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Recent therapeutic strategies based on the stage of chronic kidney disease

Yeong Hoon Kim, M.D., Ph.D.

Division of Nephrology, Department of Internal Medicine,
Inje University College of Medicine, Busan, Korea

Chronic kidney disease (CKD) is a major public health problem. It is estimated that 400-600 million adults worldwide have
CKD. Furthermore, more than 5% of the adult population has some form of kidney damage. CKD is not an isolated disease, but is
strongly linked to other health problems, such as diabetes and cardiovascular diseases (CVD), with high blood pressure as the main
indicating risk factor. For example, every year millions die prematurely of CKD-linked CVD alone. However, adverse outcomes of
CKD can be prevented through early detection and treatment. Earlier stages of the disease can be detected through routine labo-
ratory measurements. Therefore, a clinical action plan should be developed for each patient, based on the stage of disease. The basic
principle of treatment for CKD is to prevent the further deterioration of renal function and to minimize complications, including
cardiovascular events. For this purpose, treatment should include specific therapy based on the underlying disease; an evaluation of
comorbid conditions; a method of slowing the loss of renal function; the prevention and treatment of CVD as well as complications
associated with decreased renal function; and replacement treatment for renal function, using dialysis and transplantation, if signs
and symptoms of uremia are present. (Korean J Med 76:521-527, 2009)
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Table 1. Stages of chronic kidney disease: A clinical action plan

GFR

Stage Description (mL/min/1.73 ) Clinical manifestations Action plan
1 Kidney damage > Evidence of kidney damage such as nephrotic Diagnosis and treatment, treatment of
with normal or syndrome, nephritic syndrome, tubular comorbid conditions, slow progression,
1FR disorder, asymptomatic urine abnormalities,  reduce CVD risk
asymptomatic radiologic abnormalities, and
renal hypertension
2 Kidney damage 60-89 Mild complications Evaluate progression
with mild [FR
3 Moderate |FR 30-59 Moderate complications Evaluate and treat complications
4 Severe |FR 15-29 Severe complications Preparefor kidney replacement therapy
5 Kidney failure <or dialysis Uremia Replacement (if uremia present)

GFR, glomerular filbration rate; CVD, cardiovascular disease.
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Table 2. Drug dosage adjustment according to GFR [spell out].

A% -

GFR (mL/min/1.73 m%) With cyclosporine
Statins >30 <30 or dialysis cyclosporine
Atorvastatin 10-80 mg 10-80 mg 10-40 mg
Fluvastatin 20-80 mg 10-40 mg 10-40 mg
Lovastatin 20-80 mg 10-40 mg 10-40 mg
Pravastatin 20-40 mg 20-40 mg 20-40 mg
Simvastatin 20-80 mg 10-40 mg 10-40 mg

Dose (mg) according to GFR (mL/min/1.73 mz)

Fibrates >90 60-90 15-59 <15
Bezafibrate 200 tid 200 bid 200 od Avoid
Clofibrate 1,000 bid 1,000 od 500 od Avoid
Ciprofibrate 200 od ? ? ?
Fenofibrate 201 od 134 od 67 od Avoid
Gemfibrozil 600 bid 600 bid 600 bid 600 bid

BRY) APPES ReE A0 Y2SHE Aol Bttt
3170}, Z* 4D (Deutsche Diabetes Dialyse studie) Trial<

atorvastatin 20 mg/day2 ARE-3lo] P

sigo) e Aol o ETE Bad Wk 1 A A A% NS s Y F okEARE At 10
LDL S| AE 88 7HarZl o0 gleko] ]

Y HolEA 115 mg/dL oA},

AUTEA L AT AU

mg/dL o|Ato|H x| & A A& A
| AEuA 918

OXE

5% o]Arel A

5% vkl Apole = 5% ned

2| s 7P 2] JEhal S HESe] Slske B - A&+ LDL E|&EHE0] 130 mg/dL o)/dold A =4
< BATHY 37 o]Af HHEANS HEe 2 fjatoa Ag%} WAL shaL 370 & oFEARE ATt Statin A
Rosuvastating- ©]-83F AURORA A7} ZT W3 glom & 27]o= @4 CKeF 2715 AAPE st $4 A
Aik= 7diebs 2] oFE FolE AIRRE oAl LDL = o] 200 mg/dL ©]4te]il non HDL Z#|A8|E0] 130 mg/dL
g AHES AR oH AEuA EEel gk AR, A o[l FAES 1Mol Qi A9 statin2| 2E AlZFskal
TANZ, HEFE TaN7)A 2. o X A8 Zo] 2~3711hmte} 775 9 A HARS Aldistoiof gith 417
gt AAbs T FEHS 7 SAks B oA E S soll T 1< statin¥} fibrate®] -85 3 20 wEth
of thel HARS stofof sh=tll ot 35 AEiollA HAlsEH

ofof 5} § BA|AHIE, LDL 2e48|%, HOL 2¥)20)
B 34 A9 39 vy 32 st e 2y Rlojere] 271
295 ARA Mg EE W7 23709 T AY ANE Y, Be) 2uE 4
71 ool Holw Tyl ZAkic. EELES LK
nAPFe] AR AL wh Y 14T sHA L RE Ea)
=, AltjAl o] Wag 72 s 4 dlek A 1=
2 %L—ErﬁPOZlOF el 0d o dRe de v SgEs 4. nHEES
4% 39 Fol=stel HumAEC] AL WS AT Avlsol
XH?%EH}EE W3 ANSHE AS A5 Theat gol A lbelME
A 7 R etk AEEA WS AN gl A% A9t wive
= LDL E¥|28|E0] 100 mg/dL o4, & E&2ElE0] 175 S

- 525 -

= g AR Ao)e} oA o] FolE
. o= JoHEF =7} W ol g}

o) Bl 4171 ofste] ool of

slomz Aoz atslelt o Het

ok A7 E Stk 10
3 <= LDL Ed|&E 50
T Ze&HEC] 190 my/dL o)golH A=

of wef ¥ZFEFY V=T Fokxith
CE A4 Ei= ARBY| ARE-I} ¥R
A3 d-QbR] @ I ZIQMA] L ’IAA] AFAIS AL
SH= ShAjol| A HAH Ro|EA AGANEA] e E ohE



— The Korean Journal of Medicine: Vol. 76, No. 5, 2009 —

=
AdFAolE WSSkl T o]k A| Ei= kayexalate®] H 3
Fo7F mgo] "k ghH Al7]so] AstEo] 417%9] Z-gl
Aol ZHag AdeielMe o] ZAEudE FasAuz ¥

u7h QLS Folg.

4. HARSAE

HAMIASS ATOlRAETS ABAI7IAL AR
=y

S I L IR RS H3t7] wiZol 2Zolle A=

APt BRATE BT FHAY (RS Sk G 54
]

A7V 7kl Ofat Q9] HAL ur FY HlwH
275 A ) A|RRShe o AP RAIARAL g% WAl
VA £ Uelo] Hrk. whebA] 340 SRIEL AU A
olae] eI} AT AAYA FolE FE EF vt 7
#2 AP AR SARTY. SeAE B 83

Q

Q12 35-55 mEQLE §A5t ol gla) AU A8
S sHod) BH Aol EL Aol Dol e
oL QAWAIS AHERITE 3STACl A BE WY 24

H

pg/mL, SHA= 150~300 pgmL2 F-A|5hH 1 o]4fo] & uf
H|E}Y] D 2| 2E dl=d] &4 vjglyl D S =X 2L calcitrol
¥} paricalcitolo] $lov] FIFA O] ZgegAo MHES

S7HAA B ERlE AISH= calcimimetics = ARE-7}

g FE Se) e TRl ofgsmmolod
Ayro] Zashe Aol 8. Uelolek. 35k o]4e] Aol

A RIE2 2] A4 el 71 9% vAle &
o] shfoln] Al7ls ofgtel= YHshA HeEo] glens
3, 4 GAIAM = A=A o2 ArEofof T e Yt

=
PP 2P RRS G 4 glon] FME 105~

125 gdL AfolE fAIFHES Bk 11 gdL ujgtol ALt 12
gdL o4 ) 2B 2R Gare AT 2T
Soll ndt FAE UHOE Shu] ARG 50-100 Uk
Wk AJZRICh oju) AiEel7t Bagd AT AEA
A $AHoR sl @A ALES 100 ngdL ofAhoz
TSATE 20%7h A% gtk BAa: §3& 28ok
Bkl 2-45mic), Gfo] QPystelw 1-37)Uniet 2%
b AEo) FATE o4 §3Fol PPEW 34U T W
A AR BN 7 SEE 4] 12

dL A7} Aukshcy?,

ol

X

<

EMQHOo| Mednt AlH
AR 6] ZHE0] 30 mL/min/1.73 m® o|8}& 7hAEs vk
T2 AGAR JYsHA =W gRteA HFA, Hups
A, Aol 4] 5 AlhAl 2.5 9] FFef 2H2re] kel sy
8] WSS A7IAL ZAOA Aet A RE vl A
S 4= U= sfjof Stk Sjol|A| BT 7|71 HA] g
g A o] Al o] A dl AE 7|7to| glo] vl 4= ¢
XJ F=

T T2 seA Stel Qlo] BARRAZ = gAY
ZAoluk Abejo] ohet th2 2Rk 2006 K/DOQI 7o =241
of = AFEA o] THE0] 15 mL/min/1.73 m’ ©]&}2 7HAshd
AP =t oS & Hrksko] AJRF 21 HarskglaL, 2005
4 FHo rtol=gkele AEAlod I 8~10 mL/min/1.73
m’ FEo A BAL 15k 6 mUmin/.73 m* 1]k 7]
oA 2 A Farskar Qlo B3 BAXRE A 2
£ 7155 tAlst= Zlo] ofyar X4xghe] 7ol AHgt
FA0] G5 A8k ZF 2Ake] Adefof whet &, zho] 4l
A A8 FHF 59 A
Lol whet Ak oFE X787 Aol BadHE 7]osfof
FggH ol et B7EF w9 Fa3 Al7I= 13
N Ao r dF AR AleS Sk JFAeE 4
T Fal GRS 3040 kealkg/day, Tl A HE 1.0~12

50%= JLAE7Ee] Tl o]ofof 3

oh B4 AREHE e nEEBFIT el
%, AMIALE Sol e ghAeh A ohje Japy
2 grkstel 2 GPHE fAHE Aol B

4

do m n o

0%
I

- 526 -



1)

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

— Yeong Hoon Kim. Recent therapices based on the stage of CKD —

REFERENCES

National Kidney Foundation. K/DOQI clinical practice guidelines
for chronic kidney disease: evaluation, classification, and
stratification. Am J Kidney Dis 39(2 Suppl 1):S1-S266, 2002
Kim S, Lim CS, Han DC, Kim GS, Chin HJ, Kim SJ, Cho WY,
Kim YH, Kim YS. The prevalence of chronic kidney disease
(CKD) and the associated factors to CKD in urban Korea: a pop-
ulation-based cross-sectional epidemiologic study. J Korean Med
Sci 24(Suppl):S11-S21, 2009

Perazella MA. Current status of gadolinium toxicity in patients
with kidney disease. Clin J Am Soc Nephrol 4:461-469, 2009
Bots ML, Hoes AW, Koudstaal PJ, Hofman A, Grobbee DE.
Common carotid intima-media thickness and risk of stroke and
myocardial infarction. Circulation 96:1432-1437, 1997

Hayashi K, Wakino S, Sugano N, Ozawa Y, Homma K, Saruta T.
Ca2+ channel subtypes and pharmacology in the kidney. Circ Res
100:342-353, 2007

Mann JF, Schmieder RE, McQueen M, Dyal L, Schumacher H,
Pogue J, Wang X, Maggioni A, Budaj A, Chaithiraphan S,
Dickstein K, Keltai M, Metsarinne K, Oto A, Parkhomenko A,
Piegas LS, Svendsen TL, Teo KK, Yusuf'S. Renal outcomes with
telmisartan, ramipril, or both, in people at high vascular risk (the
ONTARGET study): a multicentre, randomised, double-blind,
controlled trial. Lancet 372:547-553, 2008

Parving HH, Persson F, Lewis JB, Lewis EJ, Hollenberg NK.
Aliskiven combined with losartan in type 2 diabetes and
nephropathy. N Engl J Med 358:2433-2446, 2008

Sica DA. The risks and benefits of therapy with aldosterone re-
ceptor antagonist therapy. Curr Drug Saf 2:71-77, 2007
Colhoun HM, Betteridge DJ, Durrington PN, Hitman GA, Neil
HA, Livingstone SJ, Thomason MJ, Mackness MI,
Charlton-Menys V, Fuller JH. Primary prevention of car-
diovascular disease with atorvastatin in type 2 diabetes in the
Collaborative Atorvastatin Diabetes Study (CARDS). multicentre
randomised placebo-controlled trial. Lancet 364:685-696, 2004
Baigent C, Landry M. Study of Heart and Renal Protection
(SHARP). Kidney Int Suppl S207-S210, 2003

Levey AS, Beto JA, Coronado BE, Eknoyan G, Foley RN,
Kasiske BL, Klag MJ, Mailloux LU, Manske CL, Meyer KB,
Parfrey PS, Pfeffer MA, Wenger NK, Wilson PW, Wright JT Jr.
Controlling the epidemic of cardiovascular disease in chronic re-

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

- 527 -

nal disease: what do we know? what do we need to learn? where
do we go from here? Am J Kidney Dis 32:853-906, 1998

Expert Panel on Detection Evaluation and Treatment of High
Blood Cholesterol in Adults. Executive Summary of the Third
Report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA
285:2486-2497, 2001

Lowrie EG, Lew NL. Death risk in hemodialysis patients: the pre-
dictive value of commonly measured variables and an evaluation
of death rate differences between facilities. Am J Kidney Dis
15:458-482, 1990

Lowrie EG, Lew NL. Commonly measured laboratory variables
in hemodialysis patients: relationships among them and to death
risk. Semin Nephrol 12:276-283, 1992

Iseki K, Yamazato M, Tozawa M, Takishita S. Hypocholester-
olemia is a significant predictor of death in a cohort of chronmic he-
modialysis patients. Kidney Int 61:1887-1893, 2002

Wanner C, Krane V, Mirz W, Olschewski M, Mann JF, Ruf G,
Ritz E. Atorvastatin in patients with type 2 diabetes mellitus un-
dergoing hemodialysis. N Engl J Med 353:238-248, 2005
Fellstrom BC, Jardine AG, Schmieder RE, Holdaas H, Bannister
K, Beutler J, Chae DW, Chevaile A, Cobbe SM, Gronhagen-Riska
C, De Lima JJ, Lins R, Mayer G, McMahon AW, Parving HH,
Remuzzi G, Samuelsson O, Sonkodi S, Sci D, Siileymanlar G,
Tsakiris D, Tesar V, Todorov V, Wiecek A, Wiithrich RP,
Gottlow M, Johnsson E, Zannad F; AURORA Study Group.
Rosuvastatin and cardiovascular events in patients undergoing
hemodialysis. N Engl J Med 360:1395-1407, 2009

National Kidney Foundation. K/DOQI clinical practice guidelines
for bone metabolism and disease in chronic kidney disease. Am J
Kidney Dis 42(4 Suppl 3):S1-5201, 2003

Cannella G, Messa P. Therapy of secondary hyperparathyroidism
to date: vitamin D analogs, calcimimetics or both? J Nephrol
19:399-402, 2006

Kwen JH, Cho S, Kim R. The study of anemia in stable chronic
kidney disease patients not receiving dialysis treatment. Korean J
Nephrol 22:63-72, 2003

Levin A. Identification of patients and risk factors in chronic kid-
ney disease: evaluating risk factors and therapeutic strategies.
Nephrol Dial Transplant 16(Suppl 7):57-60, 2001

National Kidney Foundation. K/DOQI clinical practice guidelines
and clinical practice recommendations for anemia in chronic kid-
ney disease: 2007 update of hemoglobin target. http://www.kid-
ney.org/professionals/KOOQI/PDF/KDOWI-final/PDF. pdf



