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(Chronic Kidney Disease : CKD)
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® Metabolic Acidosis
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CKD ® Electrolyte imbalance

_ ® Edema/Fluid imbalance

° 0 . 3.
CKD 2°Hyperparathyroidism

sews




msl¥enlulsalanesess |

O edildSnmanzunsndeuludihelaisess
O ;ilflulsalszavesdihanazeniieszaemsidonved

$ 4 A v (v
O gfnlsvanaeisensszinsz )

\

Ad' Y k4 Al &’ v
ennF3Snnnzunsndenluldilelanseds

R EATR T
O anufaln@veansaa1e (metabolic acidosis)
O anuRadnfveunaens

" Hyperkalemia

" Hypocalecemia & Hyperphosphosphatemia ¢

=P 2°Hyperparathyroidism
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® HCTZ ® Furosemide ® Spironolactone
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rmaaunsa (metabolic acidosis)
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Sodium bicarbonate
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Wy Ketoconazole , Itraconazole
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®  Calcium Polysterene (Kalimate®)
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2.  Hyperphosphatemia (ﬂn%ﬂﬂmﬂﬂgﬁ) l l

I-Aemﬂn‘lmiang_a | R I Calclriol fARY |

= 2°Hyperparathyroidism

° Renal Osteodytrophy
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+ Hypertension
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= Calcification in vascular or soft tissue

- CVD
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Phosphate Binder (ﬂ15ﬂ1"|ﬁm‘l/\|ﬂ)

Phosphate Binder (en9uwloaine) P Calci based
alcium — pased :

’Alumlnlum — based : Aluminium hydroxide Calcium carbonate Calcium acetate Calcium citrate

tunuemaldaga

e
o Tiuuzanldudusalumssam wza
o Tiuuzah I 14inu 4 dland e
* JWuA® Blood — Brain - Bone : Jlgghlil_tf

10 X 10 Tablets
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Aluminium Hydroxide 22
Tablets B.P. 500mg
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Phosphate Binder (enduwloawn) mstaenl¥enduneawln (Phosphate binder)
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m3taenl¥endumleailn (Phosphate binder)

® Calcium level < 10.2 mg/dl

" Calcium base

®  Non calcium -Non aluminium
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Ltﬂﬂ&ﬂllﬁ'ﬁ‘llﬂmﬂ 500-1000 un. +500 UN. (elemental 1. ?']ﬂ'mﬂ
(elemental calcium 88182 40)  elemental calcium calcium 200 1) 2. gnglaifianseadn : inzuAsEe
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(elemental calcium ¥omay 25)
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Taiifin 1500 1.

base Sevelamer HCI 800-1900 un. +800 un. Aafleamns 1] @
. Sevelamer carbonate whanilagung 2| fiuaam LDL cholesterol
*  Calcium level > 10.2 mg/dl = yvandeamsl¥ Calcium based s R 3| glinfe hydrochloride arwiintiidn
PTH < 150 pg/mL ngdaalungm (acidosis)
Ca x P > 55 mgd® Lanthanum carbonate 750-1500 1.7 £750 un./Au 1. auslldlddmiudloavieniden
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Phosphate level > 7.0 mg/dL " Aluminium based phosphate ezqililansenld 300-600 1n. 1. mosdniian s léRasaiilddu 4 filai
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2°Hyperparathyroidism (iPTH > 300 pg/mL) e Areaaen =

1. Correct Calcium and Phosphate level
2. Vitamin D
. = d‘ U
= Ergocalciferal ¥l unsdinszau 25(OH)D < 30 ng/mL
" Calcitriol & Vitamin D analogue : Alfacalcidol

" ADR : Hypercalcemia , Hyperphosphatemia >>> Suilsgmu
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3. Calcimimetics : Cinacalcet
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. 0.25 uAn./ T ¥i3e
Calcitriol 0.25 ¥an./Iu o g
0.5 - 1.0 ¥an. / dlati

Doxercalciferol  0.25 3aAn. 333/ dUasi  2.5-5.0 uan. 2 -3 a3/ dmvi

Alfacalcidol 0.25 1AN./IU

A A
VA Active vitamin D Tugiiheleniaeadmnsedlaiias

Calcitriol Paricalcitol Doxercalciferol

300 — 600 0.5-15ng 25-5nug 5ug
600 — 1000 1.0-4.0pg 6—10 ug 5-10pg
1NN 1000 3.0-7.0 ug 10— 15 pg 10-20 ug

Management of hyperparathyroidism

P> Cinacalcet 25 mg (Regpara ®)

= US-FDA approved for the treatment of secondary hyperparathyroidism
of HD patients

" Increase sensitivity of calcium-sensing receptor (CaSR)
on the surface of parathyroid gland to calcium

® Decrease : PTH , Calcium and Phosphate

= ADR : Hypocalcemia - i
TP REGPARA
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Causes

" Inadequate dialysis

® Insufficient EPO

® Aluminium toxicity

® Iron deficiency ® Vitamin B, or folate def.

¥ Shortened red cell survival
® Hyperparathyroidism

® Carnitine deficiency

B Inflammation or infection ACEL

‘ Hyporesponse to EPO




Erythropoiesis stimulating agents: ESAs

1759/ month
Continuous Erythropoietin Receptor Activator

EnSC
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‘ 1-2 ﬂ%ﬂ / week
Darbepoetin alfa r

Epoetin beta F

Epoetin alfa r
I I 1 1 1 I 1

0 20 40 60 8 100 120 140
Mean half-life (h)

2 -3 059/ week
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ESA dose > 500 IU/Kg/Week : uagalianansoil#iszay
Hgb singihwvang’lil vsvenniimsnevauesde ESA é
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® Flu like symptom (first use)

® Hypertension

" Increased risk of cardiovascular events; HF , Stroke , Hea

attack , blood clots
® Pure red cell aplasia (PRCA)

= Seizure
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> m : Ferrous sulfate , Ferrous fumarate
« mgaduladluanzilunsa
* Elemental Iron : 200 mg/day Heaualdivay 2-3 ﬂ%&
* Constipation , Diarrhea , N/V : Noncompliance
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° AANTUNYU Ferritin #88NI1 500 pg/L uay
Transferritin saturation ( TSAT) HoenI 25 %
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U Iron dextran , Iron sucrose ,Sodium ferric gluconate complex
U Side effect
» Anaphylaxis

» Iron dextran : Test Dose (25 mg IV infusion)
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P BP < 140/90 mmHg

P BP < 130/80 mmHg : a1 Isausalutlaanensoliumnusiuaie
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= aaldsaulutlaan: (Renin-Angiotensin System inhibitor)




ACEIs / ARBs

Renoprotection
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* 71915901 ACEIs %39 ARBs : USvvinasuifSanalysauda

thwane =

v
I=\

filen1asuen ACEI vi3e ARB a3sfio1santigaldvn

= fimsfinAuYes SCr > 30% nmwugluszazna 4 iou
" Serum K > 5.5 mmol/L

53&!%1319]1%1%73%\'3111&!566! (HbAlc) <7%

szauhmane @11 (FPG) 90-130 mg/dl

3TAUINMIAgIgAnassulszmuetiis 1-2 ¥u. (PPG) <180 mg/dl
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n1sd3uavianan metformin aun1svinvIvaavla
(daualagann Lipska, et al 2011)

eGFR A1512den metformin
(ml/min/1.73m?)
> 60 - Tainnagaulng
45 - 59 -lfunegalad uagdinaiumsvnanuadinatvainiaia (na
3 —61Gau)
30—-44 - 12l metformin agnessinsyo Toaladuuac iy sasay 50 uag
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< 30 vigae metformin
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| 2 Sulfonylureas
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Glipizide / Gliclazide TideatSuvinaludilelsnla

vidnidgaiie GFR < 30ml/min/1.73m3
Glibenclamide o
(Hypoglycemia wszendueenmaln )
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P Thiazolidinedione : Pioglitazone
= TidesiSuvinaenlugihelsnla

= ADR : U3¥, ¥3la e

> Alpha-glucosidase inhibitors : Acabose

=T3iungsivin Ser > 2 mg/dL
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First - genaration sulfonylureas Avoid Use
Glibenclamide Avoid Use: GFR < 30 ml/min/1.73m3
Secondary — genaration Glipizide
No dose adjustment
sulfonylureas Gliclazide
Glimepiride Start conservatively at 1 mg daily
No dose adjustment
Thiazolidinedione Pioglitazone o
ADR : 173, #lang
Alpha-glucosidase inhibitors Acarbose Avoid Use: GFR < 30ml/min/1.73m3

Insulin Recommended in CKD
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> fiholsnlasesinasldsumsnugussivlvindudon
Taglfiszavluiie  LDL-C < 100 mg/dL
LDL-C <70 mg/dL (u CVD, Stroke)
> anidudenvguermsluifigeen

P mslyenaalusiy : Statin ( Ezetimide)




n1suFusuas an v ludonlugiae CKD
CKD

81 Usual dose

Stage 1 Stage 2 Stage 3 Stage 4

. Statin drug
eSS 5-80 mg/day | No adjustment required 20 mg/day

40 mg/day

Sy cE et 15-80 mg/day | No adjustment required

GlesES st 10-20 me/day] No adjustment required 10 meg/day

Non-statin drug

m 10 mg/day No adjustment required AUC increased
300 mg/day Not recommended

Gemﬂbrozil 1200 mg/day Not recommended

ag1-2
(@ GIEHWETE times/day

No adjustment required
Maximum of

16-24 g/day
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= gwfH1aa : NSAIDs . Cox-2 inhibitors

= Steroid : Tuaayulns ey engnnaeu envidio
P Faeanusziiasy s
" Amimoglycoside : Streptomycin , Amikacin

" Radiocontrast Agent

Afferent Arteriole: << NSAIDs , Steroid

Vasoconstriction decreases GFR

~

’ Efferent Arteriole:

Vasoconstriction increases GFR

Bowman's
capsule

Microvascular modulation of
glomerular filtration rate (GFR)
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NSAIDs , Cox-2 inhibitors

CELEBREX .=
200

AW HLLAL-20 mg
- CELECOXIB
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