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Abstract

The most important change introduced in the pharmacotherapy session for the 2021 Clinical Practice
Guidelines for Diabetes is the recommendation of two different strategies according to the patient’s
condition. One approach is to optimize the blood glucose levels, while the other approach is to reduce
adverse cardiovascular events or mortality, especially in patients with comorbidities (e.g., heart failure,
atherosclerotic cardiovascular disease, or chronic kidney disease). We suggest four algorithms that
take into account the patient’s condition (algorithms 1 to 4). The Korean Diabetes Association (KDA)
developed a web-based clinical decision support system, known as the KDA support system (KDASS),
which helps with the diagnosis of diabetes or gestational diabetes and whether to use glucose-lowering
agents according to the patients condition.
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Algorithm 1 | Initial therapy

p
Comprehensive lifestyle modification (including education and monitoring) }

\Q) Is severe hyperglycemia (A1C > 9%) accompanied by any Algorithm 3
symptoms of hyperglycemia (polydipsia, polyuria, weight loss, etc.)? Injectable therapy with insulin

Algorithm 4
Is there any comorbidities such as HF2, eASCVDP, or CKD<? . .
Comorbidities

Algorithm 2
(Current A1C) - (Target A1C) > 1.5% ? or A1C>7.5%? o
Combination therapy

Early combination therapy
Other (Algorithm 2)
j- - =

Is A1C achieved at target ? @

N

(o)

(o)

Maintain current therapy
Adjust or change medication(s) if there are hypoglycemia,
side effects, or contraindications.

Fig. 1. Treatment algorithm 1 (initial therapy) for patients with type 2 diabetes mellitus (T2DM). The algorithm strat-
ifies the strategy of glycemic control for T2DM based on initial glycosylated hemoglobin (A1C) levels and underlying
comorbidities. For newly diagnosed T2DM, begin with comprehensive lifestyle modification (LSM) at the time of di-
agnosis and monitor continuously. If the initial severe hyperglycemia (A1C level > 9.0%) is accompanied by symptoms
of hyperglycemia (polydipsia, polyuria, weight loss, etc.), insulin treatment should be prioritized (algorithm 3). If heart
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failure (HF), established atherosclerotic cardiovascular disease (eASCVD), or chronic kidney disease (CKD) are present,

follow algorithm 4. If glycemic target is not achieved within 3 months after LSM, then glucose-lowering agent should be
initiated promptly. If the current A1C is 1.5% higher than that of the target A1C or the current A1C level is > 7.5%, follow

algorithm 2 (combination therapy). If the A1C level is 7.5% or less, metformin monotherapy is recommended as a first-

line therapy. However, if there are contraindications or intolerable side effects related to metformin use, a different class

of medications can be considered. Instead of metformin monotherapy, early combination therapy could be considered to

reduce the risk of failure of glycemic control in some patients with newly diagnosed T2DM.
Adapted from the article of Hur et al. (Diabetes Metab J 2021;45:461-81) [1] in accordance with the Creative Commons

Attribution Non-Commercial (CC BY-NC 4.0) license.
eGFR, estimated glomerular filtration rate.

“Particularly HF with reduced ejection fraction (HFrEF, clinical diagnosis of HF and left ventricular ejection fraction <

40%). °A history of an acute coronary syndrome or myocardial infarction, stable or unstable angina, coronary heart dis-

ease with or without revascularization, other arterial revascularization, stroke, or peripheral artery disease assumed to be

atherosclerotic in origin. ‘°eGFR < 60 mL/min/1.73 m® or urine albumin creatinine ratio > 30 mg/g.

Steh(et, DPP-4 [dipeptidyl peptidase]2AIA|2}F GLP-1
[glucagon-like peptide-1]4&A 284 += B8] Y=
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Algorithm 2 | Combination therapy

[ Comprehensive lifestyle modification (including education and monitoring) }

Q. ) Issevere hyperglycemia (A1C>9%) accompanied by Algorithm 3
any symptoms of hyperglycemia
(polydipsia, polyuria, weight loss, etc.)?

Q. Is there any comorbidities such as HF?,
eASCVDP, or CKD<?

Injectable therapy with insulin

N
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@> Is A1C achieved at target? ]

Maintain current therapy Up-titration of existing medication, combination therapy
Adjust or change medication(s) if there are using drugs with different mechanisms of action (two or more),
hypoglycemia, side effects, or contraindications. or injection therapy (Algorithm 3)

Fig. 2. Treatment algorithm 2 (combination therapy) for patients with type 2 diabetes mellitus (T2DM). If the current gly-
cosylated hemoglobin (A1C) is 1.5% higher than that of the target A1C or the current A1C level is > 7.5%, combination
therapy is recommended. If the target A1C level has not been achieved, the up-titration of existing medication, combi-
nation therapy using medications with different mechanisms of action, or use of injectable medication should actively be

considered as soon as possible. When choosing glucose-lowering agents, consider glucose-lowering efficacy, hypoglyce-
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mia risk or weight change, side effects, treatment acceptability, age, personal value of life, and cost. The characteristics of

glucose-lowering agents are expressed as a bar scale. Each color shows glycemic efficacy (green), hypoglycemia risk (red),

and body weight change (yellow).

Adapted from the article of Hur et al. (Diabetes Metab J 2021;45:461-81) [1] in accordance with the Creative Commons

Attribution Non-Commercial (CC BY-NC 4.0) license.

HE heart failure; eASCVD, established atherosclerotic cardiovascular disease; CKD, chronic kidney disease; eGFR, esti-

mated glomerular filtration rate; DPP-4i, dipeptidyl peptidase-4 inhibitor; TZD, thiazolidinedione; SU, sulfonylurea; GLP-

1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter 2 inhibitor; a-GI, alpha-glucosi-

dase inhibitor.

“Particularly HF with reduced ejection fraction (HFrEFE clinical diagnosis of HF and left ventricular ejection fraction <

40%). "History of acute coronary syndrome or myocardial infarction, stable or unstable angina, coronary heart disease

with or without revascularization, other arterial revascularization, stroke, or peripheral artery disease assumed to be ath-

erosclerotic in origin. eGFR < 60 mL/min/1.73 m’ or urine albumin creatinine ratio > 30 mg/g. ‘Glinide can be used as

a dual therapy with metformin, TZD, a-GI, or insulin. Glinide can be used as a triple therapy with metformin and a-GI,

metformin and TZD, or metformin and insulin.
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Algorithm 3 | Injectable therapy

[ Comprehensive lifestyle modification (including education and monitoring) ]

N

Basal insulin Premixed insulin

=+ OAD(s)

+ OAD(s) + OAD(s)

@) Is A1C above target? )

GLP-1RA Premixed
Basal-plus . .
insulin

+ basal insulin

=+ OAD(s) =+ OAD(s) =+ OAD(s)

Basal-bolus
=+ Other(s)

Fig. 3. Treatment algorithm 3 (injectable therapy) for patients with type 2 diabetes mellitus (T2DM). If the glycosylated
hemoglobin (A1C) level is > 9.0% and symptomatic hyperglycemia or metabolic decompensation is present, insulin thera-
py can be initiated with or without oral anti-diabetic drug (OAD) in patients with T2DM. Injectable therapy (glucagon-like
peptide-1 receptor agonist [GLP-1RA] or insulin) is recommended when potent glucose-lowering eflicacy is required.
The addition of GLP-1RA, basal insulin, or premixed insulin is recommended equally. If A1C target is not achieved with
GLP-1RA or basal insulin-based therapy, free or fixed-ratio combination therapy of GLP-1RA and basal insulin could be
considered. Intensification of insulin therapy with premixed insulin twice daily, basal-plus, or basal-bolus is also recom-
mended to enhance blood glucose control.

Adapted from the article of Hur et al. (Diabetes Metab ] 2021;45:461-81) [1] in accordance with the Creative Commons
Attribution Non-Commercial (CC BY-NC 4.0) license.
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Algorithm 4 | Comorbidities

[ Comprehensive lifestyle modification (including education and monitoring) J

N N

Heart failure?

Q' (Current A1C)-(Target A1C) > 1.5%?

orA1C>7.5%?

SGLT2id

Atherosclerotic cardiovascular
diseaseb

Chronic kidney diseasec

Q' (Current A1C)-(Target A1C) > 1.5%?
orAl1C>7.5%?

Q

SGLT2i¢ SGLT2i¢ + Met

Q' (Current A1C)-(Target A1C) > 1.5%?

orA1C>7.5%?

Met

SGLT2id + Met SGLT2i® + Met

SGLT2id + Met SGLT2id + Other GLP-1RAf + Met SGLT2i¢ + Met GLP-1RAf + Met

Met + Other
g
L (TZD: contraindication) TZD®+ Met Met Met + Other
Other Others
L(TZD: contraindication)J L(TZD: contraindication)J Met + Other L Other J L Others J

Others

@) Is A1C achieved at target? j

Maintain current therapy Choose medications with proven benefits of CV or kidney
Adjust or change medication(s) if there are hypoglycemia, or add on medication with different mechanisms of
side effects, or contraindications. action without contraindication

Fig. 4. Treatment algorithm 4 (comorbidities) for patients with type 2 diabetes mellitus who have heart failure (HF), es-
tablished atherosclerotic cardiovascular disease (eASCVD), or chronic kidney disease (CKD). If patients have underlying
above comorbidities, glucose-lowering agents, including sodium-glucose cotransporter 2 (SGLT2) inhibitor or gluca-
gon-like peptide-1 receptor agonist (GLP1-RA), are the preferred choice. For patients with HE glucose-lowering agents,
including SGLT?2 inhibitors with proven cardiovascular (CV) benefits, should be prioritized. Regimens that include
SGLT?2 inhibitors or GLP-1RAs with proven CV benefits should be prioritized for combination therapy in patients with
eASCVD. For patients with albuminuria or reduced estimated glomerular filtration rate (eGFR), glucose-lowering agents,
including SGLT?2 inhibitors with proven renal and CV benefits, should be prioritized.

Adapted from the article of Hur et al. (Diabetes Metab J 2021;45:461-81) [1] in accordance with the Creative Commons
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AIC, glycosylated hemoglobin; Met, metformin; TZD, thiazolidinedione.

“Particularly HF with reduced ejection fraction (HFrEF, clinical diagnosis of HF and left ventricular ejection fraction <
40%). "History of acute coronary syndrome or myocardial infarction, stable or unstable angina, coronary heart disease
with or without revascularization, other arterial revascularization, stroke, or peripheral artery disease assumed to be ath-
erosclerotic in origin. @GFR < 60 mL/min/1.73 m” or urine albumin creatinine ratio > 30 mg/g. “Dapagliflozin, empagli-

flozin, ertugliflozin. ‘Dapagliflozin, empagliflozin. ‘Dulaglutide, liraglutide, semaglutide. #Pioglitazone.

of glucose-lowering drugs for type 2 diabetes: a system- 2021;22:259-67.

atic review and network meta-analysis. Ann Intern Med 6. Kim NH. 2021 Korean Diabetes Association clinical

2020;173:278-86. practice guidelines for diabetes: diabetic kidney disease. J
S. Moon MK. 2021 clinical practice guidelines for diabetes: Korean Diabetes 2021;22:268-73.

management of cardiovascular risk. ] Korean Diabetes
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