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 BEBE(Urinary bladder)
* Jki8(Urethra)

EBT & A

B R AL & RRIARIRIE B
 BRARBE R 245 IR BE 2 Fel

» A BB K 10-12 2% | Kidney
' B BRRAFTHIKLS Ay Inferior vena

cava

%‘F%L(Kidney) Abdominal
F B #% Bk (Inferior vena cava) | @
. Ureter
B2 2R X Bk (Abdominal el
aorta) bladder
¥ Fk & (Ureter) Urethra

/

EBT & 5

BWARIE M5 LH - MBI M
B 8-1218 B SE A AT da 0 B SERR A9 SR AR B
LA BFAARARENALE S & =18
IEEESAARE  RAAEEATE -

% & '@ (Renal cortex) Papilla of pyramid
% %5 & (Renal medulla)
% 4 4% (Renal pyramid)
% %L 38 (Renal papilla) Renal artery
% % (Renal pelvis) Renal vein
& % (Renal calyx) Renal pelvis
# Jk % (Ureter) Ureter
% %) Bk (Renal artery)
% #% Bk (Renal vein)

Calyx

Renal cortex

Renal medulla
(pyramid)

PRt

PR T &9 B AR

& BBy R AR e B A
BAEF L BETR
& # A 100% 18 F T

@ % 7u(Nephron) =
& 243k (Glomerulus)+ |
&)\ % (Tubules) oo EE ‘ \ \ |

OEANTAEEEAR ommanattforer || | lomm | ! Jome
HEMERC REE [ 10
%é{]ﬁ@gdé&%?%d -InnerMeduIlaﬁgm%F \ \}glMCD
REOKE - e L
Bl 4% % IR B 4B AE

4 N
PR T 84 BRI

B IBE A B 4 TR 60 B o
ERBEINETREEZ
# K, % (Bowman’s
capsule) » # BF 2 fi] &3 Jk
RAEFT T

B R E S H b e

R P AR, TR R

4a it (Podocyte) F 4 1 1R

& % {;— %]x 2'% L:R éﬁ g‘[& Hg; P // Mesangium

(Basement Membrane) k. Rereempns capNse

B R A N E S 51 A P A fm B (Endothelial cell) ~ 3 % A% -
R R o St B 6 K 3F A B H (Mesangium) » 4] 4a iy
(Mesangial cell) #1 i ‘& 3 & (Mesangial Matrix)

Nephron= Glomerulus + Tubule

mDCT

R bm i,

Podocyte

o,

Endothelig cell
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2R AL (F 4 BE ) 4 =180 =2 /% ; = p KE
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* P AREFE1500E A 180-1.5= 178.5 === (99.18%)
g ? £ Sz £ =(180-1.5)/180=99.15%

Clearance

° ﬁf WB**“‘F”P\(A\ 8 ) - a‘ﬂ%‘fé_ SRR %
"/T\B‘i’7 WL E (FLrard)

0 Inuhn clearanceﬁa RS (v 2R 2

o ¥uBg fFR i & Creatinine Clearance, CCr)
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it % 4L# & Urinalysis

| “Superficially, it might be said that the function of the kidneys
is to make urine; but in a more considered view one can say
that the kidneys make the stuff of PHILOSOPHY itself.”

Homer W, Smith
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% FkoE i ¥ Polyuria
>3000cc/day

g

—

/7 D )

et

© AR71E FERY LA
LR S L)Y

h: * FIATF FAGHT
B4R 07 o BT

° };’J’\E'Ji}fg
o 536 bk bk

A. 1000cc B. 1200cc
C. 1500cc D 1800cc

E.2000cc “F
cEEH 7 o FRTFURA] 4T B
c B F PP R 2T LD TR

o 5 Hp TR T’:”»};f\

A0 o Fpik ik AFRR
LR § 81 48 4%
e 500cc 3| 3,000cc?

e Occ3]10,000cc?

-

> Fk 3R % Oliguria

<500cc/day
o A HEdTm R 7R -
FARE 2T
° ApAR TR

;’%ﬂ ?jﬂ.ft’?

[ J *\%{ﬁ(@#@#/ﬁ; /}“;;' '
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Foig ¥ Rk h DR &

PRt 3¢ S Dipstick

o fhdg & pH
o Fv ?Protein

e 1 ;%Blood

e It & Specific
gravity

* % % #EGlucose

* fik %8 Ketones

“i" S

> 5’”"’ ,’" bilirubi
Y ﬁ‘\g fﬁ ) e Urobilirubin
, e % %= % Bilirubin
* o };}1( ‘ e Nitrite
\ { ) ’ ’ kY

Leucocyte

FOPOM R BURBLT & R | .,




» VWV

4 1000cc i i # » % jF ©0.5ccw & 0
Tid gpd

/’}'\Eﬁr_?/’}fi 2P FRA?

PPt Foovs. BEARELT & AR

s {8 T A B LT 400X A

o RBC 0-5/HPF (8 = 4%)

e 5-20,20-50,50-100,>100/HPF

i d };'J'(’v” " E w };’J'\ AR E
(uropyridine, ;5% TBZ 4~ Rifampicin) ~ &
Fo (L AT %)

Hemoglobinuria, Myoglobinuria (4% ¢ 3| 2.
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o A R R BT 4
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o Ed gl ieiad drt o BROgE I R E
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TR AT
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Tryptophan

l Gut flora enzyme

Indole

l Absorted into portal circulation
and converted in the liver

Indoxyl sulfate

Oxygen,

l Urine: Indoxyl sulphatase

Indoxyl
I

alkali |

lLDW Oxygen, alkali

Indigo

Indirubin

Fig. 2. The formation of indigo and indimbin from trytophan.
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el Ak~ o IR PR kT
FRB& ~ 4 R £ Purine i~ 3%

e Urine pH: 5.3-7.5 » § %&4riw &
o fritip WAL EFT S 77
S A
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oL MARLEANME LI B E
MHTE M EET A
FRAE o

@ H s hrofs VEVE B ~ T B
STVRE +

® Rikw dARRF PRI AT
TR %

® = % ¥iEE Lymphangiogram

® ' 4 419" Nitrate ablation
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hEEBER A @‘? HREGSTRENR
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BOSS NOBALLS

Filariasisn. %% ﬁ:}}%
Elephantiasis P & Fdi

o MEmw Ly G o SEEL .%‘ﬁﬂ}*w LI 4
HRIEE Ak o Boepgae T
e \Wuchereria bancrofti
o [ixérspid i 2 s > 1957# -
4}?, \$A§?§Fm§#%§§ é«jﬂ
WA LB R 2 A F Rk
: KMFFN Y- EmL 83
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"
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http://photo.pchome.com.tw/bear1002kimo/123621390877
http://upload.wikimedia.org/wikipedia/commons/a/a9/Wuchereria_bancrofti_1_DPDX.JPG

Fite B B EOTRF | &

Ew T B RGP T 2 B iEie - BRI N UK SR
;f“ WA D (5), (+-), (4), (+4), (+++), (++++)

sk

&5

IT4% & 1 5-20,20-50,50-100,>100/HPF

i 4 R AT RS AT RS 4 2
«z( ; f)%ﬁ%‘am» I &

A E )]fc»? AT R 0 e A g T F IR TR

RN X e éLIJ%’r'] LY

FHESDRRBFEe B B &8 0 RBEF R?DTHRF R

i fj i 1AL

Dysmorphic RBC % 7 s 3 (¥ 53k e Fj vs. 225553k o Bk, o FRag ) (2
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# S A jEE R RS

° 40}%,4 e

X arhk e

Frite sfe e pERE

B Eh(-)

FUE A TR E? I FE?

o Fi i OB (+) ~ RBC 2-3/HPF ~ Up(-) o B RS -~ R
° 60~ HE L it . ¢ ER

o Fk e OB (+) ~ WBC 20-50/HPF ~ Up(+-) o WRAEGPR{E > B
e 20/ § HE B HHED ¢ FE-VHRIRE L BEHL KR

° fj\ﬁ%%_ OB (+) ~ RBC 5-10/HPF ~ Up(++) e 7 & = ”’Pﬁ% E'JP?%‘T LA R TR
© 70/ F LR LY §F I

J ff\}%{‘ﬂ. OB (++++) ~
° M P PRt Sk

RBC >100/HPF ~ Up(+) °

® iFEp f% #: %
ijFm?/“ﬁ?

‘:]J;‘q& B f D

® X F kAP

?uﬁ

IFERE SOE N R € EE 3T

j;uj\lzr*?»p %J.FVB ‘F

"P“’D‘Pg?ﬂ“
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® Albumin v Fv & F & %
50,000 > 1@_ LAAR S o 28]
-0 B H b ? e FA
¥ 60%!

® Total Protein, Albumin,
Globulin, A/G (>1)

PCE Fv AR AT G » LTSI g v v E L a9

1. Gekle M. News Physiol Sci. 1998;13:5-11. 2. Levey AS. Ann Intern Med. 2003;139:137-47. 3. Cerasola G, et al. ] Hypertens. 2010 Sep 16. 40
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i (Albuminuria) &

rff; % i {7 ey 1

2 ﬁ»rﬁ fJLAIbummurla(fr fJL,,;z R Z
- £ L% = ’x Gold standard
T 24 BF

o TRk B W

B P H e }5](;‘7‘5, P22 B urine albumin and creatinine ratio (ACR)

™ v /?fg(Proteinuria)

239 B )

% e % (urine albumin mg/dl x urine amount cc)

>17 mg/gm in adult males and 25 mg/gm in adult females usually signifies chronic
renal damage

Microalbuminuria refers to the excretion of amounts of albumin too small to detect by
urinary dipstick

24hr (ug/min) 24hr (mg/day) Spot (ug/mg,
mg/g Cr)
Normo [F& <20 <30 <30
Micro fil = 20-200 30-300 30-300
Macro E& |>200 >300 >300

Urine albumin(mg/dl)/urine Cr (mg/dl) x 1000
= UACR (mg/g creatinine) (£ %)

Urine albumin(ug/ml)/urine Cr (mg/dl) x 100
= UACR (mg/g creatinine) (#% %? ~ A

41
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SR fj\(AIbummurla)ff’ 2 v Jx(Proteinuria)
TG G T e E ok

* () #v Jk (Progeinuria, Overt, Macro- aIbumlnurla)
o g H XM P v ﬁ;&@f?ﬁ" g o e E A AR 0 F)
JB A B e 12§ 2 Upcr or UacrZ 38 s 7_
o &+ £ 4L 2 ;2 Gold standard
e 24 pF > X =1k (urine total protein mg/dl x urine amount cc)
o TRA T B
Morning spot urine, urine total protein and creatinine ratio (PCR)
> 150 (200) mg/g creatinine usually signifies chronic renal damage

If patient already has macroalbuminuria, it is not necessary to
check ACR. Check PCR is cheaper. e I & it 13—‘;‘):@7 TACR

Urine total protein (mg/dl)/urine Cr (mg/dl) x 1000 = UPCR
(mg/g creatinine)
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ElUR = A N I SR I e

i Kizh é% e #r

° ljfj'\,,gﬁl'ﬁjgé,,ﬁjﬁ»n /‘}'\ _ﬂ_}:j\i(ﬂ:{f“]l‘;}% EE W G)

n ’F Ui AR

ke s — ¢ “”'Jpﬂm‘CKDf '%31‘#‘1‘# S-4v B & R
,@_‘; LS o e T

:L%’—j; ;P VLRLEFIE o Vg T A B 53R U i 5 (ml/min/1.73m?)

e P& Urine albumin to creatinine ratio (UACR)

() EHL \j'\g ]

Microalbuminuria: UACR > 30 mg/gm
e B Urine total protein to creatinine ratio (UPCR), (4c% = § P &1
F-v FRPE o iR TFUACR)
UPCR > 200 mg/gm
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# B R R B R 80 )

° A0f K ATiE R R erc B PER 3 B R w2 LA
o kiR~ o F s OB (+) ~ RBC 2-3/HPF - o B RS -~ R

% Up(-) o ¥ EA
o Hiw= 1 SkE9 Up(+~+) 2 OB(-) o WAL T HI?

e 0_1/H/EF Up(++) 2 RBCSA0/HPE  ~ & MRORAS S RS HR A
cyW = L bk 2 ++ - o .
OJI:P‘/ — }}W p( ) A ° %Qiqpﬁg/’}ﬂ%&ga'“@*ﬁ’f“ﬁx
o Bimw DR Fev Up (+++4)E T Bk SRR

(+++)

R TR 3y )3 HrERK M (+ B e e g
o w7 f}}UUpH) AR K P (+) g*%@_%%,::g;gggﬁgéi?%ﬁ%ﬁ
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BmERINEERVAIE (TR C

kZZBUN - AEZETCr)

™

£ 7 WLES BF B FE (Scr) 7 bk & 5UJR L (BUN)

o JE ¥ 18 #0.5~1.5 mg/dl

° GFRT M 85CrE R &
FHCrt &

s R AERNBERBAIA
EHERGRELF T I
B BT &Y R 2

s FHRRMA EVCrETH

o REALA B 4 o F WLER BT
T > {2 LA 48 3R &4 4 A
FIEEEF € F 5

o I 2 B5GFRL 7 o 7 ALER
B R T /&

o JF % 1A #5~20mg/dl
* BUNRF S HREHLE
o &G H BRI it > BUNE
¥
o Bl mBF 0 IRARE R
tm i AR & A NH3E AT
1 3% B 41X 3t A urea » #BUN
EF
o BAVERE o o o E ~ AR
FA Steroid ~ Tetracycline®¥ %
€12 BUN_L
o iR A BAEIE ERD B
Yo o BRAFI BB ~ S RF
AP A2 AL ~ B % E 1% B

~

3 E
S NH
OL NH O  Glyd
#9‘*\!
Aminotransferase
oH N
& N - NH; .
0~y NH G AN,
Guanidinoacetate 31" O LOmithine
J Transmethylase
o
Creatine Kinase .O)W i
% e
H ADP e Creatine| © 40
Q4 ! Eo’ 1~CC~H
o AN " NN Creatinine)
, O
NH;

Phosphocreatine
(PCr)

AL EBR BT & 2R R $24X, 35t

¢ C,N;H,0: MW 113
° HLR &K
* MAESFVERFTRE
EEH B vs. ILA £4H
o B BEHE R
B HF 4RI B—GFRA =
Proximal tubule S2 %7
= 16 GFR
B BS2y ik L2 F
» Cimetindine#y % %
o Y EHEBAIEEHELERNS
B 20-25mg/kg 5 Lt 15-
20 mg/kg

o BAlECerb Al — BRI AE

\

2
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FEHHREBEI HARNT

Glomerular Filtration Rate, GFR

B (48 BBk it
HE4IKBE B2 BERAES
(BFnsEit)

¢ The amount of protein-free filtrate
passed through glomerulus per
unit of time

e 125ml/min (%180 L/day)
o R Jif A 2

Clearance

. $mhﬁm( 48) X — M B A S B AR
7(, _£ /H F/\BTZK\,/E‘/&;@ '% (‘5? \?%'ﬂ')

L Inullne clearanceéﬂ #%EB f)%'—?
o PUEL BT BRH

-

Ccr (ml/min)=
# Creatinine Clearance, CCr)

e
VOLUME /MIN.

Urine creatinine(mg/dl) x Urine volume(ml)

Serum creatinine(mg/dl) x Time(min)

E O 4E: B M 120ml/min, 4+ 100 ml/min /

-

=S hEIheeRvAlE (ALEEATCred
4

\

. ™
B A TR B 2

LR

. L N
B 4 3k 5 i® % (Glomerular filtration rate,

GFR)#v fn /& WL EL &F (creatinine)

BRAERRR - GFRELS.Crit JF 2 B 42 M 1% -

B >1§§Tlg/dl A ol 4R 0 1% px BB R 3R

4t >1.3 mg/dl S.Crig 0.5mg/dl E#H &

1.5mg/dI8% » GFR=T &5 100

% % 50 ml/min

B O RS50%F hhE 0 12
ahERBRAR SR

4038

# A~ o MEScr/ 1.3

mg/dl » {2GFRE.48 & 1&

Serum Creatinine Concentration

I

|

|

0 25 50 75 100
GFR (% of Normal)

FIGURE | A rise in serum creatinine from 1 to 2 mg/dL (®)

resents a 50% reduction in GFR. Conversely, a rise in serum

B4 B 6 HScra B R
tinine l:rom 4.8 to 6(:11g/dL (®) represents a decline in GF F‘,] _}']J %‘;g 'a_]. ﬁgé i i ;g‘_
approximately 20-15%.

o 7 UER BT 18 & % iE #£ R Bk 1 GFR

P
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Equations for GFR estimation

Cockcroft-Gault
~rRERFH (140-Age) X Bw

eGFR= X 0.85 (iffemale)

72 X Cr

Original MDRD-Simplified-GFR (4-variable equation)
eGFR =186 X Scr 154 x Age 0203 x 0.742 (if female) x 1.212 (if black)

IDMS Traceable MDRD-Simplified-GFR (4-variable equation)

eGFR (mL/min/1.73 m2) = 175 x Scr -1-.154 x Age -0-203 x (0.742 if
female) x (1.210 if African American)
CKD Epidemiology Collaboration (CKD-EPI)/ =t
Female
Cr £0.7 eGFR = 144 x (Cr/0.7)0329 x (0.993)39¢
Cr > 0.7 eGFR = 144 x (Cr/0.7)-12%9 x (0.993)39¢

Male
Cr £ 0.9 eGFR = 141 x (Cr/0.9)0411 x (0.993)39
Cr > 0.9 eGFR = 141 x (Cr/0.9)1-20° x (0.993)39¢

CKD-EPI Formula: better in subjects with high GFR
\Taiwanese GFR equation: ~Tw MDRD (5 KuE)

=5y

-

B REGFRAR & 69 F& 48

o i H BriE R E&GFR

o ¥ # Er 7% % (Inulin Clearance)
Gold standard method

° WUEL &F Bi /& & (Creatinine
Clearance)

o Jk % .ER7F % (Urea Clearance)

* [543 % 8] & /% (Isotope
method)

I'% |odothalamate clearance

Tc%™ EDTA plasma clearance
Tc*™ DTPA image method

e UL P bk % F(BUN) - BLEE BF
(Cr) ~ Cystatin C;g £ 3 8|GFR
o P A K B GFR

. JH’ ][

T
mu [ l fL UL

Assessment of Renal Function
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Prognosis of CKD by GFR
and Albuminuria Categories:

H 5 F] ~ eGFRE? Fov Fi

2012 2021 2024 KDIGO CKD Guideline

Prognosis of CKD by GFR and albuminuria category

KDIGO 2012

— Yo7 L BX K=

—_— o

2024 KDIGO CKD Guideline

™

eGFRcr
Overall Urine albumin-creatinine ratio, mg/g | Urine albumin-creatinine ratio, mg/g
eGFRcr <10 | 10-29 ‘ 30-299 ‘ 300-999 ‘ 1000+ | <10 ‘ 10-29 ‘ 30-299 ‘ 300-999 | 1000+

All-cause mortality: 82 cohorts
26444 384 participants; 2 604 028 events

Persistent albuminuria categories

Description and range

&g G1 Normal or high >90

™

~ o _

- O | G2 Mildly decreased 60-89

- €

£C

___g T | gaa | Midly to moderately PR
© decreased

Ec

" O

R G3b Moderately to 30-44

= Q severely decreased

O '=

D0

% % G4 Severely decreased 15-29

=]

o

(‘E G5 Kidney failure <15

A1 A2 A3
NO”.””a' e Moderately Severely
mildly X .
: increased increased
increased
<30 mg/g 30-300 mg/g >300 mg/g
<3 mg/mmol 3-30 mg/mmol >30 mg/mmol

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk;
kOrange: high risk; Red, very high risk.

Cardiovascular mortality: 76 cohorts
26022 346 participants; 776 441 events
[ | s |

Kidney failure with replacement therapy: 57 cohorts
25 466 956 participants; 158 846 events

Acute kidney injury: 49 cohorts
23914614 participants; 1408 929 events

Hospitalization: 49 cohorts
25426722 participants; 8 398 637 events

105+

90-104
60-89
45-59

o [ s |
s

30-44
15-29
<15

1.5

Myocardial infarction: 64 cohorts
22838356 participants; 451 063 events

14

Stroke: 68 cohorts
24746 436 participants; 461 785 events

Heart failure: 61 cohorts
24603 016 participants; 1132 443 events

1.7

Atrial fibrillation: 50 cohorts
22 886 642 participants; 1068 701 events

13

1=

15

Peripheral artery disease: 54 cohorts
24830794 participants; 378924 events

14
1.3
U
1.7
19

1:9
19
18
21

albumin-to-creatinine ratio (ACR) categories and risks for 10 common complications in multivariable-adjusted

lyses. Numbers

Figure 5| Associations of chronic kidney disease (CKD) staging by estimated glomerular filtration rate by creatjpine (eGFRcr) and/




[2021 Nature Reviews Nephrology]

Trajectories of kidney function in diabetes

Trajectories of kidney function

Albuminuria categories (mg/g)

A1:<30 A2:30-299 A3:2300

E G1:290 1. Classical

~ Kidney failure? DKD

S G2:60-89 @

.E

= G3a:45-59

- 3. Rapid R

2 G3b:30-44 decliner Regression of

o albuminuria

b G4:15-29 or non- Kidney to avoid kidney failure
— failure?

o albuminuric

S G5:<15 DKD

Kidney failure

&Oshima, M., Shimizu, M., Yamanouchi, M. et al. Trajectories of kidney function in diabetes: a clinicopathological update. Nat Rev Nephrol (2021).. 49 /




BEDKD /i »pF8: 2 '8 K3 TR » 23 eGFR

O-nset of Primary Secondary Tertiary
diabetes ‘ prevention prevention prevention

160 1 Timely intervention

. o ESRD

= Maintain renal function
= 110 - L
E f .................................
£
~E Onset
T nephropathy

20 | —_—

15 20 25 30

100% Year of diabetes
Functional nephron mass 50%

GFR: glomerular filtration rate, ESRD: end-stage renal disease. *Dot line in green is an assumed hypothesis.
1. Curr Diab Rep. 2015 Jul;15(7):44. 2.J Am Soc Nephrol. 2017 Apr;28(4):1023-1039. 50



Decline of eGFR in Diabetic
CKD patients

A 64-year-old male diabetic patient with DKD
and heavy proteinuria entered HD at eGFR 4.67
after well preparation of AVF for hemodialysis

[ GFR(MDRD) #/{L3)
— ERE - ERGTERR B

[2:67946 ] [B:-05662 ] mi/min 1.73m?

25

20118

19.02

17.85
15,92 1577

1438 B 399 14Feced
| |

2018/7/1 2019711 2019/7/1 2020/1/1

A 73-year-old female diabetic patient with DKD
and proteinuria but eGFR still stable.
Will she develop rapid progression after Upcr increased?

[ GFR(MDRD) E{-=]
— ERE - ORRCT SRS —EE)

[£:-21263] [F:-0.1772 ] miimin 1.73m?

200+

150+

100 [ [

Stagel

um

™~

. [ ] CEE L L [] - I.
L Stage3db ; - . .
Staged
D Stageb
N o o 2012111 2016/11 202011
6000
n
| |
4000
L
- i
n -__-___-_____ |
2000+ o |
| . i _. B .
. -
) 1 =t s = E o oom ]
-2000 | I I
2016/111 2018111 20201111
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ml,/mimn [ GFR = {EE= ] [F£--2443 ]
900427 52.24 930916
80 T A 58 y/o male of DM
20 4 ® e |-181199| nephropathy
o0 Ao ® . eGFR: 900427~1081001
S .
. q_h_-h_hu"ﬂ—_
s 4 ﬂ '~|J|JE_ - |J|J|J +0.6666/y
40 1 s e o®
Sugar R aty ﬂ!'-uq_
30 T trol o Ty
+7.5738/y contro
20 T with Micro- to Macr albuminuria,
1 restora | o GFR at slow rate with increasing
10 . tion of .
N Hyperfiltraton GFR Uprotein
B BE=EF = = M= Eg,g:=\=;
600 | Uacr: 921120~1010517 o | oo 4000

=

[ H--0.2036 ] mi/min 1.73m2

IV

-3.9892

|  aee -5.4466

-1_Hﬂ'“—'—._,_ 1

g 20

eGFR rapid decline with

High Upcr

7 Upcr: 1000505~1081001

T 40

T 30

.
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o fj\)a%. OB (+), RBC 2-3/HPF, Up(++), Scr 1.5 mg/dI,
eGFR 40
L 65;%4‘ e DM15# » & B ”Lr@’/‘

® /g 39 Up (++++), OB (++), RBC 5-10/HPF, Scr 3.5
mg/dl, eGFR 17, UACR 2000
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Bt BhimChronic kidney disease (CKD)E#
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B 243Kk 38 B & Glomerular Filtration Rate (GFR) AT,

« GFREGIR E X2 eGFR & ATUREITHS
- IFE&EE: 90-120 cc/min
« SIRBEHN eGFR HEATNE

1. CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration)

2. MDRD (Modification of Diet in Renal Disease)

’
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bk &8 B = 7K B &5 Ha 7w A 5E T RYMHER 15

Stockholm CREAtinine Measurements (SCREAM) Project, observational study, 2006-2011

20+
A) Distribution

15

10+

0- T : : T ’I ‘ ’l T T T ! ’ T E I T T
.016.03 .06 .12 .25 5 1 2 4 8 16 32 64
ACR fold change

Kidney Int. 2017 Jan;91(1):244-251.

100+
30+
10+
3
1-
3
1
.03
011

B) ESRD risk

01603.06 1225 5 1 2 4 8 16 32 64
ACR fold change

| €) Mortality risk

01603061225 5 1 2 4 8 16 32 64
ACR fold change
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o - NN A Proteinuria Dipstick Spot urine Spot urine
E" )g * ‘ } % (ug/mg) ACR (mg/mg)
SRS T F s
. .. Normo - <30 <0.2
* Albumin/creatinine
ratio (ACR)
e Protein/creatinine Micro A1 30-300
ratio (PCR)
o 1) }’T\/ﬁ ;é 2 éﬁ?’fﬁ Macro 2+~4+ >300

K/DOQI clinical practice guidelines



Albuminuria #l proteinuria Z =&

THH Albuminuria ( HEHFK) Proteinuria ( EHK )

. A \ny £ Qi = ) oy /j/—\ =
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= A e JEI 05 = = = & > 15 K& > -
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KDIGO CKD [zl b 73 #&

Albuminuria categories

Description and range

1. Ndumele CE, et al. Circulation. 2023 Nov 14;148(20):1606-1635. 2. KDIGO CKD Work Group. Kidney Int. 2024;105(4S):S117-S314

Al A2 A3
g:i:f{%?f slfied based on: Normal to mildly Moderately Severely
GFR (G)' increased increased increased
i i T
Abuminuria. (A) <30mglg | 30-209mglg | =300 mglg
<3 mg/mmol 3-29 mg/mmol | =30 mg/mmol
? G1 Normal or high ~90 Scr;een Tr?at Treat agd refer
L]
F=
Tol| G2 Mildly decreased 60-89 S HCEL Treatand refer
ac 1 1 3
(1]
| i §
— Mildly to Treat Treat
=]
-_-IE. c | G3a | . qerately decreased | 49729 1 2
Ec .
— Moderately to Treat Treat and refe Treat and refe
.§ -g G3b | soverely decreased | 3044 2 2 :
o w
oo
20| Ga Severely decreased [[IERES Treat a;d refert | Treat agd refert Treatind refer
11 +
[ Treat and refer ~ Treat and refer  Treat and refer
u_ " 5
5] G5 Kidney failure <15 i i i
:] Low risk (if no other markers :] High risk
of kidney disease, no CKD)
[:| Moderately increased risk |:- Very high risk

"Very high risk CKD” is linked to marked
increased absolute risk for kidney failure,
CVD events, all-cause mortality and other
adverse outcomes

All with G4 and G5 CKD at very high risk...

Measurement of albuminuria identifies
those with eGFR 230 but still at high risk
as per the KDIGO risk classification.

=&
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FE=CKDABER

BT ROMESHFEMERE 218 7JI]

ERAMIET DIEFEEASET

26,444,384 participants; 2,604,028 events

B RIEFBEENEE

26,022,346 participants; 776,441 events

25,466,956 participants; 158,846 events

CKD, chronic kidney disease; eGFRCRE, estimated glomerular filtration rate by creatinine; UACR, urine albumin-to-creatinine ratio

aThe numbers in the boxes reflect the adjusted hazard ratio vs the reference category. The adjustment variables included age, sex, smoking
status (current, former, never), systolic blood pressure, total cholesterol, high-density lipoprotein cholesterol, body mass index, use of
antihypertensive medications, and a history of diabetes, coronary heart disease, stroke, heart failure, atrial fibrillation, peripheral artery
disease, cancer, and chronic obstructive pulmonary disease when relevant..

1. Writing Group for the CKD Prognosis Consortium. JAMA. 2023 Oct 3:330(13):1266-1277.

UACR UACR UACR

30-299 | 300-999| 21000 <10 10-29 | 30-299 [300-999| 21000 30-299 |300-999 | 21000
2.9 7.7 25
4.3 12 43
10 27 85

37

89
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2. Komenda P. Fereuson TW. Macdonald K. et al. Cost-effectiveness of primaryv screening for CKD: a svstematic review. Am J Kidnev Dis 2014:63:789-97.
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CKD &= MmE
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CKD SHIRESERS
(BE T REEB5ml/min/1.73m 2)

AR MR =

EARIE RS E b

REBRE R M MR (FROpAT
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Bk bR 4% AL [ Bk [E 1 52
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**UPCR > 500 mg/g [50 mg/mmol]
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1. FERBERMEIRRERZ
$§§§%§ T\’L Eﬂigﬁﬁjb& 2. iBIBRIERJiE(red blood cell casts * dysmorphic red blood cells ~ 8%

‘/c KD@““E white blood cell casts)
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Early CKDEEE O] LI B XU 42

5 B iR BB

®
Cumulative Incidence of Progression Control Grou Intervention Grou Rate Ratio
with number of subjects at risk P P (95% CI) P Value
109 Control Overall
Intervention N 22885 22885
"1 5-year CKD Progression Incidence No. of events 3913 2998
1 L » Rate per 100 patient-months 0.69 0.44 0.64 (0.61-0.67) <.0001
T T Stage 1
2 e N 671 671
§ MNo. of events 4 &
§ 0.3 Rate per 100 patient-months 0.02 0.03 1.35(0.38-4.79) 6413
gn Stage 2
. 0.2 N 12530 12530
Mo. of events 712 587
01 4 Rate per 100 patient-months 0.20 0.15 0.73 (0.66-0.82) <.0001
Stage 3a
0.0 4 Gray's Test p-value: <.0001 N 9684 9684
CoT T T T T T No. of events 3197 2405
0 12 24 36 48 60 X
Follow-Up Time (months) Rate per 100 patient-months 1.60 0.90 0.56 (0.54-0.60) <.0001
Control 22885 15585 10702 6651 3165 1019
Intervention 22885 17918 13495 8995 4540 1631
Table 4. Factors Associated with CKD Progression in CKD Patients Comorbid with Diabetes
Parameters CS-HR (95% ClI)? P Value
Join both DM + Early-CKD P4P Program: Reference: none of both Paps i i
Diabetes P4P only 0.79 (0.68-0.92)
Reduce CKD progression risk by 40%
) Early-CKD P4P only 0.65 (0.60-0.70)
Diabetes and Early-CKD P4P 0.60 (0.54-0.67)
*The HRs were adjusted for age, sex, CKD stage, and CCl score. -

Lin MT, Hsu CN, Lee CT, Cheng SH. Int J Health Policy Manag. 2021
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B n=1

 26M master's student denied systemic disease before.

e Acute onset with Proteinuria(+ +)

« Refer from FeAs for further evaluation.
- bR E1(UPCR)

Early CKD

1

[PCR ZE(E=]
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£k B8 20240827 - 1 @2 ©3 ©4 © B3 20230827 O~ ~ 20240827 O~ B |0mn206 |10350
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ZHI1-1m RS (GFR ~ LDL-C)
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Sand invmunNeoral *¥& BID PC
XANAYX ¥/ B/ QD HS
2158 ieias
T ERCERD
BEBS (Albumin) §:: % _:f{“.
Urine routine examination PRRE
Glucoase =t
Urea N (B) =L
Creatmine (B) §:‘ % gﬁ
Na (B) §:: % ;_E
K B) #n=dE
TP (U) —a
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CKDFRW R E IR ISTE R

sXXE
1.00 Tab
1.00 Tab
500 Tab
1.00 Cap
1.00 Tab
wEAH
0

0

K&
28
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28
28
28

-Kidney biopsy proved on Minimal change disease.
-completed remission after 3weeks high-dose steroid use.
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*EEEER
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ZB =2

* 43M cleaning staff .

o Refer from A% g} for further evaluation.

e Acute deterioration of eGFR from 76 in Feb. 2024 to 22 in Aug. 2024.

- HirsegE A ES A HHAVEDE 2 GFR [Nz

* He is taking medicines for CV, Urology, including DM, HT, gout, esophageal
reflux (Nexium).

* AKIl caused by medication is highly suspected.
« 11308135 —XEMAFE2 ~ AKl education.

i2C: Acute deterioration of eGFE from 7

PE: [—hemAateEs] wisEE 2

Flan: AET cavsed by drugs, suspected me:

FofEh [ICD FEhaTE EHYE
NI79 | EHEER

Hitr |HEHEHE | FEE TR & | HeeE| s HEE e e R
00202 |[RR L R L0 NN
00702 [Urea M (B 1.0 01 1130813 N N
007031 |[Creatinine (B 1.0 01 1130813 N N
007071 (K ED 1.0 01 11302813 N N
00121 [CBC- 1.0 01 1130813 N N
300201 [Urine routine examination 1.1 02 1130813 I I
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) AKI-AKD-CKD Continuum

injury

~ 7 days 7-90 days > 90 days

5 N
rd rd

#id BV eGFR|mB4

20222 78 1B~ ~ 2024% 8F298 ~
35 . (2023/06/2408:281129) &
\ k) === Crealinine (2023/08/25 09:14 1 1.30)
_ (2024/02/16 08:10 1 1.07)
25— (2024/08/0109:08 1 3.04)
2
15— - 13
2 (Scr 2x) - i — Cr2.8f
05— .
Q -
20231411 2023N 2023101 202411 20240411 2024 20241101
1 (Scr 1.5x) : |

Subacute AKI 0 Subacute AKD
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2= 2-1E 2L A

1130813 AKI 5F1& EA 1712

v RIETEOME P HRAICET W HT< MO0 E W OHEEFE  © NSADE
YIHRRRRLR ¢ RERRE & YERE v @R[
vRRERE ViE8E rE|E[  r#ER[ @mEv IffE v IEEER
C@R @ VENF vVEORFE  VROEE ©FERTRF © LERF

U T
=L g8= o V'BMI BSA IBW LBW | C_BSA NBPS NBPD HR arE
2024/08/13 0".:):55I 179 108 33.71 2.32 70.50 79.90 1.99
2024/08/13 09:57 107 62 88
2024/08/13 12:46 88 [
2024/08/27 08:21 180 107.5 33.18 2.32 71.30 80.40 2
2024/08/27 08:24 113 56 99

2024/08/27 09:38 99 i
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2B 2- B2 AN IR EE RS W
| L i
-EA\/SEY; ?§$E1$ glucophage(metformin) - Nexium (PPI)
Lipanthyl(Fenofibrate)

= AR &R BB o
—SEHEXRNE - MiERE

A 5E BUBRHEE (life-style modification)
- EIRRS AT _FHR  —FRYEB AR E
-HE A= ZEZ CKDEASBHEUAS A28 2 1
1EH A @mMmtE(350mL) - A0 A A BB (140mL/H)
ZUBERM /N (40mL/AR)
-EERREEEEFHEE

TE HAZE Mt B Bl 1H B8 190 B B9 2 B
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20224 BB B IR e |



2=l 2-E=5 6

* 1130827 AKIl in recoverying, eGFR upto 51, NO proteinuria. PC
sugar 2h 83 without use of glucophage

* AKI caused by drugs, suspected medicines, Nexium, Lipanthyl,
glucophage fro 2 weeks, then recheck lab.

e 11308278 AFY95Z * Nutrition consultation.

e Acute deterioration of eGFR from 7E

FE: [—REMEGEE] wisTEE 20

Flan: AKI cansed by drngs, suspected me:

FEh |1CD FeEh ST 1B
M179 =M =S

Eqth [HEHE LIS [TEH=TE g s HErE| HEe HEE B R | fiaan | & 5 | =
Qo0z202 e sEsE—EED 1.0 I 0]
300800 = ¢ Albnmin JiBlood) 1.0 01 1130827 I ]
200702 Urea I (B 1.0 01 1130527 ] ]
3007031 |Creatinine (B 1.0 01 1130827 I 7]
007071 (K (B 1.0 01 1130827 I 0]
300121 CEC-1 1.0 01 1130827 I 0]
300201 Urine routine examination 1.0 0z 1130227 1) g
2007012 [ (PO T Finger sugar 1.0 01 0160 | 1130327 ] ]
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2= 6112-1e e = 1(GFR)

e [GFR(MDRD) (%] [%£:-365520) [5:-3.0460 ] mi/min 1.73m? AR
— B --- ERRTERE—E8E

2023/10/1  2023/11/1  2023/12/1  2024/1/1  2024/2/1  2024/3/1  2024/4/1  2024/5/1  2024/6/1  2024/71  2024/8/1
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