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Abstract

The American Diabetes Association (ADA) announced the Standard of Care (SoC)-2025 in January 2025. It
included useful information about the low-carbohydrate diet (LCD), chronic kidney disease (CKD), and Metformin.
Historically, the ADA has re-evaluated LCD in 2008, 2011, 2013, and 2019. Authors have developed LCD medically
and socially through the Japan LCD Promotion Association (JLCDPA). From the latest report of post hoc analysis,
Metformin may have a beneficial effect on CKD cases with an eGFR of less than 30 ml/min/1.73 m?. For diabetic
nephropathy (DN), impressive findings have been observed for major adverse cardiovascular events (MACE) and
major adverse kidney events (MAKE).

Keywords
Low-Carbohydrate Diet, Chronic Kidney Disease, Metformin, Diabetic Nephropathy, Major Adverse

Cardiovascular Events, Major Adverse Kidney Events

Abbreviations
ADA: American Diabetes Association; SoC: Standard of Care; LCD: Low-Carbohydrate Diet; CKD: Chronic Kidney

Disease; JLCDPA: Japan LCD Promotion Association; eGFR: Estimated Glomerular Filtration Rate; DN: Diabetic

Nephropathy; MACE: Major Adverse Cardiovascular Events; MAKE: Major Adverse Kidney Events

Commentary in light of adequate meal content and the first-line

The American Diabetes Association (ADA) has

announced the guideline of Standard of Care (SoC)-

agent, Metformin. In this article, some perspectives will
be described.

2025 in January 2025 [1]. It has been revised every year,

associated with novel information concerning diet
therapy, pharmacotherapy, and others. Furthermore,
recent topics include the controversies about chronic
kidney disease (CKD) and diabetic kidney disease (DKD)

Authors and collaborators have continued clinical
research and practice regarding the low-carbohydrate
diet (LCD) for a long time [2]. We have developed LCD

medically and socially through the activities of the Japan
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LCD Promotion Association (JLCDPA) [3]. In Japan,
three practical types of LCD have been described, which
are super-, standard-, and petite LCD, including
carbohydrate contents of 12%, 26%, and 40%,
respectively [4]. In the United States, historical changes
in the evaluation of LCD have been observed for two
decades. The ADA did not recommend LCD until 2007

in their guidelines.

In 2008, the "Statement on Dietary Therapy 2008"
stated that "low calorie (fat) diet or LCD is
recommended for diabetic patients wishing to lose
weight," recognizing the effectiveness of LCD for a one-
year period [5]. In 2011, the effectiveness of LCD was
approved for obese diabetic patients for a limited period
of two years [6]. In 2013, the "Statement on Dietary
Therapy 2013" approved LCD without any time limit or
restrictions [7]. In 2019, a consensus recommendation
stated that LCD is one of the most researched dietary
therapies [8]. The same consensus recommendation
has been continued from 2020 until now.

Regarding diabetic nephropathy (DN), the ADA has
shown gradual weaning off protein restriction rather
than salt restriction. During the previous period, when
LCD was not recommended, the ADA gradually came to
recommend LCD (or high-protein diets). Consequently,
in the "Statement on Dietary Therapy 2013," the ADA
accepted LCD without time limits or restrictions, which
remains the same situation until now. At this point, the
ADA announced with a rank A that “protein restriction

is not recommended for diabetic nephropathy.”

Recent topics of pharmacotherapy for diabetic
nephropathy will be described. Metformin has long
been the first-line treatment for T2D patients.
that

Metformin may have reno-protective efficacy and that

Currently, emerging evidence has shown
Metformin dose and treatment duration may be related
to renal outcomes for T2D. A total of 302 T2D cases with
an HbA1c of 7.7% were followed for an average of 11.4
years [9]. Metformin doses significantly impact the
eGFR, suggesting that dosage plays a certain role in

renal function.

The following comments are found in the ADA SoC-
2025 [10]. The FDA revised its guidance for the use of

Metformin in CKD in 2016 [11], recommending the use
of eGFR instead of serum creatinine to guide treatment
and expanding the pool of people with kidney disease
for whom Metformin treatment should be considered.
The revised FDA guidance states that 1) Metformin is
contraindicated in individuals with an eGFR <30
mL/min/1.73 m?, 2) eGFR should be monitored while
taking Metformin, 3) the benefits and risks of
continuing treatment should be reassessed when eGFR
falls to <45 mL/min/1.73 m? [12,13], 4) Metformin
should not be initiated for individuals with an eGFR <45
mL/min/1.73 m? and 5) Metformin should be
temporarily discontinued at the time of or before
iodinated contrast imaging procedures in individuals
with eGFR 30-60 mL/min/1.73 m2.

The discussion has continued regarding the reno-
protective efficacy of Metformin. The latest report
showed the clinical effect of Metformin for cases of DKD
with highly decreased renal function [14]. The protocol
included 316,693 T2D cases from seven hospitals as a
retrospective observational multi-center cohort study.
The analysis was conducted for 13,096 cases with
Metformin and 13,096 cases without Metformin. As a
result, the Metformin group showed better renal
outcomes, with a lower incidence of doubling time of
Cre (Hazard ratio 0.71), eGFR < 15 mL/min/1.73 m? (HR
0.61), and end-stage kidney disease (ESKD) (HR 0.55).
The analyzed subgroup showed consistent reno-
protective efficacy. Moreover, after adjusting for sex,
age, comorbidities, and medication, the Metformin
participants consistently showed slower decreasing

renal function in nearly all subgroups.

A recent retrospective multi-center study reported
outcomes from Metformin use [15]. A cohort formed the
Metformin group within run-in periods and with at
least one additional agent. Another cohort formed the
control group with oral hypoglycemic agents (OHAs)
other than Metformin or never received Metformin.
Regarding the cases without DN, the outcomes showed
some events of DN, major adverse cardiovascular events
(MACE), and major adverse kidney events (MAKE). By
1:1 propensity matching, two cohorts (Metformin vs.
control) were compared. The incidence rate ratios (IRR)
for DN, MACE, and MAKE were 1.06, 0.76, and 0.45,

respectively. Regarding three levels of renal function for
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CKD stages 3A, 3B, and 4, IRRs of (MACE vs. MAKE)
were 0.70 vs. 0.39 for CKD 3A, 0.83 vs. 0.44 for CKD
3B, and 0.71 vs. 0.45 for CKD 4. As mentioned above,
Metformin continuation for T2D cases across renal
functions can correlate consistently with decreased risk
of DN, MACE, and MAKE.

From the post hoc analysis, the CKD-FIX population
with T2D and stage 3 CKD was analyzed (n=97) [16].
CKD-FIX stands for the Controlled Trial of Slowing of
Kidney Disease Progression from the Inhibition of
Xanthine Oxidase. Among them, 51 took Metformin and
46 did not, forming two comparative groups. In
addition, a subpopulation (n=80) completed follow-up
for two years. The changes in eGFR for the two groups
were analyzed, and there was no significant difference
of 0.011 ml/min/1.73 m? per week. The results were as
follows. The Metformin group (n=51) showed eGFR
reduction for 18 (35%) as 30% and 7 (14%) as 40%,
respectively. The non-Metformin group (n=46) showed
eGFR reduction for 14 (30%) as 30% and 9 (20%) as
40%, respectively (Fig-1). The group differences were
not significant. Concerning serious adverse events or

hospitalizations, both groups showed similar results.
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Fig-1:

Mean eGFR (with SD) over time in participants included in
post hoc analysis, by metformin status. (modified from Stanley
etal.2024)

In summary, various recent topics for 2024-2025
have been introduced concerning LCD, CKD, DKD, and
Metformin, as well as the latest ADA SoC-2025
guidelines. Metformin has been the first-line agent for
T2D, and it has been re-evaluated for clinical efficacy for
DN with possible decreased eGFR.
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