT2 inhibitors block reabsorption of filtered
glucose by inhibiting SGLT2, and promote the renal excretion
of glucose [4]. Currently, several SGLT2 inhibitors with vari-
ous degrees of selectivity toward SGLT2 versus SGLT1 selec-
tivity are being tested in clinical trials [5]. I raised the issue of
a significance of SGLT1 inhibition by SGLT2 inhibitors as my
expert opinion [6]. Canagliflozin has a low potency to inhibit
SGLTI1 [7], which is highly distributed in intestine, and may
improve postprandial hyperglycemia due to blocking intesti-
nal absorption of glucose by inhibiting SGLT1. Tofogliflozin
was identified as a potent and highly selective SGLT2 inhibi-
tor [8]. I found a significant difference in hypoglycemic effect
between canagliflozin and tofogliflozin [6], and suggested that

SGLT2 have an influence on glucose control, and we should
elucidate whether such influence is different depending on the
patients or not. As the key to resolve these issues, a different
distribution between SGLT1 (intestine) and SGLT2 (kidney)
came to my mind. SGLT2 inhibitors with potency to inhibit
SGLT1 may be more effective to lower glucose as compared
with highly selective SGLT?2 inhibitors, in patients with renal
insufficiency.

To understand an influence of the estimated glomerular fil-
tration rate (¢éGFR) on improvement in metabolic parameters
by SGLT?2 inhibitors, we sub-analyzed our previous study [2].
We studied 48 patients with type 2 diabetes. Baseline char-
acteristics of subjects who had taken SGLT2 inhibitors and
SGLT2 inhibitors prescribed to subjects at baseline are shown
in Tables 1 and 2, respectively. The mean value of ¢eGFR in
subjects was 93.1 mL/min/1.73 m?. We divided patients into
the high eGFR group (mean + SD of eGFR, 117 + 36 mL/
min/1.73m?; n = 22) and the low eGFR group (72 + 14 mL/
min/1.73 m?; n = 26) by the mean value of eGFR. The changes
in HbAlc, body weight and alanine aminotransferase (ALT)
at 1, 2, 3 and 6 months after the start of SGLT2 inhibitors are
shown in Figure 1. HbAlc significantly decreased in the high
eGFR group as compared with the low eGFR group at 1, 2, 3
and 6 months after the SGLT?2 inhibitors started. The changes
in HbAlc at 2 months (r =-0.361, P = 0.059, by the Pearson’s

Table 1. Baseline Characteristics of Subjects Who Had Taken
SGLT2 Inhibitors (n = 48)

Baseline characteristics

.. Lo o Age (years 48 £11

a significance of SGLT1 inhibition and selectivity for SGLT2 ge (years)

are the issues that cannot be ignored. I also recommended that Sex (male/female) 16/32

we should study how SGLTI1 inhibition and selectivity for Body height (cm) 161 +8
Body weight (kg) 852+17.9
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Systolic blood pressure (mm Hg) 130+ 15
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Table 2. SGLT2 Inhibitors Prescribed to Subjects at Baseline
(n=48)

SGLT2 inhibitors

Dapagliflozin 5 mg 18 (38%)
Ipraglifiozin 25 mg 3 (6%)
Ipragliflozin 50 mg 9 (19%)
Tofogliflozin 20 mg 6 (13%)
Luseogliflozin 2.5 mg 10 (46%)
Canagliflozin 100 mg 1 (2%)
Empaglifiozin 10 mg 1 (2%)

correlation) and 3 months (r =-0.349, P = 0.063) after the start
of SGLT2 inhibitors tended to be negatively correlated with
the baseline eGFR value. There were no significant differences
in the changes in body weight between the high eGFR group
and the low eGFR group, and the changes in body weight were
not correlated with the baseline eGFR value at any points of
time. There were no significant differences in the changes in
ALT between the high eGFR group and the low eGFR group
at any points of time. However, the change in ALT at 2 months
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after the start of the SGLT?2 inhibitors tended to be negative-
ly correlated with the baseline eGFR value (r = -0.329, P =
0.066), and the changes in ALT at 3 months (r = -0.554, P =
0.001) and 6 months (r = -0.466, P = 0.025) were significantly
and negatively correlated with the baseline eGFR value.

The present study demonstrated that eGFR has an influence
on the improvement in HbAlc and liver function (ALT) by
SGLT?2 inhibitors. However, eGFR did not show an influence
on the change in body weight by SGLT2 inhibitors. Although
the underlying mechanism for such difference remains un-
known, our study may facilitate further studies to elucidate a
significance of SGLT1 inhibition by SGLT2 inhibitors.
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Figure 1. The changes in HbA1c (a), body weight (b) and ALT (c) at 1, 2, 3 and 6 months after the start of SGLT2 inhibitors in
the low eGFR group and the high eGFR group. *P < 0.05 and **P < 0.01 vs. the high eGFR group by the paired Student’s t-test,
respectively. ALT: alanine aminotransferase; eGFR: estimated glomerular filtration rate; SGLT2: sodium-glucose cotransporter 2.
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