” 1 X o y
msquadihenvinuuazlsalaseddluszausny.

UN. LNE qunswvinena MD.




Scope

ANTUNITAVRILLINNY
nalnnisiialsalaainiunnay
a5sNTAURslsA LA LUkl
CKD fiuasaaunaitnnaatiidls
whusnanisauANLINITUA USUE Lral

% 3’ a 1 dy Qv
nisinedimaluiaangdludialsalnizass
° msdnewuulaldeniuinanu

° mMesnwuu g
NAWNTNTAUADILTALLININY

nsbiAuuzindusudthaiunvnulududidee (SICK DAY)



Data from IDF 2017

Total adult population
: 50,727,000

Prevalence of
diabetes in adults :

Total cases of
diabetes in adults :

https://idf.org/our-network/regions-members/western-pacific/members/115-
thailand.html
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Yearly incidence trend of renal replacement therapy
patients in 2007-2015

Patient per millions population (pmp)
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* Data adjusted for Thai Transplantation Society 2007-2015




Etiology of dialysis prevalence patientsin 2015

49"

Cases (%)
Diabetic nephropathy 2,4514 (38.57%)
Hypertensivenephropathy 19,515 (30.71%)
Obstructive nephropathy 2,379 (3.74%)
Presumed glomerulone phritis (No biopsy) 1,044 (1.64%)
Chronic urate nephropathy 873 (1.37%)
Lupus nephritis 783 (1.23%)
Polycystic kidney disease 558 (0.88%)
Glomerulonephritis: Biopsy-proven 447 (0.70%)
Chronic tubulointerstitial nephritis 125 (0.20%)
Analgesic nephropathy 146 (0.23%)
Allograft failure 201 (0.32%)
Chronic pyelonephritis 101 (0.16%)
Aplastic/dysplastic kidney disease 127 (0.20%)
Traumatic nephrectomy 97 (0.15%)
Renal czll carcinoma 64 (0.10%)
Multiple Myeloma 41 (0.06%)
Preeclampsia 33 (0.5%)
Alport’s syndrome 30 (0.05%)
TB of KUB system 19 (0.03%)

hind
% e s o
Cases (%)
Ischemic nephropathy 16 (0.03%)
Scleroderma 14(0.02%)
Herbal nephropathy 9(0.01%)
Microscopic polyangitis 9(0.01%)
Cryoglobulinemic glomerulonephritis 5(0.01%)
Unknown 12,402 (19.51%)
Total - 63,552(100%)
glomerulonephritis : Biosy-proren Cases (%)
1gA Nephropathy 234 (52.35%)

Focalsegmental glomerulosclerosis

Crescentic glomerulonephritis

Membranoproliferative GN

Membranous nephropathy

Mesangial proliferative IigM nephropathy
Total

95(21.25%)
42(9.40%)
41(9.17%)
19 (4.25%)
16 (3.58%)

447 (100%)

Missing data 2015 = 14,796 cases
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Glycation (AGEs), Hemodynamic As
Growth factors, Hormonal As
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Glomerulosclerosis
Interstitial fibrosis

Diabetic Milieu
}

Figure 1. Pathophysiology of diabetic nephropathy.
Abbreviations: AGE, advanced glycation end product; ECM,
extracellular matrix.

AJKD 2018,Volume 71, Issue 6, Pages 884—895



Scope

ANTUNITAVRILLINNY
nalnnisiialsalaainiunnay
a5sNTAURslsA LA LUkl
CKD fiuasaaunaitnnaatiidls
whusnanisauANLINITUA USUE Lral

% 3’ a 1 dy Qv
nisinedimaluiaangdludialsalnizass
° msdnewuulaldeniuinanu

° mMesnwuu g
NAWNTNTAUADILTALLININY

nsbiAuuzindusudthaiunvnulududidee (SICK DAY)



s3sumIAvedlsalalugibennyn

- GFR - Albuminuria
Pre Incipient DN Overt DN ESRD

1 [2 g 5] .

— 5000 I

= 150 — P %,
£ £
g 1 00 _¥ : — — 1 Om .g
5 £
— 20 <<

0 i | I
0 5 10 15 20 25
Years

Comprehensive textbook of Nephrology, 2010



W Y :i A A T A VAl "\ :i
@mmﬂawmﬁum‘lmmzmwmmﬂmmgﬂammmmww 2

ludlsale

L

Microalbuminuria

{} 2.8%

Macroalbuminuria

< 23%
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KI 2003; 61: 225-232
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(Insulin Resistance, IR)

1/3 DM type 2 and dialysis .in “burn-out diabetes” Aasngnensnuuinau
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Practice points

e Monitoring long-term glycemic control by HbAlc twice per year is
reasonable for patients with diabetes. HbAlc may be measured as
often as four times per year if the glycemic target is not met or after

change in antihyperglycemic therapy.

e Accuracy and precision of HbAlc measurement declines with

advanced CKD, particularly among patients treated by dialysis, in
whom HbA1c measurements have low reliability.

KDIGO CPG on Diabetic management in CKD (public review draft, Dec 2019)
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Rx DM == Rx hyperglycemia ?



Summary key for glycemic control trials

Achieved Findings in Intensive Care
]'rial Population N Intervention Target Intervention Group Comments )
DCCT T1DM 1,441 Intensive therapy targeting HbA,. 7.3% vs 9.1% Decreased microvascular
fasting and postprandial blood complications (including
glucose vs conventional therapy microalbuminuria, proteinuria,

retinopathy, and neuropathy)
Observational follow-up of DCCT HbA,. 7.8% vs 7.9% Reduction in microalbuminuria

Glycemic control : decrease microvascular complication

ACCORD T2DM and CV event 10,251 HbA:. < 6.0% vs 7%-7.9% HbA:. 6.4% vs 7.5% Increased CV and total No benefit on kidnéy end points
history or risk mortality
ADVANCE T2DM and CV event 11,140 HbA,, < 6.5% vs routine care HbA,. 6.3% vs 7.0% No benefit on CV outcomes; Albuminuria reduced by 21%
history or risk reduction in microvascular
events
VADT T2DM and poor BP 1,791 Reduction in HbA,, of 1.5% vs  HbA,. 6.9% vs 8.4% No benefit No benefit on kidney end points
control routine care

Abbreviations: ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Cardiovascular Disease: Preterax and Diamicron Modified Release Controlled Evaluation; CV, cardiovascular; DCCT,

Diabetes Control and Complications Trial; EDIC, Epidemiology of Diabetes Interventions and Complications; HbA1c, hemoglobin Aic; Scr, serum creatinine; T1(2)DM, type 1 (2) diabetes mellitus; UPKDS, UK Prospective Diabetes
Study; VADT, Veterans Affairs Diabetes Trial.

AJKD 2018,Volume 71, Issue 6, Pages 884—895



Steno-2 Study Design
e DM-2 with microalbuminuria (N = 160)
e Rx arms:

e Intensive Multifactorial Management Rx of Glucose, Lipids, BP, etc, per Steno Diabetes Center

(HbA1C <6.5%, cholesterol <175 mg/dl, triglyceride < 150 mg/dl, BP < 130/80 mmHg. ACEi/ARB for
microalbuminuria, regardless of BP, low-dose aspirin)

e Conventional Rx
e PROBE (Prospective, Randomized, Open, Blinded Endpoint study)

Conventional Rx

Microvascular Macrovascular

Randomized | Endpoint examinations

4 years

Intensive Rx

N Engl J Med 2003;348:383-393




STENO-2: Total Mortality by Rx Arm Over Time

A
3? 20—
= 70
P
| Gl —
E 50—
d Conventional therapy
] 40
:E FP=0.02
= 30—
@
= 20 _
= Intensive therapy
= 10
E
=
- o | | | | | | | | | | | | |
O 1 2 3 4 S & 7 & = 10 11 12 13
Years of Follow-up
MNo. at Risk
Intensive therapy 20 78 75 T2 &5 62 57 39
Conventional 20 20 77 &9 B3 21 43 30
therapy

50% decrease in total mortality w/ Intensive Rx seen only after

>10 years f/u (avg 13.3 y)

N Engl J Med 2008;358:580-91.



STENO-2: CVD Events by Rx Arm Over Time

B
S
Ex o T
a= Conventional thera
T= o =
r Q=
= s
E E 407 P= 0,001
= 0.
2E 30
= .2 Intensive therapy
== 20—
[
O 10—
O— 1 1 1 T T T 1 T 1 1 1 T T
0 1 2 3 4 5 & ) = = 10 11 12 13
Years of Follow-up
Mo. at Risk
Intensive therapy 30 72 55 &1 56 S0 A7 31
Conventional S0 O =0 4G 38 29 Z25 14

therapy

~50% decrease in CVD events w/ Intensive Rx seen only after >7

years f/u (avg 13.3y)

N Engl J Med 2008;358:580-91.



o v Y Aqﬂ’ W
?)11115@'1115‘]]@1]38]!1]11’33114!!@3"!9]!5@3\1

OTELAANUDYANIT 2000 HAANSNADIU

oanadsunlauanmalitiu7%uaz lagulddaneunatgsinniuda litiuw10% aa9Inadnd
saNlULARZIU

¥
(™

onsuulsunaasiulamsauazng idatunsuantdasy, taanuslnAaa1wsnladu i
(glycemic index)sin iWamquanszauiisnalulaan

0eGFR <30 wa./u%/1.73 ¥? maganadsunulilsauiaanan 0.8 ndu/nlansu/iu
(5udszmulilsfuainla dan n ldsnansasaas 60 aasdsuallsfuninuunsnacu)

WU HURF IS UTS ALY W.A. 2560




alassarasnisidan metformin

Tounn

NATNNLALNINAY
NIULAUDINNG

Filaaffuniniilaanag
Heart failure

HilaanHidyuilsaay

LIV L

AU ALIRIAUNTENINATINLALIAT U

GFR 30-45 4lalaiiu 1000 mg/day
GFR <30 wwld

aansulildlaanilungn stable, chronic heart failure
wuldanily acute heart failure uazii end-organ hypoperfusion

(- >4

sansulildlalungulsauiFasefiiimsintuaas liver enzyme (&niasus
liver function sisilng
winlgdlungn acute liver injury wsa functional hepatic failure

JAMA May 21, 2019 Volume 321, Number 19
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ASCVD Heart failure Tznlaitnse
| l l
GLP-1 analogst SGLT2 inhibitorst SGLT2 inhibitorst
TER)

SGLT2 inhibitorst
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AlEisne (Torafarsantdlusuaeanizeld metformin faudae)

ASCVD = atherosclerotic cardiovascular diseases
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SGLT2 inhibition

Potential benefit beyond
d | U FEtICS Glucosuria

# Weight Total body Na*y

% Lipolysis and H,0

Renal protection due to e

NHE14

Tubuloglomerular
feedback activation

Decreased

> Hyperfiltration
°|ntraglomerular pressure
cRAAS activation (v

\ Ketone bodies

4 Hyperfiltration

 Intraglomerular pressuré

‘Nbuminuria [‘ Heart failure
NAFLD/NASH \ .
o) N
B P 4 Blood pressure M

Y Sympathetic nerve activity

°e t C. 4 Angiotensinogen £==

bR } Fibrosis
[} DKD/CKD prognasslon]

}NHE3

Diabetologia (2018) 61:2134-2139



DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME CREDENCE

N=17,160 N=10,142 N=7020 N=4401
Prior CVD: 6974 (40.6%) Prior CVD: 6656 (65.6%) Prior CVD: 6964 (99.2%) Prior CVD: 2220 (50.4%)
Mean eGFR=85.2 Mean eGFR=76.5 Mean eGFR=74 Mean eGFR=56.2

100% 100% 100%

90% 90% 90%

80% 80% 80%

70% 70% 70%

60% 60% 60%

50% 50% 50% +

40% 40% 40% T

30% 30% 30% + eGFR <60: 2,631

20% 20% 20% +

10% 10% eGFR <60: 2,039 10% + S 10% +

eGFR <60: 1,265
0% -+ 0% 0% 0%

Composite renal outcome trial for SGLT2i

Kluger et al. Cardiovasc Diabetol (2019) 18:99



UACR categories (mg/g) W Composite Renal Outcomes
<30 Normal-mild | 30-300 Moderate | >300 Severe
increase increase increase

Al A2 A3

290

Normal Gl

60-89

Mild reduction G2

20

45-59
Mild-moderate | G3a
reduction

H

30-44
Moderate-severe | G3b
reduction

Relative Risk Reduction (RRR)

Increasing risk

15-29

. 4
Severe reduction 6

40

eGFR categories (mL/min/1.73 m?)

45

<15
Kidney failure

G5

L46

a7
M p<0.001

p<0.001

Increasing risk DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME CREDENCE
Composite renal outcomes defned as follows:

DECLARE-TIMI 58:240% reduction in eGFR to<60, ESRD (dialysis>90 days, KT or sustained eGFR<15), or renal/CV death;
CANVAS: 240% reduction in eGFR, RRT (KT, chronic dialysis, or sustained eGFR<15), or renal death;

EMPA—-REG OUTCOME: doubling of serum Cr with eGFR<45, RRT, or renal death;

CREDENCE: doubling of serum Cr, ESRD (eGFR<15, dialysis, or renal transplant), renal/CV death

Kluger et al. Cardiovasc Diabetol (2019) 18:99




Thailand approved indication of SGLT2i
R S T S T

empagliflozin 10-25 mg od No dose adjustment if eGFR > 45 DM and ASCVD
Avoid use or discontinue if GFR < 45 Reduce CV death
ml/min
dapagliflozin 5-10 mg od No dose adjustment if eGFR > 45 High risk DM pt
Not recommend if eGFR < 45 Reduce HHF or CV Prevention of new or
death worsening of DKD
canagliflozin 100-300 mg OD  No dose adjustment if eGFR > 60 DM + ASCVD DKD
100 mg od if eGFR 30-59 Reduce MACE Reduce ESRD
Avoid initiation if GFR <30 ml/min  Non fatal stroke, Ml and Doubling of Cr
CV Death CV death
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Metformin GFR 30-45 141slsiiiu 1000 mg/day Lactic acidosis

GFR <30 swla Gl
Glipizide laidtlunasdsuauinen Hypoglycemia, wt gain
Pioglitazone laantlunasdsuaunnsn Edema, wt gain, HF, osteoporotic fx
Sitagliptin GFR > 50 : 100 mg daily Pancreatitis

GFR 30-50 : 50 mg daily Bullous pemphigoid

GFR <30 : 25 mg daily
Dapagliflozin Txiwuzinon GFR < 45 Urinary frequency/GU infections

Lower limb amputations (canagliflozin)

Empagliflozin  'sjuuziingn GFR < 45 Euglycemic DKA , Fourniers gangrene




Dual combination
therapy
ADA 2020 Hb Alc > 1.5% above 1 FBS > 300 mg/dl or
glycemic target 2Hb A1 C>10% or
3 symptomatic
hyperglycemia

Thai guideline Hb Alc > 9% or FBS > 1 FBS > 300 mg/dl or

2020 200 mg/dl 2Hb A1C>11% or
3 symptomatic
hyperglycemia
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1. DM type 1
2. DM with acute complication e.g. DKA, HHNC
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5. DM type 2
csevere hyperglycemia

ldeufinsuilssmu 2-3 18ia lurungegausaniuanszauiinaluidan
laila

o gnmzAnlni iy sepsis, severe trauma, hyperglycemia

> malnutrition

°surgery, pregnancy
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Depression . ‘

Cognitive

ANNANNUETE UG impairment

DKD uaz waunsndauau

AN ELLUTNRITUY Erectile . Foot
dysfunction disease

Neurogenic

bladder
Neuropathy

NATURE REVIEWS, DISEASE PRIMERS volume 1, 2015
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Diabetic kidney disease (DKD)Versus Diabetic nephropathy (DN)

DN

Class 1 Mild or nonspecific LM changes and
EM-proven GBM thickening

Class 2 Mesangial expansion

Class 3 Nodular sclerosis (Kimmelstiel—
Wilson lesion)

Class 4 Advanced diabetic glomerulosclerosis

NKF KDOQI GUIDELINES for Diabetes and Chronic Kidney Disease 2007, J Am Soc Nephrol 21: 556-563, 2010
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anvazvadlsalaludibannvnunewaziaunasun laily DKD

*mgaany proteinuria nasandfasmuvaugiied 1 < Syears (latent period
for overt DN is 10 to 15 years)

“Isalpaaunau (acute onset)

*mng2any active urine sediment (laaniavu)

“wnwaugiadi 1 #ldd diabetic retinopathy or neuropathy
*Fannsuazainisuansuas systemic disease

*fInnsanasaas €GFR >30 % wasarnnuan ACEi wia ARB (RAS)



Table 1. Risk factors for diabetic kidney disease

Risk Factor Susceptibility Initiation Progression
Demographic
Older age +
Sex (men) +
Race/ethnicity (black, American Indian, + +

l‘hﬁpamc Asmn,f Pacific Islanders)

" Family hisory of KD I\/Iodlflable factors

Genetic kidney disease
S’slemlc conditions T
H}?perglycenua + + +
Obesity — + +
Hypertension + ~
| Kidney injuries
AKI + +
Toxins + +
| Smoking + +
Dietary factors + +
N .I-th protein intake + + ‘ /'

DKD, diabetic kidney disease.

CJASN 12: 2032-2045, 2017
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Oﬁqﬂgnqﬁ’% Osne1la%na1e Hb 10-11.5 g/dl

OHb A1C < 6.5-8 OsnEIANNARlaBAFIAIY ACEi 38 ARB
OSGLT2 inhibitor if no C/I O9n1¥1 HCO3 > 22 mEq/L

OBMI < 23 kg/m? onantagsanfitdniwaala 1w NSAIDs

OaanNIaINIY 150 wWNaadla1  OBP < 130/80 mmHg (ACC/AHA 2017)

OStatin (LDL < 100 mg/dl) Oprotein 0.8 g/kg/day 91 eGFR < 30
ml/min/1.73 m?



wmmﬁn%ummgmmm

1 Tsa'lamimurianu (DKD)

2 Tsavialolugihennnan




OASIS study : easimsiaadin

Event rate
0.25

=== Diabetes/+CVD (N=1148)
" Diabetes/-CVD (N=569)

0.20 | = No Diabetes/+CVD (N=3503)
------ No Diabetes/-CVD (N=2796)

RR = 2.88 (2.37-3.49)

015 — RR=1.99 (1.52-2.60)
0.10~ RR=1.71 (1.44-2.04)
005 B RR=100

0.0

3 §) 9 12 15 18 21 24
Months

Circulation 102:1014-1019, 2000



Primary prevention awsulsawalulugihenvinusiian 2

SBP Lifestyle +
Aspirin (28)* Statin (53)" <140 mm Hg (40)" Nutrition (15) Lifestyle Tx (5)* Medical Tx (7)!

20+

% n1saAN1SINALSAA LA

(95% Cl)

40 4

B Pharmacologic |l Physiologic [ Lifestyle

JACC 2017 Aug 15;70(7):883-893



ASCEND trial

DMT2, lsifilsauala
(p=0.01)
ngunnaaas : ASA 100 mg/3u n 7740
10 9.6
nanAuAN ¢ o ASA n 7740
: NAANG

nasanean Nt 7.4 1l

Major bleeding : 4.1% naunaaas 3.2% nauaquan (P: 0.003)

a5d Wiloa DMT2 annu ASA d1usu primary prevention

Vascular death, MI, or stroke/TIA a s ¢ o a 'Y o 1 a al
apmmLam*’nmﬂq‘ummemwmwmuaamaamm°h 12/) LLAILWNNAINHNLA LIS

\waaaanaan 29% Wamgununaunaand

. Aspirin Placebo

NEJM 2018; 379:1529-1539



SGLT2i and CV outcome

DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME CREDENCE
0 - 0 0
5 5+ 5 +
__-10 - p=0.17 _.-10 1 _ < .10 1
o o o o
o (<4 o -
o o o -
= " = BT 114 = J14 9o -15 +
E 8 p=0.08 8 p=0.04 S
3 -20 p=0.005 5 -20 + s ® -20 +
° 3 ° (-4 J 20
< o« V22 3 = P=0.01
% -25 *f 25 + p=0.0015 % x .25 4
- V27 = ‘; 2
2 -30 +p=0.0008 2 -30 ¢+ S o 30 ¢+
o o o 2 $31
& & & K P<0.001
ol BT pe0.02 VT 48 ¥34 25T
p=0.002 P<0.001
-40 -40 + -40 40 + (39
P<0.001
45 -45 -45 -45
HHF HHF or MACE HHF HHF or MACE HHF HHF or MACE HHF HHF or MACE
CV death CV death CV death CV death
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Wilaaudislng ang 62 1 underlying DM type 2, HT, DLP uaz CKD stage 3
On Metformin (500) 1x1 pc am, glipizide(5) 1x1 ac am, Enalapril (5) 1x1 pc am,
simvastatin (20) 1x1 pc pm
UszaRld dnewvan 4/5u aauldanaau 3 5u PTA
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PE BP 100/ 70 mmHg, HR 108/min R 22/min T 37.7 BW 64 kg (BW 1 Mo PTA 67 kg)
Consciousness, mild pale, no jaundice, no edema, dry lip

CVS regular, no murmur

Lung clear
Abdomen soft, not tender, active bowel sound




Investigation

CBC WBC 11900 PMN 84 L 14 PIt 160000, Hb 12 g/dI
BUN 65 mg/dl Cr5.1 mg/dl (last Cr 1.8 mg/dl)

Na 139 K5.5 Cl 106 HCO; 10
Albumin 3 g/dlI

Random BS 67 mg/dl HbA1lc8  ketone 1+
Lactate lanzlale
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Scope
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S9N ULBRDA
Wilaaudislng ang 62 1 underlying DM type 2, HT, DLP uaz CKD stage 3
On(Metformin (500) 1x1 oc am, glipizide(5) 1x1 ac am, Enalapril (5) 1x1 pc am,|

simvastalin’ 3 533389a1n1lag Ibuprofen(400) 1x3 ,
4u PTA norfloxacin(400) 1x2
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PE BP 100/ 70 mmHg, HR 108/min R 22/min T 37.7 BW 64 kg (BW 1 Mo PTA 67 kg)
Consciousness, mild pale, no jaundice, no edema, dry lip

CVS regular, no murmur

Lung clear
Abdomen soft, not tender active bowel sound




Problem lists

AGE

Hypoglycemia poor intake, sepsis, hypoglycemic agent
AKI on top CKD sepsis, ACEi, NSAIDs, volume depletion
Hyperkalemia ACEi, NSAIDs, AKI

Wide gap metabolic acidosis
> AKI, R/O lactic acidosis due to sepsis, metformin
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Sulfonylurea

ACEi

Diuretic e.g. HCTZ
Metformin

ARB

NSAIDs
SGLT2 inhibitor
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Take home message
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