Tiep can chan doan
suy giam chwrc nang than
o bn dai thao dwong

PGS TS BS Tran Thi Bich Hwong
B6 mén Néi, Dai Hoc Y Dwoc TPHCM



Cac thuat ngir

Bénh than do dai thao dwong
= HC Kimmelstiel Wilson

= Diabetic glomerulopathy

= Nodular diabetic glomerulosclerosis

= Diabetic Nephropathy (DN)

= Diabetic Kidney Disease (DKD)



Kimmelstiel-Wilson nodules;

Trichrome stain

Class 0 3 (8.6)
Class | 3 (8.6)
Class lia 22 (62.8)
Classlib 3 (8.6)

Classlll 4 (11.4)

Comai G, et al. Am J Nephrol 2019 ;50:29-36
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Retrospective study. 35 deceased donor, DM, normal GFR, HTN 68%,
Proteinuria 11mg/dL, Normal FO, age 69, RAASi 22.8%.

Comai G, et al. Am J Nephrol 2019;50:29-36



Ton thwong Té bao chan gia & chuét bi DM

Normal Rat " Diabetic Rat

Cau than binh thuwdng Tén thwong té bao chan gia
Té bao it phan nhanh, dinh



Dién tién tw nhién cua DKD & DM1

Stages of DN | Renal hypertrophy Incipient DN Overt DN ESRD
Increased kidney and g o
Structures glomerular size F:dr;h:r (';:'M m;m
GBM thickness nglal expansion
GFR Increased 20-50% Turn to normal

Albuminuria

0 5 15 25

(Diagnosis)

Lin J et al, J Formosan Medi Assoc (2018) 117, 662-675



GFR VA ALBUMINE

NiEU O’ BN DM1 :
PO LOC CAU THAN ~
ALBUMINE NiEU o
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Tang loc cau than va tiéu albumin & bn DM

ACE Inhibitors/Angiotensin

- -

— Glomerular loss
of proteins

Proteins stored in

cytoplasm cause cell )
activation and inflammation | -

Thuéc UCMD va trc ché thu thé angiotensin: Dan tiéu DM ra tai cau than
giam tieu albumin, giam hyperfiltration



Chan doan bénh than do dai thdo dwéng
(Diabetic kidney disease, DKD)

Chéan doan bénh than do BTD (DM) khi c6

1- Tiéu albumine (dai lwgng hodc vi lugng) kém
ton thwong day mat do BTD

2- Tieu albumine vi lwong trén bn DTD type 1 kéo

dai trén 10 nam

3- Loai trir cac bénh than khac trén bn BTD

KDOQI 2007



Tam soat Diabetic Kidney Disease

Th&i diém tam soat DKD
> DTD type 1: 5 ndm sau khi da chan doan
> DTD type 2: ltc vira chan doan

Tam soat bao gom:

= Ty I& albumine/créatinine trong mau nuwéec tiéu bat ky
= Créatinin huyét thanh dé

wdc doan dd loc cau than theo cong thirc MDRD hoéc
woe doan do thanh loc créatinin theo ct Cockcroft Gault

MOI BN BTD CAN PU’O'C TAM SOAT HANG NAM DKD (B)

ADA 2019



Risk for ESRD in Type 1 Diabetes Remains High
Despite Renoprotection

Elizabeth T. Rosolowsky,*T Jan Skupien,** Adam M. Smiles,* Monika Niewczas,**
Bijan Roshan,*$ Robert Stanton,*s John H. Eckfeldt,! James H. Warram,* and
Andrzej S. Krolewski**

N=423 Caucasian, DM1, Joslin Diabetic Center

15-year cumulative risks: 52% for ESRD and 11% for
pre-ESRD death

ACEI or ARB using: increased 56 to 82%

_ipid lowering drug using: Increased 8 to 42%
mproved total Cholesterol:decreased 228 to 208 mg/dL
HDA1C : 9.1 t0 8.7%

Rosolowsky E et al, ] Am Soc Nephrol 22: 545-553, 2011



Risk for ESRD in Type 1 Diabetes Remains High

Despite Renoprotection

Supcohort
1991 to 1995 1996 to 2000 2001 to 2004
(n =113) in =112) (n = 198)
First 6 years of follow-up
number of person-years 517 561 864
incidence rate of ESRD per 100
person-yaars
in patients using ACE-I/ARB 6.2 (20) 6.1 (21) 6.4 (44)
in patients not using ACE-I/ARB 6.5 (14) 4.9(11) 6.3 (9
in all patients 6.3 (36) 5.7 (32) 6.4 (55)
age at ESRD onset (years) 37 (36, 45) 42 (38, 48) 45 (38, 52)
T1D duration at ESRD onseat (years) 24 (21, 30) 3022, 37) 28 (23, 37)
All years of follow-up®
number of person-years 1175 888 902
incidence rate of ESRD per 100 5.3 (62) 5.5 (49) 6.8 (61)
person-yaars
pre-ESRD mortality rate per 100 0.8 (7) 1.1(10) 1.1 (10)
person-yaars
number of person-years 332 180 135
post-ESRD mortality rate per 100 10.3 (34) 10.6(19) 12.6(17)

person-yaars

Rosolowsky E et al, ] Am Soc Nephrol 22: 545-553, 2011




Lam sao biét bn bi suy than?

« Khéng dwa vao l1am sang: khéng dac hiéu va tré
« Dwa vao xet nghiém danh gia do loc cau than
 GFR la lwu lwong mau loc qua cau than trong 1 phut

Pac I ’_>
Tidu DM Vao i — = Tiéu DM Ra
Pac Igc

“*GFR =N x SNGFR (Single Nephron GFR)
“ GFR=N XK X S X (Pgc-Pgc)-(Igc- Ige)
“*Trong do:

- N: S6 nephron trong ca 2 than

- K: Hé so siéu loc

- S: Dién tich mang loc



Do loc cau than trong danh gia CN than

1- Gida tri binh thwdng cua GFR: 100-130ml/ph/1,73

2- GFR THAY DOl theo tudi, gidi, kich thwoc co thé, hoat dong
co thé, sd nephron ltc sinh

3-GFR GiAM DAN theo tudi 0,5- 1ml/ph/nam sau 30 tudi
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Bién phap danh gia chirc nang than
Chwa c0 ky thuat do truc tiéep GFR
Panh gia GFR gian tiép qua clearance hoac
do thanh loc 1 chat la lwu lwong chat dé bai
tiét qua than trong 1 don vi thoi gian (ml/ph)
Thwc nghiém: Dung Clearance Inulin
Lam sang:
» Clearance creatinine 24h= (U_xV)/P,
> Clearance Dwoc chat phéng xa

(lod 12>-lothalamate, Cr °1- EDTA, Tc®°™-DTPA,...)
» Cac cong thirc wéc doan



Po thanh loc creatinine wé&c doan
(theo Cockcroft Gault (1975)

DPTL creatinine wé&c doan (ml/ph)= ( 140 — tudi x Can nana (Kg)
72 x creHT( mg%)

Véi Nir, x 0,85 .
Dién tich da (DTD)= (can nang x chieu cao /3600)2
DPTLcreatinine (ml/ph/1,73m2 da) wéc doan=

= (BDTLcre x 1,73)/DTD

PTL creatinine wé&c doan (Cockcroft Gault)

» DUng dé wéc doan dd thanh loc creatinine 24h.

« Gia tri sé I&n hon eGFR vi creatinine dwoc bai tiét
thém tai 6ng than



So sanh 2 cong thire wé'c doan GFR dwa
vao creatinine HT

KDIGO 2012
Development and internal
Equation validation population, N GFR measurement method
MDRD ( Modification of Diet in Renal Disease)
175 % S " x age ™ x 0742 (if female) 1628 patients enrolled in the "2 jothalamate (urine); GFR
% 1,212 (if black) MDRD Study (mean age, 506 y) measured in ml/min per 1.73 m’:
mean GFR, 39.8ml/min per 1.73m?
(5D, 21.2)

CKD-EPI (Chronic kidney disease- Epidemiology Collaboration)

141 3 min(SCrfx, 1)* x max(SCr/x, 8254 participants from 6 research ~ "“Hothalamate (urine); GFR
1) 0.993°% % 1.018 studies and 4 clinical populations ~ measured in ml/min per 1.73m?
(if female) x 1.159 (if black), (mean age, 47 v) mean GFR, 68 ml/min per 1.73 m’
where x is 0.7 for females and 0.9 for (SD, 40)

males, = is —0.329 for females and —0.411

for males, min indicates the minimum of Tai BVCR, nam 2012: eGFR theo MDRD

5Cr/x or 1, and max indicates the
maximum of SCr/x or 1.

nam 2018: eGFR theo CKD-EPI



CKD-EPI chinh xac hoon MDRD
khi GFR>60mI/ph/1,73 m?

Mea sured-Estmated GFR (mbL/mind1 73mY)

CKD-EPI

1
Underestimate

Ov erestimate

MDRD Study

T
30

T T T
60 90 120

Esimated GFR (mU/mint 72 m°)

150

T T T T 1
30 60 90 120 150

Estimated GFR (mLimin/1.73 m*)

KDIGO 2012



Nhwoc diém khi dung eGFR tir creatininine HT

Source of error Example

Non-steady state L]
Non-GFR determinants of 5Cr that differ from study populations
in which equations were developed

Factors affecting creatinine generation

Factors affecting tubular secretion of creatinine ®

Factors affecting extra-renal elimination of creatinine ®
*
L

AK

Race/ethnicity other than US and European black and white
Extremes of muscle mass
Extremes of body size
Diet and nutritional status
@ high protein diet
@ creatine supplements
Muscle wasting diseases
Ingestion of cooked meat
Decrease by drug-induced inhibition
® trimethoprim
e cimetidine
e fencfibrate
Dialysis
Decrease by inhibition of gut creatininase by antibiotics
Increased by large volume losses of extracellular fluid

Higher GFR Higher biological variability in non-GFR determinants relative to GFR

*
Interference with creatinine assay ®

Higher measurement error in 5Cr and GFR
Spectral interferences (e.g., bilirubin, some drugs)

@ Chemical interferences (eq., glucose, ketones, bilirubin, some drug:

KDIGO 2012



eGFR dwa vao cystacin C va/hoac creatinine HT

N, Development and intemal validation
Equation population

CKD-EPI cystacin C 2012

133 x min(SCysC/0.8, 1) x max(SCysC/0.8,

1) "3 y 0,996 x 0.932 [if female] where 5352 participants from 13 studies

SCysC is serum cystatin C, min indicates the (7 RS and 6 CP)

minimum of SCysC/0.8 or 1, and max indicates

the maximum of SCysC/0.8 or 1 ' Llothalamate (U) [Mean GFR 68 (39) ml/min/

1.73m” ; 51% GFR =60 ml/min/1.73 m?; 49% GFR
o _ <60 ml/min/1.73 m’]
CKD-EPI Creatinine-cystacin C 2012  units for GFR in ml/min/1.73 m?

135 x min(SCr/x, 1)* x max(sCrfx, 1) """ x All assays were performed at the Cleveland Clinic
min(SCysC/0.8, 1) x max(SCysC/0.8, Research Laboratory (Cleveland, OH). We calibrated
1)7%7" x 0.995%9% x 0.969 [if female] x 1.08 SCr assays or measured serum SCr directly by the

[if black] """h"f"e SCr '5 serum creatinine, SCysCis  poha enzymatic method (Roche-Hitachi P-Module
serum cystatin C, k is 0.7 for females and 0.9 for

males, « is -0.248 for females and -0.207 for
males, min(SCr/x,1) indicates the minimum of
SCrfx or 1, and max(5Cr/«,1) indicates the
maximum of SCr/x or 1; min(SCysC/0.8,1)
indicates the minimum of SCysC/0.8 or 1 and
max(SCysC/0.8,1) indicates the maximum of

SCysC/0.8 or 1 KDIGO 2012



A Bias

259 B CKD-EPI creatinine equation
& CKD-EPI| gystatin C equation
201 4 CKD-EPI creatinine—gystatin C equation
3
E 154
=
o 104
c I I
=
E 5= :[I
D—-I_II______!_I_I _____ ! I_I_ ______________________________
-5 1 1 1 1 1 1
<15 15-29 30-59 6080 90-120 =120
Estimated GFR (mlfmin/1.73 m2)
B Accuracy
&0 B CKD-EPI creatinine equation
® CKD-EPI cystatin C equation
50+ & CKD-EPI creatinine—cystatin C equation
a0 T
]
"I'- 304 [
[} =
10- I I III I I
: i1 L7l

<15

1 1 1
15-29 30-59 6020 00-120
Estimated GFR (ml/min/1.73 m?)

=120

CKD-EPI dwa vao
Creatinine va Cystatin C

« Gidm sai lam

« Tang chinh xac khi phan
tang CKD

e Chi phi

Inker L, et al N Engl J Med 2012;367:20-9.



Ung dung eGFR trong thwe hanh 1am sang
Tang sO bn suy than den kham

Figure 2. Time Series of Monthly Adjusted Rates of All Outpatient Nephrology Visits per 10000 Population Aged 18 Years or Older

Actual rate

~ ® Estimated GFR <60 mL/min/1.73 m?
300- ~ :—| O Estimated GFR 260 mL/min/1.73 m?
| Trend
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N=1.135.968, 2003-2007
Bn GFR < 60ml/ph/1,73: Tang 68,4%
Khong tang so lwvong bn GFR > 60ml/ph/1,73

Hemmelgarn B, Alberta Kidney Disease Network,
JAMA (2010); 303 912):1151-1158



GUIDELINE 4. ESTIMATION OF GFR

1- Uéc doan GFR tir créatinine huyét thanh va cac bién sé
- O nguwoi lon: eGFR theo MDRD hoac eClcre theo CG
-O' tré em, cong thirc Schwartz va Counahan-Barratt

2- Khong dung creatinine HT don doc trong danh gia CN than

3- Can béo céo dong thdi 2 két qud: créatinine HT va eGFR

4- May do tw ddng can dinh chuan gia tri cia Créatinine HT theo
tieu chuan quoc té

KDOQI: Am J Kid D (2002),39 (2) suppll, pp S76-S110



Lieu eGFR c6 luon chinh xac?

Khi sy sén xuat créatinine giam hodac thé tich phan bod créatinine
khéng déu, thi két qua eGFR sé khong chinh xac

1- Hai cuwc cua tudi doi: ngudi Ién tudi va tré em

2- Hai cwc cua can nang: béo phi va suy dinh dwéng

3- Bn c6 bénh Iy co, cat cut ch, liét 2 chi dwdi hoac liét 4 chi
5- An chay trwéng, thai ky

6- Thay ddi chirc nang than cap tinh, suy than cap

7- Trwde khi ding thudc bai tiét qua than va rat déc cho than

4

Diing CLEARANCE CREATININE 24GIO

KDOQI: Am J Kid D (2002),39 (2) suppll, pp S76-S110
Harris KPG et al, Therapeutics Clin Risk Management (2007) 3(5), 969-972



Kiém soat toc dé mat GFR 1a
muc tiéu dieu tri bao vé than & bn CKD

Giam GFR “nhanh”} mat 5ml/ph/nam
KDIGO 2012

Level of kidney function

Kidney failure

to tl t2

The risks of developing kidney failure depends on
1- Level of Kidney function at the CKD discovery time

2- The rate of decline kidney function



Biéu do phan bo toc dé giam eGFR & bn DM1

Joslin End-Stage Renal Disease Cohort

) =

Mean slope + standard deviation: —12.2 + 10.0 ml/min/1.73mé/year
1B === e e e e e e e e e e e e e
Median slope (151, 3rd guartile): —8.1 (-5.8, —14.9) ml/min/1.73m/ye
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Years of follow-up

ol .

-T2 -64 -56 -48 -40 -32 -24 -16
Slope of eGFH decline (ml/min/1.73mz2/year)

» 80% c6 toc d9 giam eGFR >5ml/min/year '
* Toc d6 giam eGFR co khoang giao dong rong -5 dén — 72ml/min/year
» Cac nghién ctru trieédc day: toc do giam eGFR -1,5 dén -4ml/min/year

Krolewski AS et al. Kidney Intern (2017) 91, 1300-1311



Phan loai toc dé giam eGFR & bn DM1

Categories of progressive renal decline

Fast Moderate Slow
eGFR slope

(ml/min/1.73mé/year) e <5 25
Time to onset of

ESAD in years B =t Bl

Krolewski AS et al. Kidney Intern (2017) 91, 1300-1311



4 kiéu suy giam chirc nang than & bn DM1
Joslin ESRD Cohort :364 Caucasians

Linear decline (87 %)

eGFR (ml'min.73m#)

1 Mo significant deviations
from linearity (487:)

b5 4 & & 10 © 1 1

Years of follow-up

2 Clinically inconsequential deviations
from linearity (39%)

5.

2. .

=

=N =P -

eGF R (mil/min/1.73m?)
S

P I I R

Years of follow-up

Krolewski AS et al. Kidney Intern (2017) 91, 1300-1311



4 kiéu suy giam chirc nang than & bn DM1

Joslin ESRD Cohort :364 Caucasians

Monlinear decline (13%)

eGFR (ml/minA .73m%)
=

Years of follow-up

3 Acceleration DECE|E!EIIIL‘:H
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Krolewski AS et al. Kidney Intern (2017) 91, 1300-1311




CN than bat dau giam nhanh tir lGc nao?

Onset of early progressive

a 140 renal decline b 140-

1204 1204

< 100 100-

E 4 i
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40- \ 40-

i » _
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20 \. 20

i ESRD i

0 0

1012345678910 1012345678910
Years of follow-up
Bn giam nhanh CN than (A > 10ml/min/y)
- Thuéc nhédm mean eGFR> 105ml/min/1,73
- Thoi diém gidm eGFR s&m, 2-5 ndm
-Thé&i diém vao STMGD cudi, sau 6-10 nam
- Tiéu protein xuat hién sau khi gidm GFR, 50% c6 MA
Krolewski AS et al. Kidney Intern (2017) 91, 1300-1311



Nguyén nhan gay giam nhanh GFR & bn
DM1, normoalbuminuria

Chuwa rd

Chuwa r6 thanh phan nao cua nephron bj ton thuong
dan dén giam nhanh GFR

C6 thé lién quan dén tén thwong ddc lap ctia dng
than, mo k&, mach mau nho, I&n & bn DM

Chiu anh hwdng cua cac yéu to lién quan di truyén,
Lién quan dén serum TNF-R (Tumor Necrosis Factor-
receptor

Krolewski AS et al. Kidney Intern (2017) 91, 1300-1311



M6 hinh dw doan bn DM1 giam nhanh GFR

I TNFR1—|
=4 .3 ng/ml >4.3 ng/ml
|
— ACR ——
=1900 mg/g >1900 mg/g
I
|—TNFR1—|
=2.9 ng/ml >2.9 ng/ml
1 |
a b c
100{+4p: n=1s0 1T1D: n=15 1 T1D: n=104
901 T2D: n=142 1T2D: n=17 ) d T2D: n=62

Cumulative risk (%)

0 1 2 3 0 1 2 3
Follow-up (years)

Yamanouchi M et al, Kidney Intern (2017) 92, 258-266



A new paradigm of
diabetic nephropathy

Mo hinh mé&i ve
DKD & bn DM1

Normoalbuminuria

Healthy patients with T1D

Early progressive
renal decline

Thay ddi chu yéu: giam GFR,
khéng phai tieu albumine

Microalbuminuria

Early progressive
renal decline

L]
-

4
Proteinuria
Late progressive

renal decline

10-15% End-stage ,
renal disease Diabetes Care 2015;38:954-962



Causes of CKD in people
with and without diabetes

Diabetic
Nephropathy

Bénh Non DKD ton tai doc lap

Hoac chong trén nén DKD

.

People
with
Diabetes

Hypertension

Renovascular

Other Kidney Diseases

s

- g
People
without
Diabetes
- 7

Chronic Kidney Disease in Diabetes. Can J Diabetes 37 (2013) S129eS136
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee



Toc d0 gidm GFR CHAM

15y 25y
1-2 3 4
Tién l1am GD yén ling GD toan phat
sang (microalbumin niéu, ENECDRILICTIMNz(Oa:F
(tang GFR) THA) giam GFR)

5
Suy than man
giai doan cuoi

DM2- Macroalbuminuria
DM2 normoalbuminuria IDNT
Control :- 0,32ml/min/nam Placebo: - 6,5ml/ph/nam
Amlodipine -6,8 ml/ph/nam

Giam GFR nhanh, normoalbuminuria Irbesartan : -5 5ml/ph/n3m

- 5ml/ph/nam
Nir, THA, HbA1C cao RENAAL.:

Placebo: - 5,2ml/ph/nam
Losartan: - 4,4ml/ph/nam

Yokohama H et al,
Clin 3 Am Soc Nephrol 4: 1432-1440, 2009.



>

Suy than & DM2 khdong tieu albumine

Nonalbuminuric Renal Insufficiency in
Type 2 Diabetes

180 Normo- Micro- Macro- albuminuria
160—_ o * 2 Females
— 140 = &ii.. o0 © ®* Males
“E 120 - 2”8 oo [N
— | 4 '@ ™
= o *
z ¥
é -
E .
0]
1 10 100 1000 10000
AER (pg/min)
43 normo/109 bn suy than (39%)
Bn I&n tudi hon, niy NC cat ngang, 301 DM2, r=-0,29, p<0.0001

Maclsaac R et al , Diabetes Care (2004), 27:195



N GFR<60 Normo- Micro- Macro-
albuminuria albuminuria albuminuria or
proteinuria

Kramer et al 1197 171 36% 45% 19%
(NHANES (14%)
1988-1994)
Maclsaac et al 301 109 399, 35% 26%
(2004) (36%)
So et al (2006) 4421 528 14% 26% 60%

(12%)
Yakoyama et al | 3297 506 5295 21% 27%
(2009) (15%)
Thomas et al 3892 920 5505 32% 13%
(2009) (23%)
(NEPHRON11)
Perino et al 15773 2959 57% 31% 13%
(2011) (19%)
Dwyer et al 11573 2586 50% 47% 13%
(2012) (22%)
DEMAND study

Porrini E et al, The Lancet 2015, 3, 382-391



Nonproteinuric and Proteinuric phenotype
in DKD

Retrospective, propensity score matched cohort,
Biopsy proven (LM, IF, EM),18 hospitals,1985-2016,
N=246, eGFR<60; 82 NonProteinuric, 164 Proteinuric
Nhom Non-proteinuric (82 bn)

> Hb cao hon, Cholesterol thap hon

> 62% cau than tén thwong nhe or binh thwéng

> 27% ton thwong cau than tién trién (vs 62%Pro-DKEC
> [t tbn thwong mo k&, mach méau

> It xtr dung RAAS blockade

Yanamouchi M et al, Diabetes Care 2019;42:891-902



Ty Ié bién c6 than & nhdm Non-Proteinuric DKD
IT hoon nhdm Proteinuric DKD

B

1010 - Log-rank test M < 0,001

=]
n
1

Renal event-free survival probability (%)
on
<

25
MNonproteinurics
0- Protenurics
El é II{J 1|5

Time since renal biopsy (years)
Number al risk
Monproteinurics 82 34 15 11
Froteinuncs 164 31 7

CKD progression rate:
* Non proteinuric DKD: 30 per 1000 person year

* Proteinuric DKD: 194 per 1000 person year
Yanamouchi M et al, Diabetes Care 2019;42:891-902



Chi dinh sinh thiét than & bn DM

Tén thwong bénh hoc |a tiéu chuan vang dé chan doan va tién
lwong DKD

Khéng tiéu chuan tuyét déi vé chidinh STT
Quyét dinh STT tuy thudc vao BS 1am sang diéu tri.
Khoang 25% bn DM dwoc la, STT

Tiéu protein tang nhanh, hodc xuat hién r)hiéu va dot ngét,
khong theo dién tién tr microalbumine den macroalbumine,
khong kem ton thwong day mat do DM

Tiéu protein kém tiéu mau, can lang hoat déng
Suy than tién trién nhanh, hodc suy than khéng giai thich dwoc
Nghi ng& ¢ bénh than khac



Rapid decline of renal function in patients
with type 2 diabetes with heavy
proteinuria: a report of three cases
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Moderate interstitial infiltrates

of lymphocytes admixed with neutrophils and eosinophils

Lim et al. BMC Nephrology (2019) 20:22



Phan loai ton thwong than & bn DM2
theo Fioretto P

Category C |: Normal or near normal renal structure  (29- 41%)

These patients (35% of MA and 15% of proteinuria) had normal renal biopsies or showed very
mild glomerular. tubular. interstitial and/or vascular changes.

Category C II: Typical diabetic nephropathology (26-29%)

These patients (30% of MA and 50% of proteinuria) had established diabetic lesions with an
approximately balanced severity of glomerular, tubulo-interstitial and arteriolar changes. a
picture typical of that seen in most T1DM patients with obvious light microscopic DN changes.

Category C Ill: Atypical patterns of renal injury(Figures 4 and 5) (33-41%)

These patients (35% of MA and proteinuria) had relatively mild diabetic glomerular changes
considering disproportionately severe: (a) Tubular atrophy. TBM thickening and reduplication
and interstitial fibrosis (tubulo-interstitial lesions). (b) Advanced glomerular arteriolar

hyalinosis commonly associated with atherosclerosis of larger vessels. (¢) Global glomerular
sclerosis. In C I1I group these patterns were present in all possible combinations. More recently,

Fioretto P, Mauer M. Semin Nephrol. 2007; 27(2): 195-207.



DM 2 suy than, khong tieu
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Bn DM2 suy than, khong tiéu albumine

» Ton thuong cau than da dang, ca 3 phéan loai theo Fioretto
 Hau hét ton thwong cau than khéng dang ké, tang sinh nhe

giang mach hon nhom chirng

« TON thwong mach mau: advanced arteriosclerosis kem xo
hoa 6ng than, lién quan dén tudi, tang huyét ap

Ekinci El et al Maclsaac R, Diabetes Care 36:3620-3626, 2013



Bénh than khong dién hinh do DM2:
Atypical DN: Phan loai C3 theo Fioretto P

Interstitial
expansion

Tubular
atrophy

S N

Afferent and efferent arteriolar hyalinosis

Fioretto P, Mauer M. Semin Nephrol. 2007; 27(2): 195-207.
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Céac yéu to lién gquan mat GFR nhanh & bn DM2

Variables Decliners (N = 114) Nondecliners (N = 918) P value
Clinical characteristics
) | Pre-baseline ACR 62 (13.4 and 654) 12 (5.9 and 32) <0.001
S5ex, % male 67 58 0.12
Age, yr 57 (51 and 63) 57 (50 and 61) 0.051
Duration of DM, yr 10 (7 and 17) 10 (6 and 15) 0.27
Insulin Rx, % 50 56 0.33
HbA1c, % 8.0 (6.8 and 9.2) 7.6 (6.9 and 8.5) 0.005
BMI, |-(gf'r'|'|1 324 (282 and 383) 31.1 (267 and 35.8) 0.04
) | SBP, mm Hg 140 (129 and 155) 130 (120 and 142) <0001
DBP, mm Hg 80 (72 and 87) 77 (70 and 83) 0.02
) | aGFR, ml/min per 1.73 m? 80 (77 and 99) 97 (85 and 106) <0.001
ACE-l or ARB Rx, % 74 66 0.06
) |Circulating markers at baseline
TNFR1 pg/ml 1720 (1327 and 2210) 1218 (1030 and 1530) <0.001
KIM-1, pg/ml 18.8 (9.8 and 42.3) 9.5 (4.9 and 15.0) <0.001
FGF-23, pg/mll 66 (46 and 85) 55 (43 and 70) 0002
Urinary markers at baseline
) | ACR, ng/mag cr 54 (11.7 and 719) 72 (29 and 25) <0.001
) | KIM-1, pg/mg cr 59 (12 and 184) 16 (3.8 and 54) <0001
NGAL, ng/mg cr 10.0 (4.2 and 21.0) 7.7 (4.0 and 14.5) 0.04
m—) | MCP-1, pg/mg cr 542 (338 and 843) 306 (162 and 501) <0.001
EGF, ng/mg cr 10.5 (8.1 and 15.0) 13.1 (8.7 and 18.6) 0.003
EGF ng/MCP-1 pqg ratio 187 (118 and 324) 433 (258 and 852) <0,001

2" Joslin Kidney Study.N=1368 DM?2, Joslin Clinic (2003 and 2009)

Novak N et al, Kidney International (2018) 93, 1198-1206




Suy than & DM2 khong tiéu albumine

* Gia thuyét c6 2 phenotypes DKD & bn DM2

>N, béo phi, HC chuyén hoa: gidm GFR trwdc
khi tiéu albumine

»>Nam: tiéu albumine trwdc gidm GFR

« CAc yéu to khac lién quan gidm GFR s&m
> Tén thwong atubular glomeruli
» Microvascular atherosclerotic disease

> Ton thwong 6ng than mo k& va mach mau do
THA, ngudi I&n tudi, kich hoat hé RAS, viém,
tdng dwdng huyét, ngd ddc dng than do lipid
(lipotoxicity)

Porrini E et al, The Lancet 2015, 3, 382-391



Nonproteinuric and Proteinuric phenotype
in DKD

Retrospective, propensity score matched cohort,
Biopsy proven (LM, IF, EM),18 hospitals,1985-2016,
N=246, eGFR<60; 82 NonProteinuric, 164 Proteinuric
Nhom Non-proteinuric (82 bn)

> Hb cao hon, Cholesterol thap hon

> 62% cau than tén thwong nhe or binh thwéng

> 27% ton thwong cau than tién trién (vs 62% Pro-DKI
> [t tbn thwong mo k&, mach méau

> It xtr dung RAAS blockade

Yanamouchi M et al, Diabetes Care;42:891-902;2019



Ty Ié bién c6 than & nhdm Non-Proteinuric DKD
IT hoon nhdm Proteinuric DKD

B

1010 - Log-rank test M < 0,001

=]
n
1

Renal event-free survival probability (%)
on
<

25
MNonproteinurics
0- Protenurics
El é II{J 1|5

Time since renal biopsy (years)
Number al risk
Monproteinurics 82 34 15 11
Froteinuncs 164 31 7

CKD progression rate:
* Non proteinuric DKD: 30 per 1000 person year

* Proteinuric DKD: 194 per 1000 person year
Yanamouchi M et al, Diabetes Care 2019;42:891-902



Cac dang suy than trén lam sang

Dién tién Thuat ngir c Thuat nglr méi
Giam GFR
Man tinh. Suy than man Bénh than man
Cham trong (chronic renal (Chronic kidney disease)
nhiéu thang failure) ( CKD)
Cap tinh. Suy than cap Tén thwong than cap
Tw vai gio (acute renal failure) ( Acute kidney Injury)
dén vai ngay (AKI)
Ban cap tinh. | Suy than tién trién Bénh than cap
Tw vai ngé}y nhanh ( Acute kidney disease)
dén vai tuan | (Rapid progressive (AKD)
renal failure)

AKI , AKD va CKD co lién quan




LiEn quan gilra cac dang suy than

Injury

[T AKI | AKD : CKD >
| | | | |
o 2 i 20 180
(48h)
-
Days post imjury
('_"' Acute kidney inury
Risk factors i i Outcomes
Disease modifiers ;
* Age i i . » Cardiovascular events
* Race or ethnic group * Severity of acute kidney injury ~ *Kidney events
*» Genetic factors * ﬁtﬂg‘f] nf;}'lrm_'nc[liudney disease ©  » End-stage renal dizeaze
» Hypertension ‘ Du“r" = f pI=0 'iu? R » Disability
* Digbetes mellitus * Luration of acute kidney injury * Diminished quality of life

* Metabolic syndrome

#* Proteinuria

____, Chronic kidney disease , ./

* Death



Lién quan gilra CKD, AKI va AKD

KDOAQI 2012



Nguyén nhan gay AKI & bn DM

Phan nhom Nguyén nhan

Trwée than Thiéu nwdec, tiéu chay mat nwdc

Tang dwdng huyét gay Nhiém ceton acid hodc tang ap
lwc tham thau

Suy tim cap, Nhdi mau co tim

Tang huyét ap, hoac ha huyét ap

Radiocontrast nephropathy

Ri loan co ché tu diéu hoa tai than. NSAIDs
Hep DM Than do xo m&, kem dung ACEI or ARB

Sepsis

Tai than Hoai t& 6ng than cap
Bénh cau than : DPGN, Myeloma,
Viém than ké

Sau than Tac nghén sau than, NTT, Hoai t& gai than

Woodrow G, Postgrad Med J, 70.192-4,1994
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Clinical Approach to Rapidly Progressive Renal Failure

Dipankar Bhowmik’, Sanjeev Sinha”, Ankur Gupta™, Suresh C Tiwari™, Sanjay K Agarwal™

Table 1: Diagnostic Causes of Rapidly Progressive Renal

Failure

1. Primary Renal Diseases

a. Glomerular diseases

1

) Il
—) Sy,

V.

Renal limited Vasculitis: Microscopic polyangiitis,
ANCA neg. paud-immune GN, Goodpasture’s disease
Post-infective crescentic glomerulonephritis

Idiopathic Collapsing glomerulopathy

IgA nephropathy, Membrano-proliferative
glomerulonephritis

Fibrillary glomerulonephritis

b. Tubulo-interstitial diseases

1

1.

Acute inferstitial nephritis

Acute tubular necrosis

¢.  Vascular diseases

1.

il.

Atheromatous and thrombo-embolic renovascular
disease
Bilateral renal vein thrombosis

J Assoc Phys India, 59, 2011, 38-59

o

d.

ﬂc.

—)

2. Systemic diseases affecting the kidney

Systemic vasculitis

ii. Churg-Strauss Syndrome

ni. Goodpasture’s syndrome

iv. Henoch-5chonlein Purpura

v. Cryoglobulinemia

vi. Drugs- hydrallazine, allopurinol, rifampicin,
propvlthiouradil, carbimazole

vii. Rheumatoid vasculitis, paraneoplastic vasculitis

Multiple myeloma

Systemic Lupus Erythematosus

1. Class IV lupus nephritis

ii. Antiphosphelipid antibody syndrome

Thrombotic microangiopathy

1. HUS/TIF

i. Malignant hypertension

ili. Systemic sclerosis

Infections

i.  Infective endocarditis

.  Occult viscera sepsis

ii. Hepatitis C

Sarcoidosis

Obstructive nephropathy

i.  Retroperitoneal fibrosis

1. Pelvic malignancy eg carcinoma cervix

Wegener's granulomatosis




Lam sao biét tang Scre 1a do AKI?

» Can nghi moi TH tang Scre |a AKI, cho
dén khi cé bang chirng nguorc lai

« Khang dinh AKI| bang lap lai Scre sau
24h-48h va dwéi 7 ngay (tan so 1ap lai tay
theo dap ng va dién tién LS)

» Loai trir CKD bang bénh s, Scre nén,
[PTNT, sinh thiét than néu can

Kidney Int Rep (2017) 2, 530-543



Tim bang chirng goi y CKD?

- Tién can tiéu dém kéo dai, phu, tiéu mau, sdi niéu
« TC dung thudc gidm dau kéo dai, thao dwoc
« TC mat nwdc tai phat

» TC gia dinh c6 ngwdi mac bénh than

» Soi ¢an lang: Tru réng

» Bénh ly co xwong, coi xwong, cham phat trién
*Thiéu mau khong ré nguy@n nhan

*Tang Phospho, tang PTH

« Siéu am than bat thwdng, nang than, than & nworc,
e Siéu am do kich thwdc 2 than teo nho

Kidney Int Rep (2017) 2, 530-543;



Két luan

Can nghi va loai trtr AKI & moi bn c6 gidm GFR

Theo di va danh gia toc d6 gidam GFR theo nam &
moi bn DM 1 va 2, dong th&i voi albumin niéu

Giam GFR khi khong tiéu albumine 1& mé hinh maoi
cua bénh than DM

Poi twong can quan tam nhom bn c6 toc do giam GFR
nhanh>5ml/min/year.



Chan thanh cam on quy thay co
va quy dong nghiéep




