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Chronic Kidney Disease, CKD

T &

IF=1E : GFR : 100 ~120 mL/min/1.73 m?
EhesaEa IeeiaE > 3EF
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B Im RV BT R

- (DI EEBSHA4IKRRE -
- QMEHKRBEE/MEBELEE -

HEB#4IKBIER eGFR EEEE

FrERE HFAIZSUACR & serum creatinine, Scr

45-60 ml/min 6 1& 38| serum creatinine, Scr
AEEHENa, K, HCO3, Hb, Ca, P & intact-
PTH(IPTH)

30-44 ml/min 3 @ B Alserum creatinine, Scr

&53-61EHAIENa, K, HCO3, Hb, Ca, P &
intact—PTH(iPTH)

< 30 ml/min = BRI A

2 B R @A FT TR B 18 1 B B B R 5 5 2015
Taiwan Chronic Kidney Disease Clinical Guidelines
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B4Rk R =X eGFR

MR & 25 o 3K

B A7 B P e 5K

Tarwanese MDRD

New Tailwanese
equation

A4-variable MDRD

175 x SCr 1154 x
Age 0203 5 0.742

180.91 x SCr -

186 X SCr-1-154 x

AL A ) 0.936 5 Age 0227 % | Age 0203 x (0.742
(if female ) X . .
0.045 0.76 (if female ) (if female )
ErkE (25) 94.8 92.4 84.3
A i 0.7 1.5 13.2

{ ml/main/1.73m? )

V7 4

TN\

B 58 BEE £RE

Wu KD, Chen HC, et al. 2011
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24 Z ™ ( chronic kidney disease + CKD)
o B#4IKBIEZR ( glomerular filtration rate - eGFR)

788 |glomerular filtration rate - oY i PRAE AR BRI
eGFR (ml/min/1.73m?)

Gl >90 EINselE® FREAR 1S B i T BE
BE&EHKRIMER o EFEEB/AREER
G2 60-89 B0 [ B ES ® TE1dmZe| [ /[ BR
EEORIFIME o THIBIgEmE
G3a 45-59 HhEBERIR 1. KiE AR E AKREARIS
] e 2 BIE e EHBSHE
G3b 30-44 TEREE 3 mm e REEHEnER
G4 15-29 ERERIE 4 %R e WEKEREM
o REHEE
G5 <15 RAEABWRE REEAR EREABTEER

BiCER: TRESH eGFR LEE R EiEEB25% -
H% F(rapid progression) : —FAFEeGFRTFE>5 ml/min/1.73m2 -

,ﬂ B XEEM AR EE RSB R AR2ERES 2015
= Taiwan Chronic Kidney Disease Clinical Guidelines L

pFREE,




1= 14 5 B Fm 0 {o] B 2

e £ CKD SEmitm ABAERN A BEANERE Z2@®
& - By K-DOQI ZRIEE NFA -

» LU{IBMNERETAELES KRR =R

. 2533%@&@%@%1% FX (microalbuminuria)

= REMEWEEK

&2 CKD SiEbaffll eGFR B &

E=17dy

EE T

TH BN

BHiE2E - aBRmZRBIEADNEERRZERE

&M B B 06 -1
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B IEERBRIRIR

ﬁﬁﬂﬂﬁrﬂk(ﬂgn) Al E A K/R K, MK,
PRPEXRZS (/‘ 17]() 7J<HH meEX_EFH

FR S ERAEAR (Symptoms) : B0, IEML, B84
AR, &=, E5S, 'Wi[iﬁ 4=t} EY =15
Ik, 5< R, Hﬁ@%l’:’ IK B, 4 I

SMeE FNEAF D 2 _ T3 =71, ERA S
“E’xﬂﬁﬂﬁﬂjiﬁ




AEAKRBAGNRGRFAIR

AN ] BEH R AR ER 24 INEFBRIR TE R Z FRiEUTEE
/ ABEBTEE =R HEHE (BoEREQHEHE)
Albumin/creatinine ratio 24hr albumin ( mcg/ min)
( mg/g orug/mgq ) ( mg/24hr)
Al/1E & (Normal) <30 <30 <20
A2/ HERBEAR 30-300 30-300 20-200
(Microalbuminuria)
A3/ EEBEHR >300 >300 >200

(Macroalbuminuria)

st — 20F WA _RRORILAEES ~ 6 BH - UEES—R/IVERRLE -

A BERRILERZEFAERMEREEREAK - 1BUItRsEEKDIGO
2012 FaFEEs P EEE AR - HAL ERSEEREARK - A2 PEBREHRKK
A3: EEBEBKEUT -

4 B X @ T B = 2 1= 14 B e s i R A2 = TE 5| 2015
Taiwan Chronic Kidney Disease Clinical Guidelines




eGFR#1 78 v &&= Bl 14

eGFREMEATH TR 25 Z AR AL LD

eGFREFS A B & X LT AR

Hazard st {95% 0}

b Chgrt proteinuria

13 —
11 = & Megatiee proteirucis (5 3-20) (7-7-14-8)
m FReforence
1D =
Bs*
Eh [61-11.8)
|
B =
7 = B
(2-4-17-0)
]
6 50"
(39-55)
= 400 .
57 3.8 (32-49) E"
4 - {1/5-8-9) (2-3-6-4) (3:0-4-3)
2.8 = 28 - o
3 (0-6-10-1) w}}ﬂ 1 ETL
- 1-8% 1.8+ iy {1-5-2-4) (25-4-9)
(1.2-2.8) (1:5-2-3) = -
2 - . o R i 6;1 9) 2.3*
i7 —le e o N e (20-27)
1 = {0-2-3-2) 13 1.2 1.4% = 1.3
- (1-0-15) (10-1.2) v (1214
0 T | I ] I ] ] 1
al35 120=-134 105=-11% Gk 110 Go-fg A5= 55 0=l 15=-25 alS
GFR {mLimind 1.7 5 m®)
e — — — ., S —— | e —
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Wen CP et al. Lancet 2008 /




Prognosis of CKD by GFR and albuminuria category

Persistent albuminuria categories
Description and range

KDIGO Clinical Practice Guideline for Lipid Management in Chronic Kidney Disease

A1 A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories: Nﬂrtr;' to Moderately s
KDIGO 2012 Imn:éagred increased increased
<30 mg/g 30-300 mg/g =300 mg/g
=3 mg/mmol 3-30 mg/mmol =30 mg/mmol

ﬁE‘ G1 MNormal or high =80

o

~ o :

- I:En G2 Mildly decreased 60-89

E¢C

___E_ T | g3a | Midly to moderately 45 50

E © decreased

— c

w o

HE= G3b Moderately to 30-44

= o severely decreased

55

-E W G4 Severely decreased 15-29

o Q

o

E G5 Kidney failure <15

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

400 —

L) e [
T - T
| | |

Prevalence of chromic ki drey diseasa (%)

E'Eﬂ-tl

4-7%

45%

5 61‘

B-B%

10:5%

7-4%

2%

26:1%

13-1%

Age (yaars)

20-24 | 2529 i' 139 | 4044 4543 ' G054 GGLLO | G064 | =68

Lancet 2008, 371, 2173-82



W) CKD prevalence in Taiwan

=107 A 2.t B

Table 2. The estimated prevalence of CKD and ESRD per one hundred thousand population.

CKD ESRD
Year Male Female Total Male Female Total
2008 601.11 508.81 555.39 249 24 279.21 264.08
2009 682.72 559.28 62141 265.85 291.60 278.64
2010 755.01 600.87 678.30 283.07 305.40 29418
2011 886.97 704 .36 795.93 298 .84 315.18 306.99
2012 1003.01 781.59 892 .45 312.15 32228 317.21

Int. J. Environ. Res. Public Health 2014, 11, 12848-12865
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1814 = i = 78 Bh & (B eV A )
- BERE AR ENBCEMERIRERE
1. IE*& &2t ( Diagnosis ) B1)58% ( Treatment)
2. faba X+ 2791 ( Assessment of risk )
3. IEfE D HE (Staging)
4. EEBETNEERE (Slow progression )
5
6

 RIBGEESAE (Management of complications)
 BRENEAZEZEETEE (Selection and
preparation of RRT)

o RRT: renal replacement therapy
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Bl ERAERET
- REBIIREERENBRETFA !

- BB HEERWT - E8K - SEERE

- WEEEA R 130 mmHg
— fEf¥ - MigFTE=R
— RIZEHI RV HE PR IR
— #iFs - &I
- BEMYE(NSAIDs ~ Vatom) ~ /O E =R
|3¢'TEE/’§EF/)|L()=_?Z_E'HE7J< 17F%)
< o FEMEEES (APOLI)
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&M B B 06 -1



214 B B 7w S FE (Co-morbidity) Z BR 3
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I\
R b
e n &: 160/90 to 140/84 mmHg < e 76 beats/min
0.8 . 37°C 2 % grade | plttlng edema
7o F WPy

© JRiA AT D B9 Ak (M)

 BUN: 26 mg/dL, SCr=1.1 to 1.5 to 1.8 to 2.0 to 1.9
mg/dL, 102/34=-iz %) ,UA: 12.4 to 9.2 mg/dl (102/3
A2-ig 5 ) & ¥ 246 mg/dL, LDL:106 mg/dL

CECBARRETRE LB By % 2 AR
S B F e R S ok B TR R
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Be T HE ZHE <k 4E

< FYLIN RETARD FC TAB 400 MG PO BID 1 28 56

< NOGOUT TAB 100 MG PO QD 1 28 28

< ROSIS TAB 40 MG PO TID 1 28 84

< SODIUM BICARBONATE TAB
0.6 GM (7.143MEQ/ PO TID 28 84

4

AR MER c L



i K1 LA TR

RITH

— 200 mg/dL:
— 160 mg/dL:
— 140 mg/dL.
— 120 mg/dL
— T XKLEEE KRR T %‘ R

1o R 7 MW 2226 B4 - Z2RS [M#E < 130mg/dl -

EAY

e

4=}

* b

ABRIE E I RIS -
R ?

'] ~F

'] 7%
'] 7%

] 7%

AR B W IIRE R -

ftw & % o
HbA1C<7 % -



— 140 mg/dLr*

— 120 mg/dL<F
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—FYLIN RETARD FC TAB 400 MG
— NOGOUT TAB 100 MG
—ROSIS TAB 40 MG

—SODIUM BICARBONATE TAB 0.6 GM
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FIGURE 52-1. Proposed mechanisms for progression of renal disease.

Initial pathogenic injury
Y
Glomerular injury
¥
Diabetes mellitus Reduced filtration area [« Arteriosclerosis <
Y : Y :
Formation of advanced Adaptlvehhemodynamlc Hyperlipidemia
glycation end-products Ganges
I
Increased glomerular Increased glomerular ; ;
blood flow capillary pressure Systemic I:)\/pertensmn
Y Y
v Y Y v
Glomerular hypertrophy | — Epithelial injury Endothelial injury |7(_U Mesangial injury —
v ’
Focal detachment of > Proteinuria
epithelial foot processes
Y
- Glomerular Microthrombi occluding . : y :
hyaline deposition glomerular capillaries Mesangial expansion
‘ Iy
> Glomerulosclerosis «— Microaneurysm formation |«
Y
> Progression of =
renal disease
—

pharmacotherapy,8th
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Prevention of obesity ]

O

Screening & prevention of diabetes

@ once diabetes occurs glycemic

: control may prevent/delay
ﬂtes_] the development of diabetic

4

kidney disease

Diabetic kidney disease

< ] Glycemic control '

< ] l Blood pressure control l ' >

{— [RAAS inhibition |

Lipid management] I:>

ESRD

cvo |




7|-}:3) Kr 322
(Diabetic Kidney Dlsease DKD)

 The evidence for a beneficial effect
of glycemic control on DKD 1s based
almost exclusively on prevention of
microalbuminuria and reduction of
progression to macroalbuminuria.




G NP B8 Quantification of Proteinuria

Spot Collection: Protein-to-

Spot Collection: Albumin-to-

Category 24-Hour Collection® Creatinine Ratio® Creatinine Ratio® Timed Collection?
Normal <300 mg/day protein <200 mg/g (<22.6 mg/mmol) <30 meg/mg (<3.4 mg/mmol) <20 meg/min

<30 mg/day albumin
Microalbuminuria 30-300 mg/day albumin Not applicable 30-299 mcg/mg (<33.8 mg/mmol) 20-199 mcg/min
Clinical proteinuria 2300 mg/day protein or albumin ~ >200 mg/g (>22.6 mg/mmol) >300 mcg/mg (<33.9 mg/mmol) =200 mcg/min

or albuminuria

Milligrams of protein or albumin per 24-hour period.

illigrams of protein per gram of creatinine (milligrams of protein per millimole of creatinine).

Micrograms of alburmin per milligram of creatinine (equal, as a ratio, to milligrams of alburnin per
Foundation recommendations also ate gender differences for values of spot albumin-to-creatin

AWhen multiphied by 1,440 minutes in a day, the values obtained are similar to those listed for the

TABLE®2;3. Quantification of Proteinuria
iR J

.......

Table 11—Definitions of
abnormalities in albumin excretion

Spot collection

Category (ivg/mg creatinine)
Normal <30
Increased urinary =30

albumin excretion™

*Historically, ratios between 30 and 299
have been called microalbuminuria and
those 300 or greater have been called
macroalbuminuria (or clinical albuminuria).
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ADA 2014 Guidelines

.| Individualization of Glycemic Targets
for Adults With Diabetes

Lowering A1C below or around 7.0% shown to reduce
- Microvascular complications
- Macrovascular disease”

More or less stringent targets may be appropriate for individual patients
if achieved without significant hypoglycemia or adverse events

More stringent (<6.5%) - Less string:ant !:':B%]
+Short diabetes duration -Sievﬁere I?ypﬂglycemla history
*Long life expectancy “Sl i >xpectancy
-No significant CVD *Advanced microvascular or

macrovascular complications
*Extensive comorbidities

*Long-term diabetes in whom general
A1C target difficult to attaint

Targets shown are for nonpregnant adults

*If implemented soon after diagnosis; TDespite diabetes self-management, appropriate glucose monitoring
effective doses of antihyperglycemic agents (including insulin)

CAVD=cardiovascular dizsgaase



KDOQI Diabetes Guideline: 2012 Update A]KD

Table 4. Dose Adjustment for Insulin Compounds and Oral Medicines for Diabetes in CKD

Medication Class and Agents CKD stages 3,4, and 5ND
Insulin
Glargine No advised dose adjustment*
Detemir No advised dose adjustment*
Neutral Protamine Hagedorn (NPH) No advised dose adjustment*
Regular No advised dose adjustment*
Aspart No advised dose adjustment*
Lispro No advised dose adjustment*
Glulisine No advised dose adjustment*

First-generation sulfonylureas

Acetohexamide™ Avoid use
Chlorpropamide GFR 50-80 mL/min/1.73 m* reduce dose 50%, GFR <50 mL/min/1.73 m? avoid use
Tolazamide Avoid use
Tolbutamide Avoid use

*Adjust dose based on patient response 0



Second-generation sulfonylureas

Glipizide No dose adjustment
Glimepiride Start conservatively at 1 mg daily
Glyburide Avoid use
Gliclazide™ No dose adjustment
Meglitinides
Repaglinide If GFR <30 mL/min/1.73 m* start conservatively at 0.5 mg with meals
Nateglinide If GFR <30 mL/min/1.73 m? start conservatively at 60 mg with meals

Biguanides
Metformin*** United States FDA label states, “do not use if SCr =1.5 mg/dL in men, =1.4 mg/dL in women"

British National Formulary and the Japanese Society of Nephrology recommend cessation if

eGFR <30 mUmin/1.73 m?
Thiazolidinediones
Pioglitazone No dose adjustment
Rosiglitazone No dose adjustment

***These levels are controversial (seg;text).



:
AL

Alpha-glucosidase inhibitors
Acarbose
Miglitol

DPP-4 inhibitor
Sitagliptin Januvia

Saxagliptin ~ Onglyza

Tradi
Linagliptin radjenta

Avoid if GFR <30 mL/min/1.73 m?
Avoid if GFR <25 mL/min/1.73 m?

GFR >50 mL/min/1.73 m*: 100 mg daily
GFR 30-50 mL/min/1.73 m?: 50 mg daily
GFR <30 mL/min/1.73 m?: 25 mg daily
GFR >50 mL/min/1.73 m?: 5 mg daily
GFR =50 mL/min/1.73 m?: 2.5 mg daily
No dose adjustment

Vildagliptin** ~ Galvus

Incretin mimetic o
Exenatide Byetta

Liraglutide Victoza

Amylin analog
Pramlintide

Dopamine receptor agonist
Bromocriptine mesylate*

GFR =50 mL/min/1.73 m*: 50 mg twice daily
GFR <50 mL/min/1.73 m?: 50 mg daily

Not recommended in GFR <30 mL/min/1.73 m?
Not recommended in GFR <60 mL/min/1.73 m?

No dose adjustment and not recommended for patients with CKD stage 4 or greater

Not studied in patients with reduced GFR

42



Metformin &l

Jﬁaiﬁ%u o XXXXXXX I R

E# b6 o Mw A Fx ol 156 cm HME 66 Kg

| [ERER

EREN S A

a ié%&ﬁ : 000

A fa % - 1. Acute renal failure complicated with metabolic/lactate

acidosis and hyperkalemia, R/O glucophage related , 2. Type ||

diabetes under OHA control, 3. Bipolar disorder, 4.Hypertension, 5.

Old CVA?

p = # %7 ¢ 1. Acute renal failure complicated with metabolic/lactate

acidosis and hyperkalemia, R/O glucophage related , 2. Type ||

diabetes under OHA control, 3. Bipolar disorder, 4.Hypertension, 5.

Old CVA?

(%’Lﬁjﬁt‘ E- %o}i?‘%:@; ~ %Q,;“é% /_%L)
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Metformin X &)

*3 % (Chief ComPlaint):

conscious disturbance since 1-2 weeks ago and
exacerbated since this morning

* » 2K # % . (Physical examinations):

Vital sign: BP:50/20->110/70 mmHg, BT:36.5 C,
PR:59 /min, RR:18 /min

GFR=43.6 mL/min (CG), Scr=1.5mg/mL
. GFR=4.36 mL/min (CG)

=

44



Metformin %

 Amaryl 2mg tab 1# bidac,

* Deglu50mg tab (Acarbose) 1# tidac,
e Actos 30mg tab 0.5# qd,
 glucophage 850mg po tid

« Aprovel 150mg 1# bidpc,

e Ateol 100mg FC tab 1# qd,

« Mevalothin Protect 20mg tab 1# qn,

* Lipo-Merz R.500mg cap 1# qd,

« Tonex 10mg/g 40gm cream s tid,

« Eszo (Estazolam) 2mg tab 1# qn,

* Biperin2mg tab 1# qd,

« Seroquel 25mg 1# qgn

(all the drug list above was prescribed during 1040609-1040709) s

@\
L



Metformin ?5 t"] GFR=43.6 mL/min (CG),

B £ 56F Scr=15muyfmt _
GFR=4.36 mL/min (CG)

wmp\p gy 7 B 7/12{7/11|7/10|7/10| 7/9 |7/9| 7/8 | 7/8 | 7/8 | 7I7 5/12
Glucose urgent 326 | 289 pc/181AC
HbA1C 9.5 8.8
BUN 7-20mg/dL | 40 55 | 40 | 35 (38|29 |86 119 110 27.9
Creatinine | 0.6-1.6mg/dL | 4.6 6.5|53|4.7(57/44]19.8(13.2] 15 1.5
AST 10-34U/L 25
Albumin 3.8-5.1g/dL 3.1
Na 136-146mmol/L | 134 130|130 [ 132 (132|135({135|132| 125
K 3.5-5.3mmol/L | 3.2 34|135[37]4(33|45|64]| 8
WBC 4.8-10.810%ul | 8474|184 |58 3.6 6.5 8.3 11.4
CK 796 1086|1180] 1254
CK-MB 26 33| 75| 30
Troporine | 0.1 0.11]0.09] 0.12
R padfise 7| 28-100 U/L 50

46




Metformin % &)

Date 77 8 TR 8 T8 18 | T8 | 79 | 7110
Time 23:59 | 1:43 | 2:56 | 3:38 | 6:25 [ 10:15 | 16:25 [ 12:37 | 7:13
pH 7.003 | 7.244 | 7.225 | 7.239 | 7.268 | 7.281 | 7.353 | 7.43 | 7.429
PaCO2 | 159 | 275 | 28.6 | 279 | 294 | 29 | 354 | 26.1 | 38.2
Pa0O2 268.5 121721 106 |107.3] 93.6 | 81.4 | 93.5 [ 111.2| 671.7
HCO3- | 39 | 115 | 114 | 115|121 [ 132 [ 192 | 17 | 2438
Sa02 99.1 | 995 | 97.1 | 97.3 | 96.3 | 94.7 | 96.8 | 98.3 | 96.3
|actate 10.1 | 9.7 | 7.8 | 8.7 9 58 | 5.3 | 1.1
K+ 6.4 | 47 | 34 | 33

NaHCO3| (ER) [4AMP 4AMP

a7



Metformin 5[#2.Z FLIE 73 (lactic acidosis) «
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Metformin S|#E ZE.EE &=
BIAAR REBRER 27

Ix_ Metformin HEFAEREF

RERELREFH
BEAER ZHE (%)

=8 471 (57.9%)

=2 342 (42.1%)
FiE (5)

FiE L EEE 68.3%11.4

& 15-95
FRREER

T 19 (2.3%)

fBRSEan 24 (3.0%)

B JEAER 133 (16.4%)

HitgEAERE 117 (14.4%)
EEREFERIE 520 (63.9%)
MEstT 813 (100% )
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Metformin S|EHBEPS/EREEELXESH ( n=111)
BiRERE

B

Rl (A, %")

B

g
FHR(A,%")

> 80 %

< 80 5
MPIERE ( mmol/L)
SHEE" (mg)
#BmBElE' (X)
MmENEETREERE "
( mg/dL )
BURBAR (A,%'")

B > 1.5 =14

Bt <15 < 14

¢eGFR B F19(8
( mL/min/1.73 m® )

< 30
= 30

(n=87) '

45 (51.7)
42 (483)
68.7£115
15 (172)
72 (828)
188%89

16103 26891 1658.71669.0
215.5 (7-1238)

56 (1-3650)
1505

47
29 (61.7)
18 (383)

472%153

10 (213)
37 (78.7)

¢GFR 30 mL/min/1.73 m’ E‘w!ﬁ:’&ﬁ (A

(n=24)°

16 (66.7)
8 (333)
6681111
3 (125)
21 (875)
17.119.4

1513

11
5 (455)
6 (545)

7671444

n,,.;‘ll}
2 (182)
9 (818)

(n=111)

61 (55.0)
50 (450)
6831114
18 (162)
93 (838)
185190
1620.7 £ 681.9
90 (1-3650)

15208

58
34 (586)
24 (414)

5361248

12 (20.7)
46 (79.3)

FH (A)
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Metformin S|fE ZF EE P &=
Bl R &EREHRER 7

£H  Metformin SIEABTE T BREAKFERKELREERE NKF-K/

DOQI EH B ERE B 2
=E NKF-KDOQI EXBRERSE (4BA)
=k S
1 2 3 4 5 hi st
T 0 3 5 0 2 8 18
EREMm 0 2 1 1 3 5 12
7 S g%g%ﬁﬁﬁﬁﬁﬁ)‘ 0 4 22 1 3 27 57
R _ . . 0 9 28 2 8
E ARl— (@) (%) (0.0) (19.0) (s96) {43) (170) &7
HttmETrRERE
g (EESEFEEZEE) | : S ! 6 b
ERETRSEH
(A) (ELRBEE) 1 1 0 0 0 7 9

- . 2 11
mat (%) (34) (19.0)

"EOLREERESTETAUER ABEHE -

3 9

52) (155) 53 111




vy 4

Metformin 5l € Z2F.BEEP S
BAFR RERRER ST

X— Metformin ZERERS|IEIHEPSHEAREREF
BRIE E {th 15 @bz R T

Presence of any condition associated with
hypoxemia (eg. COPD . acute CHF and
AMI). dehydration. or sepsis

Hypersensitivity to metformin

Renal disease or renal dysfunction

(specifically, serum creatinine concentration
> 1.5 mg/mL in males and = 1.4 mg/mL in
females)

Iodinated contrast media. mtravascular use n
radiologic studies

Acute/chronic metabolic acidosis

Clinical or laboratory evidence of hepatic
disease

Acute /chronic excessive intake of alcohol

Age = 80 years old

After any surgery unfil patient's oral intake 1s
resumed and renal function 1s deemed normal

*CcoPD : 14 EEMME (chronic obstructive pulmonary disease )

T CHF ' 7EM'% /0T I8 (congestive heart failure )

fAMI - 2001182 (acute myocardial infarction ) _—
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NEESmetforminik 9 & 5
B L ERERAEE

[+ p ¥ :2014-11-28) @ B R fe > 8 [ MI2& 3 ¥
1031412405A%%
A g2 5 metformin & A B R LR SR E T o
Tﬁﬁ%—é.i = % 481% o
A= A5 7 I
— ~ % metformin & & Z 5. > & A4 B \
A OYRp 4P B~ pRIE 4 éf‘ﬁ%ﬁﬁgﬂfé gﬂlf;' :sf.ae ;;
()i % .
OT# ik &5 % 0970344756%* :

A

¢
A EFART AN D %ﬂ’p%?ﬂwﬁiﬂﬁ
7 rﬂ‘lFDJ P\f" ) |xZ;‘J‘“‘i [ B~ ‘flj‘q'

~ "

"‘39 ml/min/1.73 m2# * | o
e K=

TSG"

National Formulary  Japanese Society of Nephrology KDIGO
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nNESmetforminpl 75 2% 55

B :F{En\n%*HE%$E

NEEmetforminfk 73 LA RMEBEEER -

(_) S:]1hE "REH=. & :
1A T EsAIKEEEEE (eGFR) /THR30-45
ml/min/1.73 m2ER=FEH 1 -

2 lEa—jt’”“J (Z5]m "W A - 3000 mqg ; #&
= | it ZOOOng C BHEtEE RN E L - B[S
IS EEI/:TH%ETU‘EZ i - BIERC S A S| B %4 o

BHEXREISHETE -

The avalilable evidence suggests that the dose of
metformin should be reduced to a maximum of 1000
mg per day when the eGFR reaches 45 ml/min per
1.73 m2 , and should generally be discontinued when
the eGFR reaches 30 mi/min per 1.73 m2 .
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NeE TS metformingi 9

HEmBT A RERSEE .

IZ] AP BEFSFE1031412405AE S T S metformin
RO EmBAGEaEREEASZSE, -
[E27HHR : 2015-04-15] : #RANEE : BEEFESE
1041402974A55%

T EBFIAZEIEEFEL1031412405AE A NE TS
metforminB 2 2 m B LA R BEEE , -

WKIE B2 55 5564 815% -

A==
/A\\I:IE_E"

— . ZmetforminfiH &R A E HE - 21036
118280 LIS B = 5103141 2405A% A & 2T (44t &
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NeE FEmetforminpin

@mB hAERMEFESH .
NEFE

— ~EBsgmetforminii 2 E R ENEZER - NEFERERNAZEZRE
ORI —ANE - B REIEEFEFE1031412405A58 S 2N
EIEWMH
() BRI AEEE—2Z(—) 5  ELEEIEEE]hE "EE ) & AED
( BITE PR @ EE ) 97&1@]%?%?**%970344756%5metformln}iz
ZmhENTHEZIERSZEHBESE LT  AEBIEAEEEZ "
=1 RE - B A "B##IkEERER (eGFR) /N30 ml/min/1.73
Zifiﬂ% °
(D) BEIAGEEE—Z(D)2Z15  ELEEEES] " B44IKiE@ER (
eGFR))|EA3O 45 ml/min/1.73 m2EB=ER L -
(E)%ﬁ%’&%%lﬁ Z(=)5 : Emetforminii 7 & 77 £ 2 o %’AMIéz
A BINEEAEREBVZESMBAERE BN MBEiHhER R E
”?1‘5%‘%%5
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Metformin in AKJ

e acute kidney injury or rapid volume depletion
associated with an intercurrent illness. (to
withhold metformin if they experience
intercurrent illness that could lead to rapid
volume depletion.)




A10BAO2metformin 500mg 1# TID
A10BD17metformin and acarbose
A10BD13metformin and alogliptin
A10BD16metformin and canagliflozin
A10BD15metformin and dapagliflozin
A10BD18metformin and gemigliptin
A10BD11metformin and linagliptin
A10BD0O5metformin and pioglitazone
A10BD14metformin and repaglinide
A10BD03metformin and rosiglitazone
A10BD10metformin and saxagliptin
A10BD0O7metformin and sitagliptin
A10BD02metformin and sulfonamides

A10BD08metformin and vildagliptin

‘1‘\

1# QD

1# QD


http://www.whocc.no/atc_ddd_index/?code=A10BA02
http://www.whocc.no/atc_ddd_index/?code=A10BD17
http://www.whocc.no/atc_ddd_index/?code=A10BD13
http://www.whocc.no/atc_ddd_index/?code=A10BD16
http://www.whocc.no/atc_ddd_index/?code=A10BD15
http://www.whocc.no/atc_ddd_index/?code=A10BD18
http://www.whocc.no/atc_ddd_index/?code=A10BD11
http://www.whocc.no/atc_ddd_index/?code=A10BD05
http://www.whocc.no/atc_ddd_index/?code=A10BD14
http://www.whocc.no/atc_ddd_index/?code=A10BD03
http://www.whocc.no/atc_ddd_index/?code=A10BD10
http://www.whocc.no/atc_ddd_index/?code=A10BD07
http://www.whocc.no/atc_ddd_index/?code=A10BD02
http://www.whocc.no/atc_ddd_index/?code=A10BD08
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b  DPP-43 A 2 B &

% RFDA28p 2 # & 2 &2 > & P A%
ANy S f@z@aﬁ BV IR T 33:«T2DI\/I}};‘3
i * TR 1S )3 8 & o ek AR -

“Ql: = — JEDPP-44r4|H48 ¢ & = i ip K 4L
RE 7

“AL: & fEDPP-43r | B 28 G R AR 2 0 ¢ 4
sitagliptin (281]) ~ saxagliptin (551)
linagliptin (2%1) ~ alogliptin (151) %
V|IdagI|pt|n (2%]) » 2 WFDA1I IR B av 3 k3
5 iEB3% H_0E B 2 g (class effect) -
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B  DPP-4Fvd| |2 i & X
Q2 Ma R TS ?
A2 ' f:#ﬂ Ta‘?"}»’ AT R RFR A A
H o 10,«;};3,;. Y éi—:f 13 LIRERES

A3 : 330 ¢ § 230 i - B R RER o o
< 3R> g i B335 ° 3 84k 3 B DPP-
43‘”’?%1’*%"] T - T SRR BER
l}’i—]} @—w,t}i'
“3 WFDAZx 57 p FiR%E > 3 M aR &
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[FDAE ]
P MiEZESGLT2HIHI B ol ge ENE P S
(acidosis)
e 2015#6%5p B ¥ 7
. [FDA%,rgm] AR RTEESGLT 24w 4| 3 ¥ it %
kAL ¥ & (acidosis) » ipo R iBALY B 4 ﬁ-’r;

P ARG EES 2L (FDA)150 47
NP RS A
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SGLT2#1 B o] se B2 EE P 55

(acidosis)

FDARY A R I FE 38 3R 2 475 2 2R WL 2 20 7B 52 FI SGLT 240 il o HA i 38 £ e
DEREHG -

IRPE Exie A BEsE BRfE FASGLT 24D M edfg h 55 BRI R SR Ed & - FUE
FDAZE:E - SRAEBEAENEZRE N  AFEBTIEHEEE -

BE2065HEEE R
(1) wFREARERERPEEE  Fi928 (1~175X)
(2) [I#ELCIE AR KEEIRL P2 (DKA) & - 3342200 mg/dL

(3) REEDHEAKRIZS " SAG (aniongap) BBhE " - HEFHE L
128 (ketone)

FDAIEZ ) 5ERTERBE - FEUJHEENEISIE ~

EiR5R - FDA Drug Safety Communication: FDA warns that
SGLT2 inhibitors for diabetes may result in a serious condition of

\ B 00 much acid in the blood. http://g00.gl/ngLkOo



http://l.facebook.com/l.php?u=http://goo.gl/ngLkOo&h=OAQE_BtHx&enc=AZPU6kgos7o0yxeQfBJFSXz3KEToELh-R4u0TL8CCKeYAsVDztBPCkhPbsM4rcPPkSa6TNssbFgLe7_SMcmSD12W6iSG0qx5MwS3keeA1HFjC0uXeRyRHMIyOaqgKx6e9TJ789LVjHU4_-5GyShEYDAw&s=1

EDASGLT MBI T A MRS cumddnmy

FDART * #E PR MAESEYSGLT 2B EI nT SE 8 AL hE
(acidosis) * BUsEI204EEPFMRA ° B R ERDEREE o

RERRAS > MaEBEPRERTDE  BFEASGLT2MFIE

D C
EEJ:HEEQSGLTzﬂ]ﬁu@] ________ | (ali:é’rnative name) L

Dapagliflozin Bristol-Myers Squibb/
(BMS-512148)*-%7 Astra/eneca
Canagliflozin Johnson & Johnson/
(TA-7284, Mitsubishi Tanabe
O NJ-28431754)%5-32 Pharma
~
Eﬁ'ﬁ;ﬁﬁug% I'EAG{%%E BI-10773 (REF. 33) Boehringer Ingelheim

Bhs. > TREUMPAEPSE el :
38 > (EHEARE > migEsg | Empagliflozin (Jardiance)
| BBES

v
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1= 1% 5 B T 7R A B [ BR 229955 7%
E & BIRIES I eeR R E =

FEY)mIA FIBEETERER | DIEEETRRER (Cor) | HLEEETRRER | AEEETRRAER

(Ccr) 60-90 mil/ | 30-59 ml/ (Ccr) 15-29 mil/ | (Ccr) < 15 ml/
min/1.73m2 min/1.73m2 min/1.73m2 min/1.73m2

Atorvastatin = A EE |

%
Pravastatin EAEEM| =

Simvastatin BN = it 5 mg/day /N
Fluvastatin =AM E FBIEAR - Ccr< 30 ml/min Z BB =R
%

Rosuvastatin A 7538 22 £ 5 mg/day E/NOMER - &
ﬁ”*“UglO mg/day

Lovastatin AFHAREE ZEBEFEZFER

Nonstatin




= 14 55 it 7 9 A B [ Bl %2 49055 7%
E & BIRIES I eeR R E =

#2417 ANBE BT ERIS 2R (Cer)| M BEBTERIS 2R ABL BT ERIS =R A B& BT ERS 2R

60-90 ml/ (Ccr) 30-59 ml/ | (Ccr) 15-29 ml/ | (Ccr) < 15 ml/
min/1.73m2 min/1.73m2 min/1.73m2 min/1.73m2

Cholestyramin  E#&EARR - BIIEENMEZZ BICBEI EFRGER
e

Colesevelam  AFEFHEE S

Ezetimibe AEREE S

Gemfibrozil AEFREE S

Fenofibrate AFEHRENE BK1L/AEZEERE Z=EH
Nicotinicacid FEEBEAR - BIIgEEAEEZZ R ERE=EHBER
Omega-3 TR S

fatty acid

N sRRE,

A

W

A

SE
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KDOQI Diabetes Guideline: 2012 Update

AJKD

Table 7. Dose Adjustment for Lipid Lowering Medicines in CKD

rd

Medication Class and Agents No CKD or stages 1-2 CKD stage 3 CKD stages 4-5 Kidney transplant

Statins (mg/day)

Atorvastatin 10-80 10-80 10-80 10-20

Fluvastatin 20-80 20-80 10-80 10-80

Lovastatin 10-80 10-80 10-40 10-40

Pravastatin 10-40 10-40 10-20 10-20

Rosuvastatin _5-40 5-20 5-10 5

Simvastatin 5-40 5-40 5-20 5-20
Bile acid sequestrants (g/day)

Cholestipol 5-30 5-30 5-30 5-30

Cholestyramine 4-16 4-16 4-16 4-16

Colesevelam 2.6-3.8 2.6-3.8 2.6-3.8 2.6-3.8
Fibric acid derivatives (mg/day)

Bezafibrate* 400-600 200 Avoid Avoid

Clofibrate 1000-2000 500 500 Avoid

Ciprofibrate* 200 Unknown Avoid Unknown

Fenofibrate 96 48 Avoid Avoid

Gemfibrozil 1200 1200 600 600
Other (mg/day)

Ezetimibe 10 10 10 Unknown

Niacin 2000 2000 1000 UniG@wn




AP

e commended doses (mg/d) of statins
In adults with CKD 2013

Table 4 | Recommended doses (mg/d) of statins in adults with
CKD

eGFR G3a-G5, including patients on

Statin eGFR G1-G2 dialysis or with a kidney transplant
Lovastatin GP nd

Fluvastatin GP 80’

Atorvastatin GP 20°

Rosuvastatin GP 10°
Simvastatin/Ezetmibe GP 20/10"

Pravastatin GP 40

Simvastatin GP 40

Pitavastatin GP 2




Table 2. Recommended Doses of Statins in Adults

mecommended doses (mg/d) of
statins in adults with CKD 2013

ACC/AHA Recommendations for eGFR = 60 mL/min/1.73 m?

KDIGO Recommendations for

High-Intensity Statin Moderate-Intensity Statin eGFR < 60 mL/min/1.73 m?
Atorvastatin 40-80 mg 10-20 mg 20 mg
Fluvastatin — 80 mg 80 mg
Lovastatin — 40 mg Not studied
Pravastatin — 40-80 mg 40 mg
Rosuvastatin 20-40 mg 5-10 mg 10 mg
Simvastatin —= 20-40 mg 40 mg
Simvastatin/ezetimibe — Not mentioned in ACC/AHA guidelines 20 mg/10 mg

Abbreviations: ACC/AHA, American College of Cardiology/American Heart Association; eGFR, estimated glomerular filtration rate;

KDIGO, Kidney Disease: Improving Global Outcomes.

#Simvastatin, 80 mg, would be high intensity, but this is no longer recommended by the US Food and Drug Administration.

Given the potential for toxicity with higher doses of statins and the relative lack of safety

data, a definite target LDL-C is not recommended in DKD patients.

Patients with DKD on dialysis should not be initiated on statin or statin/ezetimibe

treatment, given the lack of evidence that such treatment is beneficial



«R g

@ Pharmacological treatment of high
riglycerides: effects on risk of pancreatitis

Although previous guidelines have suggested the use of fibric acid
derivatives for preventing pancreatitis from severe
hypertriglyceridemia, the evidence supporting the safety and efficacy
of this approach is extremely weak, especially in patients with CKD.
Therefore, the Work Group no longer recommends this approach,
especially since statins appear to prevent pancreatitis in people with
normal or mildly elevated TGs.

Fibric acid derivatives could be considered for the rare patients with
CKD and markedly elevated fasting levels of serum TG (411.3
mmol/L > >1000 mg/dL). If such therapy is prescribed, fibric acid
derivatives must be dose-adjusted for kidney function.

Concomitant therapy with both a fibric acid derivative and a statin is
not recommended in patients with CKD due to the potential for
toxicity.

Kidney International Supplements (2013) 3, 284-285
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Table 6. Guideline Comparisons of Goal BP and Initial Drug Therapy for Adults With Hypertension

Goal BP,
Guideline Population mm Hg Initial Drug Treatment Options
2014 Hypertension General 260 y <150/90
guideline Nonblack: thiazide-type diuretic, ACEI,
General <60 y <140/90 ARB, or CCB; black: thiazide-type diuretic
or CCB
Diabetes =140/90
CKD <140/90 ACEl or ARB
ESH/ESC 201337 General nonelderly <140/90
General elderly <80 y <150/90 Diuretic, B-blocker, CCB, ACEI, or ARB
General 280 y <150/90
Diabetes <140/85 ACEl or ARB
CKD no proteinuria <140/90
— ACEl or ARB
CKD + proteinuria <130/90
CHEP 2013* General <80 y <140/50 Thiazide, B-blocker (age <60y}, ACEI
General 280 y <150/90 (nonblack), or ARB
Diabetes =130/80 ACEl or ARB with additional CVD risk
ACEIl, ARB, thiazide, or DHPCCB without
additional CVD risk
CKD <140/90 ACEl or ARB
ADA 2013°° Diabetes <140/80 ACEl or ARB
KDIGO 20124 CKD no proteinuria =140/90 ACEl or AR
or
CKD # proteinuria =130/80
NICE 201142 General <80 y <140/90 <55 y: ACEl or ARB
General 280 y <150/90 255 yor black: CCB
ISHIB 201044 Black, lower risk «135/85
Target organ damage <130/80 Diuretic or CCB

or CVD risk




gEohth Joint National Committee
JNC 8

DMECKDE REBEREHH
EEHFE ! S bR M BX EEY)
I | |
He #E | E8 | AmER | B
SmMEfA | EDME | FE | <140/90 | ACEI/ARBEEZ S EEN
(140/90) & | CKD | G R 3R ) FBB
v & (150/90) | & | <140/90 Thiazide FE& (T) ROE Hithfe
" MBEED | mDMI | <60 | <14000 | ACEUARBE | C | mE®m
1A CKD ‘w CCB BET A )

CEYY EMEYESESEEE BINELS—18 FEBE . LT ACEI/ARB 5 CCB
BEEEYFTEESRE  NMLEE—18 - FEE® - ML Tt ACEI/ARB 5 CCB
Aol GCIISEREMMEEY - s FDC - FEZEER - #NERE

combination; BB = \-blocker .




ACEI/ARB In DKD

The recommended goal being 130/80 mm Hg

Drug choice. The use of antihypertensive drugs that intervene in the
RAAS is preferred in patients with diabetes and CKD as these drugs
show CV and renal protection beyond BP control compared with
other antihypertensive drug classes

Treating early CKD. Several trials have shown that RAAS blockade is
not only effective in late-stage renal disease in diabetes but also in
early CKD

The IRMA-2, INNOVATION, BENEDICT, and ROADMAP studies showed
that RAAS blockade can prevent transition from microalbuminuria to
macroalbuminuria, as well as from normoalbuminuria to
microalbuminuria in hypertensive diabetic patients.106-109

Both KDIGO and the updated KDOQI guidelines thus suggest an ARB or

ACE-I in normotensive diabetic patients with albuminuria 430 mg per
day.39,89,90




able 4. Evidence-Based Dosing for Antihypertensive Drugs

Target Dose

Antihypertensive Medication Initial Daily Dose, mg in RCTs Reviewed, mg No. of Doses per Day
ACE inhibitors

Captopril 50 150-200 2

Enalapril 5 20 1-2

Lisinopril 10 40 1
Angiotensin receptor blockers

Eprosartan 400 600-800 1-2

Candesartan 4 12-32 1

Losartan 50 100 1-2

Valsartan 40-80 160-320 1

Irbesartan 75 300 1
B-Blockers

Atenolol 25-50 100 1

Metoprolol 50 100-200 1-2
Calcium channel blockers

Amlodipine 2.5 10 1

Diltiazem extended release 120-180 360 1

Nitrendipine 10 20 1-2
Thiazide-type diuretics

Bendroflumethiazide 5 10 1

Chlorthalidone 12.5 12.5-25 1

Hydrochlorothiazide 12.5-25 25-100° 1-2

Indapamide 1.25 1.25-2.5 1
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2L FHEs S L ok oF 2 (NSAID)
®F-k er'/%
® Allopurinol & Benzbromarone
® Febuxostat
o L2 1 2R L
® = X 1 >vh2000cc -k - fafFEF p AE 1 0 1400 cc
I
®:f g PR E 4T
® 4 8 5
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£ Rs 4
% = /&:160/90 to 140/84 mmHg < §¢: 76 beats/min %8
& 37°C » % [ grade | pitting edema
T % E By
SRR AT T R0 FR (F44)
“ BUN: 26 mg/dL, SCr=1.1t01.5t01.8t02.0t0 1.9
mg/dL, 102/34=-iz £) ,UA: 12.4 to 9.2 mg/dl (102/34=-iz
» o ¥ 246 mg/dL, LDL:106 mg/dL
BRI SIEAR A AT A F R L T R
FoeE e R~ ke s AL TROR
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Be T HE ZHE <k 4E

< FYLIN RETARD FC TAB 400 MG PO BID 1 28 56

< NOGOUT TAB 100 MG PO QD 1 28 28

< ROSIS TAB 40 MG PO TID 1 28 84

< SODIUM BICARBONATE TAB
0.6 GM (7.143MEQ/ PO TID 28 84

4

AR MER c L
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® 200 mg/dL
® 160 mg/dL
® 140 mg/dL

® 120 mg/dL

r4Tr
r4TE
r4TE

r4TE

)

T XA SR R X E R



% |

% &4 ehg 7y (LDL) pHE L @ ? |

OrE ‘47*?31\#'3”_?]5] )

® 200 mg/c | 1 F

®160 mg/c_,u—r

®140 mg/c_,u—r

®©120 mg/c | 1] F

@ ThEE KT a—“*“"i;ﬁi/ﬁﬁ Y
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This 84-year-old male patient
BP: 92/63 mmHg, HR:96/min, RR:20/min, BT: 37.1 C
*Past history:
1. Systemic disease history
(1) Gout arthritis
(2) Hypertension and HCVD for 30 years
2. History of major trauma or other surgery
(1) PAOD of left leg s/p BKA, L't

(2) Duodenal ulcer perforation s/p Exp. Lap with
duodenorrhaphy (2011,

3. No known allergy history of food or medicine
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% v *iE OBREF O IAE
COMBIVENT UDV 0.2 MG/ML 2.5 ML INHL QID 1
NEXIUM INJ AND INFUSION 40 MG IV Q12H 40

BROWN MIXTURE 120 ML PO BID 5
COLCHICINE TAB 0.5 MG PO BID 1
COFARIN TAB 1 MG PO QD 1
Amiodarone 200mg PO QD 1



colchicinei¢ * z_ & p|

® Colchicine > F 2% £ » FDAZZRZ 37*% 2 ‘KA &
Mg iTpF o 8 % 1.2mgr FRcolchicinez - B/ pFis ¥
f‘!é&-@ E.‘)ﬁa'}‘i'» » L % 0.6mg e 4oFE I F 2 0 P2
- 3]s =x0.6mgr PRcolchicinei #* o

® Colchicinez_ * Z . Fl#,g‘},% B2 T a7 K
Cler<30mL/minute » 32 & 2 = i¥ - =1 0.3mg " JK o

® {5 p w2 /EL » colchicinez_ & * & JF/3 g % 2 % 3

it > & 7 B 5 #rd|CYP3A42 55| & 4 41\."
cyclosporine ~ ketoconazole ~ ritonavir ~ clarithromycin -
verapamil ~ diltiazem -
® & Jp ¥t * colchicinez B2y g g

2 B iE* o

51

.
—
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BREFBLOAEZITRERNT 4

(1999 =2015.7) 1~224 % S 4

L ¥ Ry £m Ris
1 Allopurinol 214
2 Phenytoin 135
3 Carbamazepine 116
4 Rifampin/lsoniazid/Pyrazinamide 85

(3L 77 S AL)
5 Diclofenac 60
6 Lamotrigine 38
7 Co-trimoxazole 37
8 Mefenamic acid 37
9 Ibuprofen 36
10 Cefazolin 31
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y

Phenytoin
Carbamazepine

Rifampm/isomazid/
pyrazinamide

Diclofenac

Lamotnigme

Co-trimoxazole

Mefenamic acid

Ibuprofen

Cefazolin

ENELEMNZ IO XTTREREE R &

YRR
e R AR R

W
1 A

s R

NSAIDs

g% HEES
nER
NSAIDs

NSAIDs

hER

ﬁ

EREERAE

mECEARERE (fINEFCEEERER
# BUEREETLSEERES)

EEERARERE (ANEBIERLERER
# BUREERLSRES)

mEEEARRE (fIIEHE L EBERER
# BUEREETLSEERES)

FREE (Meis - FE8%) @ BEE
BMAREE (FINEELERERERE B
MERIRITERES)

mEEEARRE (IS XEELRER
# BUREETAEES)
TEHRE/ AR E (MEFERE)

FEEEARRE (AISEXEBLRER
E BNEEELARES)

mECEAERE (FINEHECEEERER
# BUREERETLSRES)

FmEEEARRE (NS XEBLRER
# BUEEETLSRES)

mBEEEARRE (FINEHFCEBERER
# BUREERELSERES)

FmEEEARRE (NS XEBLRER
B BUEERTARES)
MR/ 2RRE (NARERES)




PRI SR VS BP SR emeeil

SERFEESHEMREET ° B AFERREKEEZEallopurinoliEE]
iR R FEIREIE 0 21 IEIEA =g« OIMERRE - teia
iﬂE'JgiliﬁinEIOOmg B BB R ER R EF

Bl m G MBS EPEL.61F ° FETRIGIM6E

24 1M

Annual Incidence of Allopurinol
Hypersensitivity per 1000 New Users

N EHRBIGINEEML.5F > FETEIEIM3.61F

2005 2006 2007 2008 2009 2010 2011
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i,%"fzﬁ L T q\f& % 4~ allopurinol
35 = 7334 i AT

%2015&8% 5p [Tk 2@?%‘3] LT R E
allopurinolig = 73k & i A7 & B 4v o g"” MR -
P ]];‘3]}3\"7 AR 3 oEs 3

CRBLBFLF R EFETREEEE LT
B ¥ A Y KioF B ARfcw g (hyperuricemia) 2 7 R
(gout) %% fi ik 2 F-allopurinol » i = 3R 3§ HTE
¥-2 B 4ol
Roor % 2o > allopurinol &34 R eng] (7% 38 4 K + &

 HIHERYE FoH—0n &ﬁ_f&a& (Stevens-Johnson
syndrome)st H s ¥ it R e £ K F R o R
# 2JAMA Intern Med } s 2= 7 2 4%




+ 7 - & fRpk % 47 allopurinol
¥ 2 IR R AT

“ (1) et %> i allopurinol 5 e & A F &) 7% g 2
& (incidence)ik & % 2
(2) * 1~ F# > T~ v g B A4 A £ 4216100
mg - ¥ E LEACF 7 MR e FlS
(3) 5 ~ =i F A opip £ @ * allopurinol » - £ 32 i§
RERE & FEEHRY
Q% fipp;»%’»aﬁﬁ;}%igﬁgﬁs’{ﬁ Bh ‘&7
A THR R ¢ "/f allopurinol  #4 oxypurinol xs:
3T s iEd L EF VAR SEATE R R o
Q% Ea-w 4 @ * allopurinolig = sugac k R?
A= E- R 5T A TR (HLA B*5801) & 2 = 4r
AR ERTARE P REHY - AR
febuxostat (- = 30+)




 Hyperuricemia Drug Dosing in CKD4

*toAIIopu rinol
® CrCl| 10-20 mL/minute: 200 mg/day

® CrCl 3-10 mL/minute: <100 mg/day
® CrCl <3 mL/minute: 100 mg/dose at extended intervals

»Febuxostat

< Mild-to-moderate impairment (CrCl 30-89 mL/minute): No
adjustment needed

< Severe impairment (CrCl <30 mL/minute): Insufficient data; use
caution (use not recommended in the Canadian labeling)

<+ Dialysis: Not studied (use not recommended in the Canadian
labeling)

< Dosing: Hepatic Impairment
< Mild-to-moderate impairment (Child-Pugh class A or B): No
adjustment needed

< Severe impairment (Child-Pugh class C): Not studied; use 1J[ ‘OD-LE
not recommended in the Canadian labeling) .J C



http://www.uptodate.com.mhdla.ndmctsgh.edu.tw:8080/contents/search

s LS S e I

Direct tubular injury (E &% 3 %)
Aminoglycosides, amphotericin B,
radiocontrast agents

Alteration of RBF (¥ %= i sx %)
NSAIDs, ACEIs/ARBs, cyclosporin, tacrolimus

Intratubular obstruction (%] g F2%)
Acyclovir, sulfonamides

Allergic interstitial nephritis GGE&IEF F1£% &)
NSAIDs, penicillins, cephalosporins,
sulfonamides

Rapid progression interstitial fibrosis

(P & FHF FHT L) Chinese herbal drugs
Modified from K/DOQI AJKD 2002; 39(2) Suppl 1
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B R % 0 #& % K(kcal) A () 5(g) 4t T ]
Stagel : i EH L EEE &
GFR : =90 ml/min/1. 73 m’
Stage? © 48§18 1% % 38 GFR : <60 % - 0.8 <2.3
60-89 ml/min/1.73 o’ Jokcal/kg
Stage 3@ F {2 M 7 3% GFR 0.6-0.8 <2.3 15
30-59 ml/min/1.73 m° =60 % ° 4
Staged : ZRMEF RMCFR: | S0-ddkcal/kg 0.6-0.8 <2.3
[5-29 ml/min/1. 73 o’
Stageb : F 2 5 ko 4 0.6-0.8 <2.3
GFR = <15 ml/min/1.73 o’
R 3 A 1.2 2-3
FRBE 5 A7 1.2-1.3

d1 . Nephrotic range proteinuriapF 0.6 g/kg + protein loss (g/day)




sk LA (REE|3F B Hie ||REHRLERSFE|STE | HirpEpd
MCV 86.4  {79.0 - 100.0 |fL HbAlc 58 4.0-57 % [2015/07/0
MCH 30.8  [25.4 - 34.6 |pg HbAlc 6.4 4.0-57| % [2014/11/0
MCHC 35,6 30.0-37.0 |eo/dL HbAlc 6.5 K4.0-57| % [2014/08/0
RBC 487  14.60-6.00 (10"6/uL

WBC 580  K.50-11.00 [10M3/ull

Hb 15.0 [13.5-18.0 |e/dL

HCT 42,1 140.0-54.0 (%

PLT 159 150 - 400 |10"M3/uL

Neutrophil [09.4  40.0 - 74.0 %

[Lymphocyte [21.0 19.0-48.0 %

Monocyte 6.9 34-9.0 %

Basophil 0.3 00-1.5 %

Eosinophil [2.4 0.0 - 7.0 %

[G% 0.0 00-06 %
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& CKD &—*ﬁfx‘& 2R A a0 s Briefo IPTH &
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“iPTH & + > 300 pg/mL = ff@ A
PRE“;‘iﬁfﬂLf; s T A PR IeR o
% IPTH | **“‘%’ *> 800 pg/ml » i #* poF
';’/Z‘/r’/%* PTPE o 3V U g T g T8 B

f]’”fﬁ/ (LRES E'T/rjg gv 3 i 7"3\ Bl fl’k’;ﬁl\
CHFESF A HEF AEARET DM o FR
TR AERR o
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phosphorus <§,






Nephron loss

Y

Y

Source: DiPiro 11, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM: Pharmacotherapy:
A Pathophysiologlc Approach, 8th Edition: www.accesspharmacy.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
Pathogenesis of CKD-MBD and renal osteodystrophy. (*These adaptations are lost as kidney disease progresses.)

Impaired phosphate » Decreased production
excration of1, 25-
dihydroxyvitamin Dq
e ", T¥6F-23 ' 1
nereased La «—— Phosphate refention }
product \
v Decreased intestinal Impairzd bone
l Y calcium absorption mineralization
Y Increased PTH production
Soft tissue calcification Hypocalcemia > Secondary Y
hyperparathyroidism |« Hypocalcemia
Y Y Y Y
Increased calcium “Increased renal “Decreased renal tubular
mobilization from bong calcium reabsorption reabsorption of phosphate
Y '
Osteitis fibrosa Renal .
cystica " osteodystophy | € Osteomalecia
e B
Metabolic acidosis Aluminum overload




© 1998, Dermatology, University of fowa

\NDT 1998; 13: 1879-S%
A
http://tw.myblog.yahoo.com/hyc0629/article?mid=8673&prev=-1&next=8637




.&H?' HRp A =R R T RO i R

e B R ¢ 49 NKFK/DOQI 35 31 2 K/IDIGOZ 4.4

$ GFR <60 mL/min/1.73m?2 w z_#p jp| iPTH £ . *
SRR & e
CKD{ eGFR | iPTH* Bl dTaps | BAESY | dm RlIE

(mL/min | kR iPTH kB kR * A &
/1.73m?) | (pg/mL){ HE (mg/dL) |(mg/dL) | (mg¥/dL?)! 47 %

30-59 35-70 *‘,’g} HE ¥ fﬁ i3 <55 * 6-121p ¥

15-29 | 70-110 | *6-127# * i8.4-10.6 | 2-7-46 | <55 | 367"

vip Wi wy

<15 or 150- {*1-37% { 84-95 | 3,555 <55 &% 1-313 %
dialysis 300

*iPTHE ¥ £ 3 12-72pg/mL (&% - fi|s % B (57 B i iz p gy
IPTH 326.0 |10.0 - 69.0 [pg/ml |2015/10/06
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AL,

R @:7 2773 (Fosrenol®,Lanthanum carbonate)

S el had o b (—
B Ak e g (<0, 01%) , s, ,
Y TEER S SR laSie

O La***
& 4

N 3 ..%:;;%"B*ﬁo
¥ i G pH ) fogifi et Al st
R Henit &% 5 pHA3-7FF > @?ﬂ’%}'&%é‘.
Jwﬁ*%’_%#P”ﬂ’ﬁﬁﬁ
SRR L 4 AR AN AE 0 VLR AT A A

23 o

Fosrenol ©,% 5.7 ¥



#
AR,

R W% 274 (Fosrenol®,Lanthanum carbonate)

o i o440 H L 750-1500 mg o T35
A p i HE % 1500-3000 mg 0 FEELTE BT S
P E PR o & 2-31F k[ AEBEHE o

SR RFERET A R Rk s U

\ ' . &
l‘ | s.e - é
i‘ ‘ N |

Hifl M www.p53.cn

250, 500, 750, 1000 mg Fosrenol ®,% &.i* ¥
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O 24 2DREHa4 3D
O 40 7
ORI " Rk & Lt Y,
E‘E}ﬁi AR ERERT ;1’65)?&%3@( iPTH > 800 pg/mL) }
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Frats > IPTHi? <3t p & B

%OH—D{E J

VITAMIND_’///L) Ty ?%% S

- (1.25 (CH D}
LVER o KIDNEY IH?:;‘}'I;E
<30 ng/mL [30 ng/mL} >30 ng/mL
HAaed 3D HrEkasd 2D

sa 4 =% D2 (Ergocaliciferol)



QD.

®Dialysis : 47 478 & &
0.25mcg, QD QOD, & 3z %
7 4F -4]‘[;‘_243.4]’;1ﬁflj
£ 3 4v0.25 mcg.

# L FARDEME 025755 4T Ry & i3 5
(e é‘_’%D 3)
gz Calcitriol Calcitriol
R e T e
\n ® Pre-dialysis : #7 4>%| & = ODiaIysis D A7 &;’“J ¥ = 0.5 mcg,
0.25mcg, QD, ¥ # 1 0.5 mcg, | TIW, % »x % % 4+, v & JE2-43F

IR PR 3 4 O.SE'Jlmcg IR o
AAKHEDRT . & ¢ T8
SRR L - B EPI2= -

U-CAfrCalcijex f# ¥ —
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101-12-11: Severe low back pain
101-12-26: CRF Cr 3.4, BUN 55, Tc/Tg 216/113, Glu 104, UA 5.5, AST 27, ALb 4.2, K 4.0,
Ca/P 8.8/3.9, Hb/Hct 9/26.9
102-5-27: hb/hct 7.0/20.5, LDL 108, TC/TG 174/91, glu 97,K 4.8,
UA5.9,P 4.2, U/R; pro+, ALT 13,
103-6-24: hb/hct 8.1/23.8, BUn/Cr 71/4.6, Ca/P 8.3/4.3,K 4.6
103-7-14: Hb/Hct 8.5/26, BUn/Cr 73/5.3
104-4-14: Hb/Hct 6.8/20, LDL 101, TC/Tg 157/73, BUN/cr 88/6.0, UA 6.3,
Ca/P 8.1/5.3, AST/ALT 14/11, Alb 4.0, K 4.6
104-5-12: Hb/Hct 6.8/20.5, BUn/Cr 87/6.6, Ca/P 8.4/4.3, Na/K 152/5.1
104-10-14: the patietn was admitted to our Neph ward due to eSRd in uremic stage .
UGI PES was done on Sep 8 in TSGH which revealed peptic ulcer

Riiph? N2 ook e RiFR EFLBEE A S IFK
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RBC Hb HCT
3.90 - 5.50 10M6/ulL 12.0 - 16.0 g/dLL 38.0 - 47.0

2015/10/05 3.02 9.3 21.7
2015/10/03 3.44 10.6 31.3
2015/09/30 2.49 7.8 22.5
2015/09/29 1.89 5.9 16.6
2015/09/28 1.56 4.8 13.9
2015/05/04 2.18 0.8 20.5
2015/03/17 2.15 0.8 20.0
2014/07/14 2.68 8.5 20.0
2014/06/16 2.50 3.1 23.8
2014/05/20 2.19 7.0 20.5
2013/07/30 2.70 3.8 259
2013/04/27 3.03 9.4 27.8
2013/02/04 3.14 10.0 29.7
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ICD_9:585 % & BT R:B

fe * o OREF =X
BUN, BLOOD UREA NITROGEN

CA (CALCIUM)

P (PHOSPHORAS)

CREATININE(B) CRTN

NA (SODIUM)

K (POTASSIUM)

CBC-I(WITHOUT D/C)-LAB

OUT PT DIAGNOSTC FEE(UNDER)

APROVEL FC TAB 300 MG PO QD
NESP INJ 20 MCG/0.5 ML SC QW
NEXIUM TAB 40 MG PO QDAC

Beiph I 2 ok R FLEE AR

1
20
1

Tk oRE
28 28
28 80
28 28
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PER-

SE T L e F]
O ¥t hEw s CKD B Ffrg &~ =
B e R BTN R PR E 0 EH G TR
OB T RN F - L CKD B F { 5
S Je Al O

OT B R iRy FE d A E (
erythropoietin, EPO) # & &> -

&M B BRI /6 -1
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ax,bt_%f»ﬂ',_ RIS

,,CKD % L/&,i ?\B_Bi: + = =% "}\t 7—’~|J z-r_“'_
R4 éﬂ% 3% in&;mgﬁﬁj'z TE w OR
[ﬂ o

#ip R CKD B ik i 8 vt 3
33%~36% ; ok E ¥ FE L e A
wIfA A E A fuiﬁz}é‘%ﬁrﬁﬁli ‘;’

“*Normochromic normocytic anemia

principally develops from decreased renal
synthesis of erythropoietin

’
‘44‘\“

&M B BRI /6 -1



Oral Iron Agents

Foliromin FC TAB

Ferrum Hausmann

50mg chewable tab
Component | Sodium ferrous citrate Ferr-i-;-l-wdroxide-
470.9 mg polymaltose complex
Elemental 50 mg 100 mg
iron (Fe)

1. Given between meals, if tolerated. 2 Avoid antacid.




Short-acting

Long-acting

Component Epoetin alfa Epoetin beta Darbepoetin alfa
Brand name EPREX 1000U { Recormon 2000U ARANESP 25MCG/ML 1ML
2000U 60MCG/ML 1ML
Jecormon® S m gy |
Ty, (hr) IV:4;SC:24 {1V:4-12;SC: 13-28 IV: 25.3; SC: 48.8
Administration : IV, SC IV, SC IV, SC
Adult Dosing | “* HD-CKD: 50-100 U/kg IV or SC **Anemia with CKD: 0.45 mcg/kg
TIW as a single IV/SC inj every week
+» ND-CKD: SC, 10,000U QW; 20,000U
QoW
AEs BP, Thrombosis of vascular access v Common : diarrhea,

sites. Flu-like symptoms, Bone
pain&chills after inj. Seizures. Skin
reactions,palpebral edema

headache,hypertension/
hypotension, infection,myalgia
v Serious : arrhythmia, CHF,
sepsis, vascular access
thrombosis




&1 HERAERCHESAHRE - _E FZMirceraie b ¥ 2 X

R ) R Mirceraf| &

Epoetin alfa #, beta Darbepoetin alfa 5 H—=% BHRiE—%
HAH ¥ HFARKE (AR | (A EdmE)
(§4u/38) (He23/8)

<4000 <20 80 40
4000 - < 8000 20 - <40 120 60
8000 - 16000 40 - 80 200 100

> 16000 > 80 360 180
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= JIfE1EKE 4R (grading pitting edema)

"+, FIEHEINEE A EIRIER MRS - TRERTAHREAL - 2mm

T++ ¢ FESEINERLERERIME - FEEEREE AE - 4mm

T+ TEERREEANY IR AT EEM a7 Ak)E - R R BRI R B E 2R EEAT 1.5/ - omm
T +4++, 2 RBERRREEME L KE - RS RN - 8mm

Zmm = T

1+

<

4mm

= \/_
EmMm [

smm [ \_/—
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Autoregulation

e Y
! \
PGE,
ABE Al Glomerulus |
\
.\ /!
Afferent -~ ” Efferent
artericle L e arteriole

Tubule

DiPiro 1T, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM: Pharmacotherapy:
A pathophysiologic Approach, 7th Edition: Http://www.accesspharmacy.com

_ right © The McGraw-Hill Companies, Inc. All rights reserved. .
Normal glomertﬁgraﬁtoregu-[atlon Serves to maintain mtra@lomerul‘ar p'fﬁ'ary hﬁrostatlc pressure, glomerular

filtration rate (GFR), and, ultimately, urine output. (A Il, angiotensin Il; PGE2, prostaglandin E2; RBF, renal blood fl
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