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Diagnosis of diabetes

Table 2.2—Criteria for the diagnosis of diabetes

FPG =126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intake for at least 8 h.*
OR

2-h PG =200 mg/dL (11.1 mmol/L) during OGTT. The test should be performed as described
by the WHO, using a glucose load containing the equivalent of 75 g anhydrous glucose
dissolved in water.*

OR

A1C =6.5% (48 mmol/mol). The test should be performed in a laboratory using a method that
is NGSP certified and standardized to the DCCT assay.*

OR

In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma
glucose =200 mg/dL (11.1 mmol/L).

DCCT, Diabetes Control and Complications Trial; FPG, fasting plasma glucose; OGTT, oral glucose
tolerance test; WHO, World Health Organization; 2-h PG, 2-h plasma glucose. *In the absence of
unequivocal hyperglycemia, diagnosis requires two abnormal test results from the same sample or
in two separate test samples.
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Correlation Between SMBG and AIC

Table 6.1—Estimated average glucose (eAQG)

AlC (%) mg/dL* mmol/L

5 97 (76-120) 5.4 (4.2-6.7)
6 126 (100-152) 7.0 (5.5-8.5)
7 154 (123-185) 8.6 (6.8-10.3)
8 183 (147-217) 10.2 (8.1-12.1)
9 212 (170-249) 11.8 (9.4-13.9)
10 240 (193-282) 13.4 (10.7-15.7)
11 269 (217-314) 14.9 (12.0-17.5)
12 298 (240-347) 16.5 (13.3-19.3)

Data in parentheses are 95% Cl. A calculator for converting A1C results into eAG, in either mg/dL or
mmol/L, is available at professional.diabetes.org/eAG. *These estimates are based on ADAG data
of ~2,700 glucose measurements over 3 months per A1C measurementin 507 adults with type 1,
type 2, or no diabetes. The correlation between A1C and average glucose was 0.92 (6,7). Adapted from
Nathan et al. (6).

N
ey

AlC : indirect measure of average glycemia

Conditions that affect RBC turnover (hemolytic and other anemias, G-6-
PD deficiency, recent blood transfusion, use of drugs that stimulate
erythropoesis, ESRD and pregnancy) may result in discrepancies
between the AlIC result and the patient’s true mean glycemia

Perform the AIC test at least two times a year in patients who are
meeting treatment goals (and who have stable glycemic control)

Perform the AIC test quarterly in patients whose therapy has changed or
who are not meeting glycemic goals.
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Glycemic Goals (2020 ADA)

Non-pregnant adult 7]

Table 6.3—Summary of glycemic recommendations for many nonpregnant adults

with diabetes

A1C <7.0% (53 mmol/mol)*
Preprandial capillary plasma glucose 80-130 mg/dL* (4.4-7.2 mmol/L)
Peak postprandial capillary plasma glucose ™t <180 mg/dL* (10.0 mmol/L)

*More or less stringent glycemic goals may be appropriate for individual patients. Goals should be
individualized based on duration of diabetes, age/life expectancy, comorbid conditions, known
CVD oradvanced microvascular complications, hypoglycemia unawareness, and individual patient
considerations. TPostprandial glucose may be targeted if A1C goals are not met despite reaching
preprandial glucose goals. Postprandial glucose measurements should be made 1-2 h after the

beginning of the meal, generally peak levels in patients with diabetes.
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Approach to Individualization of Glycemic Targets

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular

complications

Patient preference

Resources and support
system

More stringent &= |A1C 7%

Less stringent

low high

a|qeyipow Jou Ajlens

newly diagnosed

long-standing

short

few / mild severe

\

absent few / mild severe

\

highly motivated, excellent
self-care capabilities

preference for less
burdensome therapy

\

readily available

limited

a|qelipow Ajjeljueiod

Deintensification (or simplification) of complex regimens

Table 12.1—Framework for considering treatment goals for glycemia, blood pressure, and dyslipidemia in older adults with

diabetes

Patient Fasting or

characteristics/ Reasonable preprandial Blood

health status Rationale AlC goalt glucose Bedtime glucose pressure Lipids

Healthy (few Longer remaining life | <7.5% 90-130 mg/dL 90-150 mg/dL  <140/90 mmHg Statin unless
coexisting chronic expectancy (58 mmol/mol) (5.0-7.2 mmol/L) (5.0-83 contraindicated
illnesses, intact mmol/L) or not tolerated

cognitive and
functional status)

Complex/ Intermediate <8.0% 90-150 mg/dL 100-180 mg/dL  <140/90 mmHg Statin unless
intermediate remaining life (64 mmol/mol) (5.0-8.3 mmol/L) (5.6-10.0 contraindicated
(multiple expectancy, high mmol/L) or not tolerated

coexisting chronic

treatment burden,

illnesses* or 2+
instrumental ADL
impairments or
mild-to-moderate
cognitive
impairment)

Very complex/poor
health (LTC or end-

hypoglycemia
vulnerability,
fall risk

Limited remaining life
expectancy makes
benefit uncertain

<8.5%t
(69 mmol/mol)

100-180 mg/dL
(5.6-10.0

110-200 mg/dL < 150/90 mmHg Consider
(6.1-11.1 likelihood of

stage chronic
ilinesses** or
moderate-to-
severe cognitive
impairment or 2+
ADL dependencies)

mmol/L) benefit with
statin
(secondary
prevention
more so than
primary)

mmol/L)

Patients at end of life Avoid hypoglycemia
and symptomatic
hyperglycemia
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Pharmacologic therapy for type 2 DM
: Recommendations (2020 ADA)

Metformin : preferred initial pharmacologic agent for the
treatment of type 2 DM

Metformin ¥ FoF A|2H1H tolerated, contraindicationoty® A& £ &
A3y, metformin® F713t0] g %A T2 A& F71 /b5

Early combination therapy : 9% 39X treatment failureAd2 43}
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%7] insulin®9 : ongoing catabolism(wt loss), Y89 34 9
A1C>10% or 89>300

Patient-centered approach : CV comorbidities, hypoglycemia risk,
impact on wt, cost, side effect, pt preferencex#s}to] oz A=A

Atherosclerotic CV ds or indicators of high risk, established
kidney ds, or HF¥+ type 2 DM3A9IA SGLT2 inhibitor or GLP-1RA
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2020 ADA standards of Medical Care
Glucose-lowering medications in type 2 DM

FIRST-LINE therapy: metformin and comprehensive lifestyle
If HbAlc above target proceed as below

ESTABLISHED ASCVD or CKD

WITHOUT ESTABLISHED ASCVD or CKD
PREDOMINATES PREDOMINATES

HYPOGLYCEMIA Weight
PREFERABLY

or
GLP-1 SGLT2i
SGLT2i GLP-1 GLP-1
RA . . .
. . 77777777777777 DPP4i RA SGLT2i TZD RA SGLT2i
HbAlc > target
HbAlc > target HbAlc >t t
HbA1c > target Lf:4 HbA1lc > target C > targe

Add other drugs 1
Add other drugs Add other drugs

SsuU TZD

Add other drugs Add other drugs
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2019 KDA guideline
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plow  Intermediate - High
rease*) for Increase’

Efflcacy |
CV Benefit. I I —
Hypoglycemia Risk [N NI

Body Weight*

2020 ADA standards of Medical Care
Intensifying to injectable therapies

Consider initial injectable combination
if HbAlc > 10% and/or >2% above target

Use medications

Y
HbA1c > target despite . {
dual/triple therapy Consider initial . Already on GLP-1 R{\ :
as first if: i GLP-1 RA not appropriate |

: ——— - HbAlc>11%

r=—= °* IfTIDMispossible =========
i

HbA1lc > target :
\ 4

[ Add basal Insulin ]

2

HbA1c > target

[ Add prandial insulin ]
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Newly
Diagnosed

Diabetes

Symptoms + HbAlc>9.0%

Basal Insulin
+/- OHAs

l

Intensification
Add Prandial Insulin

Switch to
Premixed Insulin

2019 KDA guideline

Oral Hypoglycemic

Agent Failure

l

GLP-1 RA Basal Insulin 5 1
+/- OHA +/- OHA Premlx)ﬁcrixlznsulm

+/- OHA

Prandial

Insulin
x1 or x2

Premixed Insulin
X2 or x3
+/- OHA

If HbAlc target is not achieved, consider other regimen at any step.
HbAlc, hemoglobin Alc; GLP-1 RA, glucagon-like peptide 1 receptor agonist;

OHA, oral hypoglycemic agent.
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GLP-1 RA Insulin Mean difference
Study Total Mean SD Total Mean SD mMD 95%-C1
Exenatide 1 ss Glargine
Bunck 2009~ 36 -0.77 0.89 33 -0.77 0.97 0.00 [-0.44; 0.44)
- Davies 2009* 98 -1.25 0.89 102 -1.26 0.91 —— 0.01 [-0.24: 0.26]
o Heine 2005* 275 -1.11 089 260 -1.11 0.97 —— 0.00 [-0.16: 0.16]
Gurkan 2014* 17 -122 089 17 -1.43 097 0.21 [-0.42; 0.84]
o Bamett 2007+ 68 -1.41 0.89 70 -1.42 0.97 ——
Insulin : HbAlc -+ | y i T o once-weekly
xenatide 3 rsus Glar .
Diamant 2010 228 -1.50 0.75 220 -1.30 0.89 — -0.20 [-0.35;-0.05] Once-daily or
Inagaki 2012** 215 -1.11 0.88 212 -0.68 0.87 _ -0.43 [-0.60: -0.26] 5 R
F 1 effect m 14 §32 - Tw1ce—da11y
Davies 2013* 111 -1.30 0.84 105 -0.88 0.82 -0.42 [-0.64;-0.20]
Fixed effect mod 111 105 o 0.42 [-0.64: -0.2¢
D'Alessio 2015 470 -1.79 1.08 474 -1.94 1.09 —— 0.15 [0.01: 0.29)
Russell-Jones 2009 230 -1.33 1.36 232 -1.09 1.37 ) =0 =049 00
Fixed effect mod 70 70 = [ 0.06_1-0.06: 0.181]
Liragiutide 1.8mg versus Deglu
Gough 2014 414 -1.30 1.10 413 -1.40 1.00 — 0.10 [-0.04; 0.24)
Fixed efr t mod: 414 41 e 0.10 [-0.04
Weissman 2014 496 -0.73 0.87 239 -0.88 0.85 —— 0.15 [0.02; 0.28)
F ed effectr jel 19€ 23¢€ e 0.15 [0.02
Giorgino 2015 272 -0.87 0.67 262 -0.63 0.97 — -0.10]
Araki 2015 181 -1.44 0.67 180 -0.90 0.67 . 40!
Fixed effect mod s 447 -
Jutaglutide 1.2 re Glargine
Giorgino 2015 273 -1.21 0.67 262 -0.63 097 —f— -0.58 [-0.72;-0.44]
xed effect mod 27 262 4= 0.58 [ 2; 0.44
Rosenstock2016 233 -0.90 0.05 466 -1.30 0.04 ; 0.40 [0.39; 0.41)
Fixed effect model 2 166 L] 4C C ).41)
T
0.5 05
—F -
: . Favors GLP-TIA  Favors basal insulin
Singh S, et al. Diabetes Obes Metab. 2017;19:228-238
HDbA1C (%) change from baseline
B GLP-1 RA Insulin Mean difference
Study Total Mean SD Total Mean SD Mo 95%-C1
Gl p-l RA vs Bunck 2009° 85 320 33 093 333 e - -2.24)
L] Davies 2009* 100 -2.73 3.10 104 298 3.16 |—
Heine 2005* 282 -230 320 267 180 333 .
° Gurkan 2014* 17 -555 320 17 -085 333 |———
L4 Barnett 2007* 68 -200 3.30 70 1.00 3.35 —_— :-1.89]
nsulin : S :
Exenatide 2mg yrgir
Diamant 2010~ 233 -260 3.05 223 1.40 2.99 —-— -4.00 [-4.55;-3.45]
Inagaki 2012* 215 -1.67 249 212 0.34 2.48 —-— -2.01 [-2.48.-1.54]
ixed eff node 44 a3s < P 2.49)
Davies 2013~ 111 -2.70 3.76 105 0.80 3.66 — -3.50 [-4.49;-251)
xed effect mode 111 105 — s 49; -2.51)
Liragiutid 1.8 u slargin
D'Alessio 2015 470 -3.00 360 474 200 400 | — -5.00 [-5.49;-4.51)
Russell-Jones 2009 230 -1.80 500 232 160 503 —_ -3.40 [-4.31;-2.49]
1% 1 effect mode 7C 7 O€ < .65 . 4.22)
o lmaistes - .
Liragiutid 1.8mg u gludec
Gough 2014 414 -300 250 413 1.60 400 —-— -4.60 [-5.11:-4.09]
Fixed t mode 314 41 < Y 5.11: -4.09]
Albiglutide ) versus Glargis
Weissman 2014 496 -0.49 490 239 1.13 3.94 — -1.62 [-2.28;-0.96])
xed effect mode 49€ > < 1.6 2.28; -0.96]
Dutaglutide 0.7 ;
Giorgino 2015 1.22 333 —- -2.57 [-3.06: -2.08]
Araki 2015 094 228 — -1.42 {-1.89.-0.95]
Fixed effect mode! < 1.9 2; -1.64)
yulagiutide 1.5mg ver
Giorgino 2015 273 -1.70 229 262 122 3.33 - -2.92 [-3.41;-2.43]
Fixed effect mode 27 E < 41 23]
Lixisenatide versus Glargine
Rosenstock 2016 233 -2.30 0.30 466 1.10 0.20 -3.40 :-3.36)
Fixed effect mode 23 46¢ ‘ 4 1
T T 1
6 4 2 0 2 4 6
-——>
i 5 Favors GLP-1 RA  Favors basal insulin
Singh S, et al. Diabetes Obes Metab. 2017;19:228-238 ant (k) ot 2
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A GLP-1RA Insuli Odds Ratio
Study Events Total Events Tota| OR 95%-Cl
- 1atide 10ug versus
Dawes 2009 37 118 42 114 — 0.80 [0.47;1.38]
effect model 118 116 e = 0.80 [0.47; 1.38]
p N s Bla Tor & i
RAvs.Insulin: ...
Diamant 2010** 19 233 58 223 —— 0.25 [0.14;0.44]
° Inagakl2012" 21 215 44 212 S a1 102
hypo-glycemia o S
sus
6 109 ey —— 0.78 [0.23;263]
105 e — 0.78 [0.23; 2.63]
iraglutide 1.8mg versus Glargine
DAleSS|02015 85 481 219 484 - 0.26 [0.19;0.35]
Ru ones 2009 63 230 67 233 g 0 =139
¢ 711 716 < 51]
aglutide 1.8mg versus Deglude
Gough 2014 28 412 159 4194 012 [0.08; 013]
ixed effect model 412 A1) == )12 [0.0¢
us Glargine
181 86 18( —= 0.38 [0.25; 0.60]
181 18( - 0.38 [0.25; 0.60]
233 110 467 —=— 0.22 [0 13 039]
233 467 g 0.22 [0.13;0
0.1 05 1 2 10
— =

Singh S, et al. Diabetes Obes Metab. 2017;19:228-238

Favors GLP-1RA  Favors basal insulin

GLP-| RA vs. Basal Insulin

GLP-1 RA Insulin

Efficacy High Highest
Risk of hypoglycemia No Yes
Weight change Loss Gain
CV effects Benefit or neutral Neutral
Dosage Fixed Unlimited
Titration Simple Complicated
. Gl side effect * Hypoglycemia
Disadvantages >lae efrects * Weight gain

* Injection site reaction

* Injection site reaction

- 199 -




M2% Gl YR C1gY Mg

« GLP-1 +8Al &34

M2% Gl YR C1gY Mg

. FOiF 23 ojEg

. FARRE

. HRso] U A%z

- 200 -



M Y. S0l HIRa|, FAMI(EE,GLP-1)

M2Y e PROIM QY MY

<E®>
- Yad - £2Y(RD FF(NPH)
. A& §A)

£% (novoRapid, Humalog)
A1&4% (Levemir Lantus, Tougeo)

d FEY, o3 30%/70%)

M2 G BNMAIM AL MY

<-8H9 o >
« Hbalc 8%
0% 0.2 ~ 0.3 U/ kg
o|3} 0.1 ~ 0.2 U/ kg & A%
- 299 22 10~20% # 3%, 2-3 € 714

. NF 9590 Fo| T3

- 201 -




ot
ae.

Insulin FAHA| £ & U3
X124 We5FoloE HbAICZt 7% ©°]3Q 3¢

) .

B2HI3A (2018.1.01 NF)
BEYHFA (2018.1.01 1F)

7t. 271 HbAICZI 9% 9]
Insulin

o

o
X

P

o

- 202 -

=l
) = 3

3 A=A 24 2ol AFRA = A9 2ol
oty

=

) .

50| N
Y. Ertugliflozin, lpragliflozin2 Insulin FAIAI} ¥4 A 9F

3] opu.

7}. Insulin¥}




2], FA|(2l&3,GLP-1)

HHHIZO (2018.11.01 NE)

GLP-1 £8A &sA
1) 33Ae e 2%
Metformin+SulfonylureaZ] 24 #450|2 383

7t ol :
UYZIS ¢ 5 Ok WA 3

1) AAFAI$(BMI: Body mass index) >25kg/ =
(2) Insulin ¥ o $ g+ A
2 AR

Y. 5oy
Metformin +Sulfonylurea+GLP-1 RA)Z

o2 WAY YA o]FojW He
o o]A

(Metformin+GLP-1 RA)ES 297}

T = metformin

AHAO
T

l:g-

58) Fo°IA HbAIC7t 7% °1’8<
H
H

7|4 insulin + GLP-1 RA X (+metformin) < 9%

=
n
2

- 203 -



2| SHtEE]

2020 CHS

o FALHS WA AGAES Y.

(]
Hlo

WAl 9&% NEE 534 Yojo} Gk,

=
T

- 204 -



