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ABI
ABPM
ACEls
AF
ARBs
BP
CAD
CCBs
cv
CvD
DBP
DM
DRI
eGFR
GFR
HBPM
HDL-C
HFpEF
HFrEF
HT
ISH
LDL-C
NCDs
NSAIDs
OBPM
PWV
SBP
TIA
TOD
t-PA

ankle-brachial index

ambulatory blood pressure monitoring
angiotensin converting enzyme inhibitors
atrial fibrillation

angiotensin Il receptor blockers

blood pressure

coronary artery disease

calcium channel blockers

cardiovascular

cardiovascular disease

diastolic blood pressure

diabetes mellitus

direct renin inhibitor

estimated glomerular filtration rate
glomerular filtration rate

home blood pressure monitoring
high-density lipoprotein cholesterol
heart failure with preserved ejection fraction
heart failure with reduced ejection fraction
hypertension

isolated systolic hypertension
low-density lipoprotein cholesterol
non-communicable diseases
non-steroidal anti-inflammatory drugs
office blood pressure measurement
pulse wave velocity

systolic blood pressure

transient ischemic attack

target organ damage

tissue plasminogen activator
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namsdTRguAmUszTTlng wuihdieaseudulaiindaladn (systolic blood
pressure, SBP) 1fisity 910 115.3 u.Uson Tudn.a. 2535 wandu 121.8 uu Usonludn.a.
2557 Tagluguefiaadodfinan 116.9 uudsen Wy 124.4 uudsen dwlugndedian
wafinan 113.7 Wu 119.4 uuvsen Jsznnsluweiilesdian SBP aeifinann 117.2
uuUsov 1y 1208w Usen dawlusuumidiuain 114.9 uuusen Wy 122.6 wUsen
Tusairfinnuynvedlsamnudulafings Tudszvnsinedifiengdoud 15 9 Juluidivain
Sovaz 17.0 Tt w.a. 2535 nudufesas 20.7 ludwa. 2557 Tagluduenrmmniiuain
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Hamvdnvesmssnwlsannudulaiingdulssmelng femsigielildnsemn
Tuiilse wagmsiigsliannsomuauenuduladdlanaunauinusiufoRls  oegnsls
Anu wudwlduvesnisluasenindenisilulsevesiUisanas 9nfesas 72.4 Tul
w.A. 2547 widedovas 44.7 Tl a. 2557 Tuvauziidndruvesiiildsunisinwuazanunsn
Ausmendulainld s 140/90 uu Useniiiutuaindosay 8.6 ludw.a. 2547 undy
Soway 29.7 Tuln.a. 2557

o L%
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NTILNUVDINTUAIVANLIA NTENTEATITUAY 581U W.A. 2553 89 W.A. 2558
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0T wa. 2558 nsgnsnasisnauldmenunadedinanlsanaenienilars
Usginasan 18,922 au Aawdiu 28.9 Audeusznvilaiause) uazssaunadedinan
TsAviaenidenauassiu 27,884 au (Raulu 42.6 AuseUszvnsvilsuause)
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ment device) agsainanaiusye 9 warmsidenld arm cuff waimnzaLiUIUIR
TANILNAVRH ﬂa'nﬁadauﬁlﬂuqaam (bladder) As9zAsaUARusRUIYULUIlAUTEING
Yovaz 80  dwiuglvigvial sfliduseuisuuuuszana 27-30 e, msazld arm cuff 1
Tgeauvun 16 3. x 30 vy,

Asn15InAunulaRnfgIATaINAUA Ul aRnslaUTaN

Wi arm cuff Aduwumidedetuney 2-3 gu. IAnaswesgeauBsazdunnld
NIATDIMNGNNAUEN 7 UL arm cuff 19oguunasaiEenuas brachial AIsAIAALLY
sy SBP AeulasnsdiugnendliiaudnlulugeausundInasiivasnidenuns brachial
lla uaree o Yaswausenlnusenlurasauni anseauadlusng 2-3 uu.Usen/Aui
qusuasInaslalidossiulsoninandlunasauiadussiu SBP a1 q wdsntuls
seUszanal 1 Wil iilendnidesnsdusauvudiieiduly uarliAnnsinadeudonly
UShamuethamuzauieunsianusulafinadialy Taserwldinatlurasind dnas
WlemsamnuidnareLa ANV TN TR nintuFaSudutaeusuladin
lnen1sils 1ng bell w30 diaphragm vaawils (stethoscope) AssnaBaIEaAKA brachial
uéhdugnensauseiuUsengsnin SBP fszanallsinnnnisadn 20-30 . Usen udiAes 9
Udegausen seduvasuseniinsstuidesusniilddu (Korotkoff sound phase 1) st
293 SBP Uaswsziuusenastn 9 audusmely (Korotkoff sound phase V) szfiuved
Usorludumeiidemnellasassiumanuilainlauealndn (diastolic blood pressure,
DBP) n3U3ziNadszau SBP lasnsaainaunisinanunulainlneisiadesazaietosiu
auRanasvasnsiaausulainfionaiiniuain auscultatory gap 9

Tunmswuduanauiasaiimmihnisinnudulafinegtedos 2 a$t viafundiay
1 117 nuRerdu luiid Teevtlumstaefusnsindidgaiian mamuiwanes SBP
MM Tndesnsaeiuinnnd 5 uudsen mstasiudn 12 ast udrhnailévamuaun
mAadY

TunmsUssiiuduasadausnufelufuasiiimsanuidienuduladings wugiils
Snanusulafinfinsuiisanddne wasmnnuhiianuuanseiuiy 20710 wudsen a0
msfasmane q ads enauandslsnvesviaenidenunwuaraisdsiheseluliideamg
ieidadovnang
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ogdlsfimlufgeengdiurunilenaiidn SBP veswvuiaestnwinafufiund 10
w1 Uson ¥ Msfnunsrainanuduladinlundade q lWlugfitdnsusduilianudy
Tadinannuwudnsiisien SBP gand1

dmdunsnsaggeeny fUaslsauviy sisedtieiionnsiadeu vieminia
nanantuiu msineudulafinluiBudie Tastaaudulafisluyuourou wdsan
tulsihsgniuudrianudiladindg1dn 2 afanieluna 1 uay 3 uiindndudu mn
s8p TuriBusninluviiuey > 20 wUsevvidedithedionnsisdou THitedeindiaed
n17% orthostatic hypotension

Tugtheifameiiladiuiindons deinuveslufielsnnusulaiings fe atrial
fibrillation (AF) wugtiliiaeudilafinsheiniesinanudulafineinusonduvdn uas
asatmany q adudaldrneds Wesnnluftnenduiasnunnuulsusuvesaudu
Tadislsnnniigiherll  egndlsAmuaiesinmnuduladadannmAfidiutaeluns

v YV

WadeUaehil AF la

N1TIIUUNANTULIIVBILIAAUAULAYINGS

nsPUNANTULSIadlsanNuRulafingdldmrunnsERuANURulain T Inly
matin Tsanenua wseanuuinisassaguluman dsuanslunnsnain 1

¥

M13199 1 n1s3wunlsanunulaingeniuadnusuussluglvgjony 18 U duly

Category SBP (uu.U58%) DBP (uu.U58%)
Optimal <120 \lH <80
Normal 120-129 Waz/n3o 80-84
High normal 130-139 LaY/13e 85-89
Hypertension 5¥AU 1 140-159 Wa/n3o 90-99
Hypertension szAU 2 160-179 uaz/n3o 100-109
Hypertension s¥AU 3 > 180 WaY/h30 > 110
Isolated systolic hypertension (ISH) > 140 LAY <90

SBP = systolic blood pressure, DBP = diastolic blood pressure

Vs 4
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N1599ANUALaRAAIBLATEIVUANANINUIY (self %58 home blood pres-

sure monitoring, HBPM)

iesnniimdnguativayuinnisiaausulafinfituiidiurense uligvae
Sutszmugnaneudulafinesaeaiios wasvilfmuaueuduladieldfitu venannd
mMyinmudulafiniitudaielunisnsiamiiedilu white-coat HT uay masked HT
faduismslinmstamnudulafefithulunsdisnisidadeuasRanumanisdnugtag
lsapuduladings (AuugI52AU |, AaunImmangu A) Tnouuzilaldiasosinaau
Tadimilannm vhausaluiRiauinaduwuazmsidueissiiiiumssusesananiu
fvunsnsgiu lluusilidiedesdaiavsnadedevieuaeds snulunsdliinigin
anwdulafinunasuuuilddun wu lufthefidhuann udu

dwmsunmsieuiiiouasiaiedlelivéninamifeiunmsianusulaiindelrdos
Snrwsulafinvdauseniinaruiudninediu

uwndvoyaansmsunmdmsuuzigtheviegalvmuidsmsliiedosianm
sulafinegrsgniosnouligtheEuiamudulain uasuuzthlvilievsegAvinnstiudin
mmusulaindiinldfothanlunmdfiasanuszneumssnw wuzthlrinaradadin
fithutuay 2 9re0an Ao Tuthadn warluthadu Tnednenuduladin 2 adiluusazdag
nan (Tataadn 2 s wasraaBudn 2 ads adatuay 4 o) unafndedu 3-7 fu
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M1319% 2 aguauuzilunsinanuaulalinlaglds home blood pressure
monitoring (HBPM)

AUzl FTAUVDY | AMATNUDY
Auuzdl | wangu
AUV

2511599

n. Yapusuladisluvinds whsaesnesuiuituay ia
ausulafinudanntainegnetion 2 ud

2. Jaanudulafiniuas 2 939087 A BINTILALVI
By Tnousavdranaliinrusulainegiadon 2 as
uazaSainaiy 1 uifl msTaRndefy 7 Yurdest
1oy 3 U

A, Fradnmsinenusuladinnieglu 1 $aluedann
Auueu wasndsaniaansSeudesud msinnnu
suladinnousuusenuasdn wavdsldlasuusyniuy
gnanANaulaia (13)

1. seum msindeudueuy

sEAUAUAUlaTinTIgIRaUNR
> 135/85 wu.Usan
1199970 HBPM @n31509iu1e8n15:AR LS AN NEDUNI

ssuuiilanazraeniden teaninsiannusulaiad
anuweUa (office BP)  satiumnilnnudaudsiuvona
HBPM Aunan1sinuuu office BP ltialanaves HBPM
Juddy wage1afiansannsaa ambulatory blood pres-

sure monitoring (ABPM) Wil

dvumsUssifiusesuausulaiinan HBPM onadaafiinlaluiuusnosn uas
fnasnAadsnA e udhaailalUdlumsinaulasudousudsunis
$hn wazuusl AL T UuANTlafinan HBPM Wuszey Tnsanisndannisuriesd
msUSulasuenannusiladi wililuugth v UisuSuruneananuiulainiieniies

V4
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dmsuitheldsunssnuidunanuud mugueudulainléi waglifimsuuasy
nssnwila 9 e19¥nlut 4-7 Surteunuwmdadadnlufifiome  eghdlsfinumnnisia
aruiulafindithuineliinauinasedihe msuushliganisa HBPM 1

auunfsgduanuilainifaldiitiuaineiesinanusuladinsiannmage
AeiiTalalusnumenunalsvana 5 wuUsen fafudletarusdaindicnlae sep
> 135 uag/v3e DBP 2 85 uu.Usenizionanudulaingsinuni

nsInauaulainflesasrinfnfaniaudndnludia (ambulatory blood

pressure monitoring, ABPM)

w3asinpnusulafruinfasmseninsmlugd (ABPM) iursesTarnusuladin
gafAufiansatourdaminlnesewhmsianusulaineadussezauiirme
Tngvhluuupiliinanudulafinyn o 15-30 il uavfnnuseiuanudulaiinogisde
iles Wunan 24-48 Hilus udrhdeyaumanadsvesmusuladislurasiunazuas
UDUNAU

anusuladnaasildanneiosiannusulaineiniazsniidiialaluaay
wgwa detwnaeiniflunsidadiliannudulafingaiseaninusiniSitade e
asavanusulaiaitialugoiuneiuia (3t 3)

n5in ABPM Tugi9nansdu se wzusunaumsnuianusuladinanaiovas
10-20 WewSeuifieuivanudulafinlutisnatsiu ie vaugiu fidanuduladinlugag
nanefu 3o vauzndy anastiesninferar 10 fxdinnudssenisiinlseilanasviaen
Foaiiniu

TOUAVDINANTIVIN ABPM ansnsavinunenisiin target organ damage (TOD) alna
{ABafiu HBPM wazininnsiaanusladislulssnenuia wazanadevesrusilafinlugag
nansALSevEnaU aslauduiusiunisialseilauasaendentiniAnivesey
dulafisludienansfunferawiu  wiidssnluiligtuedosinnudulafnniod &
1ge wazdlldianzlulsaSsuunmdvselsaimeuiavuinlnguiauis Jamngiunisld
Tusmidde viefthefifimuswdufimsusmeniity

ABPM fiusslemiinnnin HBPM Tughudivilivsusssiurnusulafslusazueon
nau warldusziliunnuuysusiuvessgauauaulaie (BP variability) wazUsziliunis
Wduresemudilaialugaada (morning BP surge) léiind1 HBPM

Vs 4
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M15199 3 inarin1idadeadudulaingaannmsinanuaulaindledseng 9

w/nsIannufulanin SBP (us1.U59%) DBP (uu.Usawn)
nsinAuauladalugnIungIuia > 140 WaL/130 > 90
mMytnanusulafinsendein > 135 Waz/v13e > 85
WAty
ms¥apusuladinseiniosuin
fasnseuinonludn
anusulafinedslugisnats iy > 135 WaE/13e > 85
ausuladinedslutisnansiy > 120 WaL/130 > 70
audulafniadeieiu > 130 Waz/13e > 80

SBP = systolic blood pressure, DBP = diastolic blood pressure

fenuvasanunulaings

aMuauladings (hypertension) vungi szauaudulalin@aladn (systolic
blood pressure, SBP) > 140 1131.Usev wag/%30 Anusulaiinlauwealadn (diastolic blood
pressure, DBP) > 90 wx.Usom nedadsainnisiamnusuladinfiaaiuneiuia

Isolated systolic hypertension (ISH) #1884 AU SBP > 140 Uu.US99 WA
S26fU DBP < 90 wu.Usev Ined1adsanmstnanusuladinfidauneuia

Isolated office hypertension %38 white-coat hypertension #1893 Sg6U
pusulafinainnsiafiaauneiuna agluinauaiasiinuni (SBP > 140 us.UT0M Way/vise
DBP > 90 uy.Usan) wiszaupnusulafinannsinficuduund (SBP < 135 wua.Usew
kay DBP < 85 uu.Usamn)

Masked hypertension %1e szauausulaiinannsinfiaauneuia 1u
Unf (SBP < 140 uy.Useviuas DBP < 90 uu.Usen) unseaumnuduladinainnisiaiitny
FINAUNGA (SBP = 135 ua.Usen Waz/13e DBP > 85 uu.Usen)
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n153tadelsanuauladings

myitadelsarnudulainaddindnssiuanusulainiinlaanaauneiuia
Jundn usnisindenanetafinnueainaiouldanamnsing o wu dndeuvedvio
n373 gUnsalldinAuAulafin AINUTIUIVRIYARINT ANUNTBNVBILYNATIV Uay
arvhbiszauauaulafiniinldeglunamigaSesiiuase  deuluiasdoinasiiany
sulatinasdanisdnseiunsitaduilewiunnuanmyinanudulaisluasausniiumuinme
I~ [ YRV dy
WU 4 S2aUndil
52U 1 High normal blood pressure (szAuauaulainluinmuainaugs)
= ) a a & ~ P ] '
31809 AANUAULATRLRAEAINNNTASIDATILINTADUNEIUNIALANRILA 130/80 1. UTON
ulU usidaladfia 140/90 un.Usen  fnsianudulaialuinue “ievge” 1 mnaviany
Iienudssgeonaialsaiilasazrasadeniaunsaitaduinlulsannudulading
1o ulasdisziuanudulaineglunue “Wevas” wintu (FuusiIseay |, AanIwman
77U B)
A a ' a ) & | ¢ )
N1395I9d8ANUFgwensIAalsailauasvaendenagluinueigs Tiuanis
Uszllulasnsianumdalamiveniaselull agnetsy 1 Wie
n. 4 target organ damage (TOD)
a A Y aa LY oA tY I . .
9. frsawnglasunisidadeindlsaiilatasnasnian (cardiovascular disease,
CVD)
A. tnserelasunisitadeIndlsaw1mnu (diabetes mellitus, DM)
1. Uszluanudssvadlanianisinlsamlakasvaamasnty 10 J1amtnla
wnninFewar 10 (AsUszAiulag Thai CV risk score; AMuUe15eAU |, AauNIN
Wong 1y B)
326U 2 Possible Hypertension (21alulsaanadulaings) vunefia Araa
HUlaTnRAgINNITATIIATILINNFDTUNLIUIATIAIRILA 140/90 Uu.UsenTuly wadsluda
160/100 wn.Usen  gadanusulainlunue “eradulsaninudulaings” i wnasim
wudenudssasmenisiinlseiilawagasadennasidadeindulsarnudulading
loae (Fuuziszav |, aaunImmang v A)
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320U 3 Probable Hypertension (dnazilulsaannuauladings) wunefs a1
arudulafinndeainnisnsaedausnilaniuneuiaiiendaus 160/100 uu Useniuly us
gdlaifla 180/110 wuUson  fiiflenwduladislunast “drandulsarnudulasinge” i
yansanuinudssgeionisiinlsavlauagnasnideninasidadeindulsamudiy
Tafingaloiae (Fuueiszay |, aaunImvang iy A)

[
a

oglsfinny gaflnuiulainlunas “dnandulsaanusulaings” 4 wind
o1msfiigatesiuauiulafings Wy ensUindss Boufsws ladu vieiiuszfRnny
mulaitngslugfanenswaneeu wiiedinudnaninanenisidulsarnudulafingpoudig
170 LLW‘V]s?mﬂ%%msmapmﬁaiﬁaﬁadwL“fJuI'iﬂﬂmmé’uIaﬁmqqlﬁLaa (FuLe1529Y lia,
AalnIWIANg 11 C)

380U 4 Definite Hypertension ({Uulsaanuauladings) wunefs Apdudy
Tafinadnnnsnsiansausnitaniuneunaliadous 180/110 uu Usovtuly fifiannm
slafsluinas “Wulsannuduladings” 4 IWadeidulsamuiilatingdldias uifh
919liiflonnsle 9 uazwiwanisasiaUsediuaznuindanudssionisiialseiilouas
vinenden gy (FuueI5eaU | AanInvangIu A)

fifeanusulafinndeannisnsaedusniianuneuiseglussdu 1 fesed
3 finamsnsauszdiulivsngindanudegaiensiinlsalauaznasaiden msldsu
nsasILsAulae HBPM (Fuuei1sesy | AALNINIANGIY A), viTolny ABPM (Auuzi))
s¥AU llb, AN IWIANG U A) viaelaeAsmsiinninanusulafinfiaauneuiasnasivu
(FuurIseav |, AaunInmang i A)

ALz suartuneumsitiadelsamuduladingsludnuas dazdeliin
Uselowtideolud

n. ansanunNgitausuladinieugs uillmudssgaenisiinlsarilauas
vaemLden 1itngsruuresmssnwnld aamdnguidesyindiflegluilagiu

U. NMIATI9IN HBPM Uy ABPM Lagn15unnsia OBPM (office BP measurement)
1 avaglunsiNedy white-coat hypertension, masked hypertension waz definite

o

hypertension wagyiligunsuusmsiiaaudulalunsidadeuniu Wumsiuai

e

= v

aszrtinfernudnduiiagsealdsunissnuligneies wasanfaniunissnwiegsaiae
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Hypertension Diagnostic Algorithm
Average office BP (on the same visit)

= 130/80 > 160/100 > 180/110

High normal BP Possible HT Probable HT

TOD / CVvD / DM / high CV risk* Definite HT

HBPM/ABPM or HBPM/ABPM or
HBPM/ABPM Serial OBPM Serial OBPM

2 visits within 3 mo. 2 visits within 1 mo.

High: Masked HT High: Definite HT
Normal: Normotension Normal (HBPM/ABPM): White-coat HT

*10-year Thai CV risk score > 10 %

Home Blood Pressure Monitoring (HBPM) : mainanasulafinsewniastiannminniu

Ambulatory Blood Pressure Monitoring (ABPM) : msinanusulafinfeiniastdaiasanianinsnluis
Office Blood Pressure Monitoring (OBPM) : msdaauaulaiinlugniuneiuna

High BP: HBPM/daytime ABPM > 135/85 mmHg or serial OBPM = 140/390 mmHg

AW 2 wuInensItadelsannusulaiings

HT = hypertension, BP = blood pressure, TOD = target organ damage, CVD = cardiovascular disease, DM =
diabetes mellitus, CV = cardiovascular, HBPM = home blood pressure monitoring, ABPM = ambulatory bloon
pressure monitoring, OBPM = office blood pressure measurement, mo. = month.

TOD Ao mawAnundiidaduunedtazlusunesnlsanaudulaings Suldun msufsdivemsendonuns wilesioans
el microalbuminuria Tsalm3osilussdutunardeguuss snvoaaeadenuasauaeiddlsifioinsuas hypertensive
retinopathy ﬁg‘méi\i naIfiedl exudates wsatdonaen w3 papilledema

cvD fe avnsruvidlauasvaonidon suldun lsavesiasnidonates lsavesiaenidonialalalsun? Tawladumar
Isnvesnaonideaunsaiuae (ie1n1s) uaslutfoguulisanisnsaavaendenuaIny atheromatous plaque Uagsau atrial
fibrillation #¢f

nsuszliuguaelsaninuaulalings

mMsUsziiuginelsamudulaiingelnguszasdiite Useiliunnuuldlfveslsa
anwslatingauuuniond @dumguesanusulafingamnainlsandndu 9 Wu coarcta-
tion 984 aorta, renal artery stenosis, lsAvassauminnle wazlsalnsesmduiiv Wudu)
Usziliutideidesdu o vedsaiilauazmasnidon Usiliueoriignuanszmuannlsnni
Aulafing (target organ damage, TOD) uarnsiamlsavizlauagvasniden siuddlsals
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wva ya

nmsdnUszdagnitulsarinuaulaings

msdnUsedRgiidulsanudulafings msaseunauusziiuddny 4 dasil

1. Jaduidesvaslsanusulaiings

msdnUsyIRAnITUNsAuLeanesed UseiRnisguyvd mssudsemuemsd
MwAeuas Usedilsale Usedinisueunsu Useiinseunsivedlsannuduladings uae
UseiRlsnnudulafingauaishensss

2. UsziAneafueteasiignuansznuannisaruiulaiings Ussialsavalauas
viaanlden Uszialsaumany wazlsala wu enismiesievieuiuminennatesnuss
LU TYEosoUUIIATIEN mshitva Jaanzueslunainansiu 1Wudy

3. Usginfienatsdivlsanrudulafingeuuunisgd

ArsinUsgiinmmmanuanudulafingefinund (SBP daus 160 uu Usenduly
wa DBP saus 100 1. Useniuly) fiAntudusineusny 40 9 UseTRnnudulafingauuy
siuit viearuiulafingalusgneming Useiilsaln vielsamadiudaanny UssiRsedy
Tnunadeus vise néuiiosouuse i q we q Uszanitesen ladu ietindsuedu q
e 9 Uszivedlsalnsesd UsziRueunsu UsziRldeuazansivinlimnuduladings
WU corticosteroid, non-steroidal anti-inflammatory drugs (NSAIDs), erythropoietin,
g1ANNLn, Uﬁﬁﬂaﬂﬁ]gﬂﬁﬁﬂiﬁwaaﬂLﬁ@@%ﬂ@h, cocaine, amphetamine, ¥zLou TIUH9
anulnsuneyin

4. Uszianisldenanadnuiulalings

msdnUseiRvilauazduiuvesenanauulain saufssednsainiasnalng
Feswesenfiagld waranuaiauslunsiuusyue

1 yal & [y a
n13nsasenednidulsnanuaulaings

mimwiwmaﬁﬁwL'fJumiUizﬂauéhaﬂws%"aﬁmﬁﬂL.Lazi’mdauqq WSBUNTAIUIN
Adaiinany  @useulnn uazmsnsatnnusulainiieusuainuauns 2 419 g
torlundusniiBudunsine  msasailowazvaonidonunsnlsin  StuvANDIUaT
Fudseam viemudn uavmsasaniieUssfiuaedssaman  uenainiinasnsaan
aunne1e 9 YesnUsulaingaLuun AN
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N13732ANBIUGURNS

A389M539%1 hemoglobin 38 hematocrit  #5713A5VNIUBlA  LagAUIN
glomerular filtration rate (eGFR) as3amseaulnuvnadey lyie wanaunglaavazen
91m3uay hemoglobin A1C sesiuluiuluien (lipid profile) nsngia nsaalaanvuay
weayiiululaany uenandarsnsramdulnihilauasienasdnsasen

° o 4 Yy ooa A DX 9 a o -

asuAuuzihnsasavauiudnlugUlglsannudulainassilunisen 4

M15199 4 AuuziuensaduauiuinlugUlslsannusulaiings

AUz FTAUVDY | AMATNUBY
AUzl | wangu

GG

RIR)

pdulyiinile 12 leads Tuditheynae

AaULAEETaUAMMDEWAlA (echocardiogram)

- Tugthenianuinunfvesnaulniiiile vieasdednd
nsvinuesilainung

- Tuthenasdeinauioilanuiaung

NADALADALAY

- ASI9ADALADALAIANLSANMILAALLAIELNDUAIIUD
geludUaennsalagwdes bruit JUielsanasnden
= v PRy 2 A o oA
aued vive Hiienillsavaeniienuasisumiagu

- Pulse wave velocity (PWV)
- Ankle brachial index (ABI)

- Creatinine wazAIU3ad glomerular filtration rate
(eGFR)
- USiauweayiululaane
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Azl FTAUVDY | AMATNUBY
AUz | wangu

aAUvauY

- U3unas microalbumin Tullaane dngUaedu
WY

- PAUABsARYRUANAEelN wag doppler TugUheyinis
awvedleinun® dueayiivlutaanie vieasdelsa lla
ﬂ’;’]@JﬁﬂﬁﬁG}@ﬁﬁ]’lﬂI‘iﬂ renal artery stenosis

A1
- av3eUsramanlugUlgaudulaingauin )
(SBP > 180 1131.U58% %30 DBP > 110 111.U58%) e\\;lrL
vido fiflsnuvudneie A
GHEN

s a s A = 1 <@ P
- wnesdneuimesrienaundmaniiihaues Tufiae ’
A & = a a ° a
NUDINTNNAUBINIBUAMUNAUNAVDIAIINAN

n1sdasnuuazatuulsaauiuladingalaenisusuiaeunganssy
el

msUsuldsunginssutialuszezenuduiliddguoinisdesiungulsalifiase
(non-communicable diseases, NCDs) auvidlsanusulaings uasduduiiugiunis
mupuanudulaindmsugUislsaanudulainamnseldididieasiiveysdlunisiden
w3olifinny

muuzdveinsuiudsunginssudinieaunuuardaiulsnnnudulaings
gy o -
NYRATUAINNTNN 5

LHNErIayYAaININNNITENgms AL usnfgiunsUTuURsUNg AnTsuiin

i va o ! [ LY a E=! < v J o o

uwnRfdessiensidulsannuiuladings viseidulsauainie (Auuzseav |, aauniw

wangu A)
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‘ﬂl a a L dl a aa s
f19719N 5 ‘U’i%’d%ﬁﬂ’]‘l/\l‘llax‘iﬂ’]iﬂ’iUL‘UaEJUWE]GIﬂ'i'iN%'JGIIUﬂ’]iﬂ'J‘UF’]ISJLLaz{]a\‘iﬂUI’iﬂ

AUAUlaTinga
AUzl FTAUVDY | AMATNUDY
Auuzd | vwangu
AUUaAYY
nsandmtnlugninzdmtdniiuviediu I

nsUsugliuureInmsusiaremsiiegua i dulsean I

MsnaUsunasndonazlaneulue1mis I

ANSANAINTTUNNNNY LAL/YN5009NNIAINYLUULBLTUN
Y1981 LALD il

N1591NAUSUIUASDIAULDANDTDR

Va890): Uisﬁ%?mwm71/ﬂ°744uzu"ﬂum7ﬁdﬁzﬁm/sgﬁwﬁmWZun?iﬂam”unmﬁﬂfmm71/&7”u[m?mgmazmis@“’umm/
auladin lulouszansnmlunistesiulsaiilauasvaendon AnlussAuvesmuz i uazAnnINYaIang 11Tunne 19
90lunmi 3 datluduuzhlugiunsdosiulsailouasvaanisen

= Y = a aa oA @ o
5qﬁla$Laﬁlﬂﬂla\‘lﬂ'ﬁ‘Ui‘UL‘Uﬁ&lu‘Wﬂﬁﬂi%’ﬁJ%ﬂﬁL‘W@ﬂ'J‘UﬂlilLlﬁz‘ﬂa\‘lﬂu(liﬂﬂ?']ilﬂu
latings

RT]

n. nmsanuminlugniidmdniiunsediuy

msnggumuAnlilAdyinaneaae 18.5 - 22.9 nn./ms.u. wagiliduseulen
aglunaeinnsgiu dmduaulng fe dmsuduielidiiu 90 au. (36 1) wardwmugma
Laivfin 80 @y, (32 1) wi3e lliAudiugemnsans MamArLas Ve

¥. M5USUzULUUYaINIsUI LA M SLINEEUA N

msiuzihriuusenmuetmsiviasu 5 mnnile lagluwsasilefiusunueinisi
wisngay AIshusldgnsiuyenms 2:1:1 mUwIn1ueInTieunsly NTENTNENSITUEY
nanafe wlanuwuwIwIadurugudnas 9 Gaeendu 4 dw wih 9 fu leg 2 dudu
9 o a o« ' < v = P = | < a
Anegatios 2 lla 8n 1 dnuludn viieemsinanuds uasdn 1 dnudulusiu lny

v & o a o & & =~ o aa o ] v
LUULu@ﬁ@ﬂN@@MULLagLu@Ua"I LLagnﬂN@ﬁjiﬂJNalﬂa@mlliaﬂ'ﬂ’]uu@ﬂﬁjmﬁjﬂ
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msuuzd i SuusemuinuasnaldlulSuafimunzay Wsldsrnielasu
Tnuna@on wundiGen wralounarloomns dwhsanauduladin wave197ansns
nsideTInanlsamlalasasnidan

agnelsiliuuslildnwnaden wae/viouunli@eunasulugUuremdnsioueiasy
RRVRH LLazé’m%’uﬂﬂaaﬁﬁEﬂiméﬁj%’a mslasufuuziBounmensuilanemsivans
AUANLNNIWIBUNATAUAB NS

msnEnAsmanSusaR e IIEemsatinnaslnsioadmalinmsuladi
Qﬂﬁﬁuié’ WU 1189, VLA, veLeu, duvy, Tedud Wudu

A. nsannadsunaunfenazlyifenluannng

ssmsouTelantvuaUsinamsudlaalsfoufiunsaliae liduiuas 2 n$u
mssieliedlidunetuluysialifutues 1.5 nfutiuenatisaneudulafialdi
Tu

Usunadleidon 2 nsu Wsuwinduinaeuns Qeideunaslsa) 1 geuan (5 n3u) wse
e m3o®81m 3-4 Foum Inethuamdeddiun 1 Feun MufouUsyanal 350 - 500
UN. wAzHaYsa 1 ouyn dlAeuusann 500 un.

4. MSHLAINTSUMMINMEYSaNIoaniaIneag1atEue

ASEENAIAINIBLULLELSUN sgtasdUniay 5 U lagd1unsalenaeni1ag
mMeftseduaumtinuananaiuldmansuuy fil

sEAUUIUNANN vIneds 0aNMAINBIUTNITAUTEAY 50-70 YDITNATGIEARTL
918 (§RT1ANATFIGAAIUINAIN 220 AUy F11uTVede78) sufuszoznaedoduag
8y 150 U

szauntnun et sanmMaINgauTNATIAUNANIIToEA 70 YDITNITEIAR
ATy Aseenrdundsdunsiay 75-90 undi

msoandsnelunguiilénisindandruilensfuil (sometric exercise) iy st
wifn enavhliszduaudiladngeduld  Ssdumndsmuauanuduladioldlfesinw
wwdreusunseentdslusnuasdingn venani fitamesoluimsldsufuug
PNUNNENBUDBNAIAINY WIDAITOBNMAIN1BAELAATLLTEIYB NG

. SBP daust 180 w1 UsOv 1150 DBP saus 110 wa.Usenauly
. flomsidunthen wiemeleldazaan Tnsanzidiosanuss
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. dllsaraladuman

o dameinlawuindsng

- flsavmuiidimuaussauinalslals

. dnmduthedeundudu o

. fsaiesedu 9 wu Sungny Jewnden lsaendoss Wudy
3. MIfaniesndeshiuueanased

Tugilinefuiaiedunoanesed liuusilvinu vie difuedosiuueanesedor
uéh msdriaUina namAeindeliAy 1 Annsgiu (standard drink) fetu uazge
laitAiu 2 AusnasgrusieTu TaeUSina 1 sy iuveaaseshuueanosed wunefs lAdes
Aufiilueanesedusyana 10 N3y

2. MaAnYus

madnyraeralilldfinaiensanmudulafinlnenss udausatisanauides
sonTsiinlsariilanasiaeniiionls WNNEVTEUARINTNNNITUNNE AU iRUIeEn
yisvonseduligtheinnnusanesnanyys (Fuuehsedy | aanmvangiu A

uwmdlazyaansInsEmdanunsalimuugihfiaeiie Suuinsduinwng
mﬂ@us‘]u’%mslﬁﬂw%maimé’i’wﬁlmqsma (AiU%.) (Thailand National Quitline, TNQ) i3
1 “1600 aeidnyv” w3 “Quitline 1600” Tnganunsalng 1600 WilsyniaSoriouay
LdGeniuAiuinis vseansadndevesuuinsuiules www.thailandquitline.or.th

dsddylunsatuayuliiisannsafudsunginssudinldluszozen fe
nslimuTnnimneauunfihoduneyees Sufumstadmnefidulldmi
fnsfnmudssdunafusses 9 uasniuliddadtae uenandmsfisnsandade
fueliyamnsmenmsumdfsianadiunaiame wu dndmuaemns filsamgysunis
PONANNINTY AUAITLNINTEY

'18‘



wnmamssnlsaanuduladiags TunsUgianly we. 2562 -

N133nelsnRUAULaTings

) o a P o A ad A ) a aa

mssnwlsannuiulainasiidunissneuinsgiull 235 As nsusulaeuiingg
AluTIn waznshignananudulain Jeyansfinwraveanslvignananuiulaiinuean
Tduinnsanausuladin systolic (systolic blood pressure, SBP) a1 10 1u.U50% %138
n1sanAuRUlalin diastolic (diastolic blood pressure, DBP) a¢ 5 1u.U58% @1115080
lsanessuuilawasvaoniionasnlasesas 20 andnsMsidedinanynanvelases
ar 15 andnsINssNn stroke 38aL 35 andRIINISHIRLSATRINARALARAMRlASaEAY 20
WAT ANONSINSNAIIANIAS AL 40 MsanANUAUlaRndsausadINalun1sUaenu

d' o 41% =3 Y 2 [y a d' =4 &

maideunsviuvetle Basiunalatanuludlsanuiuladingenidulsauiviu v3e
I5alnEess

n1sisulvenannluaulain

nsBalienananuduladinlugilsaanusulaiingsazfinnsanandadondn 4
Uszmsloun sefuanudulafimedeiialsinnanunenia  sedunandesiiozifnlse
massuuiilauasviaenidonvewudasyana  lsnsuiiusingegudluyanaiu Tasiams
ogsBslsamaszuuinlauazviaenidon uaziladgaviedo anmvesnisiin target organ
damage (TOD) lnglifiansanuFuamunmii 3

m3Bulsionaneuiulafinunizeens (szwing 65-79 ) ansanuiiontuiy
flonglionntr 65 T uivngihefiongsaus 80 BulU msdulinanaudiladngies
SBP diaust 160 uu.Usenauly uaz/vido DBP daud 90 uuUsevduly  egslsfimudmin
fthedimmdssganniosmnnelulsansszuuinlauaseendenegudliiiazineu
coronary artery disease (CAD) stroke #3® transient ischemic attack (TIA) LLazﬁmqé}gﬂLWi
80 Fuluforafinsandulioanarudulafinidiofian SBP daud 140 uu.Usen luduly
1§ Tngasiansanananimanuulauswesite anuamisalunmsvuienssnw lsa
S2udU 9 wazaundeusng q lunsSulsemueegaseiien
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Anudulaiinszeiv Anuulaings Anuulaings Audulaiings
High normal* Grade 1 Grade 2 Grade 3
130-139/85-89 wu.Usem 140-159/90-99 wu.Usem 160-179/100-109 uu.Usen > 180/110 wu.Useon
wugtlusu wugdliusu wugdliusu
Amsaiiuiia Amsaiugin Anmsaiiuiin
(Ila, B) (ila, B) (ila, B)

! ! !

CVD = cardiovascular disease, TOD = target organ damage
A 3 uwamnensinwlsaadnuauladings lnenarsunanseauanuaulainaaen

v 9 yd

Tnlanaauneruna
* YeR : N3NNI TS UL Ula A TYA high normal ua §VIAIUTURUYaILINNNIT
FaseeunInd 2 uuad lasunisasuainunnduarindulseraudulaings (definite hypertension)

sEAUANAULAAMLUINUIEVBINITSNE

PNFBNURANNTITENAGENT 9 Larn15TIUTINTEYALUY meta-analysis Leand
11m3an SBP awnendn 130 uu.Usen e1alrusslevilunisaslsaunsndeumsszuusiile
uazvaonden Tudsann1ndeTinadd  deiuuusihhmsineliarusiladnves
fihwdnilvgjanasuiogi 130/80 uu.Usen viedndidu  ednlsfimuiidodissy Yoy 2
Usenshie

Usgmsdi 1 Tudesdumsaranarudulafinvesiihnennsinfianiune il
N1 140/90 wm.Usenneu wazvnngthemusienssnumlefiterosuiunssnuiiiisa

ulaseAu < 130/80 wu.UeW (AW 15eaY |, AN IMMaNgIL A)
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Uszmsil 2 fifeyauansimnlsioniieaneusulatinasnniuly eneiinaidelng
anglugaeeny waziiiiaudssgs wu fsamsszuuilauasvasaidon vieillsasaudu
ogudn dafuFauuziiiilinisen SBP awnausnd 120 wuUsen duen DBP vy
auAI39LoYIENIN 70-79 uu.Usen agnslsinnulidniatienisan SBP 1WudAgy uiii1 DBP
9198nawNI1 70 un.Usen Thefianansaeylauld esannindr DBP lufgsengdnivy
ﬁﬂ%ﬁ‘hmmamwﬂﬂaagjLLé’j&?ﬂLwiﬂ'auiﬁm%ﬂwmmuﬁuiaﬁm (A uugssedu lla, AaunIn
wang 11 C)

Auuzthszduanusdadindmnelufihsmnuduladingdlaiagunumed 6

‘ﬂl L4 L4 a o
A15719% 6 szauauaulaRnlruneveINIsSnY*

nquany | WJwawzlsa | Jlsawwnue | Slsala | dlsaneen \Aedl
AUAUlATNES F0%s \daaiala | stroke/TIA
18-65 U 120-130/ 120-130/ 120-130/ 120-130/ 120-130/
70-79 70-79 70-79 70-79 70-79
65-79 U 130-139/ 130-139/ 130-139/ 130-139/ 130-139/
70-79 70-79 70-79 70-79 70-79
>80 1 130-139/ 130-139/ 130-139/ 130-139/ 130-139/
70-79 70-79 70-79 70-79 70-79

* gwsulaiaedeainnsinvaniuneivia Smiu . Usen

Tunslieniieanmiudladn mnanusonsta HBPM Tdmrskaudmaneresnis
Snwlviszdumnudulafinindeithuinin 135/85 unUsen (Fuush1szdy |, Aanm
ndngu B)  vinfesnsanaruduladisliidunntulugfidulsauiay viedlsaiils
uagviaendon viefimundssgann tagdutdmanereinisinulised SBP ladsdithu
NI 125w Usov (Fsh152aY lla, Aaunmiang 1y B)

dwsuiigeengiaus 65 Tiul ueedfinedulsanaondonaues uusilidmang
yosmsinwsziuauslafinedsditiuiiniy 135/85 uu Useniduidedtu enciugiiony
110 (i 80 9) orarleuiulidatmngliisnin 160/85 wUsen
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Ansiaan Idenaanalunulain

granauslainfiddy flag 5 NquUVAN A angiotensin converting enzyme
inhibitors (ACEls), angiotensin receptor blockers (ARBs), beta-blockers, calcium-channel
blockers (CCBs) uagentuilaane (thiazides uwazenduilaanedlndifeeiu thiazides Téur
chlorthalidone wag indapamide)

nadenldevialantionienn 5 nduil wlvilssdnsnmlunsaneudulade
wazandnInIsAnlsanNTzuUInlatazrasndenlalndlAssiu wiazlauunnaneiu
¥4 WU beta-blockers p1atlasfulsvasndonanoslitooninengudu « uag CCBs 019
dosrunngiladumanldlifvinngudu Wudu winalunslostulsaszuuilauas
vaoadonlnssufiotliuandety dnfumnazidensBusulumsdnumanuduladings
Wesrdadednaunsadenanengulaila auanumanzan (Fuweseay | aainIn
wangu A)

nsienidenananusuladinlivuizay asiiatsananlsasiusing o Agdieied

Y

wenwilenlsanuiulaings uaziiansanandeinusng 4 vasnsideusdasyiin LuImg
lunsifenganauiuladingeugt il usaslunised 7
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=] v (4 =
A15199 7 wumensidenananunulaiin

ALLUZUN

FEAUVDY AUNTNVD

Auuzdl | vangu

AUUaAYY

msidonsBuslunsinuauiulaingsaingianainy
suladialu 5 nquudn laun angiotensin converting en-
zyme inhibitors (ACEls), angiotensin receptor blockers
(ARBs), beta-blockers, calcium-channel blockers (CCBs)
wazendulaaniy (thiazides wazendilndiAes)

arsauen 2 siatuldlufihedmn lseadonslu
ﬂfcjm renin angiotensin system blockers (ACEls %38
ARBs) l95ufiugntutaane se CCBs wrnnaldengala
unsmiuRlFnuamvnzean dmiuggeegfiguaml
ufauss fndanuduladinFusiulsigenn (140-149/90-99
uy.Usov) uazfinandesdi meidenldonFusuiioswia
AiE

P o X v a 2 o 9
ﬂ'ﬂﬁLaaﬂIsUEnLU@\TWULUUEJ']NalI 2 mu@IULNﬂLﬂﬂﬁﬂu

msieranauaulaiin 3 siamnlden 2 sfauaidala
annsarueuanNduladinld Taonildlue 3 viaansas
Huerdulaans (thiazides wioadulaansiilndiAesiu
thiazides)

ALY spironolactone, 138 beta-blocker #5® alpha-
blocker #iazuiin auanumnlte 3 viauddaldasnsa
muaumusuladiale uwasdalilalden 3 sllntiuinau

laiA519 ACEls S9urU ARBs
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N135n®1 white-coat hypertension

{7l white-coat hypertension azianuidssiiaziinlsaiummusiind 2 waziin
Aruiulafingauuy sustained Tuauan  fthenguiasagldumstssduamndoio
nsinlsaszuumlanasnasnden MADAIUATIAN target organ damage 8819ALLEYN
Huswer uazaslésumsinnarinanusuladiaefithy uasfiaoumetuiaeshasiase
otetionTavady Tagsewinedl msliuugihnisusuBeungnssuiioananudsssay
Wée (Fuuzihszau |, aanimvang i C)

wnngananinsanivienanauiulaiinuiiUie white-coat hypertension Tunsal
finuindmnuidssdemainlsaszuuiilauazasaiden TusziugeSogenn wionse
WU target organ damage (AMuzII52AY llb, A MmaNgIN O wiliimsTieanaiy
suladinungie white-coat hypertension YN8 (AUUz52AY Ill, AgUNIWMANGIY C)

szauamuaulafatnineveinisiiensnel white-coat hypertension 9199
Snwnlirniadsveseudulafinfianiuneiuiasng 140/90 wuUsen mngthenuse
nMs¥nwldd wazanudulainadeitiulisunduly (hins < 120/80 uuusen) fiona
Usugnauausulaiinfidaiuneunasng 130/80 wu.Usen (Auueyisesu lib, AEUNIN
wang1u C)

133191 masked hypertension

ﬁﬁﬁ masked hypertension ngflﬂi]’mL?‘i&lﬂﬁﬁ]&ﬁﬂﬂ’;’mﬁuiaﬁmsjﬂLL‘UU sustained
Tuowan venanidsilonmasnidulsaumueiingl 2 uwazsinavasiany target organ
damage lavey ﬁﬁﬁ masked hypertension finudsssonsiialsamneszsuuiilauay
maa@Lﬁamiuauﬂﬂmiﬁiﬂé’Lﬁadﬁu;:iﬁLﬂummﬁ'uIaﬁmqaqu sustained

;:Iﬁﬁ masked hypertension A359¢ldun1sUszdiuanudsssenisinlsaszuy
Wlauazviaoniden $lUAUNIIATIAN target organ damage 9819a%IDUA  LAzABS
wmmummﬂﬁ@’ﬂwﬁumﬂﬂa%’aﬁﬁﬂﬁﬁmmmﬁﬂaﬁmqaLLazI'iﬂﬁﬂﬁ]LLawaamﬁam Y
Msguyns mstugTluUiinasnn vuziefuifeuusiliusuiuasungingsusie 9
iieanmnuidesionninlsaszuuilanazasaiden (Fuuzseay |, nanmmangu
@)

wnndinaziinnsanlienananuiulainwngUig masked hypertension fifinnu
Aeage Fenasduitednlvaflunguil (Fuusihsedv o, aanmmmangiu O uazU3y
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sedugnanausulafinaussiures mnusuladaiiialaanndiciu (HBPM) il ads
< 135/85 u.Usem wagmnithevusionsinwldd Aenausuelviausulainiiialéi
T (HBPM) Tasun < 130/80 uu.Usen Tnefiarusuladiniiaauneuialiassniuly
(< 120/70 u.U58m) (A w15y b, AN INaNg I C)

n1sAuANANNAUlaTn ludUaBuImIY

fuaelsannusulafingsiitllsaumusausie fenuidesionisiia lsaiile uas
vasLdenguniitelsamudulafingeinly msGulvisranmnudulafinmugluiuns
USunAsunginssudin daudEaliinisidedelsnenudulafings (Fuusiisedt |, paunm
nangIu A)

sziunwsulafinfusngandmiviasiumng fe 120-130/70-79 ua.Usen
Tasnsan SBP awwA N1 130 1. Usen o19anansnannisiislsanisszuuilanagaen
Fenlsl win1san SBP ausnd1 120 wu.Usen eraduiudiunsfiuaundssienisiielse
slauszvaendosanniu ety iWhunevesnisan SBP lugitheruimu msaiunslif
TaiAiu 130 uu.Usen uslianslianasiingt 120 unUsen dwdu DBP dns@nuniiuans
71 n3an DBP awfisgdu 75-85 1. Usen dnadronistesiulsalauazasaiden wins
an DBP afiinin 70 uu.Usev enailnade

dmsuluifihegsengfiengannni 65 Yoraliidmanevesnmssnwndu 130-139/70-
79 1.U5ev Inglaifosan SBP aainin 130 uUsen

enanauiulafiniia ACEls, ARBs way CCBs anunsnanlomaiialsailauazviaen
Fon Tugfthowmuld Tnselungu ACEIs uaz ARBs Ssanansntivzasnuidonves
la Fafuenauusniwustilildlugtasmmn (uushsed | aunimndngiv A
ogslsinuginodnivy Sududedderanmudulafmnnnimilsia deauauany
sladnlildnutivane fadumslien ACEs 3o ARBs Taufusanaudulafinngudiug
(st |, aaunmvangu A) ueniniuenafintsanmuauanuduladalildnaen
24 Hlus Tnsanzluraananansiu Tnenmsdenldenfleengrdum vie Tunsdliidedld
gvaneialuniseueuniulaiin o1audsenliineuusy 1 wia Jedinisnanis@nw
wanrhansnandamalinlsaiila wagvaeniden sauamadedinld Wenssuidtey
fumsliioismunadadeslunandh @uushsedy i, nanmmsngiu 8)
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n13AUANAUAULaYn ludUelsATARnLREnGND

AUelsavaenidenausndeunauliniinuiulainaslussezusn dnllvgudiseeiu
Anuausulafinszanadliies agalsinudieyniednduseddiunsfaniuseiu
arudulafinesndlnddn uadlinmssnviieddovsd

Tuffthefinsianuindanusdadings wmdensnsarmuuswesdnas uazianm
suladinfuruiigestns iewsnlsavienmeivhlienusilafinfiuuisaosinaunnsei
uazmsUspiiumanzdunneduiionaifinim wu nmzidenmzluimasaidoniooosin
(aortic dissection) lsaamudilafingeduingedivilfiAneinismsaues (hypertensive
encephalopathy) lemeideundu thvhudendeundu wesnduniotlavndondoundy
Tunsdifimilsanienmednanlivhmssnvnuumensufoavestsadusulie uae
Tvhmaguanuiumasielul

n1sauANANsulainludUlsninnazauesuinten

FTUZLRAYUNAY

Tu 24 Aluswsnudaniineinsvesnnzansmaden msuusisesniiu 2
nau fg

n. fheiifdeusivasnislivrazarsauden tissue plasminogen activator
(t-PA) maviaanidanan viiedunuazlinisinudienisiniinanisasainauien (me-
chanical thrombectomy)

Tuffthenguil fenudulafingandt 185/110 uuUsen mssulimsdnwiiean
ANUTUlaRRDE 1S IRU AouISLEN t-PA (FIULet)5e8 Y | AR INYANG Y B) Y38 Aouisy
Y1inAN1T mechanical thrombectomy (AUUr1152AU lla, AgunImang 1 B) laeiden
denfloangniau Wy nicardipine Suliimaasaidens 2 un. luna 12 wiit andu
neadaendenmreiiodusn 5 unsevu. lnsannsausuruwasnintuldmuny
Foanns adsaz 2.5 un.dovw. nn 4 5-15 il viesnaidentd labetalol Turaduduil 10
un. Mavaendend Tunan 12 wilnduliendaendenssiolusng 2-8 un.de
W (Auuzih3eay |, aaunImmangu C)

Menadlinen t-PA %30v1RaN1S mechanical thrombectomy THRnRLIRAIM
dulafinegndlnddann 15 unit Wuna 2 $alus andulifann 30 Wit auasu 6 Fal
uaznn 1 2l auasu 24 $lus Inemsmuauanusulaialiming1 180/105 uu.Usen
Tu 24 Flususnudanissnw
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liuugihlidenltonguluwsdusdusniiieananudulaiin iesaneravils
arudulungInandsuandiviu egnlsfinulunsdliannsonuquanudladald ne
wanslvienananndnadiy vionsdlil DBP Ssasgendn 140 wu.Usen e1atdentd sodium
nitroprusside (A58 |, AaunIMmang U C) la way viallvien nifedipine wingan
qisau alaemssulssmunar Tuldlitu Wesnnsziuausulainervanasnnifuld
uldanunsanIuay (FuuzdIsedu il anImmangu C)

. éﬂ?ﬂﬁlﬁlﬁ%’ﬂﬂ'} t-PA %39911%00N135 mechanical thrombectomy

Tufthenguiithnnudulafingndt 200/120 wUsen Tiiaemnuduladndine
wislotfihentn dsvsurusuladingagaiiu 200/120 us.Usen Tasmsarunsli SBP s
A1 220 1w USeN way DBP snd1120 un.Usen (Fuuziisesy iib, AN INanNg U C)
Tnglvienanmnuduladin dwmiuriauasisuimsen WUGTRmuuumadoatuiildngnly
Tude n. Teeiidhmanglimnudulafinanasiosay 15 vesAnrmsulaiinBudu viie DBP
N 110 1. Usen aelu 30-60 Wil Weausulafinanas wagensmeszuuUszam
AsTiuda ogatien 24 Hlus Saduliswinsuuseniu uasres q anenfilviniavaenden
M (AuUeI5eav IIb, AaunImvang 11 C)

msszidaszTadewuifiheniinnzausulainunivienninund iiesangiae
lsavaandenauesdulnydindianuiulaings viveillsannudulaingsnnou seauay
sladniiguitouniluauitiluerasuiuludmsuithendud sadulunsdiieusuladi
laige msdumanvmuasamzaadulafindiaue Wy aazaei nzndenmgluntds
vaondenionaii amenduideilanadendeundu sainmeiluduiindons uay
lonuudalsuslumuanveu 4

S2ETNDINITNI9TZUUUSLAMAIN BaSHIUNUNNZENDIv AR BaRsUNaUTlyY
429 72 YL3qLksN

AT ULHUNNTS Ny 2 ngdl Ao

aa Yo v o a ' a a o

n. nsaileelasumsinwanuaulafingaunnaunaziialsnnaanfondues

AUrenguilasiiansanlieiananudulainviaSulseniu (Fuvedrsedy |,
ANINAONGIU A) wazATEUNNSSNYINUUeanINITMEIUR (AuNeI5eay g,
AaINIWIANG 11 B)
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v. nsailingldiunsineanudulainganiou

faenguiimasulinsdnunieanemudulafinsiniuUssmu Woarudy
ladingendn 140/90 us.Usen Ineiszruauduladinitvaneg fie 120-130/70-79 us.Usew
(Fuuzrhszdy b, Aanmmang1u B) lnsameiiiflauesnadonsinaiqui’ (acunar
stroke) AsanAINFL SBP Triind1 130 uy.Usem envannsaannisiinidensenluaes
16 (Fwuzihszau iib, AalnImmang Iy B)

Tuffneifilsavaenidonanes nsanmufiladinassztvanlenaiinlsevass
Henauasiildunn  esnlsfnuifiheuseiiflensasesnadenstanm vidoauesn
Heafiintudn q duiusiuarudulafinfionas flhenduinuldtosuazdinaenusauiv
msfuviegaiuresaendonuniiiludiesaues miananudulafieluftienduidndudos
seffnsyiadufiey waronadesfinnsanseduarusuladindmnefusnganduse 9

dvsuriinvesenanmudulafinild eraidenlviensinlaflifausaannimsiy
Tadnldmuthvine uwndasiinnsangthoduse 1 Tneganlsafiduson anzunsndeu
LavamRvainIsiinlseviaendenduns aglstauiindngiuiinmsldengu ACEs sauiu
endudaanzisslendlumsdosiunisfnlsavaenifonavestssoradusnguiidonld
AoueNgudY ) (FIuuzsEAY IIb, AN INYANgIY B)

1

n1sAuANANsularinludnilidensanlusauas

TuszeziRaunau

n. n3difi SBP > 180 uw.Usan anvananusuladinassienisiienananusulai
NNADALRBAR ﬁmimwﬁmmmLﬂful,ﬁmﬁuﬁﬁﬁauawmﬁa@ (AMsUzIT2aU 1Ib,
paunnang iy B) Taefimnglimnudulaiinanasiesas 15 vesimusulaiinidy
#1150 SBP sn31 180 uu.Usen nsanmusuladinsanan enatiglivunvesiouden
Tuanediifistuly 24 F3luwusn egslsinulimsan SBP It 140 uu.Usen msne
Lifiusslewiluazeaiinalde (Fuug1sedu i, aanImvangiu A)

. nsdifi SBP < 180 Usan wazhifionsuansvasnisiiuanusulunslvandsus
219 AnmuANURUlaRnegalnanlnedalllienanmnuaulain (AuueIsEay Iib,
AalNINang U C)
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528¢9ININTTUVUTEEMmAILGY Ansanlinisshviuieiugivanes
ALHEN

n1sAuANANNAUlaYnlugUlelsanala

nsrvAuANauladatudiilulsavasndaniala

msmusuanusulafislildnudmnodortuiilunguiliefilifvss FRvedsa
vinonideniila fan15197l 6 warzlinasan SBP awnawindy 120 ua.Usen @At DBP
fmnzanmsazegsaring 70-79 wu.Usen eghdlsAnuiliiddsfionisan sep 1uddny
uif31 DBP 919anawiNIT 70 1a.Usen thefanansaeylauls (Fuueshsyd o, paintn
nangu C)

gnananusulainfimsdentilufielsavaonidenrilafitloinsaios videiaed
nénierlamesndeu missdenldentungu beta-blockers %58 renin-angiotensin system
blockers {uennguuwsn (Fwuzrsedu |, panimvangiu A) vnaruaulaindsliaan
e suineananusulainngudusase lunsdiiddenmadumien as
Wi dihydropyridine CCBs (A 4uz115¢aU |, Aaunmvang v B) uayalssednsyisengy
CCBs %iin non-dihydropyridine IutiﬂaaﬁﬁﬂaﬁmmmmsdumiﬁuGhaﬂaq IWS1219
i Anasiladumainazliesléen CCBs vilnoongndau wu nifedipine Taid
aslnennssuusenuvitenstuldléau (Buusihsesy i AaNIWMANg 1M C)

n13AUANANAULARRNNUS A URR A URAYwMIzYlla atrial fibril-
lation (AF)

anusuladialugUiy AF Ianuudsusiunnn Fsdesidedennuuwiuglunisia
Anuulaialie legldradeannsiavaieass daunmsifenldenanainusuladinlugloe
nauil enadenivienlungu ARBs insze1aiuselevilunisannisiin AF (Auwei1seau i,
AaNIMYaNgIY C) war 81aNNsanenlungu beta-blockers 38 non-dihydropyridine
CCBs Wimandnsmaiuveilaldlisuiuly dwlunsdidiae AF lasuendunisuds
Y = (5% [y a Y a A [y A r-:l'
Meudenagiy AsnIuaNALaulanliluung iielesiunnzidensenluaesiens
NATUNHAVRIEN (AIUUrI52AY lla, BN INYENTIU B)
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[
= L%

n1sauANANAulainlugniintazidladumvad

AUremiladuwmad (heart failure, HF) Wauia HFEF (heart failure with reduced
ejection fraction) way HFpEF (heart failure with preserved ejection fraction) AI5tASU
enanrusulafindeuidleitedeindulsamnudulafings > 140/90 uu s (s
YAV lla, AANIWYANG U B) Tnednnusulaindvnefininit 130/80 uu.Usen

lugUae HFrEF avsidentdnguen renin-angiotensin system blockers @ ACEIs
38 ARBs uaselungu beta-blockers Wundnuasiansanlyl diuretic uaz/mse min-
eralocorticoid receptor antagonists MuANNIWIY (FUUeI52AY |, A INYaNgIY
A) dulugiae HFpEF SuaiastAdlusnenies esfinnsanenngy diuretic uagsn
feldanansoanusulafinasnldmudtming onefiansunfiserananusladinvindu
Haqtudslifindngruieraneusdaiinngulafiignlugtag HFpEF

¥
%

N15AUANANAUTATRLUERT waL AnsAIATIA

n1saduAulsanNGuladingsluans

TumsAnwidemanatinudia randomized-controlled fiAgfuATmsulangs
lpfimsmusugUisanivsvannsear 40 YanguussvIng 3NNTIATIRNgudasny
Tmansinnanusuladnluieansldlduenmannlugieysuidluiuresssdumi
sulafiniluasuutas suveanisieatiu CVD uavfuvesnsnovausisiosnanaI iy
ladnuiinging o

gnanmudulafiniviaililuandSoaiaiug 1éun ACEs, ARBs wazenlungs direct
renin inhibitor (DRI) 1893 nenaiina teratogenic effects (U158 I, AEUNINYAN
1A

¥
54

nsaruaNlsnauduladingluansnnssa

LuIman1smuAnANiulaingsluansfsnsssuazassaduiviu URdusgdiu

Y

Tnggradsnanuiiuresd@ewgy wasluisensuiuhaninnssinianudiulading

Y

[y

TusgAuALTULSS (SBP > 160 kaw/vi30 DBP > 110 ux.U58v) msazfedliignannnunuy
ladinlagliisatn
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enfuupildmuguenuduladinluaniiasssd 1dund methyldopa, labetalol
wag nifedipine  methyldopa Lﬁumﬁﬁmﬂ%’ﬁuadﬂﬂﬂ%ﬁamawaﬁqmiuﬂizmmima du
nifedipine 1Jugnga calcium channel blocker fifims@nunduduauvasafoaudn
dmiuanssansssilasuen labetalol msldsunsasafinaunisiasyiulavemisn
Tuasss Wesnfisenuiteravilimsnluassdmiudulnd enanmuiuladindiags
seidnsede Iud endullaane esmnenailiusuandeniiluidesmsnanasdaniniiu
dhuglungu ACEls wag ARBs Tauvi DRI vialliluvnesdsnssdlnaiiann (Fuusihsedy
I, padnIwmang U A)

1‘143’1817'{@@@335@14%19214&30 (severe preeclampsia) ©1l9NTSNWILUVUTZAU
Uszadldluunene udlusiefiengassdlndasuimun wugihlsmeiomeugunisy
Tafimvesifihosmiulviendesiuin Aeufiaglvinaenlnglisedh efiuuzthdmiuauny
Anuaulaialun1iziseniu laun hydralazine %39 labetalol Ussnisnasndonsi #3e
o nifedipine winfulsznu lunsdiimusunnusdadinliléshedngn enafiarsan
141 sodium nitroprusside #3e nitroglycerin UsMsN1aanldenala

n13AuANANAULaYnludUelsalnisass

seuauiulafislufinelsalnedeiimeduinumie > 140/90 uu.Uson Tnewth
mnevesnsinwasuTulivinzauiudUisudas e Inemddisdaduddasing q loun
07y lsnsaudu 4 seduuoayiiuluiiaans uasssosvedlanlaess (Fuuzihsedt |, Aaunm
wong1u A)

fihelsalnEosaituiinaueayiululaaneious 300 un.Autull vie faust 300
un sion$urduefiduiuly mslé¥ue ACEIs wie ARBs Wusnguusn Tnertmanevessedy
anusiuladindidesnisolaiiu 130/80 wu.Usem (FuusifIsedy |, panmusngiu A)

felselnEodsfidumaueayivluilaansasnin 300 un/fu vie dosndi
300 un.sionsuasueiiiu awnsadenlduranarusulainnguladled Tnadmanevesssau
AusUlafnfigesnsAe 130-139/70-79 wu.Usen (FuuetIseay | AaNIWIANG 1Y B)
way liuugiidenldenananuslalinngu ACEls $auifu ARBs Lilavrasnisidenvedls
(FmuziI52AU Il AININMANGIY B)
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Resistant hypertension

Resistant hypertension nefis an1ieiilianaunsaauaulvissauninuaulaialv

I ¢ al v L | Y v a Yo [ a d‘
aglunaninmunzauls  wihUiglausunginssy walasugananuduladialuvuini

v ' 4 ! a U a = o 0 v & U

wingaLLaIegtes 3 nau Inedllenananusuladiauildludnuine il duedudaan e
Resistant hypertension wulaussanaufosar 13-16 vasiUrganudulafings

vianun Ingdulvgnulunguiihvaseny 6u lsalaesa lumvmularduy 9 A1ie resistant
hypertension 1Julladefiiiuaudesrenisiialsaiilawasvaenidon lsalnisesesses

4098 WAZERIINTLALTIN

N135N® resistant hypertension

MIATIAEBUIEIN1IE white coat effect viol mnsANANFUlaTng TnT
AU TUIAD19gAuSe winnuduladinditudulnd dsersionsanlvinsiainnusy
Tadimfisdniithy (HBPM) ensasavaeuingtheuiuasunginssudinieniuauaiy
dulafinvidoll uarldsulsemuenunsiafonadfiusssuanuduladin wu erauinie o1
witanlungs NSAIDs wazenszfuszuy sympathetic activity a1swaniin vl iJusiu
(FuurIsal |, AaunInmang v A)

nrvaouItelisuUszmuanaudulafinegsasiiauevielal (Fuugh

AU |, paunTnang U A) wazmsnsaaeuiilsanuiilaiingalnyiegiiviels e
wlalvinssnuauavnvesausulaingsilaniegieelu (Fuue1sedv |, nanIm
wang Il A)

AsRansanfise spironolactone %39 beta-blocker %39 alpha-blocker 8y
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Preface

Hypertension (HT) is a cause of death for a large number of Thais each
year. Nowadays the average blood pressure (BP) of Thai people is increasing. The
main obstacle to controlling HT in Thailand is the unawareness of individuals that
have this condition. On the other hand, those who realize it may not take HT seri-
ously and not receive continuous treatment. Moreover, there are issues regarding
the quality of diagnosis, as well as treatment and follow-ups in the public health
system, which still need a significant degree of improvement and modification.

In the present, bodies of knowledge — whether on the basic know-how,
treatment practices or various uses of new medicines — are being developed. The
Thai Hypertension Society has reviewed and considered them in parallel with major
problems in the country, distilling the information into guidelines for the control
and treatment of HT in general practice in 2019. The Guidelines consist of newly
highlighted key topics in order to be up to date, user friendly and suitable for the
country’s context.

The Thai Hypertension Society would like to thank the Working Group
of the 2019 Thai Guidelines on the Treatment of Hypertension — comprised of
physicians from various specialties who took part in treating hypertensive patients.
The Guidelines are expected to be of a widespread use to physicians and medical
personnel, who are kindly advised to consider them as a set of academic, evidence-
based recommendations, not as cardinal principles. Each physician is to carefully

exercise appropriate, case-by-case judgment according to their work environment.

Prof. Dr. Apichard Sukonthasarn
President, Thai Hypertension Society
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Abbreviations

ABI
ABPM
ACEls
AF
ARBs
BP
CAD
CCBs
cv
CvD
DBP
DM
DRI
eGFR
GFR
HBPM
HDL-C
HFpEF
HFrEF
HT
ISH
LDL-C
NCDs
NSAIDs
OBPM
PWV
SBP
TIA
TOD
t-PA

ankle-brachial index

ambulatory blood pressure monitoring
angiotensin converting enzyme inhibitors
atrial fibrillation

angiotensin Il receptor blockers

blood pressure

coronary artery disease

calcium channel blockers

cardiovascular

cardiovascular disease

diastolic blood pressure

diabetes mellitus

direct renin inhibitor

estimated glomerular filtration rate
glomerular filtration rate

home blood pressure monitoring
high-density lipoprotein cholesterol
heart failure with preserved ejection fraction
heart failure with reduced ejection fraction
hypertension

isolated systolic hypertension
low-density lipoprotein cholesterol
non-communicable diseases
non-steroidal anti-inflammatory drugs
office blood pressure measurement
pulse wave velocity

systolic blood pressure

transient ischemic attack

target organ damage

tissue plasminogen activator
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Description of the Strength of Recommendation

and the Quality of Evidence

Strength of Recommendation

Level |

Level lla
Level lIb
Level Il

Meaning “Should be practiced” because the recommendation is
highly reliable, beneficial to patients and worthwhile

Meaning “Could be practiced” because the recommendation is mod-
erately reliable, likely beneficial to patients and probably worthwhile
Meaning “May be practiced” because the recommendation is not re-
liable enough, without adequate proof that it is beneficial to patients
and probably not worthwhile, but will not cause any harm to them
Meaning “Should not be practiced” or “Must not be practiced” be-
cause the recommendation is not beneficial and will probably cause

harm to patients

Quality of Evidence

Meaning the evidence from various high-quality randomized con-
trolled trials or the evidence from meta-analysis

Meaning the evidence from at least one high-quality randomized
controlled trial or from a large-scale non-randomized study with de-
finitive outcome on advantages or disadvantages

Meaning the evidence from other types of a high-quality study, a
retrospective descriptive study, a registry study or agreement from a

group of medical specialists being based on clinical experiences
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Situations on Hypertension in Thailand

According to the National Health Exam Survey, it was found that the average
systolic blood pressure (SBP) increased from 115.3 mmHg in 1992 to 121.8 mmHg in
2014, with the average increasing from 116.9 mmHg to 124.4 mmHg in male popula-
tion and from 113.7 mmHg to 119.4 mmHg in female population. The average SBP
in urban population increased from 117.2 mmHg to 120.8 mmHg, while that in rural
population rose from 114.9 mmHg to 122.6 mmHg. In terms of the prevalence of HT
in Thailand in the population age > 15 years climbed from 17% in 1992 to 24.7% in
2014, with the increase from 18.1% to 25.6% in male population and from 15.9% to
23.9% in female population. The older the population is, the higher the prevalence.

Major problems of treating HT in Thailand are that hypertensive patients can
be unaware of their condition and the incapacity to lower blood pressure (BP) to be
within the recommended criteria. However, it was also revealed that the unawareness
among patients decreased from 72.4% in 2004 to 44.7% in 2014, while the number
of patients who received treatment and were able to achieve the control of BP to
be < 140/90 mmHg soared from 8.6% in 2004 to 29.7% in 2014.

Key Situations on Cardiovascular Disease in Thailand

According to reports from the Department of Disease Control, Ministry of
Public Health, during 2010 to 2015, it was found that deaths caused by cerebrovas-
cular disease and coronary artery disease (CAD) had increased. They caused almost
twice as many deaths in men as those in women in almost every age group, with an
exception of the population older than 70, in which the number of deaths in both
sexes were relatively the same.

In 2015, the Ministry of Public Health reported the total of 18,922 deaths
from coronary artery disease (CAD) in Thailand (equaling to 28.9 persons per 100,000
population) and the total of 27,884 deaths from cerebrovascular disease (equaling
to 42.6 persons per 100,000 population).

If HT in Thailand is under more control, it is certain that the number of deaths

from cardiovascular disease (CVD) will decline.
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The Causes of Difficulties in Controlling Hypertension in Thailand

The incapacity to properly control BP of hypertensive population in Thailand
stems from 3 causes as follows:

First 45% of hypertensive population (approximately 5.8 million people)
has never been aware of the condition, or has been aware of HT but the group has
never been diagnosed with it before, despite the possibility of having had their BP
measured. This is because those who undergo BP measurement and are notified of
their high blood pressure often do not exhibit any symptom and are not confident
about the measurement system and its accuracy. They can also lack understanding
of normal variation in BP measurement. However, insufficient attention to correct
equipment usage and measurement techniques from medical personnels are also
another important causes of the aforementioned skepticism, resulting in patients
being reluctant to follow up on continuous treatment or monitoring.

Second 6% of hypertensive population (approximately 0.8 million people)
is aware and diagnosed of HT, but refuses to or does not receive proper monitoring
and treatment. This is because medical personnel do not make appropriate effort
to explain and create understanding on negative effects of HT, possibly due to not
having enough time to answer the patients’ questions thoroughly. As a result, the
patients are left to depend on beliefs or misinformations and decide not to follow
up and be treated with proper practices according to modern medicine.

Third Having approximately 2.5 million hypertensive patients who are receiv-
ing treatment but fail to control their BP may result from inconvenience of picking
up medicines at the hospital because they may live in a remote area; long waiting
time for treatment; irregular use of medicine; side effects; and poor quality drugs, or
difficulty in taking all of the various co-administered drugs. Another significant cause
also includes lack of attention on increasing dosage after initial failure to control
BP, which probably results from negligence by physicians and other medical per-
sonnels. In addition, the fact that physicians do not have enough time for patients
and patients are not aware of their appropriate target BP is also a key factor. When
they feel comfortable, patients often do not request dosage adjustment from their

physicians to achieve the best target.
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Blood Pressure Measurement

Preparing the Patient

Advise the patient to refrain from drinking tea or coffee and smoking at least
30 minutes before measuring BP. They should urinate if they feel the need to do
so. Then, sit them down on a chair in a quiet room for 5 minutes, with their back
against the backrest and relaxed. They should rest their feet on the ground and not
sit cross-legged. Inform them not to talk before and during their BP measurement.
Put either their left or right arm on a table, placing the area to be wrapped in the
arm cuff on the same level as their heart. The patient should not tense the arm or

clench their fist during the measurement.

Refrain from drinking tea or Do not talk during
coffee and smoking 30 minutes the measurement

before measuring BP

Put an arm on a smooth-surface table,

the arm cuff being on the same level

as the heart

Sit down on a chair,

back against the backrest

Do not tense the arm and

clench the fist during
/ the measurement

and straight

Quiet room

without loud noises

Both feet resting on
the ground. Do not

sit cross-legged

Figure 1 Illustrating how to prepare the patient before and during blood

pressure measurement
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Preparing the equipment

Both mercury sphygmomanometers and automatic BP measurement devices
should be regularly inspected to make sure they meet the standards. Use the arm
cuff with an appropriate size, meaning the air bladder should be able to cover ap-
proximately 80% of the circumference of the patient’s arm. For an average adult,
whose circumference of an arm is about 27-34 cm, the arm cuff’s bladder size should

be 16 cm x 30 cm.

Using a Mercury Sphygmomanometer to Measure Blood Pressure

Wrap the arm cuff around the upper arm, 2-3 cm above the antecubital fossa.
Place the middle of the bladder, indicated by the small circle on the arm cuff, over
the brachial artery. Estimate the SBP first by pumping the rubber bulb to bring air
into the bladder until the pulse of the brachial artery is not palpable. Then, let air
into the system, with lowering of mercury column gradually at a rate of 2-3 mmHg/
sec until the pulse reappears. Note the level of the mercury in the column at this
point as the patient’s approximate SBP. Afterward, release the air completely from
the system and wait for about 1 minute to avoid squeezing the arm too often and
allow proper blood flow in the arm before the next measurement. During the wait
time, the patient’s pulse can be palpated to monitor its rate and steadiness. Next,
measure BP by placing the stethoscope's bell or diaphragm over the brachial artery,
pump the bulb until the mercury column goes 20-30 mmHg above the approximate
SBP and then deflate gradually. Note the level of the mercury when you hear the
first Korotkoff sound (Phase I). This is the SBP. Continue to deflate slowly until the
Korotkoff sound is gone (Phase V). The level of the mercury at the moment the
sound disappears is the diastolic blood pressure (DBP). Estimating the SBP by pulse
palpation before measuring BP by auscultation will help prevent errors in measure-
ment that may be caused by auscultatory gap.

In every occasion, the patient’s BP should be measured at least twice, with

each time done 1 minute apart, from the same arm and in the same posture. Usually
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the first measurement reads highest. If the two SBP measurements are > 5 mmHg
different, the measurement should be repeated for another 1-2 time(s) and take
the average from all results.

In assessing the patient for the first time or assessing the patient who has just
been diagnosed with HT, it is recommended that the BP in both arms are measured.
If the difference between arms is higher than 20/10 mmHg from several readings,
it may be a sign of peripheral artery diseases; the patient should be referred to a
specialist in order to determine the cause.

However, in a number of the elderly, the difference in SBP measurements
between arms can be higher than 10 mmHg. For such cases, the next follow-up BP
measurements should be performed on the arm with higher SBP.

For the elderly, diabetic patients or those who have postural lisht-headedness
or fainting, their BP should be measured while standing as well. This must be pre-
ceded by a measurement in the supine position first. Then, get them to stand up
and measure the BP 2 more times, 1 minute and 3 minutes apart after standing up.
If the SBP while standing is > 20 mmHg lower than SBP while lying down, or if the
patient feels light-headed, they are to be diagnosed with orthostatic hypotension.

For patients with arrhythmia, a condition often found in hypertensive patients
is atrial fibrillation (AF), it is recommended that their BP is measured by mainly using
mercury sphygmomanometers and should be repeated for several times. Afterward,
use the average of the readings. This is because the BP in this group of patients fluc-
tuates more than others. It should be noted that portable BP measurement devices

can also help in suspecting AF diagnosis among hypertensive patients.

Classification of the Severity of Hypertension

Classification of the severity of HT is determined frome the BP measured
principally in clinics, hospitals or public health centers, and the classification is shown
in Table 1.
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Table 1 Classification of the severity of hypertension in adults aged 18 years

and older

Category SBP (mmHg) DBP (mmHg)
Optimal <120 and < 80
Normal 120-129 and/or 80-84
High normal 130-139 and/or 85-89
Grade 1 Hypertension 140-159 and/or 90-99
Grade 2 Hypertension 160-179 and/or 100-109
Grade 3 Hypertension > 180 and/or > 110
Isolated systolic hypertension (ISH) > 140 and <90

SBP = systolic blood pressure, DBP = diastolic blood pressure

Blood Pressure Measurement Using Self or Home Blood Pressure Moni-
toring (HBPM)

There is supporting evidence that BP measurement at home helps remind
patients to continuously take antihypertensives and leads to better control of BP.
Moreover, it also contributes to screening for white-coat and masked HT. Therefore,
HBPM should play a role in diagnosis and monitoring of HT treatment. (Strength of
Recommendation |, Quality of Evidence A) It is advised that the automated HBPM
device is the model that measures from the upper arm and the device should be
accredited by a standards institution. Wrist and finger measurement devices are not
recommended, except for cases in which measuring BP in the upper arm is difficult,
for example, patients with extreme obesity.

The preparation of patients and equipments are the same as the aforemen-
tioned processes using a mercury sphygmomanometer.

Physicians or medical personnels should inform patients or their relatives
how to correctly use BP measurement devices before letting them do it themselves.
The patients or their relatives should also be advised to record BP readings at home

in order that the physician can consider the information along with the treatment.
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The 2 recommended episodes for BP measurement are in the morning and in the
evening, each with 2 times of measurement (2 times in the morning and another 2

times in the evening, 4 times per day in total) consecutively for 3-7 days.

Table 2 Summary of recommendations for home blood pressure monitoring
(HBPM)

Recommendations Strength of Quality of

Recommendations | Evidence

Measurement Methods

A. Measure BP in a seated position, with
both feet placed on the ground and start
measuring after a 2-minute sit-down at
least

B. Measure BP two episodes per day, in the
morning and in the evening. Measure BP
twice in each episode, each time 1 min-
ute apart. The measurement should be
done for 7 consecutive days or at least 3
days per week

C. For the morning episode, one should
measure BP within 1 hour after waking
up and having urinated. This is preferably
done before having breakfast and before
taking antihypertensives (if any).

D. For the night episode, one should meas-

ure BP before bedtime

High BP

> 135/85 mmHg

V4




- 2019 Thai Guidelines on The Treatment of Hypertension

Recommendations Strength of Quality of

Recommendations | Evidence

Since HBPM can predict CVD complications
better than office BP measurement, the
readings from HBPM are to be prioritized

if they conflict with readings from office
BP. Additional ambulatory blood pressure

monitoring (ABPM) can be considered when

necessary

For assessment of BP measured by HBPM, the result from the first day can
be disregarded and the average should be calculated from the remaining readings.
Then, the output should contribute to judgments on starting or adapting the medi-
cal treatment. BP monitoring via HBPM consistently, is recommended especially
after the beginning or changes in antihypertensive medications taken. However, the
patients are discouraged from adjusting the dose of antihypertensive drugs by them-
selves. For patients who have received treatment for a long time, can control their
BP well and haven’t changed anything in their treatment, it is sufficient to measure
HBPM 4-7 days before the next medical appointment. Nevertheless, if HBPM causes
concern and burdens to the patients, they should be advised to stop doing so.

Normally home BP measurement with HBPM will read approximately 5 mmHg
lower than office BP measurement. Therefore, when SBP is measured at home to
be > 135 mmHg and/or when DBP is measured at home to be > 85 mmHeg, it will

be considered as high blood pressure.

Blood Pressure Measurement Using Ambulatory Blood Pressure Moni-
toring (ABPM)

Ambulatory blood pressure monitoring (ABPM) is a special device in which

advance command can be programmed to measure BP in specified periods of time,
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generally the recommended interval of measurements are every 15-30 minutes.
ABPM can continuously monitor BP for 24-48 hours and then calculates the average
BP from the data collected while awake and asleep.

The average BP from this type of equipment is lower than that of office BP
readings, so the criteria of HT diagnosis applied with it will be different from those
for office BP. (Table 3)

Readings from ABPM reveals that BP measured at night or while sleeping
should decrease by 10-20% compared to BP during daytime or while being awake.
People whose BP at night or while sleeping lowers less than 10% from the daytime
could face an increasing risk of CVD.

Results from ABPM have a close correlation with target organ damage (TOD)
and are comparable with those from HBPM and are better than office BP. BP moni-
tored at nighttime or while asleep also shows better correlation with CVD than that
at daytime or while awake. However, since the device is currently expensive and
available exclusively in some medical schools or major hospitals, it is presently suit-
able to be used only for researches or certain patients with special requirements.

ABPM is more useful than HBPM in the way that ABPM enables BP to be
monitored while a subject is sleeping and can be employed to assess BP variability

as well as morning BP surge better than HBPM.

Table 3 Criteria of hypertension diagnosis in different measurement methods

Measurement method SBP (mmHg) DBP (mmHg)
Office BP measurement > 140 and/or > 90
HBPM > 135 and/or > 85
ABPM
Average of daytime BP > 135 and/or > 85
Average of nighttime BP > 120 and/or > 70
Average of BP in a day > 130 and/or >80

SBP = systolic blood pressure, DBP = diastolic blood pressure, HBPM = home blood pressure monitoring,

ABPM = ambulatory blood pressure monitoring
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Definitions of Hypertension

Hypertension (HT) means systolic blood pressure (SBP) is > 140 mmHg and/
or diastolic blood pressure (DBP) > 90 mmHg, with reference to office BP levels.

Isolated systolic hypertension (ISH) means SBP is > 140 mmHg, but DBP is
< 90 mmHg, with reference to office BP levels.

Isolated office hypertension or white-coat hypertension means the office
BP is high (SBP > 140 mmHg and/or DBP > 90 mmHg), but home BP is normal (SBP
< 135 mmHg and DBP < 85 mmHg)

Masked hypertension means office BP is normal (SBP < 140 mmHg and DBP
< 90 mmHg), but home BP is high (SBP > 135 mmHg and/or DBP > 85 mmHg).

Diagnosis of Hypertension

Diagnosis of HT is mainly based on office BP measurement. Nevertheless,
there may be measurement errors in the office caused by a variety of factors — e.g.
the environment of the examination room, measurement devices used, proficiency
of the medical personnel and readiness of the patient — thus leading to BP levels
being higher or lower than they actually are. As a result, for individuals who are
suspected to be hypertensive, their preliminary blood pressure diagnosis should be
stratified from the result of BP measured the first time they go see a doctor, which
should be devided into 4 levels as follows:

Level 1 High normal blood pressure means when the average office BP is >
130/80 mmHg, but does not reach 140/90 mmHeg. If the individuals who have “high
normal” BP are also found to have high cardiovascular (CV) risk, physicians should
diagnose them with HT even when the subjects’ BP level is merely “high normal”.
(Strength of Recommendation I, Quality of Evidence B)

Diagnosis of having high CV risk can be derived from evaluation results and
diagnosis of at least one of the following topics:

A. The patient has target organ damage (TOD).

B. The patient is or has been diagnosed with cardiovascular disease (CVD).

C. The patient is or has been diagnosed with diabetes mellitus (DM).
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D. The patient’s CV risk over the next 10 years is estimated to be > 10%.
(The assessment should employ the Thai CV risk score; Strength of Rec-
ommendation I, Quality of Evidence B)

Level 2 Possible Hypertension means when the average office BP is > 140/90
mmHg, but does not reach 160/100 mmHg. If the individuals who have “Possible
Hypertension” level of BP are also found to have high CV risk, physicians should
diagnose them with HT. (Strength of Recommendation I, Quality of Evidence A)

Level 3 Probable Hypertension means when the average office BP is >
160/100 mmHg, but does not reach 180/110 mmHeg. If the individuals who have
“Probable Hypertension” level of BP are also found to have high CV risk, physicians
should diagnose them with HT. (Strength of Recommendation I, Quality of Evidence
A)

However, if those within “Probable Hypertension” level exhibit symptoms
related to HT such as headache, dizziness, palpitations, or have a history of various
direct relatives being hypertensive, or are highly concerned about having high blood
pressure, physicians may use their judgment to diagnose the patients with HT right
away. (Strength of Recommendation lla, Quality of Evidence C)

Level 4 Definite Hypertension means when the average office BP is >
180/110 mmHs. The individuals who have “Definite Hypertension” level of BP are
to be diagnosed with HT right away, even though they do not exhibit any symptom
at all and their assessed CV risk is not high. (Strength of Recommendation I, Quality
of Evidence A)

Individuals whose average office BP is at Level 1 to Level 3 and with CV risk
assessment not found to be high should have their BP measured further by using
HBPM (Strength of Recommendation |, Quality of Evidence A) or by using ABPM
(Strength of Recommendation Ilb, Quality of Evidence A). Alternatively, they can
be re-scheduled for more measurement sessions in the office. (Strength of Recom-
mendation I, Quality of Evidence A)

The aforementioned recommendations on methods and steps of BP meas-

urement will offer advantages as follows:
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A. The capacity to bring individuals with “high normal” BP, but also high CV
risk into the treatment system following scientific clinical evidence in the present.
B. HBPM, ABPM and OBPM (office BP measurement) will contribute to di-
agnosis of white-coat HT, masked HT and definite HT. They also garner more trust
from service receivers on the diagnosis, hence greater awareness on the necessity

of proper treatment and follow-ups.

Hypertension Diagnostic Algorithm
Average office BP (on the same visit)

> 130/80 > 140/90 > 160/100 > 180/110

High normal BP Possible HT Probable HT

TOD / CVD / DM / high CV risk* Definite HT

HBPM/ABPM or HBPM/ABPM or
HBPM/ABPM Serial OBPM Serial OBPM
2 visits within 3 mo. 2 visits within 1 mo.

High: Masked HT High: Definite HT
Normal: Normotension Normal (HBPM/ABPM): White-coat HT

*10-year Thai CV risk score > 10 %

Home Blood Pressure Monitoring (HBPM) : meinanuaulatinfneiaiassiannwiitin

Ambulatory Blood Pressure Monitoring (ABPM) : meapanssiulafinsaepfassiafinfanianiasnluis
Office Blood Pressure Monitaring (OBPM) : msdnatuaulaisludonunanuig

Figure 2 Hypertension diagnostic algorithm

HT = hypertension, BP = blood pressure, TOD = target organ damage, CVD = cardiovascular disease, DM =
diabetes mellitus, CV = cardiovascular, HBPM = home blood pressure monitoring, ABPM = ambulatory bloon
pressure monitoring, OBPM = office blood pressure measurement, mo. = month.

TOD is hypertension-mediated organ damage which are arterial stiffening, left ventricular hypertrophy, microalbumi-
nuria, mederate or severe chronic kidney disease, asymptomatic peripheral arterial disease and advanced hypertensive
retinopathy such as hemorrhages, or exudates, papilledema.

CVD is cerebrovascular disease (ischemic stroke, cerebral hemorrhage, transient ischemic attack), coronary artery
disease (myocardial infarction, angina, myocardial revascularization), heart failure, symptomatic peripheral arterial

disease, presence of atheromatous plaque on imaging and atrial fibrillation.
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Assessment of Hypertensive Patients

The objectives of assessing HT patients are to evaluate the possibility of sec-
ondary HT (caused by other primary diseases e.g. coarctation of aorta, renal artery
stenosis, adrenal gland disorders and thyrotoxicosis), other CV risk factors, and target

organ damage (TOD) from HT, as well as to diagnose for CVD and renal diseases

Taking Medical History of Hypertensive Patients

There are 4 important issues to be covered while obtaining medical history
from patients with HT.

1. HT Risk Factors

Patients should be asked about history on alcohol consumption, smoking,
consuming high-sodium food, renal diseases, history of snoring, family members with
hypertension and hypertension during pregnancy.

2. Medical History Regarding TOD, CVD, DM and Renal Diseases for ex-
ample, dyspnea on exertion or feeling pressure in the chest when doing something
physical, numbness of limbs or hemiparesis, temporarily blurry vision, nocturia, etc.

3. Medical History that May Indicate Secondary HT

The following aspects of medical history should be taken: abnormally high
BP (SBP > 160 mmHg and DBP > 100 mmHg) measured since the patient is younger
than 40 years old; sudden rise or surge in BP; renal diseases or urinary tract condi-
tions; hypokalemia or periodic muscle weakness; periodic sweating, palpitations or
headache; thyrotoxicosis; snoring; and, use of medicines and substances that can
cause high BP, such as corticosteroid, non-steroidal anti-inflammatory drugs (NSAIDs),
erythropoietin, birth control pills, nose drops that can cause vasoconstriction, co-
caine, amphetamine, licorice as well as some herbs.

4. Medical History Regarding Antihypertensive Drugs

Patients should be asked about the types and number of antihypertensive
drugs they use, their efficacy and side effects for previous medicines, as well as

regularity of drug intake.
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Physical Examination of Hypertensive Patients

Necessary examination should include weight and height measurement with
body mass index (BMI) calculation; waist measurement; BP measurement on both
arms, at least on the first time of diagnosis; heart and carotid artery; brain and nerv-
ous system or memory test; and retina examination. In addition, search for causes

of secondary HT should also be made.

Laboratory Testing

Laboratory tests recommended are hemoglobin or hematocrit tests; tests on
renal function and estimated glomerular filtration rate (eGFR); potassium, sodium
and fasting plasma glucose level tests, as well as hemoglobin A1C test; lipid profile
test; uric acid test, as well as urine and test for albuminuria. In addition, electrocar-
diogram and chest x-rays are also advisable.

Summary of recommendations for additional medical investigations on pa-

tients with HT can be seen in Table 4.

Table 4 Recommendations for additional investigations on patients with hy-

pertension

Recommendations Strength of Quality of

Recommendations | Evidence

Heart

12-lead electrocardiogram in every patient.

Echocardiogram

- For patients whose electrocardiogram
is abnormal or in cases with suspected

heart disease

- For patients who are suspected of having

left ventricular hypertrophy
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Recommendations

Strength of

Recommendations

Quality of
Evidence

Arteries

- Carotid artery ultrasound is recom-
mended for patients whose carotid bruit
can be heard, those with cerebrovascular
disease or patients with artery diseases in

other parts of the body

- Pulse wave velocity (PWV)

- Ankle brachial index (ABI)

Kidneys

- Creatinine and estimated glomerular
filtration rate (eGFR)

- Measurement of urine albumin

- Microalbumin level in urine for patients
with DM

- Kidney ultrasound and Doppler in pa-
tients with kidney disease, with albumin

in urine or suspected of HT from renal

artery stenosis

Eyes

- Retina examination in patients with very
high BP (SBP > 180 mmHg or DBP > 110

mmHg) or those with comorbid DM

Brain

- CT scan or MRI of the brain for patients
with neurological symptoms or cognitive

disorders
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Prevention and Control of Hypertension by Lifestyle Modifica-

tions

Long-term lifestyle modifications are key to preventing non-communicable
diseases (NCDs), including HT, and fundamental to controlling BP for every hyper-
tensive patient with or without drug indications.

Recommendations for lifestyle modifications in order to control and prevent
HT are summarized in Table 5.

Physicians or medical personnel should advise every individual who is at risk
of having HT or hypertensive patient to change their lifestyle. (Strength of Recom-
mendation I, Quality of Evidence A)

Table 5 Effectiveness of lifestyle modification in controlling and preventing

hypertension

Recommendations Strength of Quality of

Recommendations | Evidence

Weight reduction in overweight and obese

individuals

Regular modification for consumption of
healthy foods

Limiting the amount salt and sodium in food

Increasing regular physical activity and/or aero-

bic exercise

Limiting alcoholic beverages

Note: Effectiveness of the recommendations in this table is the effectiveness in preventing hypertension and
lowering blood pressure, not the effectiveness of preventing CVD, hence the strength of recommendation and
quality of evidence are different from Figure 3 which are recommendations in order to prevent cardiovascular

disease.
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Details of Lifestyle Modification for Controlling and Preventing Hyper-

tension

A. Weight Reduction in Overweight and Obese individuals

Patients should attempt to maintain BMI between 18.5-22.9 kg/sgm and
waist circumference within Thai standards, that is under 90 cm for men (36 inches)
and under 80 cm for women (32 inches) or less than height divided by two for both
men and women.

B. Modification for Consumption of Healthy Foods

Patients should be advised to consume all 5 food groups in every meal and
in appropriate portions. They should be advised to use the 2:1:1 formula according
to the Department of Health, Ministry of Public Health guidelines; that is, divide a
9-inch diameter plate into 4 equal portions with 2 portions of at least 2 kind of
vegetables, 1 portion of rice or carbohydrates, and 1 portion of protein, focusing in
lean meat and fish. Each meal should include fresh, mildly sweet fruit.

Patients should be advised to consume appropriate amounts of fruits and
vegetables so that the body receives potassium, magnesium, calcium, and fibre,
which help reduce BP and may reduce the motality rate from CVD.

Nevertheless, it’s not recommended to use potassium and/or magnesium
food supplements. Patients with chronic renal disease should be advised on proper
food consumption guidelines from a physician or dietician.

Patients should avoid food supplements or herbal extracts that may result
in elevated BP such as ephedra, liquorice, bitter orange, yohimbe, and such.

C. Limiting the amount of Salt and Sodium in Food

The World Health Organization recommends daily consumption of no more
than 2 grams of sodium per day. Stricter control of sodium at no more than 1.5
grams per day may further help lower BP.

Two grams of sodium is equivalent to 1 teaspoon (5 grams) of table salt
(sodium chloride) or 3-4 teaspoons of fish sauce or soy sauce, 1 teaspoon of fish
sauce or soy sauce has approximately 350-500 mg of sodium, and 1 teaspoon of

MSG has approximately 500 mg of sodium.
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D. Increasing Regular Physical Activity or Exercise

Aerobic exercise is recommended at least 5 days a week with the option of
varying intensity as follows;

Moderate-intensity means physical exercise achieving 50-70% of the maxi-
mum heart rate by age (maximum heart rate is calculated from 220 subtracted by
age) for an average total of 150 minutes per week.

Vigorous-intensity means physical exercise achieving over 70% of the maxi-
mum heart rate by age for an average of 75-90 minutes per week.

Isometric exercise such as weight lifting can elevate BP. Therefore, patient
who cannot yet control their BP should seek advice from their physician before
attempting this type of exercise. Moreover, patients with the following conditions
should seek medical advice before exercising or should exercise under guidance
from a physician:

« SBP from 180 mmHg or DBP from 110 mmHg upwards

 Chest pains or difficulty in breathing, especially during physical exertion

 Heart failure

 Cardiac arrhythmia

« DM cases where the patient cannot yet control their sugar levels

« Other acute illnesses

« Other chronic illnesses such as paresis, osteoarthritis, chronic lung
disease, etc

E. Limiting or Avoiding Alcoholic Beverages

Patients who have never consumed alcohol are advised to avoid drinking.
Patients who currently drink are advised to limit the amount of alcohol intake to no
more than 1 standard drink per day for women and no more than 2 standard drinks
per day for men. A standard drink of alcohol means beverages with approximately
10 grams of alcohol.

F. Stop Smoking

While stop smoking may not directly lower BP, it can help lower the risk

of CVD. Physicians or medical personnel should advise patients to stop smoking or
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encourage them to consider stop smoking (Strength of Recommendation I, Quality
of Evidence A)

Physicians and medical personnel can recommend patients to receive free
advice from the Thai National Quitline (TNQ) also known as “Quitline 1600” by call-
ing the toll-free number 1600 on all networks or visit www.thailandquitline.or.th

In supporting patients to make long-term lifestyle modifications, it is impor-
tant to offer advice that is appropriate to individual patients; set targets that can
be monitored together periodically; and provide constant moral support for the
patient. Moreover, consider referring patients to medical specialists such as dieticians

or exercise specialists as appropriate.

Treatment of Hypertension

There are 2 types of standard treatments for hypertension: lifestyle modi-
fication and prescribing antihypertensive drugs. Studies show that reducing BP by
antihypertensive agents which lowers systolic blood pressure (SBP) by 10 mmHg or
diastolic blood pressure (DBP) by 5 mmHg can reduces CVD by 20%, reduces mortality
from all causes by 15%, reduces stroke by 35%, reduces CAD by 20%, and reduces
heart failure by 40%. Lowering BP can also prevent kidney deterioration with clear

results in hypertensive patients with DM or chronic renal diseases.

Starting Blood Pressure Medication

The decision to start BP medication in patients with hypertension is based
on 4 key consideration factors, that is the average office BP measurement; the indi-
vidual’s CVD risk level; comorbidity present in the individual especially CVD; and the
final factor being target organ damage (TOD). Consider the course of actions shown
in Figure 3.

Starting hypertensive elderly patients (between 65-79 years) on BP medication
uses the same considerations as patients under 65. However, if patients are over 80
years old, consider starting BP medication when SBP is at or over 160 mmHg and/

or DBP is at or over 90 mmHg. Nevertheless, in high-risk patients with existing CVD
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whether coronary artery disease (CAD), stroke, or transient ischemic attack (TIA) and is
over 80 years old, it is possible to consider starting BP medication when SBP is at or
over 140 mmHg. The patient’s physical condition, treatment tolerance, comorbidity,

and other readiness factors for continued medication should also be considered.

High normal* . X .
Grade 1 hypertension Grade 2 hypertension Grade 3 hypertension

blood pressure level
140-159/90-99 mmHg 160-179/100-109 mmHg > 180/110 mmHg

130-139/85-89 mmHg

! ! ! !

Recommend Recommend Recommend

lifestyle modification lifestyle modification lifestyle modification

(Ila, B) (Ila B) (IIaIQ

-—
May - - -

CVD = cardiovascular disease, TOD = target organ damage

medication in patients
with CVD

Figure 3 Hypertension treatment guideline when considering average office

blood pressure measurement
*Note: This treatment guideline is for patients with high normal blood pressure levels and patients that have
been diagnosed using the diagnostic algorithm in Figure 2 and diagnosed by the physician to have definite

hypertension

Target Blood Pressure Level

The latest clinical researches and meta-analysis show that lowering SBP to
under 130 mmHg may help reduce CVD complications as well as reduce mortality.
Therefore, it is recommended that most patients’ BP be lowered to 130/80 mmHg

or lower. Nevertheless, there are 2 points of caution as follows:
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First, the patient’s BP should initially be lowered to under 140/90 mmHg and
if the patient shows good tolerance to treatment then it should be further treated
to < 130/80 mmHg. (Strength of Recommendation I, Quality of Evidence A)

Second, there is data that shows over-prescribing BP medication can be
detrimental, especially for elderly and high-risk patients such as those with existing
CVD or comorbidity. Therefore, it is recommended that SBP should not be lowered
to under 120 mmHg, and a suitable DBP is between 70-79 mmHg. Nevertheless, the
main consideration is the SBP while it is fine even if DBP is slightly under 70 mmHs.
This is because DBP in most elderly patients is often naturally lower than normal
even before taking BP medication. (Strength of Recommendation lla, Quality of
Evidence C)

Target BP level recommendations in hypertensive patients is summarized in

Table 6.

Table 6 Target blood pressure levels*

Age Hypertension with DM with CKD | with CVD Previous

group Only stroke/TIA
18-65 120-130/ 120-130/ 120-130/ 120-130/ 120-130/
years 70-79 70-79 70-79 70-79 70-79
65-79 130-139/ 130-139/ 130-139/ 130-139/ 130-139/
years 70-79 70-79 70-79 70-79 70-79
> 80 130-139/ 130-139/ 130-139/ 130-139/ 130-139/
years 70-79 70-79 70-79 70-79 70-79

* Average office BP measurement in mmHg
DM = diabetes mellitus, CKD = chronic kidney disease, CVD = cardiovascular disease. TIA = transient ischemic

attack
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In prescribing medication to lower BP, if HBPM can be monitored, it is rec-
ommended to set a target average home BP to under 135/85 mmHg (Strength of
Recommendation |, Quality of Evidence B). For stricter lowering of BP in patients
with DM or CVD or high-risk patients, SBP should be maintained at a target level of
under 125 mmHg (Strength of Recommendation lla, Quality of Evidence B).

For patients over 65 and patients with a history of stroke, it is similarly rec-
ommended to set a target average home BP to under 135/85 mmHg, except for
elderly patients (e.g. over 80 years) in which it is acceptable to set a target to under
140/85 mmHg.

Selection of Antihypertensive Medication

There are 5 main groups of antihypertensive medication, that is angiotensin
converting enzyme inhibitors (ACEls), angiotensin receptor blockers (ARBs), beta-
blockers, calcium-channel blockers (CCBs), and diuretics (thiazides and thiazide-like
diuretics such as chlorthalidone and indapamide).

Selecting a medication from these 5 groups will have a similar effectiveness on
lowering BP and reducing CVD despite some differences. For example, beta-blockers
may do less to reduce CVD than the other groups and CCBs may not be as effective
at preventing heart failure. However, the overall effectiveness in preventing CVD is
the same. Therefore, if selecting a single type of medication to start treatment for
hypertension, any of the 5 groups can be selected as appropriate (Strength of Rec-
ommendation 1, Quality of Evidence A).

To select the appropriate BP medication, the patient’s existing comorbidity
outside of hypertension should be considered, as well as contraindications of each
type of medication. It is recommended to follow the recommendations for antihy-

pertension medication in Table 7.
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Table 7 Antihypertensive medication recommendations

Recommendations Strength of Quality of

Recommendations | Evidence

Medication to start treatment of hyperten-
sion should be selected from the 5 main
groups, that is angiotensin converting enzyme
inhibitors (ACEIs), angiotensin receptor block-
ers (ARBs), beta-blockers, calcium-channel
blockers (CCBs), and diuretics (thiazides and

thiazide-like diuretics)

2 types of medications should be started for
most patients. May select renin angiotensin
system blockers (ACEls or ARBs) to be taken
with diuretics or CCBs; however other combi-
nation of medication groups can be selected
as appropriate. For weak elderly patients,
patients with relatively low starting BP (140-
149/90-99 mmHg) and low-risk patients, only
one type of starting medication should be

selected.

Medication that is a combination of 2 types in

one pill should be selected

If 2 types of medications cannot control BP
then 3 type of medications should be used.
One of the 3 types should be a diuretic (thi-

azides or thiazide-like diuretics)
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Recommendations Strength of Quality of

Recommendations | Evidence

Should add spironolactone, or beta-blocker,
or alpha-blocker, one type at a time in that
order if 3 types of medications cannot control
BP and if none of these 3 medications have
been taken prior

Should not coadminister ACEls with ARBs

Treatment of White-coat Hypertension

Patients with white-coat hypertension are at risk of developing type 2 DM
and sustained hypertension in the future. This group of patients should be assessed
for CV risk and conduct periodic, detailed test for TOD, and their BP should be
regularly monitored at home and offices at least once per year. During this time,
patients should be recommended to modify their lifestyle to reduce cardiovascular
risk (Strength of Recommendation I, Quality of Evidence C).

Physicians may consider prescribing BP medication to white-coat hypertension
patients in cases where there is a high or very high risk of CVD or TOD is identified
(Strength of Recommendation Ilb, Quality of Evidence C) but not all white-coat
hypertensions should be prescribed BP medication (Strength of Recommendation
lll, Quality of Evidence C).

The target BP level for white-coat hypertension may be to maintain an
average office BP under 140/90 mmHeg. If the patient show good tolerance to treat-
ment and home BP is not too low (should not be < 120/80 mmHg) then it may be
possible to adjust medication to achieve office BP under 130/80 mmHg (Strength of

Recommendation Ilb, Quality of Evidence C).
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Treatment of Masked Hypertension

Patients with masked hypertension are at risk of sustained HT in the future.
Moreover, there is a chance of developing type 2 DM and there is often TOD. Masked
hypertension patients are at similar risk of CVD in the future as patients with sustained
HT.

Masked hypertension patients should be assessed for CV risk in combination
with detailed TOD tests. Efforts should be made to for the patient to avoid factors
that will cause hypertension and CVD such as smoking and excessive alcohol drinking.
At the same time, patients should be recommended to modify various behaviours
to reduce the risk of CVD (Strength of Recommendation |, Quality of Evidence C).

Physicians could consider prescribing BP medication to patients with high risk
of masked hypertension, which are most of the patients in this group (Strength of
Recommendation lla, Quality of Evidence C) and adjust the level of BP medication
according to home blood pressure monitoring (HBPM) to an average of < 135/85
mmHg. If the patient shows good tolerance to treatment, then it may be possible
to adjust BP medication to achieve < 130/80 mmHg of HBPM whereas office BP
should not be too low (< 120/70 mmHg) (Strength of Recommendation Ilb, Quality
of Evidence C).

Blood Pressure Control in Diabetic Patients

Hypertensive patients with diabetic comorbidity have a higher risk of CVD than
the typical patient with HT. They should start BP medication simultaneously with
lifestyle modification on diagnosis of HT (Strength of Recommendation I, Quality of
Evidence A).

Suitable BP for diabetic patients is 120-130/70-79 mmHg. Lowering SBP to
under 130 mmHg can reduce CVD. However, lowering SBP to under 120 mmHg can
be related to increased risk of CVD. Therefore, the target SBP reduction in diabetic

patients is to control it at under 130 mmHg but it should not be allowed to fall be-
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low 120 mmHsg. For DBP, studies have shown that lowering DBP to the 75-85 mmHg
level is beneficial for CVD prevention but lowering DBP below 70 mmHg may be
harmful.

Patients over 65 years of age may use the treatment target of 130-139/70-79
mmHg without having to lower SBP to under 130 mmHs.

BP medication such as ACEls, ARBs and CCBs can reduce the development of
CVD in diabetic patients. ACEls and ARBs medications can also slow kidney deterio-
ration. Thus, they are the first groups of medication recommended for DM patients
(Strength of Recommendation I, Quality of Evidence A). Nevertheless, most patient
require more than one type of BP medication to meet the target BP. Therefore, ACEls
or ARBs should be used in combination with other groups of BP medication (Strength
of Recommendation |, Quality of Evidence A). Moreover, 2d4-hour BP control may
be considered, especially during night time by selecting long-acting medication or
in cases where many types of medication is needed to control BP, it can be split
and prescribe 1 type of medication at bedtime. Studies show that this may reduce
the rate of CVD and mortality when compared to administering all medication in

the morning (Strength of Recommendation lla, Quality of Evidence B).

Blood Pressure Control in Stroke Patients

Patients with acute cerebrovascular disease often have early stage HT. Most
of the time the BP reduces on its own. However, all patients require close BP moni-
toring and treatment when there are indications.

For patients found to have hypertension, physicians should perform differ-
ential diagnosis by careful pulse and physical examination and measure BP on both
arms to determine any difference in BP and assess the possibility of other danger-
ous states that can occur in conjunction such as aortic dissection, hypertensive en-
cephalopathy, acute renal failure, acute pulmonary edema, and acute myocardial
infarction. In the case where such diseases are identified, follow proper practice
guidelines for each disease category and treat patients according to the following

recommendations:
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Blood Pressure Control in Patients with Cerebral Ischemia

Acute phase

In the first 24 hours, patients should be put into one of 2 categories, as fol-
lows:

A. Patients with indications for intravenous tissue plasminogen activator
(t-PA) or planned for mechanical thrombectomy

In this group of patients, if BP is over 185/110 mmHg, treatment should be
urgently administered to lower BP before starting t-PA (Strength of Recommenda-
tion I, Quality of Evidence B) or before starting mechanical thrombectomy (Strength
of Recommendation lla, Quality of Evidence B) by using short-acting medication
such as intravenous nicardipine. Start with administering 2 mg intravenously in 1-2
minutes, then continuous intravenous drip at a rate of 5 mg per hour. Medication
can be gradually increased as necessary by 2.5 mg at a time every 5-15 minutes.
Labetalol should be used with a starting dose of 10 mg intravenously in 1-2 min-
utes, then continuous intravenous drip at a rate of 2-8 mg per minute (Strength of
Recommendation I, Quality of Evidence C).

After administering t-PA or mechanical thrombectomy, closely monitor BP
every 15 minutes for 2 hours, then measure every 30 minutes until 6 hours, and after
that every 1 hour until 24 hours. BP should be controlled under 180/105 mmHg in
the first 24 hours after treatment.

It is not recommended to use nitrates as the initial medication to reduce BP
because it can elevate intracranial pressure. Nevertheless, in cases where BP cannot
be controlled after administering the medications suggested above, or if DBP is still
over 140 mmHg, sodium nitroprusside should be used (Strength of Recommendation
I, Quality of Evidence C). Short-acting nifedipine, whether ingested or sublingual ap-
plication, should not be used because it can lower BP too much to be controllable.
(Strength of Recommendation IIb, Quality of Evidence C)

B. Patients who did not receive t-PA or mechanical thrombectomy

In this group of patients, if BP is over 200/120 mmHg, BP should be meas-
ured after having them rest. If BP is still over 200/120 mmHg SBP should be lowered
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to under 220 mmHg and DBP under 120 mmHg (Strength of Recommendation IIb,
Quality of Evidence C) by administering antihypertensive medication. Selection and
administration of medications are the same as in category A. The target BP reduc-
tion is 15% of the initial BP level or DBP under 110 mmHg within 30-60 minutes.
When BP lowers and symptoms stabilize for at least 24 hours, then oral medication
may be administered, while gradually reducing intravenous medication (Strength of
Recommendation Ilb, Quality of Evidence C).

Be cautious when patients have normal or lower than normal BP because
most stroke patients often have high blood pressure or have pre existing hypertension.
BP levels that appear normal may be too low for patients in this group. Therefore,
in cases where BP is not high, always determine the cause of low BP such has dehy-
dration, aortic dissection, acute myocardial ischemia, as well as cardiac arrhythmia.

Once the cause is determined, treat accordingly.

Stable phase and 72 hours after acute cerebral ischemia

There are 2 treatment plans as follows:

A. Patient who has been treated for hypertension prior to stroke

Patients in this group should be considered for oral BP medication (Strength
of Recommendation I, Quality of Evidence A) and treatment could be started before
patient leaves the hospital (Strength of Recommendation lla, Quality of Evidence
B).

B. Patient who has never been treated for hypertension

Patients in this group may begin treatment with oral antihypertensive medica-
tion when BP exceeds 140/90 mmHg with the target BP being 120-130/70-79 mmHg
(Strength of Recommendation Ilb, Quality of Evidence B), especially patients with
lacunar stroke. Lowering SBP to under 130 mmHg may reduce occurrence of cerebral
haemorrhage (Strength of Recommendation IIb, Quality of Evidence B).

For patients with a history of cerebrovascular disease, lowering BP will greatly
help reduce the chance of recurrent cerebrovascular disease. In some patients, how-
ever, recurrent TIAs or recurrent cerebral ischemia correlates to BP lowering. These

conditions are rare and often found along with cerebral atherosclerosis. Lowering
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BP in these patients must be done with extreme caution and target BP levels may

need to be considered per individual.

Any medication that lowers BP can be selected but should be based on
physician’s consideration of the individual patient's condition and comorbidity, com-
plications, and cause of cerebrovascular disease. However, there is evidence that
ACEls in combination with diuretics is useful in preventing recurrent cerebrovascular
disease, so it may be the types of medication selected before others (Strength of

Recommendation Ilb, Quality of Evidence B).

Blood Pressure Control for Patients with Intracerebral Haemor-

rhage

Acute phase

A. If SBP > 180 mmHg BP can be lowered by administering intravenous
antihypertensive medication. Medication selection may be the same as in patients
with cerebral ischemia (Strength of Recommendation Ilb, Quality of Evidence B).
Target BP reduction is 15% of initial BP or SBP under 180 mmHg. Such BP reduction
can help prevent more bleeding in the first 24 hours. Nevertheless, SBP should not
be lowered to under 140 mmHg because there is no benefit and can cause harm
(Strength of Recommendation I, Quality of Evidence A).

B. If SBP < 180 mmHg and no signs of increased intracranial pressure
close monitoring of BP levels may be considered without administering antihyper-
tensive medication (Strength of Recommendation Ilb, Quality of Evidence C).

Stable phase: consider the same treatment as patients with cerebral ischemia

Blood Pressure Control for Patients with Heart Disease

Blood pressure control for patients with coronary artery dissease

BP should be controlled with the same target as patients with no history of
CAD as show in Table 6 and should not lower SBP to under 120 mmHg. Suitable

V4




- 2019 Thai Guidelines on The Treatment of Hypertension

DBP is between 70-79 mmHg. Focus on lowering SBP may be acceptable even if
DBP may fall below 70 mmHg (Strength of Recommendation 11b, Quality of Evidence
@)

Antihypertensive medication for patients with stable CAD or with history of
myocardial infarction should be beta-blockers or renin-angiotensin system blockers
(Strength of Recommendation I, Quality of Evidence A). If BP does not lower to target
levels, consider adding other BP medication groups as well. In patients with angina,
dihydropyridine CCBs should be started (Strength of Recommendation I, Quality of
Evidence B). Be cautious with non-dihydropyridine CCBs in patients with reduced
heart contraction ability because it could aggravate heart failure. Short-acting nifedi-
pine, whether ingested or sublingual application, should not be used (Strength of

Recommendation lll, Quality of Evidence C).

Blood Pressure Control for Patients with Atrial Fibrillation (AF)

The BP of patients with AF fluctuates greatly. The accuracy of BP measure-
ments must be carefully considered using the average of multiple measurements.
ARBs may be selected as medication for patients in this group because it can re-
duce the occurrence of AF (Strength of Recommendation Ilb, Quality of Evidence
C). Beta-blockers or non-dihydropyridine CCBs can also be considered for lowering
heart rate. In the case of AF patients that anticoagulants have been administered,
BP could be considered to be at normal levels to prevent cerebral haemorrhage
that may occur from this medication (Strength of Recommendation lla, Quality of

Evidence B).

Blood Pressure Control for Patients with Heart Failure

Heart failure (HF) patients, both HFrEF (heart failure with reduced ejection
fraction) and HFpEF (heart failure with preserved ejection fraction) could receive
antihypertensive medication if BP > 140/90 mmHg (Strength of Recommendation
lla, Quality of Evidence B) with a target BP of under 130/80 mmHg.
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Recommendations for patients with HFrEF should be primarily renin-angio-
tensin system blockers such as ACEls or ARBs, and beta-blockers. Diuretics and/or
mineralocorticoid receptor antagonists should be considered as appropriate (Strength
of Recommendation I, Quality of Evidence A).

HFpEF patients with fluid retention should be considered for diuretics and if
BP cannot be lowered to meet target levels, other types of BP medication can be
considered. There is currently no evidence to suggest which group of antihyperten-

sive drug is best for HFpEF patients.

Blood Pressure Control for Females and Pregnant Women

Hypertension control for females

Randomized-controlled clinical studies on hypertension gathered data from
female patients, approximately 40% of the population group. Subgroup analysis
found that hypertension treatment in female patients does not differ from male
patients regarding BP changes, CVD prevention, and response to different types of
antihypertensive medication.

Antihypertensive medication that must not be used on reproductive age
women are ACEls, ARBs, and direct renin inhibitors (DRI) because of possible terato-

genic effects (Strength of Recommendation lll, Quality of Evidence A).

Hypertension control for pregnant women

BP control guidelines for pregnant women and eclamptic toxaemia patients
currently practiced are mostly based on expert opinion. It is accepted that pregnant
women with severe hypertension (SBP > 160 and/or DBP > 110 mmHg) should receive
BP medication without delay.

Recommended medications for controlling BP in pregnant women are me-
thyldopa, labetalol, and nifedipine. Methyldopa is the most widely used in Thailand

for this indication. Nifedipine is a calcium channel blocker that has been confirmed
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to be safe in many studies. Pregnant women prescribed with labetalol should have
foetus growth monitored because there have been reports of intrauterine growth
restriction. Antihypertensive medication that should be used cautiously are diuretics
because it could further reduce the amount of blood to the foetus. ACEls and ARBs
as well as DRI must not be used during pregnancy (Strength of Recommendation i,
Quality of Evidence A).

For patients with severe preeclampsia, palliative treatment is suitable in some
cases while near term patients should have their blood pressure controlled and
concurrently prescribed anticonvulsant medication before delivery without delay.
Recommended medication for urgent BP control in this situation is intravenous hy-
dralazine or labetalol, or orally-administered nifedipine. If BP cannot be controlled
with these medications, intravenous sodium nitroprusside or nitroglycerin may be

considered.

Blood Pressure Control for Patients with Chronic Kidney Disease

The BP level in patients with chronic kidney disease that should initiate treat-
ment is > 140/90 mmHg. Treatment targets should be adapted to suit individual
patients with consideration to key factors such as age, comorbidity, level of urine
albumin, and stages of chronic kidney disease (Strength of Recommendation I, Qual-
ity of Evidence A).

Chronic kidney disease patients with urine albumin levels from 300 mg/day
or from 300 mg per gram of creatinine should be prescribed ACEIls or ARBs as the first
line medication. The desired target BP should be less than 130/80 mmHg (Strength
of Recommendation I, Quality of Evidence A).

Chronic kidney disease patients with urine albumin levels under 300 meg/day or
under 300 mg per gram of creatinine can be prescribed any group of BP medication.
The desired target BP should be 120-130/70-79 mmHg (Strength of Recommenda-
tion I, Quality of Evidence B). It isn’t recommended to combine ACEIls with ARBs to

slow kidney deterioration (Strength of Recommendation Ill, Quality of Evidence B).
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Resistant Hypertension

Resistant hypertension is a state in which BP cannot be controlled within
reasonable levels despite the patient’s behaviour modifications and concurrent use
of at least 3 groups of appropriately-dosed antihypertensive medications with one
of these being a diuretic.

Resistant hypertension can be found in approximately 13-16% of all patients
with hypertension. It is mostly found in elderly, obese, diabetic, and chronic kidney
disease patients. Resistant hypertension is a factor that increases the risk of CVD,

end-stage renal disease, and mortality.

Treatment of Resistant Hypertension

Look for white coat effect, meaning that office BP measurement could be
higher than the usual home BP. Home blood pressure monitoring (HBPM) should be
considered. Confirm whether the patient has modified lifestyle and whether other
medication that can elevate BP has been taken such as contraceptives, NSAIDs
painkillers, stimulants of sympathetic activity, narcotics, etc. (Strength of Recom-
mendation |, Quality of Evidence A)

Find out whether patient has taken BP medication regularly (Strength of
Recommendation I, Quality of Evidence A) and investigate for secondary hyperten-
sion so that appropriate treatment can be administered depending on the etiology
(Strength of Recommendation |, Quality of Evidence A).

Consider adding spironolactone or beta-blocker or alpha-blocker one at
a time in that order if patient is not currently taking these 3 types of medication
(Strength of Recommendation |, Quality of Evidence B). Other vasodilators can be
considered such as minoxidil. The type and dose of diuretic can be adjusted to suit
each individual patient (Strength of Recommendation lla, Quality of Evidence B).

There is not enough supporting evidence for renal denervation and barore-
ceptor stimulation as beneficial treatments for resistant hypertension. Thus, such
treatments are reserved for only some selected patihents with highly resistant hy-

pertension.
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Reducing Risk in Hypertensive Patients

Patients with hypertension are at risk of CAD and cerebrovascular diseases
as well as atherosclerosis. Therefore, apart from controlling BP to target levels it is
also important to control other risk factors. Some types of medication will help re-
duce the risk of CVD such as statins and aspirin, while other types may increase risk
such as NSAIDs. Studies of hypertensive patients with other risk factors showed that
statins can reduce CV events despite not very high initial LDL-C levels. Therefore,
hypertensive patients with many risk factors or have high risk as calculated by using
Thai CV Risk Score from 10% upwards could be given statins to reduce CV events.

Aspirin can prevent myocardial infarction in hypertensive patients but also
increases the risk of bleeding, especially of the digestive tract and may, therefore,
not be beneficial overall. NSAIDs causes elevated BP, salt and fluid retention, and

resistance to antihypertensive medication and should, therefore, be avoided.
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Table 8 Recommendations for reducing cardiovascular risk in hypertensive

patients

Recommendations

Patients should receive risk assessment using
Thai CV Risk Score

Patients with > 3 risk factors* or more should

receive statin

Patients who smoke should be advised or pre-
scribed medication to stop smoking

Patients with calculated Thai CV Risk Score >

10% (using blood results) can be considered

to receive statin

Aspirin should not be used as primary preven-

tion for every hypertensive patient

* Risk factors consist of male, over 55 years of age, smoking, left ventricular hypertrophy, a history of prema-

tured CVD in family, albuminuria, diabetic, or artery disease in other areas, or proportion of total cholesterol/

HDL-C from 6 upwards
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