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Cardiovascular Risks and Treatment

in Patients with Chronic Kidney Disease
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Stage Description

GFR (mL/min/1.73m? Action*

At increased risk

1. Kidney damage
with normal or T GFR
Kidney damage
2. with mild | GFR
3. Moderate | GFR
4, Severe | GFR
5. Kidney Failure

= 90 Screening
(with CKD risk factors) CKD risk reduction

= 90 Diagnosis and
treatment Treatment
of comorbid conditions,
slowing progression,
CVD risk reduction

60-89 Estimating progression
30-59 Evaluating and treating
complications
15-29 Preparation for kidney
replacement therapy
<15 Replacement

(or dialysis) (if uremia present)

Aouilada19n K/DOQI clinical practice guidelines for chronic kidney disease [3]
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M92  gasmsUseinen Glomerular filtration rate il laiGo%s

gae
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N9A1I% GFR

Cockeroft-Gault Equation

72 xS

Cer = (140-age) x weight x (0.85 if female)

MDRD study Equation 1

cr

if African American)

GFR = 170 x (S )*® x (Age)*™ x (BUN)"™ x (Alb)™ x (0.762 if female) x (1.180

MDRD study Equation 2

cr

if African American)

GFR =198 x (S )*® x (Age)™™ x (BUN)™ x (UUN)**** x (0.822 if female) x (1.178

MDRD study Equation 3

cr

American)

GFR = 270 x (S )" x (Age)™™ x (BUN)™™ x (0.755 if female) x (1.178 if African

MDRD study Equation 4

cr

GFR =186 x (S )™™ x (Age)™ x (0.742 if female) x (1.210 if African American)

Abbreviations and units: C’C = Creatinine clearance in mL/min; GFR = glomerular filtration rate in mL/min/1.73 m’;

S = serum creatinine in mg/dL; Age, in years; Weight in kg; BUN, blood urea nitrogen in mg/dL; Alb, serum

cr

albumin in g/dL; UUN, urine urea nitrogen
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Traditional cardiovascular risk factors

Nontraditional cardiovascular risk factors

Old age

Male gender

White race

Hypertension

Elevated LDL cholesterol
Decreased HDL cholesterol
Diabetes mellitus
Tobacco use

Physical inactivity
Menopause

Psychosocial stress

Family history of cardiovascular disease

Type (diagnosis) of CKD
Decreased GFR

Proteinuria

Renin-angiotensin system activity
Extra-cellular fluid volume overload
Abnormal calcium and phosphorus metabolism
Anemia

Malnutrition

Inflammation

Infection

Thrombogenic factors

Oxidative stress

Elevated homocysteine

Uremic toxins

% of Patients
0%
80%
70%
60%
50%
40%
0%

20% 13%

o

10% | I
0%

Diabetic control

30%

Mondialyzed DM

a0

H Diabetic control

H| MNondialyzed DN

DM-progressed to ESRD

M DON-progressed to ESRD

qu#t 3 Wsuiisudadanmaifio coronary artery calcifiaction ludthanmnms fihelsalaGeSmnumnm uazile
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RYFAITLNNENIITUN U9 62 a1luh 1 dnTen-Jnen 2552



48 Toym afisenast

Aihela BosAmuiiiudsanmaialailausemaan
oafisdnms

2. asudusduiniiulsnlaiiads (nontraditional
risk factors) L“ﬁ:a’jWLﬁ@mﬂ uremic toxin WAYHAWNINTaL
shee) nlanmiess I@aﬁaﬁandmﬁazﬁmmmL%"mm'amﬁ
Fnlserh laussvasnidensni Wamsvnameslaaas
welsnenifindnglndesosesgerne tadtlunguilldun

2.1 amaelafioans wuldoeludihelnBeseiden
GER %iauni 60 8a./4071 dio 1.73 mames™ lneiamne
e dalahouanansssseslam eryth-
ropoietin A luatuMssafindanuasanama an
vanensenwmun mglafianafvusmeminaesnsiio
LVH waefhifadeidedomad@iannlsailauasmaon
Gonluiihelndess Tnawmnzsiosssiu hemoglobin ot
1 9 NIN/ea.

22 amgldanSaludssaz (microalbuminuria
and proteinuria) WUV microalbuminuria Wnilade
GessanmatiAmnnlseilaussaeniesasihelnde
$svistiReanvm waelalERean v my mi-
croalbuminuria W‘]_I’J'Wﬁmﬁuﬁﬁﬂ_lmi WAMIE endothelial
dysfunction”, M1y metabolic syndrome® aznMe in-
flammation M3MEAINMIATIANUILIU C-reactive
protein (CRP) Wag fibrinogen Lﬁ&l%%m %ﬂL‘ﬂ%ﬁﬂﬁHmdﬂi
donastamafemendamnluaanidon uasialsalauae
NRDALADAGMNIN

2.3 aMzanuiadnfvasnfansuaaiden Wad
Wass wazag hyperparathyroidism (iladidesia
msfendsiiiarlaln lsenaanidaninladuuiean
atherosclerosis WAy coronary artery calcification” Hag
Sommadeiiamadugioelndase

Wm%ﬂmwmawaa@Lﬁaﬂﬁﬂaauﬁﬂuﬁﬂaﬂméa%&ﬁ
amauanehaaan@aetasudilugitherily fo wy
M3Lia degenerative change 1%‘%% media 98N coronary
arteries UAAMIELENTDY calcification ey proteoglycan
Lﬁ@%‘% L%Hﬂﬂﬁﬁzﬁiﬁ coronary artery calcification Imfmz
fazinlfnanndenuiein denalfseduemusulain
systolic L‘ﬁ:ﬂ%‘% mmﬁmﬂaﬁm diastolic A& pulse pres-

sute s LRATAAERAET ana uagERTIERRSeT
madeisanisaTh lauasiaanton NnvaEMIANE WL
1124 Hf%m“ﬂadmil,ﬁ@ coronary artery calcification hfﬁﬂ’m
Tanlndos™® fe Aihegeang lsnumamm seduvias-we
Solwdengs sesuanFenludongs maiatuans pro-
teinuria WarmMIMNUzedlnanas LLﬂ@a(ﬁﬂgﬂﬁ 3
2.4 aA17¢ inflammation L8 oxidative stress 31N

wWenSEMnIavaRaaEanTh afiusiuinan Mg
Wis endothelium SN sREasmashelnshs (fatty
streak) TAA macrophage, mast cell, T lymphocyte wagal
mimzé’ju inflammatory cytokines, chemokines, pro-
teases LAY oxygen radical Lﬁ@‘ﬂmuﬂﬁﬁmﬂumﬂﬂiﬂ
vaandnnT AR Fethuiatname inflammation WA
oxidative stress AnasiaMIReVaaAAReTH ML 1
L%WWﬂ%B;ﬂ’JHi@]é@%&ﬁ@lﬂ%ﬂ@:mmmiﬁL%ﬂﬂ’j? malnutri-
tion-inflammation-atherosclerosis (MIA syndrome) WU
Qﬂwvlméa%adfmslmjﬁmm oxidative stress Asi¥A
984 oxygen free radical st Ssmmainlaannaedy F2-
isoprostanes LQgNIE inflammation qziis¥eu CRP wa\]s\l
T ThdumaniSnavh s Sanmrameandaniila
LLaBLﬁm"@mﬂmﬁ@Iiﬂﬁﬂameaamﬁamjﬁmmm%

ardayadnarineiu lanlndeSufnemidssoms
Halselauasvaanidan 6@ﬁuﬁaaﬁuﬁqamﬂﬂiﬂﬁ{l@
LLaBIﬁﬂVL@]maaaw%gaLm%mﬁ”mw Tsalndagadu Coronary
heart disease (CHD) risk equivalent I@HL%WWS@’AH{@]L%@
Seifimavhamaasiatiannd 60 ua. dawidl/ 1.73 Mg
WAS Y20852A proteinuria annnI 1 ASNERTI WoNN
Suemaesdansia s lauasraondorazissnnin
Slafitfasendusinluvadsansanfasladiudugems
i Useiflsevaanifeniiladiudiu msguyvs geeny
WA e

u,mmams%'nmmsl.ﬁmisﬂﬁ’ﬂau,amaamﬁam‘lué'ﬂwvlm
v
15859
v =K 1 7 ‘gl/ v A o o v
FoyamarnmlungarihelaGeselidnudie fouas
75 aasmarnnlaainlauasvaeniianay it labe
Sadn lumadnemn eiumssnm wazilasilaasnlauay

Royal Thai Army Medical Journal Vol 62 No. 1 January-March 2009



Cardiovascular Risks and Treatment in Patients with Chronic Kidney Disease 49

A 2 z (% 1 1Y a %
viaaeidan udthe laGessdmlngfudemumnmainm
lsevnlauazmaanidanluytheimly loun

d
1. MaNLAFUYI
de o oo d - d
msguyvdiuiiaduifeusdomsiialsavaanidan
£ A £ A | a L% g (%
s ladiudiv lsenaanidansulamediudu lsalaEess ua
maleTia daganmafinmnudaand mengaguyms
NINTNANFATIMININ ISANAAEaAT R AUGUY uas
MansnrsaamaFosadln e
[y no’ a |
2. msmnQusmuu’mm‘lmaam‘luwum9.1mem
= o A ] a o

Isauwnvnudutiasedassamsifialsadalauas

a I o SL eL DX VL X v g 2 .
vaanLaan wazlsarlanguthelaEese” medinmam
Tvinuh mamueusedhma bwdan ey
FANTNAANEEATIMIAA microvascular complications
it T 1  fayol

oun lsalaanumanm lsamanumau® daya lu
{2 UNULNENENNGN metformin SANTNAASATINIAA
Iﬁﬂﬁ’ﬂmmwaamﬁa@ #3174 macrovascular complica-
tions 989M9ALMNUY UelEN metformin Aavha el
vy Y X oda o . .
@U’Jﬁl@]ﬁ@i&%&lﬁm‘u serum creatinine §1nNNN 1.5 AN/
a8, e uazsnnna 1.4 an/ea. luswds
3. 81 Aspirin
g1 Aspirin 13150808813 AAlsAT laLaS
4 Cv de 4 C A
viaamdan unguAthefiflenadssgsdamainlsevaan
A L% a % 1 1 [~ v = U
Raeihladiudi usaehelsfmaanedayamadinemugioe
nSes mrRemardihelasefldmmiFsgtomaiia
lsevh lauasviaanidan visadeidiu CHD risk equivalent
AihelaGe¥mnnuanssunsenuen aspirn oandam
mainlsaialauazraanidan i3k aspirin 440
o @ o ‘jlj (% dl Uy ‘glj v A [~
SialufihelnEess WlasndihelnFesafenmunie
A ° Aa Aa A dl 1 A | AJ [~
\WoariaLNG Aesiiesgesianmsianaandie aiu
Y A . ) o 1 Dx
wathaLfiesanen aspirin laganmsneihsas Tugie
915055 448 183 WU aspirin A 100 NN/ TAKEET
Genramaiindonoandeuunlaipsids 3 wh® deiums
A o . PE A o ] A
denlfen aspirin IuiihelaBeiusasnemsiansanma
ansdessamafislsaihlauamiaandan warmaianme
HaRRaNIUMNANNMINZEN
4 masmnanzlafuludangs
Foyamsrnenan shlwdasngy statins vams

Aalsainlauasmaenionlugieladesedmmui
Sovuiaiimafinmuny meta-analysis TugihelaBoss
AU 23,266 18 WUIEN statins MANIDAATATINIEE
FAeanlsahlauazvaanifon lbivdaea 21 (risk reduc-
tion 0.81, 96% CI 0.73-0.90) uazandayadnadiulugihe
';idaSedahiliu CHD tisk equivalent flaaqiidauuzh
Isnmanelasiulwdengsdemnga statins Thfisze
LDL-cholesterol #aend 100 §a./03.
5. madnwanaculadiogs
Fogamsfnscemssnmenssulaingedons
Aalainlaussmaenionlugieladesedammui
ﬁaﬁuﬁaé’mﬁamﬂmﬁmegﬁﬁﬁa;ﬂamjmm'aﬂumﬁﬁﬂ‘m
PROGRESS study K121 6,105 318 I@aﬁr}g’fﬂfmvl,@]éa
%aagiumﬁmm%aaaz 29 WL &1 angiotensin-converting
enzyme (ACE) inhibitor 131508080 MIAalaH3 1
uazvaonfon f3auay 35" uazdeBandayanissnm
amasilafiegelunguiitaeinlumsnnaesemmadioln
wlauazvaanidon™ uaﬂmﬂﬁmmjm ACE inhibitors™
Ly angiotensin II receptor blockers (ARB)”* anananae
YAV proteinuria uasreaamsidesvadla Fafusiase
Gesdamafialse lauagmaaniden ugieladasls
ﬁaﬂ?ﬂuﬁﬂaﬂméa%m,mzﬁm assnmermeulafiad
M 130/80 s 1lsam wazAasanienidenngs ACE in-
hibitors &% angiotensin II receptor blockers \nduey
uan deandammafielseilaussmsanidan aghslai
ferTammelussdengslwion Sadunatiadesmasn
ACE inhibitors a8y ARB
dlvgjmasnnemusulafiogsludiheladesilden
AN 3 79 B NAN beta-blockers WuenBnngafiens
fmndentd dasmnasnanaedemmadedialudis
Isehlauaznaaniden uaziihevdafinlsanaanidon
lamadenld vndeyanminmludihelaGesmuh
eNNAH beta-blockers asnsnasdaTMIdAAannlsainla
S lFgui? aehalsfmadasiorsfomadhadesn
il usaFesgsludosmaten beta-blocker Wasanen
DANOYBAAM IS UYAITELL sympathetic nervous sys-
tem ¥{#M36514 renin anas Snaaematulduns@usms

RYFAITLNNENIITUN U9 62 a1luh 1 dnTen-Jnen 2552



50 Toym afisenast

Vl,(ﬂ waLENENNAaAMIYNULR sodium-potassium ad-
enosine triphosphatase (ATPase) activity ﬁwﬁa ENaYN I
Iussdesdnizad ke

ﬂmﬁmﬁﬁ@ﬁaé’aLﬁmﬁmﬁuﬁﬁﬂsﬂi@éa%ﬁm 619
namdhadu eansanmsfielseilaussmasaidont
fheladese dessnanaquifuden édelyil

1. madnmanelafioans

msnmmmlafiaas treliemnmiin uazanns

malsadhlansresdilele Fa¥ediau wanamiinams
Fnmnun meSnmamelafieanetaamainsissezusn
ga9niieinla (mild LVH) faqimsisnsnmlafaa
560 hermnoglobin 5511319 11-12 NSxsana. osan
33NN 3@ hemoglobin WfuauUnd v3asnnni
13.0 n3usiara. Sulimaissannsdedia wavms
INaduRand msunanidanfudu (vascular access
thrombosis)® aghalsfenamsainunisilungudiefis
omslsailanepusadusmlynRenanliusanns
Geiage anfinminmow binrhfssannmdedie
Bt Faumssmmmalafinagnegedlan, erythro-
poietin Msﬂméa%@ UBNIINALNIITINGNTLAL hemoglo-
bin 5en9 11-12 NSuGaTaaTUAY asRasanySums
Snmmudnwusaimanenatinzasgieudasnedn
feny

2. qulaimq%"q‘iui‘]aanz (microalbuminuria and
proteinuria)

NN ACE inhibitors 8¢ ARB §aN3nzeaams

Foswasln TFUMIansaTNsAin microalbuminuria
LAYAAIYALYRN proteinuria Fafaiudesormsiinlse

244 45

ilaussmaendenludihe lndasld e snliiludinela

Be%afiomany proteinuria 1NN 1 NIN/A% AITNAITON
Gonlennasd urhsssuemasilafinazduundifos
3. neuAsszRuLeaiden uazwaswasalwdan

wih g lifmsfnmbuduhmsnugusziuung

o uazosvlasaluienazandanmaiialsalauay

%aamﬁa@hﬁﬂaﬂméa%@ wsiaeAULaRTEN wasHasma s

zjﬂmﬁaaL‘ﬂuﬁmﬁyL?Itm‘ﬁ'ﬁwﬁaﬂammﬁ@%@ﬁﬂauamaa@

A0A AIMNALEYNYa9 KDOQI Clinical Practice

Guidelines for Bone Metabolism and Disease in
Chronic Kidney Disease™ h@ﬂaﬂwﬁa%iwz 3 ey 4
AatisedunaanaTa A0RTININ 2.7-4.6 HA./08. WAt
L2 ‘glj (% a % (% A 1
fihelnFasesver 5 ensfisvsumasviasalmfansang
3.5-5.5 H8./AR. FINTUMILANNAQIATDIUANTLNTIL
wWaanaSalwdan (calcium phosphate product) HaenM
55 3@ “siaga  laumssinamnsiidvaameSagaians
SuthzmulSanomasnaSaviaand 800 un.qatu Sauny
masussnuendunaanasaluawng (phosphate binders)
»LG%LLﬂ' calcium carbonate, calcium acetate, sevelamer,
lanthanum, aluminum hydroxide Gl%ﬂiﬁ‘ﬁﬁm’lz
weaLie mAengemsnsulsenmuniduaaidesvasd
Usznauiina uazdSufswduenguduun 1y
sevelamer FsfHosasTiaAAMIAA coronary artery
calcification [FllaieLAUMISULTEMMENL R NNa L
wWosmasaluams”
4. M5N¥INNE inflammation WY oxidative stress

MIINHMMIY inflammation LAY oxidative stress
¥ v v Ay % 1 1% 6
een lutlaqtiudlslaifidoyasiuayuildszlomiannme

Y A 2 YA A AR q . .

whgfitnemenumsanmmsly Gendud sadu antioxi-
dant gsnsntae mamalsaiinlauasraanifanas
Auefan®
aqu

(=3 Y1 Yoy g (2 a a

azinldndihelnGesmudenugneasmaifinlen
wlausseandenganisznnanly uazillamadedin
anlsaihlauazmaenidonsnnnimamidinlsednglaGess
% % 12 R o (% L%

sergeiny snedayamsinmmeinm uaslostiulsaila
uasvrardanluiie lnFeseldmuiia damesnm
sulvnRamshinmmaiaiudasamaialsei auae

A L7 Agl/ (% 1 [ 1 (% A
Maa@wl,aamslu@mmvl,@mam Tnautiseanid 2 NANUAN A
1) fhduiesnly leun mamyeguys msmuguhvin
mseuaNIzauhaa lwdon ludihannmu mslden
aspirin my3nmmeleshuluiengsen statins M3n
amaulafiageieenngs ACE inhibitors, ARB Watheta-
blockers 2) thdaiesduiusiulsalaizass W mssnm
maglainae myaadsanmliannsi luilasny uasms

Royal Thai Army Medical Journal Vol 62 No. 1 January-March 2009



Cardiovascular Risks and Treatment in Patients with Chronic Kidney Disease 61

MuANTEILLAAITEN uazraanaialwion dauumim

VNNMIOILANNIE inflammation W8y oxidative stress %\‘1

G o o w ] o 2 A
Lﬂ%ﬂﬂﬂﬂa’miy LL@]‘EJ']@ﬂﬂ%ﬂﬂ?iﬂmﬁﬂ“ﬂ&ﬂﬂwaaﬁaﬂLLW)‘VH\‘]

o ¥ ¥ XK |
ﬂ'ﬁiﬂ‘tﬂ\lﬁ mmaﬁamﬁﬂﬂwﬂuam@@mﬂﬂ

10.

11.

1aNa1581989
Satirapoj B, Supasyndh O, Kanjanakul I, Phulsuksombuti D,
tainam D, Choovichian P. The Relationship between Serum
Uric Acid levels with Chronic Kidney Disease in a Southeast
Asian Population. in press, 2008.
Coresh J, Selvin E, Stevens LA, et al. Prevalence of chronic
kidney disease in the United States. JAMA 2007;298(17):2038-
47.
K/DOAI clinical practice guidelines for chronic kidney disease:
evaluation, classification, and stratification. Am J Kidney Dis
2002;39(2 Supp! 1):51-266.
Culleton BF, Larson MG, Wilson PW, Evans JC, Parfrey PS,
Levy D. Cardiovascular disease and mortality in a community-
based cohort with mild renal insufficiency. Kidney Int 1999;
56(6):2214-9.
Foley RN, Parfrey PS, Sarnak MJ. Clinical epidemiology of car-
diovascular disease in chronic renal disease. Am J Kidney Dis
1998:32(5 Suppl 3):5112-9.
Foley RN, Parfrey PS, Harnett JD, et al. Clinical and echocar-
diographic disease in patients starting end-stage renal disease
therapy. Kidney Int 1995;47(1):186-92.
Weiner DE, Tighiouart H, Amin MG, et al. Chronic kidney
disease as a risk factor for cardiovascular disease and all-cause
mortality: a pooled analysis of community-based studies. J
Am Soc Nephrol 2004; 15(5): 1307-15.
Shulman NB, Ford CE, Hall WD, et al. Prognostic value of
serum creatinine and effect of treatment of hypertension on
renal function. Results from the hypertension detection and
follow-up program. The Hypertension Detection and Follow-up
Program Cooperative Group. Hypertension 1989;13(5 Suppl):
180-93.
Wannamethee SG, Shaper AG, Perry IJ. Serum creatinine con-
centration and risk of cardiovascular disease: a possible
marker for increased risk of stroke. Stroke 1997;28(3):557-63.
Keith DS, Nichols GA, Gullion CM, Brown JB, Smith DH.
Longitudinal follow-up and outcomes among a population
with chronic kidney disease in a large managed care organiza-
tion. Arch Intern Med 2004;164(6):659-63.
Patel UD, Young EW, Ojo AO, Hayward RA. CKD progression

and mortality among older patients with diabetes. Am J

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kidney Dis 2005;46(3):406-14.

Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY. Chronic
kidney disease and the risks of death, cardiovascular events,
and hospitalization. N Engl J Med 2004;351(13):1296-305.
Parfrey PS, Foley RN. The clinical epidemiology of cardiac
disease in chronic renal failure. J Am Soc Nephrol 1999;10(7):
1606-15.

Hsu CY, McCulloch CE, Curhan GC. Epidemiology of anemia
associated with chronic renal insufficiency among adults in
the United States: results from the Third National Health and
Nutrition Examination Survey. J Am Soc Nephrol 2002;13(2):
504-10.

El-Achkar TM, Ohmit SE, McCullough PA, et al. Higher pre-
valence of anemia with diabetes mellitus in moderate kidney
insufficiency: The Kidney Early Evaluation Program. Kidney
Int 2005;67(4):1483-8.

Keough-Ryan TM, Kiberd BA, Dipchand CS, et al. Outcomes
of acute coronary syndrome in a large Canadian cohort: impact
of chronic renal insufficiency, cardiac interventions, and
anemia. Am J Kidney Dis 2005; 46(5):845-55.

Locatelli F, Pisoni RL, Combe C, et al. Anaemia in haemo-
dialysis patients of five European countries: association with
morbidity and mortality in the Dialysis Outcomes and Practice
Patterns Study (DOPPS). Nephrol Dial Transplant 2004;19(1):
121-32.

Hillege HL, Fidler V, Diercks GF, et al. Urinary albumin excre-
tion predicts cardiovascular and noncardiovascular mortality in
general population. Circulation 2002;106(14):1777-82.
Agewall S, Wikstrand J, Ljungman S, Fagerberg B. Usefulness
of microalbuminuria in predicting cardiovascular mortality in
treated hypertensive men with and without diabetes mellitus.
Risk Factor Intervention Study Group. Am J Cardiol 1997,
80(2):164-9.

Chen J, Muntner P, Hamm LL, et al. The metabolic syndrome
and chronic kidney disease in U.S. adults. Ann Intern Med
2004;140(3):167-74.

Festa A, D’Agostino R, Howard G, Mykkanen L, Tracy RP,
Haffner SM. Inflammation and microalbuminuria in nondiabe-
tic and type 2 diabetic subjects: The Insulin Resistance Ather-
osclerosis Study. Kidney Int 2000;58(4):1703-10.

Russo D, Palmiero G, De Blasio AP, Balletta MM, Andreucci
VE. Coronary artery calcification in patients with CRF not
undergoing dialysis. Am J Kidney Dis 2004;44(6):1024-30.
Block GA, Hulbert-Shearon TE, Levin NW, Port FK. Association
of serum phosphorus and calcium x phosphate product with
mortality risk in chronic hemodialysis patients: a national

study. Am J Kidney Dis 1998;31(4):607-17.

RYFAITLNNENIITUN U9 62 a1luh 1 dnTen-Jnen 2552



b2

24.

2b.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Toym afisenast

Raggi P, Boulay A, Chasan-Taber S, et al. Cardiac calcifica-
tion in adult hemodialysis patients. A link between end-
stage renal disease and cardiovascular disease? J Am Coll
Cardiol 2002;39(4):695-701.

Mehrotra R, Budoff M, Christenson P, et al. Determinants of
coronary artery calcification in diabetics with and without
nephropathy. Kidney Int 2004;66(5):2022-31.

Menon V, Greene T, Wang X, et al. C-reactive protein and
albumin as predictors of all-cause and cardiovascular mortality
in chronic kidney disease. Kidney Int 2005;68(2):766-72.
Wilson K, Gibson N, Willan A, Cook D. Effect of smoking ces-
sation on mortality after myocardial infarction: meta-analysis of
cohort studies. Arch Intern Med 2000;160(7):939-44.
Regalado M, Yang S, Wesson DE. Cigarette smoking is asso-
ciated with augmented progression of renal insufficiency in
severe essential hypertension. Am J Kidney Dis 2000;35(4):
687-94.

Levin A, Djurdjev O, Barrett B, et al. Cardiovascular disease
in patients with chronic kidney disease: getting to the heart
of the matter. Am J Kidney Dis 2001;38(6):1398-407.
Retinopathy and nephropathy in patients with type 1 diabetes
four years after a trial of intensive therapy. The Diabetes
Control and Complications Trial/Epidemiology of Diabetes
Interventions and Complications Research Group. N Engl J
Med 2000;342(6):381-9.

Bailey CJ. Metformin: effects on micro and macrovascular
complications in type 2 diabetes.
2008;22(3):215-24.

Baigent C, Landray M, Leaper C, et al. First United Kingdom
Heart and Renal Protection (UK-HARP-I) study: biochemical

Cardiovasc Drugs Ther

efficacy and safety of simvastatin and safety of low-dose
aspirin in chronic kidney disease. Am J Kidney Dis 2005;
45(3):473-84.

Strippoli GF, Navaneethan SD, Johnson DW, et al. Effects of
statins in patients with chronic kidney disease: meta-analysis
and meta-regression of randomised controlled trials. BMJ
2008;336(7645):645-51.

Perkovic V, Ninomiya T, Arima H, et al. Chronic kidney
disease, cardiovascular events, and the effects of perindopril-
based blood pressure lowering: data from the PROGRESS
study. J Am Soc Nephrol 2007;18(10):2766-72.
Hansson L, Zanchetti A, Carruthers SG, et al. Effects of
intensive blood-pressure lowering and low-dose aspirin in
patients with hypertension: principal results of the Hyperten-
sion Optimal Treatment (HOT) randomised trial. HOT Study
Group. Lancet 1998;351(9118):1755-62.

Ravid M, Savin H, Jutrin I, Bental T, Katz B, Lishner M.
Long-term stabilizing effect of angiotensin-converting enzyme

inhibition on plasma creatinine and on proteinuria in

37.

38.

39.

40.

41.

42.

43.

44.

4b.

46.

47.

48.

normotensive type II diabetic patients. Ann Intern Med 1993;
118(8):577-81.

Brenner BM, Cooper ME, de Zeeuw D, et al. Effects of losar-
tan on renal and cardiovascular outcomes in patients with
type 2 diabetes and nephropathy. N Engl J Med 2001;345(12):
861-9.

Lewis EJ, Hunsicker LG, Clarke WR, et al. Renoprotective
effect of the angiotensin-receptor antagonist irbesartan in
patients with nephropathy due to type 2 diabetes. N Engl J
Med 2001;345(12):851-60.

McAlister FA, Ezekowitz J, Tonelli M, Armstrong PW. Renal
insufficiency and heart failure: prognostic and therapeutic
implications from a prospective cohort study. Circulation
2004;109(8):1004-9.

KDOAI Clinical Practice Guideline and Clinical Practice Recom-
mendations for anemia in chronic kidney disease: 2007 update
of hemoglobin target. Am J Kidney Dis 2007;50(3):471-530.
Besarab A, Bolton WK, Browne JK, et al. The effects of normal
as compared with low hematocrit values in patients with
cardiac disease who are receiving hemodialysis and epoetin.
N Engl J Med 1998;339(9):584-90.

Furuland H, Linde T, Ahlmen J, Christensson A, Strombom
U, Danielson BG. A randomized controlled trial of haemo-
globin normalization with epoetin alfa in pre-dialysis and
dialysis patients. Nephrol Dial Transplant 2003;18(2):353-61.
Moreno F, Sanz-Guajardo D, Lopez-Gomez JM, Jofre R, Valder-
rabano F. Increasing the hematocrit has a beneficial effect on
quality of life and is safe in selected hemodialysis patients.
Spanish Cooperative Renal Patients Quality of Life Study
Group of the Spanish Society of Nephrology. J Am Soc
Nephrol 2000;11(2):335-42.

Berl T, Hunsicker LG, Lewis JB, et al.

comes in the Irbesartan Diabetic Nephropathy Trial of patients

Cardiovascular out-

with type 2 diabetes and overt nephropathy. Ann Intern Med
2003;138(7):542-9.

Jafar TH, Stark PC, Schmid CH, et al. Progression of chronic
kidney disease: the role of blood pressure control, proteinuria,
and angiotensin-converting enzyme inhibition: a patient-level
meta-analysis. Ann Intern Med 2003;139(4):244-52.

K/DOAQI clinical practice guidelines for bone metabolism and
disease in chronic kidney disease. Am J Kidney Dis 2003;
42(4 Suppl 3):S1-201.

Chertow GM, Burke SK, Raggi P. Sevelamer attenuates the
progression of coronary and aortic calcification in hemodialysis
patients. Kidney Int 2002;62(1):245-52.

Boaz M, Smetana S, Weinstein T, et al. Secondary prevention
with antioxidants of cardiovascular disease in endstage renal
disease (SPACE): randomised placebo-controlled trial. Lancet
2000;356(9237):1213-8.

Royal Thai Army Medical Journal Vol 62 No. 1 January-March 2009



