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Current management of hypertension in chronic kidney disease
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Abstract

A gradual increase in chronic kidney disease (CKD) patients worldwide has been
a challenge in terms of health care professionals after optimizing therapy for CKD. One of the
key strategies of CKD management is to delay the progression of kidney disease, as well as
reducing the risk factors for cardiovascular disease (CVD). Hypertension is a significant factor for
both CKD progression and CVD. Therefore, taking care of blood pressure should be emphasized
to all CKD patients. The proper measurement of blood pressure (BP) has been important for
the diagnosis, evaluation, and follow-up on patients with hypertension. The Office Blood Pressure
Monitoring (OBPM) has been widely used in clinical practice. Ambulatory blood pressure
monitoring (ABPM) and home blood pressure monitoring (HBPM) have been an alternative BP
measurement for selected patients. As many guidelines have set OBPM as a target for blood
pressure, patients who measured their blood pressure by ABPM or HBPM, which should be
reconsidered to individually determine optimal blood pressure. Several published guidelines
on hypertension in CKD have been updated with considering the recent evidence from clinical
studies. The target of blood pressure depended on various factors, such as the staging of CKD,
albuminuria levels and other comorbidities. Almost all of the guidelines for CKD patients have
been consistent with a target BP of 130/80 mmHg or lower. Furthermore, renin angiotensin
aldosterone system (RAAS) blockers, including ACEIs/ARBs have been recommended in a wide
range of patients with kidney diseases, particularly in those with albuminuria. Although acute
kidney injury and hyperkalemia should be warranted in patients taking ACEIs/ARBs, other potential
factors of those adverse effects should be intensively excluded before reducing the dose or
discontinuing the drugs. Therefore, recommending CEls/ARBs to CKD to patients who tended
to benefit from blocking RAAS mechanisms should be encouraged. The selection of other
anti-hypertensive medications should be considered based on the comorbidities of the students,
adverse effects, important drug interactions, and clinical outcomes from CKD studies.
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diuretic (58 Loop diuretic)
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Tullaans snnhenanaufiladiangudug
waztugilugtrenuulafingdidl
microalbuminuria %38 proteinuria

(Class 1, level A)

- Tduugihnsld RAAS blockers 2 sfinsaniu
(INA)

- fsanld Loop diuretics wnu Thiazide
w30 Thiazide like diuretics \ila eGFR < 30
a8anT/u/1.73 m519mnas

- sehimafnnnzlnunadesludenss
311549 Spironolactone lnglamzdUae
il eGFR < 45 fiaddns/unii/1.73 ms1ans
sedlsyaulnunai@on > 4.5 mEq/L

- Beta-blockers finnsauildlunsdifilsnsandu
fiffthoazlisuusslon 1wy angiladuman
Tsaalawdia angina amznaniierlame
amzidlaviesuudundy viofiendsiiiss
Famssivteilunudiazdenssd

- pdannsienanAusulainendiung
f13an eGFR waznsiiuduvesd serum
creatinine Tagtawnglugtheiilésuen ACESs
30 ARBs usmnnunnsiiatues serum
creatinine 11ANNS0EaY 30 AITNTITNEUE)
71796111 renovascular disease SR
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NG A) WANg U B)

WU szauilvang
nsinen AuAuladin 4 SRNE

1 g1fiuugin AuuzduLRAY

My [OBPM]
11ATFIY (Rafiunsusan)
Thai - UAE > 300 $iadnsu/du: | - UAE > 300 adnsu/du: | - Whwsneseduanuduladin Juiveny lsasu
guideline | < 130/80 (Fuuzii ACEIs/ARBs (Alugi seavdayiululaaie waeszezvedlsalnizess
2019 AU | UagAMAN AU | LagANN (AUULENTEAY | LAZAMANANFIU A)

- WS ED BP > 140/90 Naawnsusen

- UAE < 300 3ia@n3a/Ju:
130-139/70-79 (Fuugih
FEAU | LAZAMAIN
7Ng U B)

- UAE < 300 3ia@n3ay/Ju:
Tderananusungulaila
(Auzdsediv | way
AMANTENFIY B)

- lalwuzinsld ACEIs Saufiu ARBs Witz
nsideNvatla (AuuznsEAu Il LazAuAIN
nang1U B)

ACEIs, Angiotensin converting enzyme inhibitors; ACR, Albumin to creatinine ratio; ARBs, Angiotensin Il receptor
blockers; BP, Blood pressure; CCBs, Calcium channel blockers; CKD, Chronic kidney disease; DBP, Diastolic blood
pressure; eGFR, estimated Glomerular filtration rate; RAAS, Renin angiotensin aldosterone system; SBP, Systolic

blood pressure, UAE, Urine albumin excretion
NNEWe UmtnALUgLaEAMNANVENEY

1. Kidney Disease: Improving Global Outcomes, KDIGO (Grade, strength of recommendation)

2. American College of Cardiology/American Heart Association, ACC/AHA (COR, class of recommendation)

3. European Society of Cardiology/European Society of Hypertension, ESC/ESH (Class, class of

recommendation; Level, level of evidence)

PNUUIMMTINLIAAINAUlaTngs
TufthelsalmFesas 4 awneudedu Jadonils
Fvaneaaulmnudfystenistrunthuung
sEAuANNAUlain wazN1SEeNNALeIAD SEAU
Fayiuludaanz (esnnivdngiumainnns
Pprsviudayilulaamedanudiniusions
samthuedlsalen wazmsiiuanandedunisin
lsaialanazvasniion™ wazaInn1sAnwIny
AMNFNRUSYBINITATUANTEAUAINGULATA
funsanseaudayiuludaaniy waznisveas
msgavtiweslsala® Fsaenndesiuiuugii
Tunanganeauiinatmaeseduauduladin

mdunatugUleniisgaudayiuludaanenas

orilungudud RAAS 1ty ACEIs e ARBS
finalnnseengrisivussleniuenmilennnnis
ansedumufuladia 91nn1seengVEvRILil
ffudiansadraans All dsualii efferent arterioles
\Aansvened wasivienudunelulnaesda
(intra-glomerular pressure) anas NI
fanasivililusiusiinaiag sausdayfiu
fimssieenuiludiaanzanas anAMEILNTD
lumsananusiulain SiudunsanseRudayiu
lutlaanizveteilungu ACEIs 3o ARBs vl
luvaneauiauuuziinigly ACEls 3o ARBs
Wugvdnlunssnwlsaanuiuladingdludioe
TsalaFossitsayiuludaane
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TufthelselafiAnainummu dhma
luidonfigeaznsedulviinnisasneans
transforming growth factor-beta (TGF—B)
FoiliiAane 3anindils (mesangial and
basement membrane expansion) kagvinliiin
glomerulosclerosis® #a15 TGF-3 dansnsn
gnnsedlag A Il sty n1slden ACEIs wde ARBS
JgYruvrasnIsIAniiveslsalanalnfing
1#3nee Fdduvansauauldlinnuddyues
nssnwianusulaialugfvaslsalafiinng
wnu wazlawuznisld ACEIs %Se ARBs
Tugdhedanariuniv

msidenldgnanauaulainsiuny
nslderananuduladalunatengui
wansnefu wonanUseleviasnsiiuyseavsnm
lunisarvruauduladinuds 9nnatnnis
gengvisTwaniafusisaneinslifislseasd
PMNAazMaLladnalYy LaraINNISANYINIG
patinnuIINIsldenanauiulainuIangusIniu
annsnannnzunsndouvetlsalaiesals oehils
fAnu nsldenanaunulainuisngusauiu
anvdsmaneruUasassanmsldendinasyinng
wandensldsaniu m15197 2 wansruuzi
Wowuvasnisldeanausulafingauiy

A15197 2 AwurilesiuYansidenananuaulainsIuiuy

nguen ngugldsauiu

AU ULAY

RAAS blockers ATVANLALINITITIAINNY

ACEs $3311U ARBs

Tdanstgsuiudlasaniiunisiinlsaladeundu

uaziiunsianglnunadeslubongs ™

213NN ITT AU

Thiazide diuretics

p1ateLiinysravznnnisandayiiuludaanizg’
uazrwannaianzlnunaesludonas

Loop diuretics

p1teiuUsEAvEnmMsandayiulutaanis!
waztvannsiinnnglnunadesluiong

CCBs

danadnevzasnsaiuluradsalaisese®?

Non-DHP CCBs ATVANLAINITITIINNY

(Verapamil, Diltiazem)
Beta-blockers

a1hiianzmlaiuiiegisguusdd

ACEls, Angiotensin-converting enzyme inhibitors; ARBs, Angiotensin Il receptor blockers; CCBs, Calcium channel
blockers; DHP-CCBs, Dihydropyridine calcium channel blockers; RAAS, Renin angiotensin aldosterone system

n1siindunsisenveseranauduladin iu
a v W Y 1
gnagiiduiuludueugndnele
lsannudulafingadunsunsndou
anulavesludUaeilasunisugnaiele &
UsziiudAgyrasnisldeluiaeugnaele de
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A13197 3 duRsNsesEniNeIanaLdulalin uazenagiinuiund gy

[ Y]

15

1 syAvgnanaufulainluibon \insziuen uszduen
mmimﬁnﬁu‘lunsn‘iﬁﬁﬂw Calcineurin inhibitors Sirolimus
finsvinauvedlnanas Tuiden Tuidan

Amlodipine = v =
Diltiazem - v v
Felodipine - - -
Lercanidipine - - -
Manidipine®’ - - -
Nicardipine v v v
Nifedipine - - -
Nimodipine v = =
Verapamil - v v

9 nsluRaUszasdfidrdgarnnisldenan
ANuAUlain
anslufiauszasdiiddyannnislden
aneudulafinuenainmsiiannuduladind 7
Huwanmseengusaneuduiininiuluuds
granmusuladinlunsazngudalionnislaiig
Uszarfiumnansfudsonaduiusfunalnnis
pengvee vipovrliduuSAumseengy’
we3e1fla 9InshiflaUszasannsideniinany

o o 1

dAegannlunsiasudenldunanaus
Tafin 1iosainaiuisadwmadoniudulae
ANAMTIN wazausmelunisidevesae
anene wazanuuIIMsinwlsanuiulaiings
lugUaglsalanlaldennislufiaUszasdainen
ufutadelumsiansuidensn wazn1sinanu
wannnslFenduiy faddayanisiAneinis
Lifislszasdiiddgrionuldves s1udaisnas
Janns Fauandluansned 4
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A1519% 4 e1nshililsusasAvettanausulaiaidfyrionulauoy Lagion1s9nng

RV ERLGHE.

nslinUszasAnaAy
nsanulduay

n159ANS

ACEls uag ARBs

lowits wulduinainnisly
ACEls

fasanvdsuduengy ARBs (unsdfigiaelianunsanuse
a1nshifiaUszanfanaile)

Angioedema

wWasululdenqudu wagarsvanidesnisly ACEIs wag ARBs

amglnunadenluibongs

- lsimsfiansaniGuen ACEs vido ARBs mnszaulmumadesluidon
1111791 5 mEg/L

- mnszdulmumadesludentnnnin 5.6 mEq/L MRy
fdsaBumaiuturesseiinunaifonluden wu s1ngy
NSAIDs, COX-2 inhibitors, Potassium-sparing diuretics,
Trimethoprim-sulfamethoxazole WazAsninUsual sy
luawns 213afasaneNgy Loop diuretics %38 Potassium resin
binders Usgnaufiunisanuung1as kasmnseaulnunaidey
luidendansgeat AITHAITMYAeT ACE!s 150 ARBs™

Serum creatinine XYY

- 9NsERU serum creatinine WnTUTaENINGoLaE 30 MnALHY
TfnnuseAu serum creatinine uagdiaalnsladed1dlnddn

- NSERU serum creatinine Wyt deras 30 MnALAL
fsuIanuUIneT ACEls %58 ARBs a9508a% 50 LavRnnUIEAU
serum creatinine uavdidnlnsladludenad1dlnddn

- NSEAU serum creatinine WuduannINderas 50 MnALAL
AIVYA ACEIs %130 ARBs haganvg'®

CCBs

WU (WunAll DHP-CCBs:

Nifedipine, Amlodipine)"’
wutleelungs non-DHP
CCBs L1u Diltiazem'®

- nsdlemswihuanliisuniuaunndin aansafinnsanldensels
wazdanneIn1seg1alnatn

- mngtheldanansanusieamsliisszasidsnanila Tivaisan
Wasunguen viendsudusienduditetinisalnmsiiawiuay

198n11%% 19U Lercanidipine!’

Thiazides wag
thiazide like
diuretics

amgaaludongs

Ansnuszaviaaluden lnsangdUielsaumng’

Toipesludansn
Tnunadeuludonm

fanusesudiaainslantudon®

o a9 = - o a9 o 4 N o
nngsntudenss Ansnuszaunsagsnluion vanidedunguriUielsainidegin
Loop diuretics | A1z1AEI5UN 211N UENIIDINIEANURUTARRM LazRnnIuszAun1inau

vpilanazsesudidalnslaniuden’

Tnunadeuludonm

fanusesudiaainslanludon?
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antagonists: (Gynecomastia)

gvisenguen | anishinauszasAndnAny 115303
vsanuldvay
Aldosterone Amziuilalugue USuanvuinen visengaelunsalidielianansanusesnle’

spironolactone

amzlnunadedludenss )

a

< a a A v v o
fanuseaudiannsladludon warnanideansigsiuiuiuen
Pinansraulnunadeuluden Wi NSAIDs, COX-2 inhibitors,
Trimethoprim-sulfamethoxazole™

v a

Beta-blockers Asladug

o o 9 ' ) 1Y) '
sylinsavauvesefdnistusendiumsladunan wwu Atenolol,
bisoprolol*

ACEls, Angiotensin converting enzyme inhibitors; ARBs, Angiotensin Il receptor blockers; RAAS, Renin angiotensin

aldosterone system; CCBs, calcium Channel blockers; COX-2 inhibitors, cyclooxygenase type 2 inhibitors;

DHP-CCBs, Dihydropyridine-calcium channel blockers; non DHP-CCBs, non Dihydropyridine-calcium channel

blockers; GFR, Glomerular filtration rate; NSAIDs, Non-steroidal anti-inflammatory drugs

dyuna

Isamnusuladingaduniizunsndou
fnuldvoslufinelsalnEods gagomneluns
Snwmnusiulafings Aonisvzaonindenvedle
ygaemasiluluglsalnszezaeving ananades
voamainlsaiilauazvaonden sumandng
N9 de3Indneng Winuieaudulafinnaz
nadenenfildlumssnwiufuiadondn 3 tade
§un vdavedlsnlnFods srozvadlsnlatess
safenisiAanaunsndounedlsalaiFos 1wy
Ysinadayiuludaane wazlsnsiuvesgyie
PNLLININIsELusid e wn
AUredisayiiululaanizinnnii 300 dadnu/iu
wugthlildengy ACEIs wse ARBs Uuendn
lun1saruauanudulainlilanudvunefe
130/80 fadiumsusen lunsalfifurefidayiy
Tulganizipendn 30 Tadnsu/du UI9UEINIg
mssnyasimualisidmaneseauauduladin
figedu (liiu 140/90 fadmnsusen) Tugte
UsTeTiannsanevaLeren1sinwled waz

'
o w a

latAne1nN15 b NIUSEa9A NENALUB1ANANTEUN

)

a

Tusutduueganuaulainanas (130/80
fiadiunsusen) wielsiffieldsuussloviannms
anAudsseInsialsatilanazrasnideon
LarandnsIn1sdeTinld nsinsandensild
aunsaidenaInnaueman safunsldenguau
ﬁwudwﬁﬂiﬂmﬁﬁia@ﬂw 15ATIM dUATN3EN
FENINNET UareInIslUeUsEaIna1Innshaen
lugUlgusazse
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