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Trends in Hyperglycemic Crisis Hospitalizations and in- and out-of-Hospital Mortality in the
Last Decade Based on Korean National Health Insurance Claims Data

Iable 1. Hyperglycemic Crisis Hospitalizations and Fatalities in Korea 2004 to 2013

2004 1,503,689 2,674 (0.178) 178 1,179 0.7841

18,28 7|Et S S

ER SEAQ| T/

E1XOX(DM with coma) or E1X1X(DM with acidosis)= &2
Bt Xt2 ZAF

T
IR

Values are expressed as number (%)

P for trend <0.01;"P for trend <0.0001

Tible 2, Hy jon and Fatality Rates Overall and According to Sex, Age, and Diahetes Subtype in Kores,

You JH, et al. Endocrinol Metab 2019;34:275-281
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1 S, (%) 184(3.8) 29(0.4)
Y i’ B (%) 4439(91.7) 2399(35.6)
DKA TIEHE, H(%) 13(0.3) 3(0.04)
HHS kbt i Ao

DM r

DM

DM neuropathy, (%) 460(9.5) 68(1.0)
DM with other Cx. , B(%) 604(12.5) 27(0.4)
CVD stroke/cerebral infarction 245(5.0) 3462(51.3)
CAD/Acute MI/Old MI, B(%) 163(3.3) 774(11.5)
PAD, B(%) 11(0.2) 171(2.5)
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I Type 1 destruction, a3
A, Immune mediated
8. Idiopathic
11, Type 2 diabetes (i ge from pr i resi ith relaiy
i P insulin resistance)
1l Other specific types
el
(Chromosome 12, HNF-1a)
MuDv 1 (Chromosome 20, HNF-4a)
MobY 2 (Chromesome 7, lucokiase)
(e:g, MODY 4: Ci 1
MODY 6: Chromosome 2, Ntule 'MODY 7: Chromosome. s cavbﬁM ester lipase)

Permanent neonatal diabetes (most commonly KCNJ11 gene encoding Kir6.2.
subunit of B-cell Kurp channel)
Mitochondrial DNA

Genetic defects in insulin action
1. Type Ainsulin resistance

2. Leprecher=

3. Rabsont

s o  Table 1—Etiologic classification of diabetes mellitus
7 i?:::;jf I. Type 1 diabetes (B-cell destruction, usually leading to absolute insulin deficiency)

ot
H
oft
I
gl
fu

2

& opictt A. Immune mediated
7 Gners” B. Idiopathic
"% Il Type 2 diabetes (may range from predominantly insulin resistance with relative
3 E;Y:i insulin deficiency to a predominantly secretory defect with insulin resistance)
Zg E‘.i{t“ Ill. Other spec1f1c types
el

IV. Gestational dlabetes melhtus

. Thyrel hormore
6. Dia

7. BAdrenevg\(agcms\s
& Thiazides

s. Dilantin

10. y-interferon

11. Others

Infections

1. Congenital rubella

3. Others
Uncommon forms of immune-mediated diabetes

1. Stiff-man syndrome.

2. Aati-insulin receptor antibodies

3. Others

H. Other genetic syndromes sometimes associated with diabetes
Down syndrome

Kiinefelter syndrome.

Turner syndrome

Wolfram syndrome.

Friedreich ataxia

Huntington chorea

Laurence-Moon-Bied! syndrome

sl dystrophy.

o

I Prader i syncrome

11. Other
V. Gestational dabetes melts

Such use of insulin does not, of itself, classify the patient
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Table 1—Etiologic classification of diabetes mellitus

. Type 1 diabetes (B-cell destruction, usually leading to absolute insulin deficiency)
A. Immune mediated
B. Idiopathic

Il. Type 2 diabetes (may range from predominantly insulin resistance with relative
insulin deficiency to a predominantly secretory defect with insulin resistance)

[Il. Other specific types

IV. Gestational diabetes mellitus

Table 1—Etiologic classification of diabetes mellitus

. Type 1 diabetes (B-cell destruction, usually leading to absolute insulin deficiency)
A. Immune mediated
B. Idiopathic

Il. Type 2 diabetes (may range from predominantly insulin resistance with relative
insulin deficiency to a predominantly secretory defect with insulin resistance)

[Il. Other specific types

IV. Gestational diabetes mellitus
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Complication stage
(285 87I)

Types of diabetes
(e 7Y

Metabolic grade
(CHAF S2)

. How are other diseases classified?
| Malignancy (85 ¥2| 87|, o4 K)

Stage, Differentiation, & Grade

These are easily confused, but are actually very different metrics
that say very different things about a tumor

Tumor size Lymph Node Status Metastasis
St - . T-1:0.2 centimeters N-0: Surgeon can't feel M-0: Tested nodes are
age | Tells how far cancer has travelled from the site of the original tumor s e
T:2:2:5 centimeters
N-1: Surgeon can feel M-1: Tested nodes show
o © o ©o T-3:55 centimeters swollen nodes cancer cells or
® L ) °Q ® micrometastasis
o ) ° €] ° T4 Tumor has broken N-2: Nodes feel swollen
® %) @ through skin or and lumpy
hed to chest
Stagel Stage 2 Stage 3 Stage 4 Sste
Tumor is small Tumor is large T to T wall N-3: Swullen"no:zs located
andhasntspread  buthasn'tspread  neighboring lymphnodes toother organs P

High grade DCIS
7

Tells how abnormal the tumor cells look when compared

Differentiation | o' Clinding healthy cells

e _ e Well-differentiated e _ e Poorly-differentiated
Y Cancer Cell: Y Cancer Celt
. has a shape and structure " hasacompletely
that resembles nearby different shape and

healthy cells structure

Grade | Tells how quickly the tumor cells are dividing 9 I 0 l 0 I

O 2s
Y @ Ductal epithelial cel .
@ .
® . & Fibroblast -
Low-grade High-grade © cos+

Tumor Tumor =
® Teg
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pathways Ingrdual

Clustering/ Applications
classification
Clinic

Prediction of complications

Choice of treatment

Research
:i;iliMGI’ADA Genetics
HOMA’Z—B ' OO o Mechanisms
HOMA2-IR Clinical trials

SAID, severe autoimmune diabetes; SIDD, severe insulin-deficient diabetes;
SIRD, severe insulin-resistant diabetes; MOD, mild obesity-related diabetes;
MARD, mild age-related diabetes.

Low mps High
Type 2 diabetes risk Diabetes. 2020 Oct;69(10):2086-2093. doi: 10.2337/dbi20-0001.
J Endocrinol . 2021 Dec 20;252(3):R59-R70. doi: 10.1530/JOE-20-0596.

SENAE] 7o Y 82| CHAL S

il
-0

Beta-cell-centric construct/egregious eleven — guide for patient-centric therapy

Targeted therapies address individual mediating pathways of hyperglycemia, CV benefits and weight reduction
S-PCOI'Oﬂi_b:’mE 1. Pancreatic B-cells @ 7. Brain
re/probiotics X
inhil i GLP-1RAt*
DPP-4 inhibit
e insulin | e s
. . Metformin * S — Appetite Suppressants
Inflammation/ DPP-4 inhibitors
E==—— |immune regulation 9. Immune e ~ 11
dysregulation/ N
inflammation L [

| ......... =
DPP-4 inhibitors Insulin resistance
p-Cell G 2.}Incretin 3. a-cell defect o
- Anti-inflammatories . Liver
Secretion/mass limmune modulators Gl | @ i
Final common GLP-1RAs 1 * 1Glucagon TZDs *
denominator IAmylin DPP-4 inhibitors GLP-1RAT*
l DPP-4 inhibitors

small intestine Hyperglycemia Metiormin
| Y

GLP-1RAs T+ | 4. Adipose *

|

|

|

P | 5. Muscle I

pramlintide

10. Stomach/ l \ W T20s* |
|

|

|

Pramlintide l T | gl
At 11. Kidney 0 ! Metformin * °
SGLT2 inhibitors +* e —

Schwartz SS, et al. Trends Endocrinol Metab. 2017;28:645-655. SchwartZ SS, et al. Diabetes Care. 2016;39:179-186.
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Insulin deficiency

Insulin resistance

Composite of glycemic control and variability

@ Metabolic Grading

* Relies on..

* non-fasting C-peptide levels
- HOMA2-B

*+ HOMA2-IR

« daily insulin requirements

* HbA1c

* CV from CGM

< the presence of impaired
awareness of hypoglycemia

| ez oo

55 (

P

Insulin deficiency

Insulin resistance

ANH D AL

EEEL

1 HHO| = HbA1c, CV(BE - A=), MEY

Definition of Severe Diabetes
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ASCVD

©)

ASCVD

(8)

ASCVD

(A)

CKD

HF

CKD

HF

CKD

HF

Neuropathy

Retinopathy

Neuropathy

Retinopathy

Neuropathy

Retinopathy

Rl

IF

<o

&; neuropathy, 4% Z; retinopathy, &2 &EZ; H

ASCVD,
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@ Classification of Heart Failure

P

Inability of the heart to pump out blood to meet the

rt failure with reduced

physiological demands of the body ejection fraction

Heart failure } c tion

l

Low cardiac output heart failure
Cardiac output is low and fails to increase

normally with exertion

[

increased needs

i

1

Right-sided heart failure
Oedema, ascites, hepatomegaly,
nauses, anorexia

Dyspnoea, poor exercise tolerance, orthopnoea, PND,

.

Left-sided heart failure

wheeze, nocturnal cough (+/- pink frothy sputum)

ﬁ‘—t

Systolic failure (HFREF)
Inability of ventricle to contract
normally and fail to pump enough
blood into circulation. EF <40%

Diastolic failure (HFPEF)
Inabiliy of ventricle to relax and
fil normally. EF >50%

‘Common causes: l l
Pl * Anaemia
+ Leftventricular failure + Restricted + Pregnancy
+ Pulmonary stenosis + Hyperthyroidism
+ Lung di Valvular disease . N 4
pulmonale) Hypertension « Pericardial tamponade malformation

rt failure with preserved

High cardiac output heart failure
Output is normal/increased in the face of

NYHA
Classification

vV

How are other diseases classified?

ACCI/AHA Staging

Established HF
Diagnosis

High Risk for Developing
Hypertension
CAD

abates mallitus

Olmsted
Study
>45ys

0.2%

Normals 32%

STAGE B

STAGE C

syrmiptoms of WF

ACC/AHA Joint Committee Members. 2022 AHA/ACC/HF SA Guideline for the Management of Heart Failure: A Report of the American College of C Heart
Committee on Clinical Practice Guidelines. Circulation. 2022 May 3;145(18):e895-1032. doi: 10.1161/CIR.0000000000001063. Epub 2022 Apr 1.
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The Korean Diabetes Association
Diabetes Grade—Stage Classification
(KDA-DGSC)

CHotet i B 5t 5

Korean Diabetes Association

L Chronic Kidney Disease How are other diseases classified?

G4 Severely decreased

G4 & Za 15-29 | BHeS| gzloz| Fxloz|

G5 Kidney failure

Persistent albuminuria categories Ljesndi=aa
A gl #o)
Desctiption and range 4% X4
Al A2 A3 Al A2 A3
KDIGO: Prognosis of CKD by GFR Normal to mildly Moderately Severely T T
and albuminuria categories increased increased increased -3 57l EEE & & 57
<30 mglg 30-300mg/lg  >300 mg/g T
<3 mg/mmol  3-30 mg/mmol >30 mg/mmol <30 mg/g [30-299 mg/g 2300 mg/g
{g G1 Normal or high 290 gg G1 HA =g >90 &xio|3| #zlo|3
= ot ! !
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2 é Moderately to E o l == . 7 V
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Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high
risk: Red: very hiah risk. GFR. alomerular filtration rate.

Consultation to a nephrologist
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The Korean Diabetes Association Diabetes Grade—Stage Classification (KDA-DGSC)
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The Korean Diabetes Association Diabetes Grade—Stage Classification (KDA-DGSC)
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The Korean Diabetes Association Diabetes Grade—Stage Classification (KDA-DGSC)
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