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Jadenasannzlanasess: CKD

e L11%77U *Collagen vascular diseases (SLE,

rheumatoid arthritis,

(45% of ESRD)
scleroderma)

. mwﬁ’u‘taﬁmge *Medications (NSAIDs, lithium)

(23% of ESRD) *Malignant disease (multiple
o~ myeloma, lymphoma)
+ lsAnRaAaanuIla *Chronic infection (hepatitis B,C)
(2 — 5x 1 risk) Glomerulonephritis,
* Family History of ESRD pyelonephritis

*Smoking



A lenaen/lane




anzladen/lane (renal failure, kidney
failure, renal insufficiency)

1 (] a =
LL‘UQ‘ﬂ‘ﬂﬂLﬂu 2 1URM AR

1guaaunau (acute kidney injury, AKI via
acute renal failure, ARF)

2. 41mL3a59 (lmanaliass) dunnanlaarsanizaun e ta

Mﬂ’lﬂﬂ’]lﬁlﬂﬁ!



http://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%95%E0%B8%A7%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%A3%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%A3%E0%B8%B1%E0%B8%87

nmazlanaagunau(Acute Renal Failure)

o 1 (~1
-ASAANUNITNINULDI LARARIAEN1959AL52=DNS
AoULdeN15YNU IUNITAILANANARURIUILAE
1 v o v ~ (- (V7
A15AZANY LU UUNUANULA (11UAU — FUan)

tagnaziasndi 400 4 /3u
- Fluid and electrolyte imbalance

- Metabolic acidosis




Nz lanaisass

(Chronic Kidney Disease:CKD

FANTUIN, TR, daUWAE LTaa111s $oNAL

anunzasndlpagraniislugastianaldli

1) fAnnslaisdnduudeseiudu 3 e il
Hileanaazidnsnsasaadls (GFR) dadnsvizals
f b

2) 4 GFR daanin 60 mL/min/1.73m?

Ansanuiiu 3 1hau lnafianaaznsmanyuviselainudni

9908289 WRAUNRAT b&
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Serum creatinine iszifiuen Estimated GFR(eGRF)ias
1.gnsModification of diet in Renal Disease (MDRD)

Equation

2. Crockcoft — Gault equation
§g1e CrCl =  (140-age) x IBW (kg) (X 0.85 dusunnala)
Scr X 72

3.gns CKD-EPI (Chronic Kidney Disease
Epidemiology Collaboration) ssusnsluniae (p 91)

= 1
S Y B
TEATW F

GFR, fi8dns CKD-EP

i

LI SEAU serum creatinine (meg/d Ejﬁii‘f‘ﬁ‘ﬁ

U <= 07 GFR = 144 (SCr/0.77"** (0.993)=
i > 07 GFR = 144 (3Cr/0. 7y (0 993)y=
U <= 09 GFR = 144 (SCr/0.7y*4! (0.993)=
U > 08 GFR = 144 (SCr/0.77% (0.993)"=

SAIS M M TE e -l L ] QoS By i.e'--m Ty S M M L] !'= i_ha-.-;' ~ !'= Pl g -
** FFIIWU microalbumin WARAUIN W09 AF19WU microalbumin 2 11 3 A% A8 3-6 LAEUW
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UM 1 P
. 2 laaan,0anlsd, 1aa1nls N
. anaanlaiags
. Azlanmanang

. 21AFNAALNFADUI I 19N12(Metabolic acidosis; <30) Y,

\

v A (~ 1
. anaanlaiags, Wuwkwrkan,nIzNIzALNRLRanaan

ATAIN

. Azlanmanang

. mmauqamﬁau{luéwmﬂ

* Metabolic acidosis, Uremic encephalopathy

. GBI Infection diseases j

10
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Mz laRaang

14 LATLDHFI:

Hyperkalemia
Renal osteodystrophy

mquauim@;:

Metabolic acidosis

Fluid and electrolyte
imbalance

Hypo/hypernatremia
Hyperkalemia
Hyperphosphatemia
Hypocalcemia
Hypermagnhesemia
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Lasix 40 mg

Furosemide _——
Lasix 500 mg d X
-y Furosemide
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Ferrous
Sulfate

FBC
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nsinnazladinanclugiulsala

Folic and Vitamin B12 deficiency : Macrocytic anemia (MCV >
97 um?>)

® Folic acid : up to 1 mg/day once a day
® Vitamin B12 : 250 mcg/day divided 1-3 times

Iron deficiency : Microcytic anemia (MCV < 77 pm>)

® I[ron supplement : Ferrous sulfate 300 mg 1x3 pc

(=200 mg elemental iron/day)

Monitoring : Should be increase Hb 2.0 g/dl in 1 week



Erythropoietin: Slusdsnlddusuinmnnizidan
arauuuizass whusne Het windufessz 33 —36 Hb
winnu 11 =12 g/dl GaSnwHet < %asaz 30

Hb<10 g/di

\,

s
Cls.Plnm l
ol 4000Unit

Corporation

e Bt Pt
WX Company Limited. ) Cheitiedang.
&=—'*—=,-"'——'— o e

[ v @
e lugLEY

Epoetin alpha 4000 IU/mL

Solution for Injection
Hematopoietic Agent







. m'mmumummlaaﬂ (Hct) < 30 vol% aﬂ
8 Asu/ifiau (andu  Renogen in 10 A%/
LAaU)

. m'mmumummtaam (Hct) 30-35.9 vol%
cm 4 aso/\fian (sndu Renogen §m 5
n'so/mau)

. ANMUTNTupavdan (Hct) > 30vol% vafin
&1
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— Calcium polystyrene sulfonate (Kalimate®)

* IENGAINRNNUINAI UL TaNTIOWLT [ WENRIDAUNILIN
NRNLAD AN WA B LT

Kalimateauln
5gm/daq

21
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n13l¥8Ngu Phosphate binder

Approximately
Increase or -
m
4 h 0.5-1 ¢ element | decrease by 500 .
Calcium 40% element . _ _ phosphate
calcium 3 times | mg with meal
carbonate calcium bound per 1 ¢
S ) a day with meals | (200 mg element
_ calcium
calcium)
carbonate
fReserve for snork
. 300-600 mg 3 term use (4
Aluminum Not for long
. 100-600 mg/unit  times a day with week) : risk
hydroxide term use
meal aluminum

\ toxicity /

Monitoring : Parathyroid hormones, PO,*, Ca* every 3 month
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n13lden Sodium bicarbonate lugUaelsala

HCO, normal range @@ 22-26 mEg/L (22-26 mmol/L)

Sodium 3.9 mEqg 325 mg/tab  Bicarbonate preparation

bicarbonate bicarbonate/ can cause bloating

tab because of CO,

Monitoring : Arterial blood gas every 3 month
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nslYgIngu Vitamin D analogue

Daily or 3

Calcitriol Vitamin D, 0.25 mcg 0.25-5 mcg
times/week

Monitoring : Parathyroid hormones, PO,*, Ca** every 3 month
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huanglunisaruantdiamaluiaanala2554

Avla Avla Ala Avla
2551 2554 2554 2554
HbA1lc(%) <6.5 <6.5 <7 7.0-8.0

FPG (mg/dl)| 79-110 170_110 | 90-130 | 1n&Aes130

PPG (mg/dl) | < 180 | <140 | <180 <180

LA NG LA NG

HIN




hunnglunisaruantdimalulaannnsang

U_U120

sesutnanaludonvazanasins 70 - 130 uA/NA.
sesuthanaludoandsamns 2 4alus 140 - 180 UA/AA.
szé‘fuﬁqma‘tutﬁaﬂgaqwé’ammi < 180 un/Mna.
SyfUTAAETEY Hemoglobin Alc < 7%

34
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TSALEY A LEd AoadwaTaa (HOL Chalestanal): ﬁ'ihu = 40 1p./ng.
73RUEY A waa AaadwaTas (HOL chalesteial) Awija \_ -5S0un/ma. )
PRI ET R < 150 111 )vam
ATuRUlaanialedEn (Systolc BF) < B0 apsdTane 130 1 alsan
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TEUET : RN < 00 ), WHELAAIA 1
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Ut.mos 30 Ut.mos 80

3307 mg lqﬁ zone + 3
azone

!d one 30mg) eq. toF

lipanlunsutiadngn

S5 ™~  JANUVIA™
190G Yablet 100 mag Tablet

e SNSRI

Utmos 30 Utmos 30
{Pwogiitazone HCI 3 _’r ’ ?II.T}:"

Pioglitazone 30 mg
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Alpha-glucosidase
inhibitors

Eigganides

}Ieg!iﬁnides

Thiazolidinediones

Incretin mimetic

DPP-4 inhibitor

a1

G]iEizide

Glicazide

Rep ag!in.ide
Piﬂituune

Exenatide

E'ritag!i]gtin

-=|'.| a |:|- 3
WHVAETIMLHEH ]—!ﬂu ﬂ]ﬂ CEI»

Preferred sulfonvilnreas

1 3' =T
Tiisaalsvras

Preferred STT

1 3' o
Tiidaalsuiaen

= =
3 luvIAHE L 1 me daily

1 = 5' x
liuuzirlumlwiiscr =2

L

mg dL
& g
Hres w1y
sCr > 1.5 me/dL. Ty 130
'\-\.-'\-\.-'\-\.-'\-\.-E'\- ]Ig'llw_ T
= 1.4 me/dL Tugvias
]I%.IIW T =
|3I =
Tiidasldurasn

1 3' =
Tiidaalsumaen

|15 y 3 =
limasdsuvaan
a8 AUUIANI89 50% (S0 meg/day)
=)
138 GFR = 50 llaz 2 30
= = el
HanL@edaua GFR < 30

%.-‘ﬂn-‘l.?E m?2

=] =
YHTIAE T 'ﬂ’l—!IEII}
Preferred STT

L] 5' o
Tliidaalsuruiae

Preferred STT

] 3' o
Tiidaalsumnaen
r—

/7 wWanmaed )

= =
HeEimLeiel-3

] 1' =i
1iidaalsuruiaen

] 3' =i
1iidaalsumae

I 3 =
liisa sl suviemen
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(25 mg/day)
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Step 1 A C/D
Step 2 A+ C/D C/D+ A
Step 3 A+C+D

Step 4 A + C + D + spironolactone 132 Step 4

furosemide n'aums‘lﬁ '3—
blocker/ﬁ-blocker

A8a A: ACEl %58 ARB, C: Calcium channel blocker, D: Diuretic-thiazide A8 A: ACEl 3@ ARB, C: Calcium

channel blocker, D: Diuretic-thiazide
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Figure. 2014 Hypertension Guideline Management Algorithm

s "

Adult 2ged =18 years with hypertension

T

Implement lifestyle interventions
(continue throughout management).

¥

Set hlood pressure goal 2nd initiate blood pressure lowering-medication
based on 2ge, dizbetes, and chronic kidney disease (CKD).

General population
(no diabetes or CKD) Dizbetesor CKD present
/
1 | — L)
Age 260 years Age <60 years All 2ges All ages
Diabetes present CKD present with
NoCKD or without diabetes
; : !
Blood pressure goal Blood pressure goal Blood pressure goal Blood pressure goal
SBP <150 mm Hg BP <140 mmHg SBP <140 mm Hg SBR <140 mm Hg
DBP <50 mmHg DBP <50 mm Hg DBP <50 mm Hg DBP <50 mmHg
Nonblack A Black Al T3Ces
T
Initiate thizzide-type diuretic Initiate thizzide-type diuretic Initiate ACEl or ARB, z2lone
or ACE| or ARB or CCB, alone orCCB, alone orin combination with other
orin combination.? orin combination. drug class.?




Table 6. Guideline Comparisons of Goal BP and Initial Drug Therapy for Adults With Hypertension

Goal BP,
Guideline Population mim Hg Initial Drug Treatment Qptions
2[}.14 Hypert&nsinn General 260 y <150/90 Nonblack: thiazide-type diuretic, ACE|,
quideline ARB, or CCB: black: thiazide-type
General <60 y <140/90 duretic or CCB
Dizbetes <140/90 Thiazide-typediuretic, ACEI, ARE,
or CCB
(KD <140/50 ACElor ARB
ESH/ESC 2013% General nonelderly <140/90
General elderly <B0 y <150/50 Giuretic, B=blocker, CCB, ACEI, or ARB
General 280 v <150/90
Diabetes <14[/85 ACElor ARB
CKD no proteinuriz <140/50
CKD + proteinuria caggy  CHorARE
CHEP 2013% General <B0 y <140/50 Thizzide, f-blocker (age <60y), ACEI
General 280 y <150/90 (nonblack), or ARE
Diabetes <130/80 ACElor ARB with 2dditional CVD risk
ACE|, ARB, thiazide, or DHPCCE without
additional CVD risk
(KD <140/90 ACE| or ARB
ADA 20133 Dizbetes <140/80 ACE| or ARB
KDIGD 201247 CKD no proteinuria <140/30
CKD + proteinuria 300 (CEIOrARB
NICE 2011%! General <B0 y <140/50 <55 y: ACE| or ARB
General 280 v <150/90 255 yorblack: CCB
ISHIB 2010%2 Black, lower risk <135/85
Target organ damage <130/80 Ciuretic or CCR

ar CYD risk
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n1sUTuTLINeIaaAURulaiangn ACE inhibitors

times/day

10-40 mg once
daily

2.5-5 mg once daily,
maximum: 20

me/day

4-8 mg/day

maximum 16

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
2.5-40 mg/day in 1-  No adjustment 5 me/day titrated upwards to 2.5 mg day titrated up to a
2 divided doses required maximum of 40 mg maximum of 40 mg
25-100 mg/day
Administer 50%
Maximum: 150 mg 3 No adjustment required Administer 75% of normal dose

of normal dose

10 mg/day 5 mg/day 2.5 mg/day

No adjustment required 25% of normal dose

2 mg/day; maintenance dosing not to exceed 8
Safety and efficacy not established
meg/day



n1sUTurLIngIannNAuUlainng) ARB

CKD

Usual dose

4-32 mg once
Candesartan
daily

150-300 meg
Irbesartan

once daily
dose range 25-

100 mg/day

Losartan

40 mg once
daily dose
range: 20-80

Telmisartan

mg/day
80-160 mg once
daily maximum

dose: 320

Valsartan

mg/day

Stage 2 Stage 3 Stage 4

No adjustment required

No adjustment required

No adjustment required

No adjustment required

No adjustment required




N15UTUYLINY18AAIUAULARANHNCCB

CKD
8 Usual dose
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
dose: 5 mg
once daily;
Amlodipine No adjustment required

maximum dose:

10 mg

2.5-10 mg once
Ellele[STel[al=B  daily maximum No adjustment required
of 20 mg/day

20 mg
Nicardipine No adjustment required
3 times/day

10-30 mg 3

times/day
Nifedipine No adjustment required
Maximum: 120-

180 mg/day



N15UTUTUINEIaAAUALLARANEN Beta blocker

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

25-50 mg once 50 mg every
50 mg/day

daily increase No adjustment required other day
maximum

to 100 mg/day maximum

2.5-5 mg once

daily increased No adjustment required 2.5 mg/day; increase cautiously

to 10-20 mg
6.25 mg twice
daily increased No adjustment required
to 25 mg
50-100 meg/day No adjustment required
40-160 meg/day No adjustment required




n1sUFVLIRgIaARUAULaRRNGN Diuretics

- Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
20-80 mg/dose
at intervals of No adjustment required
6-8 hours
Usually
ineffective.
Oral: 12.5-50 Effective
No adjustment required o Avoid to use
mg/day combination
with a loop
diuretic
1.25 mg
increase to 5 No adjustment required
mg/day
25-50 mg/day in
Administer every 12-24
1-2 divided Avoid to use
hours
doses
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21 launbeta blockers, ACE Inhibitors(ACEI),
calcium channel blockers(CCB)

o p:Jﬂqzlﬁﬁn'mzﬁ’q”lqmﬂ NANFUINNTALNTNSLIE N LALLA

beta blocker, ACE Inhibitors(ACEl), diuretic,
angiotensin receptor blocker(ARB)
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nsuFuawIaan v lusonlugdae CKD

1 Usual dose

No adjustment required 20 mg/day

CKD

Stage 2 Stage 3 Stage 4 Stage 5

Statin drug

P\telaV= N :1ula M | 5-80 me/day
Sl csieie | 5-80 me/day | No adjustment required 40 meg/day
10 mg/day

Stz [10-20 me/day| No adjustment required

Non-statin drug

10 mg/day No adjustment required AUC increased
X=lglelile] 1=l 300 meg/day Not recommended
Cllaalile]fer4|W 1200 mg/day Not recommended

dgl-2

Cholestyrami i ier:)Y
No adjustment required
ne Maximum of

16-24 g/day
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Afferent arteriole
dilated

Efferent art
constricted

Prostaglandins Angiotensin

Glomerular

filtration

pressure Bowman's
capsule
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THANKS YOU FOR ATTENTION




