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treatment resistant
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A1A A=

1.1. 979 uA

e ETtstal o] HRX|7HA] "HolAA FAY, dY 24 v T/ ]
AEJA7 Bk nEYS 5=ttt (Hameed et al., 2019). TRHS] X

@2 wlo] 9t (white coat hypertension), Z5¥ ¥t 54, v °F
= Q& dstol =4 5442 5 s, ol WAL f& A

Hokro =S =A3 24A7F UASHAAH24 hour ambulatiory blood

T
I
rlo
Az
o

Ll

pressure monitoring, 24hr ABPM)E Aldjstct. ey dAdde=z BE )
o] Hokgg el 24hr ABPN HHE & & oyt webA] B2 ATelA
HOFESEE FsA ¥AY 24hr ABPM WAl AEAA FA I (office
blood pressure)S AR&3}o] TRHE A oldl7| %= dt=d], o]E A AHolw TRH:=
true-TRH 2]ol pseudo-TRH%= X 3&+stttar &}o] apparent TRH(aTRH)#}ar 3hch
(Judd et al., 2014).

vt 28 A F aTRH 449 Hl&-e 7.9%] A 11.9%%2 W] a1,
604 ool wmQlell M= 1 wEol 19.1%2 F&s] xtH(Kim et al., 2021;
Choi et al., 2016; Lee et al., 2016; Choi et al., 2014). 3t aTRH ¥}
= dub aEt ARG Jdadd fde] Atk(Lee KN et al., 2016; Sim
et al., 2013). W&t = alRH ¥ E Hotat ol=d gk 27t F a6t
1=



aTRHE= kA AF3 A A H pseudo-TRH SRS £ 3ata ¢Jom | aTRH 3H=}

Y

ol I
o

T R BJrSEE 7R pseudo-TRH AP A W}, Durand et al.
alRH #=pe] Hokeg o tigh AAA ZduzE Fdhcd 21 23
alRH 32} & 31.207F @& HoFE3=E Holw, olzlo] alRH xto] A<t
2o oggs v 3R (Durand et al., 2017). webA -2yt

E_o]:/\ O -

aTRH 2o A 8aet 99S Zol7] 98] alRi B2be] Hopegwel ofof



1.2. A9 dsd 4 99

ATl A = A, 5 2E8s 2 5 alRi 449 EE 9otd Ao
o I L 8 A S AR vl &S AP E A8 SdES BT gAs
Ed dely Ee onv|ed AARYFTIES ARESATHChoi et al.,
2014)(Choi et al., 2016)(Lee KN et al., 2016)(Kim et al., 2021). o]z3d}
Ande A8 ol oy, A RS o ® sHA 7] wEel ¢4
B3l dojd ¢ k. A 2 A4 d a9lE ERdeRE 18 5
g AT AEE ol&ste] ¥t A T aTlRH $x}e] &S 3 Aolt.

=4, =Wl aTRH $HAke] Hoke s 2AME Zlojth. alRH $Ake] Ad+
Ag A8E 7] A8 Bk iAol Fastth. LYt obA ol A
alRH #kxfo] Hofpeoi A7 7h st mebd 2 e A =a0s 2
go® i FEH3 AT ARE ol&ste] alRH Ao Hokegn

Aolth.
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A2 o] &A w7 =

M
o
R
R

E-DERCE

gt detstsle ma2d 5571389 140mHg o]/ = o] €71 ¢ 90mmHg
A

oS ndtow EFIH(T IS, 2018). 1YY B HATARE
1

g3k, 1371(8.2%) 2 AR EEE o]&3sto], 871(5.1%) > KC(DEZ =9} a1
of 1YL AsArh(AAA 5, 2020).
Daugherty et al.& EE HFA5E o]&sto] TRHO| FHES XA

o, ald dFtellA 28t oA FAE International Classification of
Diseases, 9" Revision(ICD-9) A&t F=9o} FudPA| B8 RS Fa A
o]t th(Daugherty et al., 2012). & HTAEZ o]&3sto] TRHS #
S A g2 F3oAE A 73t mddel gt 1D-9 ZEE
A3t A2 AR TH(Sim et al., 2013). TRH A=

23
At FEARE FEe B e A4 FlA AelHw . web

rr

o

—r

rie



2.2. ABAZAEELS B9

= fHe] AdaA A3 3|9l American Heart Association(AHA),
Furopean  Society of  hypertension(ESH), Europena  Society  of
Cardiology(ESC) &= B tha3 o] TRHE Aostar dth. TRHZ hue] o

E3EE Al S oo FudtAlE HAe §For HEsa e

o= =78t deto]l HFAVMA "oAA A, I £Hd vl FF °l
Aol FaudgAZE 283 ndeS Sestth(Hameed et al., 2019).

TRHS] R et who] 118k (white coat hypertension), ZHE¥ gt =4

= s dstol =4 542 5 A=, olF WA

As  gApe] HofesEE S48kl 2443 IS4 H24 hour

ambulatiory blood pressure monitoring, 24hr ABPM)ZE A]8§dlit}, 18} &

ARor BE @xke] HokESmol 24hr ABPM ARE It AL oy, o

g B2 AolA HesEE FRlskA S 24hr ABPM thAl XEA =

A "< (office blood pressure)= AF&3sle] TRHE Aolsl7|%= sl=d], o=
A Ael®l TRHZ apparent TRH(aTRH)@Fil dch(Judd et al., 2014).

B2 e AgE0] aTRil Ao v o s X aAdardstel el 7
shaledl, Attt Bx gkl WE ol AA F MR UHAN. o]
T otubs #xke] iAEEA gaglol Hx dshe 140/90mmHgR HASH=
Zoltk(Lee KN et al., 2016; Choi et al., 2014; Sim et al., 2013). Z1¥]
o2 shuE B3 F9S 140/90mmHgE AgstE, G EE vhgAlRA
2ol AS- EF gers 130/80mmHg®E A AEHE= Aolth(Daugherty et al.
2012)(Kim et al., 2021). AA= Faddstsle] 2018 nd St AuAH

A adel A8 5 dehs dAbe] A Aol met v2A dA st

o R
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}3Ath(Daugherty et al., 2012).
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th(Sim et al., 2013).
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2.3. ARAZIHELS = #HE

S-2lupetell A aTRH $H2He] FHES dolli7] fal o2 A77F MBS
th. Choi et al. =i 437) W<lo] Fejsh= HIT(Hypertension In elderly
patienTs) #AAETE o]&3to] 2008 12€5H 2011d 11¥7pA] 18
2 o]xt Wlol WHEg Aol e 604 o] x9S Yo = aTRHE] 1
S AT, T Aol 2,10789 =9l P A F 404
(19.1%)°] aTRHY! Aoz W& A tH(Choi et al., 2014).

Choi et al.2 =u 2771 A7 WY (referral hospital)o] Fojsh=
Kor—-ABP(Korean Ambulatory Blood Pressure Monitoring) @A ~E2E o] &3}
of FudSdAE 3 JHHEE H&a e ndEd S5 dde® 24hr
ABPME S sko] aTRie] ¥ ES AT-at3ivh. a3 Aol 1,230 <] g
oF 3kat = 1459 (11.9%)©] aTRH® 813 A tH(Choi et al., 2016).

Lee KN et al. 23070¢] 1z} W YeA 2010 8EH-EH 2011 1¥€¥7FA 1
Al ool Al EEiAAEY FAE o ®E alRie] T ES ATt
M Aol Al 3,088 Al S A F 2447 (7.9%) 0] aTRHS! Ao =

13 A th(Lee KN et al., 2016).

Kim et al. 13719 E3E el 20123 1958 69704 Al 714 o] 4]
FAIPAS 583k 204 oo Al udst oSS Hd o= alRie]

HES AT7sit. sl Aol 16,9159 AZQl gt 2 F 1,514
9

S 239w, e alRH b= gy w¥8g sx F
10% W= A egom, 53] =9l 189 Ao A+ 19.192 & vlFS A



2.4. ARAFH IR ABRAY A 9

Daughtery et al.< 2002d%E 200637}#] Cardiovascular Research
Network hypertension registryol =% Al 7kA] o]4e] FuddAE &
i 1Eet A} 23,9129 S Ul o® aTRH &xfe] Adads 24 &
ATetaith. sl ATtelA dek ™k kA iy aTRH A7 AbgebA L
AAN, HEF, SEAAEFA, T FHe AE hazard ratios 7313

= -
1 AF7F 1.47(1.33-1.62) 9] A tF(Daughtery et al., 2012).

K

Sim et al.< KPSC(Kaiser Permanente Southern California) 77 H. gl
741E 470,386 9] ¥t FAES iAo 2006 1€1DHE 2007 12
4 3147bx] 4wk S Ak uiH] aTRH #A1e] A daA-d3 o]3 e =v&
Tk, L A3 aTRH $2ke] SN EAE, SEUTA, AR o
%} Q =7} 7} 7} 1.34(95%CI 1.30-1.39), 1.78(1.72-1.86),
1.84(1.78-1.90) ] A (Sim et al., 2013).

ObA A5Fe Lee KN et al.= f-Evhet 3,088 ¥ A5 fido=
ARk ¥ A} oiv] aTRH $Ate] A daA43 o3t e=uE T3k, 1
A3 alRH ke FAAAdvdiel Adge] s e=nj7p 7p7)
2.23(1.34-3.71), 1.50(1.04-2.17)°]At}(Lee KN et al., 2016).

oA 2 ok AFE Kim et al. & Al 7FA] o]Ate] AugetA S E &35}
= 204 o] e A ¥ fYsAE gidow duk udESt A gy
aTRHS] A1 B4 3 o]3 ¢ =u|E Falqtt. 1 A7} aTRH 3219 3P A

3, ARA, wrgAAz o3 o =H|7b zZhzE 1.30(95%CT  1.00-1.69),

-

1.60(1.20-2.12), 2.93(1.34-6.41)°]AH(Kim et al., 2021).
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Durand et al.

aTRHol|

St

ELS

hvi o]
37}

aTRH

Ao BopegE
27}

LN

23}

31.2%(95%CI 20.2-44.7)°] At} (Durand et al., 2017).

9]

=

o]‘:

s

aTRH =}

o

2 T aTRH hape] mjgo] whx] obar aTRH kA€

A2AYYnY

Durand et al

27F A,

o] wj-$- Z1t}(Durand et al.,

pseudo-TRH7} %

U] aTRH 3Hx}9)

)
=
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ok

=

WS =3 gTRH $hAfe] &
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weba e

t}(Hameed et al., 2019).
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Kim et al.o] A

T2 ol&al =l 204 ol

MMAS(Morisky medication adherence

-

-

SE

=

A2 F-2vhel aTRH 34}

BoltH(Kim et al., 2021).
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2.6. &A% 8|S (nedication possession ratio)

BT ARE ol&dte] RS EE SATY w, 7 @Wol AMste AR
OFE A~ X|H] S (medication possession ratio, MPR)©] 0t}(Andrade et al.,
2006). MPR 574 7]7bell &S AX|she Eo] HERE, #F 7|3 kS
ZA e dxte] S #FE U)o g uro] ALtd 4 glth(Andrade et
al., 2006; Halpern et al., 2006). <& E°], @27} 1d F 604 A< o
S O W ZA wdthE MPRES (5%60)/365% 100=0.8220]t}. AulH o7
MPRE 1HT} 22 ghs 7HAAR, $A7F Ax]ska Q. oF
Mol AWk A9 MPRe] 1 o] #g 7Fd 4 Slth(Halpern et al.,
2006) .

FAE et o] f = dhEet sl st oH%

g, ol 717ke] - 7|ztel] EFEW HAio] Aol HokEg Tt |
T MPRe] WA HAE & Atk mEkA olyd &

MPRS o] &3te] HoFESns 54T we FHad Al H o) AW 73S
w2kl oF gth(Andrade et al., 2006). o]¢} Whj= Fxprh JAg g At
o] WA HoRGd= Adglel At gddts e 2 Hese

olAl Hrt. webA o]& <Igk MPRO| HtiB7FE WA|staiar Aol 4 FA}
2 A9)et71 % Fh(Park et al., 2008). 3, F 7kA] o|A+e] du
&t #A WPRe S48k 45, of&ol wet Hofesert & F 9
onz 7 FadgAe s MPRES -3t o5& Hit o] F MPRES A&
ChH(Halpern et al., 2006).
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71=2 2 MPRo] 80% ©]/d<l At

Tk 80%E
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w01
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C}(Andrade et al., 2006)(Halpern et al., 2006).
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Park et al

1S A&t (park et al., 2008).
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3.1. A&
B o P Zu A7 8 g ek HEIAZTE2.2 DB(HAIH
REQ202201753-002) & A}83}¢ ). 3xp7 Qok7| oA oA u|AE o] &3}
W Qe AFE Av) 2 tiE RN AZRIFTHOA HIAEE

4 2+ 2%(1,000,000

=5

gt ofm AR A wwle] HA HlolHE o

w2 =3 2= v A Ay 2 R Zlo] FERATEL 2 DRo|tF. BE

FZTE 2.2 DB= 20060 7o 2 A oWl FES FE3Fo] FE AA o Ak

(20068 ~ 20199) X8 WY ARE AF3f 2 BRI gHolE,

7
AzHolE, Al E ag7|deolE 57/i=2 o]

, &

A Atk & ATl ARgE A EHol s AR s ® 319 2

=4 B AHgH ol =

_’|5_



g ol & A
4w pgn VEAHERUIDD, A, FA60),
ﬁﬂlzlﬁ_“” A7 13 (GAIBJATYPE), HAR®9] 10%9]

(CTRB_Q10), =% 5= (DSB_SVRT_CD),

(NSC2_BNC_1619)
Aol 8-3] (DSB_TYPE_CD)

A4 2 A "HolE  JRAZFHS(RN_INDD), EAW = (BTH_YYYY),
(NSC2_BND) Aol 2 (DTH_YYYYMM)
AWk < N _ N
N AL H S (RN_INDI), 2 3171 5 (RN_KEY),
(NSC2. 1020 8 %7 A S (RN_INST)
A8 _1619) -
H ol & AU R FHS(RN_INDI), 327 S (RN_KEY),
- (NSC2_M40 8 o7 7] = (MCEX_SICK_SYM),
o) 3}, _1619) A EF R 5= (SICK_CLSF_TYPE)
BHAZE Ay A S S (RN_INDD), A a5 5(RN_KEY),
(NSC2_M60 2 %F7§ A & 2H(MDCARE_STRT_DT),
_1619)  ZHFo]A4=(TOT_MCNT), durg 5= (GNL_NM_CD)
A7 R H ol & 73 = (EXMD_BZ_YYYY), 70l S (RN_INDI),
(NSC2_G1E_1617) = 7] 8 H(GIE_BP_SYS), €713 H(GIE_BP_DIA)

S47)HH ol E RN_INST( L. 7] Faf-H3%),
(NSC2_INST_1619) INST_CLSFC_CD(S8. 7| #EEAE)
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F 32, A B AA/MA 7=

1. 201730 g7+ 194 o] Ak A<elel =t
2. 2017 ¥t Add x, Ill.x, T12.x,
XA 7= [13.x) 0.2 Fad A 2 & AR A}
3. 20161 ¥t e (110.x, I1l.x, I12.x,
[13.x) 0.2 3 u&setA 23] o)A} xwuke =

3]
1. 2016~2019\d)] o=k mEH(I115.x) o2 Ztt

oz}
2. 2019 o]l AbgE 2
3. 2018~20191 ¥ o H%= 7S HhR
Hj A 7]+ oro 7

4. 2018~20199 =
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2017d RE IS E (n=1,065,285%)

)

20179 g 194 ® gk A A}
(n=190,375)

A 4

20173 Tk 194 o]AF Aol
(n=874,910)

!

2017\ s ol ¥ Y
HEuke 21 (n=192,986 )

¢ 2016~2019d o]xd ¥t sk
ol e = (n=1,595)

o 20199 o]Hel Algsl z}
(n=6,819%)

A

201913 AER} (n=145,398 )

A

2018~20198 &€t AH = A
(n=93,5109)
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2017 oAl 30 w g
B8 2} (n=64,63178)"
2017 oA E3I 271X
olal &g etA 30

o] Bg3s 2 (n=15,1198)"

AT A (n=93,510%)

A

2017d oA X&
golxﬂ 3001

A

64

20173 oA EdH
47}A] o]/ A 37HA] &
30 o] EH&3 A Ol” 283 =}
(n=2,403% )* (n=11,357%)"
A,
55X 3¢ E¥ g9
%33k 2} (n=5,474%) gA38k 2} (n=5,883%)"
2% 3-2. 20173 X B A et sat A
2 BASAAES SR} 2,403 + 5,474 = 7,877
Ak et ) 631 + 15,119 + 5,883 = 85,6334
ArALA LY 82 gt nd B
(n=7,877%) (n=85,63394)
2018 ~2019yd &<t 2018~2019d 8t
FA o YA Ao YeskA
°L° A+ (n=489) 2o 2 (n=1,1894%)
2018~2019d L. Y 2018~2019\d Q. oFH 9l
193k 2} (n=92%) 1938k 2 (n=7247)
A4 A
qA8kH ke JPsA ke
AuAFH LY B2 Ak mEY At
(n=7,73773) (n=83,7204)
W 3-3. Hekesw 34 oada 2E 74
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HoA = gistuddets]e] ndy AaAHy AaAddugdyg Ay &
S Faste] FdudeAES oA (diuretics), SHAQEAIASFE A A A

(angiotensin converting enzyme inhibitors), SFAQEIAl F=8A X}hA|
(angiotensin II receptor blockers), W|EFx}ekA](beta blockers), Zr&abet

Al(calcium channel blockers), 7]t & 67F4 Al9= FEak3lth (Kim et
al., 2021; oigtardetsts], 2018; Lee KN et al., 2016; Sim et al., 2013).
AZBIAAIE 7L 3 &oll & ¥, ®BI FoHa e oAE A

AR EER R TAR B A9 ¥ ATelAE 2016, 2017,

2018, 2019 120 s Al AESFRHEA G/ AR oM FaIF
211(CAAAD), 212(F-A=WEA)), 213(e]x=Al), 214(FskA]), 217(H <

A, 219(FBggA o st U Eeke] dEsts FAES Aol A
7HA AL 2 B5F39 0 (3%3-4, 3-5, 3-6, 3-7).

rok

6
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F 34, A8 FudstAl FaAw Sl
e e FApa=
acetazolamide 101501ATB
ami loride 106901ATB
azosemide 112901ATB
chlorthalidone 451302ATB
furosemide 163801ATB
hydrochlorothiazide 170801ATB
Dlureties = i pamide 174401ATR, 174403ATB
metolazone 367001ATB, 367002ATB
spironolactone 231101ATB, 231102ATB
torasenide 242001ATB, 242002ATB, 242003ATB,
242004ATB
x1pamide 249401ATB
alacepril 104201ATB, 104202ATB
captopril 122901ATB, 122902ATB, 122903ATB
cilazapril 133001ATB, 133002ATB, 133003ATB
enalapril 151601ATB, 151603ATB
fosinopril 163501ATB, 163502ATB
imidapril 173401ATB, 173402ATB
ACEi lisinopril 184501ATB
verindopri1 211301ATB, 211302ATB, 501601ATB,
501602ATB
quinapril 221901ATB
ramipril 222401ATB, 222402ATB, 222404ATB
temocapril 235002ATB
zofenopril 510401ATB, 510402ATB, 510403ATB
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azilsartan 662401ATB, 662402ATB, 662403ATB
candesartan 122601ATB, 122602ATB, 122603ATB
eprosartan 429201ATB
fimasartan 515201ATB, 515202ATB, 515203ATB
irbesartan 177301ATB, 177303ATB
ARB losartan 185701ATB, 185702ATB
T 468501ATB, 468502ATB, 468503ATB,
520901ATB, 520902ATB
telmisartan 378801ATB, 378802ATB
valsartan 247101ATB, 247102ATB, 247103ATB,
247104ATB
amosulalol 107901ATB, 107902ATB
arotinolol 110201ATB, 110202ATB
atenolol 111402ATB, 111403ATB
betaxolol 116801ATB, 116803ATB
bevantolol 117001ATB, 117002ATB
. 117904ATB, 117901ATB, 117903ATB,
bisoprolol
117902ATB
carteolol 124801ATB
125001ATB, 125002ATB, 125003ATB,
BB carvedilol 125004ACR, 125005ATB, 125006ACR,
125007ACR, 125008ACR
celiprolol 129101ATB
metoprolol 194003ATR, 193802ATB
nadolol 198301ATB
nebivolol 489501ATB, 489502ATB, 489503ATB
219905ACR, 219901ATB, 219904ATB,
propranolol
219906ACR
S-atenolol 483101ATB, 483102ATB
S—carvedilol 662201ATB, 662202ATB
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107601ATB, 107601ATD, 107602ATB,
107602ATD, 459801ACH, 459801ATB,
amlodipine 459802ACH, 459901ATB, 464601ATB,
470801ATB, 470802ATB, 476201ATB,
479701ATB
barnidipine 114001ACH, 114002ACH, 114003ACH
o 115101ATB, 115102ATB, 115103ATB,
benidipine
115104ATB
cilnidipine 133101ATB, 133102ATB
o 145703ACR, 145706ATB, 145707ACR,
diltiazem
145707ATR
efonidipine 441202ATB, 441201ATB
felodipine 157501ATR, 157503ATR
CCB 1sradipine 178902ACR
lacidipine 180301ATB, 180302ATB, 180303ATB
lercanidipine 182001ATB, 182002ATB
manidipine 188001ATB, 188002ATB
nicardipine 201002ATB, 201003ACR
] o 201401ATB, 201405ATR, 201407ACS,
nifedipine
201409ATR, 528201ATR, 528202ATR
nimodipine 201901ATB
] o 356202ATB, 356202ATR, 356203ATR,
nisoldipine
356201ATB
o 483201ATB, 483202ATB, 495901ATB,
S—amlodipine
486501ATB, 486502ATB
) 247603ATR, 247605ATR, 247606ATB,
verapami |
247607ATB

ACEi1, angiotensin converting enzyme inhibitors; ARB, angiotensin Il receptor

blockers; BB, beta blockers; CCB, calcium channel blockers
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% 35, A7 FudUA: e GLA
E e FAEaE
Jlpha o doxazosin 149101ATB, 149102ATB, 149104ATR
Central gy
acting agent moxonidine 197501ATB, 197502ATB
cadralazine 423601ATB
Vasodilator hydralazine 170701ATB
minoxidil 196102ATB
% 36, ATE FRALA: FRALA 1+ B34
A2 4 FRa=
Diuretics  hydrochlorothiazide
+ ) 262700ATB
Diuretics Spironolactone
hydrochlorothiazide
) 262200ATB, 262300ATB
captopril
hydrochlorothiazide
) 440300ATB, 453700ATB
enalapril
Diuretics hydrochlorothiazide
+ o ) 499200ATB, 499300ATB
ACEi lisinopril
indapamide +
] ] 556200ATB
perindopril
hydrochlorothiazide
o 448600ATB, 448700ATB
ramipril
chlorthalidone +
] 673500ATB, 673600ATB
azllsartan
Diuretics hydrochlorothiazide
+ 423700ATB
ARB candesartan
hydrochlorothiazide
460500ATB
eprosartan
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hydrochlorothiazide +
522000ATB, 526800ATB

fimasartan

hydrochlorothiazide +
) 385700ATB, 385800ATB
irbesartan

hydrochlorothiazide +
262500ATB, 378900ATB, 486900ATB
losartan

hydrochlorothiazide +
513600ATB

olmesartan

hydrochlorothiazide +
] 443200ATB, 443300ATB, 502600ATB
telmisartan

hydrochlorothiazide +
356400ATB, 442600ATB
valsartan

chlorthalidone +
262100ATB, 460200ATB

atenolol
Diuretics hydrochlorothiazide +
+ i 469800ATB, 469900ATB, 470000ATB
BB bisoprolol
hydrochlorothiazide +
262600ATB
metoprolol
ACE1
+ Ramipril + Felodipine 447100ATB, 447200ATB
CCB
metoprolol +
BB+CCB o 262400ATR
felodipine
492800ATB, 492900ATB, 495800ATB,
valsartan +
o 522900ATB, 523000ATB, 523100ATB,
amlodipine
ARB 523200ATB, 523300ATB, 523400ATB
_l_
CCB

500500ATB, 500600ATB, 547500ATB,
547600ATB, 547700ATB, 582200ATB,
082400ATB, 629400ATB, 629500ATB,

olmesartan +

amlodipine
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629600ATB

o 502700ATB, 503000ATB, 513900ATB,
losartan + amlodipine
637400ATB, 637500ATB, 637600ATB
telmisartan + 511500ATB, 511600ATB, 511700ATB,
amlodipine 623100ATB
telmisartan + 521200ATB, 521300ATB, 521400ATB,
S—amlodipine 644800ATR,
valsartan +
S 522200ATB, 522300ATB, 522400ATB
lercanidipine
valsartan +
o 522600ATB, 522700ATB, 522800ATB
S—amlodipine
547800ATB, 547900ATB, 548000ATB,
olmesartan +
o 631300ATB, 632800ATB, 632900ATB,
s—amlodipine
633000ATB
fimasartan + 651900ATB, 652000ATB, 652100ATB,
amlodipine 652700ATB
candesartan +
o 652900ATB, 653000ATB, 653100ATB
amlodipine
hydrochlorothiazide +
519700ATB, 519800ATB, 519900ATB,
olmesartan 520000ATB, 520100ATB
Dluritlcs amlodipine ’
AEB chlorthalidone +
o 662800ATB, 662900ATB, 663000ATB
CCB losartan + amlodipine
chlorthalidone + 682700ATB, 682800ATB, 682900ATB
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telmisartan +

amlodipine

hydrochlorothiazide +

telmisartan +

663500ATB, 663600ATB, 663700ATB,

o 663800ATB
amlodipine
¥ 37, ATE duddA: FuddAe}t FuaAdTA H3HA
A< B FAPAE
irbesartan + 524000ATB, 524100ATB ,527000ATB,
atorvastatin 527100ATB
candesartan + 661800ATB, 661900ATB, 662000ATB,
rosuvastatin 662100ATB, 673700ATB
valsartan + 525000ATB, 525100ATB, 525200ATB,
rosuvastatin 525300ATB, 629700ATB, 629800ATB
526300ATB, 526400ATB, 526500ATB,
ARB olmesartan +
+ . 526900ATB, 644100ATB, 644200ATB,
statin rosuvastatin
653200ATB
telmisartan + 629900ATB, 630000ATB, 630100ATB,
rosuvastatin 630200ATB, 631600ATB, 631700ATB
valsartan + 634900ATB, 635000ATB, 635100ATB,
pitavastatin 635200ATB
fimasartan + 654600ATB, 654700ATB, 654800ATB,
rosuvastatin 654900ATB, 655000ATB
BB nebivolol +
+ ) 683000ATB, 683100ATB, 683200ATB
statin rosuvastatin
amlodipine + 472300ATB, 472400ATB, 472500ATB,
CEB atorvastatin 518900ATB
statin amlodipine + 673900ATB, 674000ATB, 674100ATB,
rosuvastatin 678600ATB
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S—amlodipine +
614500ATB

atorvastatin

losartan +
663900ATB, 664000ATB, 664100ATB,

amlodipine +
664200ATB, 664300ATB, 664400ATB

rosuvastatin

telmisartan + 671200ATB, 671300ATB, 671400ATB,
ARB amlodipine + 671500ATB, 671600ATB, 671700ATB,
CéB rosuvastatin 677000ATB, 677100ATB
+ olmesartan +

677300ATB, 677400ATB, 677500ATB,

statin amlodipine +
677600ATB

rosuvastatin

valsartan +
679500ATB, 679600ATB, 679700ATB,

amlodipine +
680300ATB

rosuvastatin
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Good adherence(n, %) 71,038(84.9%) 6,911(89.3%) <0.0001
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3 4-3. AFY oF= A EARe] VL5
A 2kl R o
T (n=9L1 457 et A a8t g4 P-value
’ (n=83,720) (n=7,737)
4 <0.0001
A 47,199 (51.6) 42,924 (51.3) 4,275 (55.3)
oA 44,251 (48.4) 40,796 (48.7) 3,455 (44.7)
A <0.0001
19~39 A 1,399 (1.5) 1,289 (1.5) 110 (1.4)
40~59 Al 32,775 (35.8) 30,642 (36.6) 2,133 (27.6)
60~74 Al 42,941 (47.0) 39,209 (46.8) 3,732 (48.2)
>75 Al 14,342 (15.7) 12,580 (15.0) 1,762 (22.8)
AFA S <0.0001
e 16,325 (17.8) 15,120 (18.1) 1,205 (15.6)
FA = A= 43,016 (47.0) 39,508 (47.2) 3,508 (45.3)
19 32,116 (35.1) 29,092 (34.7) 3,024 (39.1)
HEg 29 0.1666
a5 1,380 (1.5) 1,250 (1.5) 130 (1.7)
g gy 1,243 (1.4) 1,144 (1.4) 99 (1.3)
1-4%-9) 26,824 (29.3) 24,600 (29.4) 2,224 (28.7)
5-8%-9] 33,972 (37.1) 31,016 (37.0) 2,956 (38.2)
9-10%-9] 28,038 (30.7) 25,710 (30.7) 2,328 (30.1)
St Wt 8ok YA TF <0.0001
1~<2 41,722 (45.6) 41,361 (49.4) 361 (4.7)
2~<3 39,092 (42.7) 36,769 (43.9) 2,323 (30.0)
3~<4 9,437 (10.3) 5,544 (6.6) 3,893 (50.3)
>4 1,206 (1.3) 46 (0.1) 1,160 (15.0)
FaG A Ht AW 73 <0.0001
<304 12,076 (13.2) 10,703 (12.8) 1,373 (17.7)
30~<60% 49,159 (53.8) 45,045 (53.8) 4,114 (53.2)
60~<902 20,355 (22.3) 18,861 (22.5) 1,494 (19.3)
>90¢ 9,867 (10.8) 9,111 (10.9) 756 (9.8)
AL 71z 0.0135
dLs 4 gl 80,043 (87.5) 73,320 (87.6) 6,723 (86.9)
<159 8,789 (9.6) 8,037 (9.6) 752 (9.7)
15~<30Y 1,541 (1.7) 1,398 (1.7) 143 (1.8)
>30d 1,084 (1.2) 965 (1.2) 119 (1.5)
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o] = A <0.0001
90Y mg 2g 62,649 (68.5) 61,694 (73.7) 955 (12.3)
90Y ol H& 28,808 (31.5) 22,026 (26.3) 6,782 (87.7)

ACEi <0.0001
90Y mg 2g 89,522 (97.9) 81,997 (97.9) 7,525 (97.3)
920Y ol H& 1,935 (2.1) 1,723 (2.1) 212 (2.7)

ARB <0.0001
909 wwk Zg 20,549 (22.5) 20,042 (23.9) 507 (6.6)
920Y ol H8& 70,908 (77.5) 63,678 (76.1) 7,230 (93.4)

BB <0.0001
920Y wRt H& 75,488 (82.5) 71,250 (85.1) 4,238 (54.8)
909 o]A =g 15,969 (17.5) 12,470 (14.9) 3,499 (45.2)

CCB <0.0001
90 wut =g 31,413 (34.3) 30,499 (36.4) 914 (11.8)
9209 olA Eg 60,044 (65.7) 53,221 (63.6) 6,823 (88.2)

71eb 3 A <0.0001
920Y wRF H-& 90,950 (99.4) 83,355 (99.6) 7,595 (98.2)
920Y ol H& 507 (0.6) 365 (0.4) 142 (1.8)

A AYre o7 U] 4 0.4118
1 21,646 (23.7) 19,769 (23.6) 1,877 (24.3)
2 29,101 (31.8) 26,696 (31.9) 2,405 (31.1)
3 21,342 (23.3) 19,520 (23.3) 1,822 (23.5)
>4 19,368 (21.2) 17,735 (21.2) 1,633 (21.1)

T ol& 57| <0.0001
ol 66,036 (72.2) 60,681 (72.5) 5,355 (69.2)
el 4,405 (4.8) 4,080 (4.9) 325 (4.2)
F Rl 21,016 (23.0) 18,959 (22.6) 2,057 (26.6)
OH o W o

ol oK <0.0001
H] 7ol 1 81,786 (89.4) 75,102 (89.7) 6,684 (86.4)
el 9,671 (10.6) 8,618 (10.3) 1,053 (13.6)

S = (3 g 7]$) <0.0001
SF oF 3} 47,099 (51.5) 42,955 (51.3) 4,144 (53.6)
<43) 14,237 (15.6) 13,292 (15.9) 945 (12.2)
4~<123] 18,463 (20.2) 16,941 (20.2) 1,522 (19.7)
>123] 11,564 (12.6) 10,443 (12.5) 1,121 (14.5)

ESpAREY 0.0028
Fdgk 4 gle 58,524 (64.0) 53,636 (64.1) 4,888 (63.2)
IA Fd 24,707 (27.0) 22,502 (26.9) 2,205 (28.5)
dA 54 8,159 (8.9) 7,519 (9.0) 640 (8.3)

5 NE (dFd 79 <0.0001
&% o 3 42,174 (46.1) 38,345 (45.8) 3,829 (49.5)
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<4 A ZE 18,171 (19.9) 16,729 (20.0) 1,442 (18.6)
4~<10A] 71 17,220 (18.8) 15,790 (18.9) 1,430 (18.5)
> 1047+ 13,892 (15.2) 12,856 (15.4) 1,036 (13.4)

A7 A <0.0001
e 90,777 (99.3) 83,131 (99.3) 7,646 (98.8)
A 680 (0.7) 589 (0.7) 91 (1.2)

JA S <0.0001
e 79,980 (87.5) 74,002 (88.4) 5,978 (77.3)
A 11,477 (12.5) 9,718 (11.6) 1,759 (22.7)

4z 59 23 <0.0001
1= 71,790 (78.5) 66,663 (79.6) 5,127 (66.3)
A 19,667 (21.5) 17,057 (20.4) 2,610 (33.7)

A <0.0001
7= 85,009 (92.9) 78,694 (94.0) 6,315 (81.6)
A 6,448 (7.1) 5,026 (6.0) 1,422 (18.4)

&S <0.0001
e 86,035 (94.1) 78,906 (94.2) 7,129 (92.1)
A 5,422 (5.9) 4,814 (5.8) 608 (7.9)

IR <0.0001
e 57,955 (63.4) 53,874 (64.4) 4,081 (52.7)
A 33,502 (36.6) 29,846 (35.6) 3,656 (47.3)

oA HAEF <0.0001
= 29,199 (31.9) 27,163 (32.4) 2,036 (26.3)
A 62,258 (68.1) 56,557 (67.6) 5,701 (73.7)

A2 3 <0.0001
= 65,118 (71.2) 59,969 (71.6) 5,149 (66.6)
A 26,339 (28.8) 23,751 (28.4) 2,583 (33.4)

71 0.7575
e 90,751 (99.2) 83,076 (99.2) 7,675 (99.2)
A 706 (0.8) 644 (0.8) 62 (0.8)

S < (mmHg)
=Z7] gt 130.7+14.6 129.8+14.3 140.4+14.6  <0.0001
o|gk7] "t 78.449.7 78.04£9.5 82.4+10.2  <0.0001
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% 44, AmARAH I #dApe] Hekes ke mE 7E54
Bofpon o 217 Hokgeon ko b
T (n=6,911) (n=826) Povalue
4 0.0015
A 3,774 (54.6) 499 (60.4)
94 3,137 (45.4) 327 (39.6)
A= <0.0001
19~39 Al 86 (1.2) 24 (2.9)
40~59 Al 1,782 (25.8) 351 (42.5)
60~74 Al 3,422 (49.5) 310 (37.5)
>75 Al 1,621 (23.5) 141 (17.1)
AZFA G 0.1345
A& 1,074 (15.5) 131 (15.9)
B 9 A% 3,110 (45.0) 398 (48.2)
19 2,727 (39.5) 297 (36.0)
HEg 29 0.001
a5 107 (1.5) 23 (2.8)
g5 F 82 (1.2) 17 (2.1)
1-4%-9] 1,966 (28.4) 258 (31.2)
5-84 9 2,642 (38.2) 314 (38.0)
9-10%-9 2,114 (30.6) 214 (25.9)
312 Hit Besl= dugchae £ <0.0001
1~<2 282 (4.1) 79 (9.6)
2~<3 2,020 (29.2) 303 (36.7)
3~<4 3,543 (51.3) 350 (42.4)
>4 1,066 (15.4) 94 (11.4)
FadgA L] Hat AW 73 <0.0001
<304 1,190 (17.2) 183 (22.2)
30~<60% 3,651 (52.8) 463 (56.1)
60~<90Y 1,349 (19.5) 145 (17.6)
>90d 721 (10.4) 35 (4.2)
AL 71z 0.0147
AdLs+d gl 6,012 (87.0) 711 (86.1)
<159 678 (9.8) 74 (9.0)
15~<30Y 125 (1.8) 18 (2.2)
>30d 96 (1.4) 23 (2.8)
o] = A <0.0001
90 HIwF EH& 799 (11.6) 156 (18.9)
90 o)A Hg 6,112 (88.4) 670 (81.1)
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ACEi 0.2961
90¢ wRk H& 6,717 (97.2) 808 (97.8)
90 o] H8& 194 (2.8) 18 (2.2)

ARB <0.0001
90 W Rk H-& 425 (6.1) 82 (9.9)
90Y ol & 6,486 (93.9) 744 (90.1)

BB <0.0001
90 W Rk H-& 3,718 (53.8) 520 (63.0)
90Y ol & 3,193 (46.2) 306 (37.0)

CCB 0.0356
90¢ wRk H& 798 (11.5) 116 (14.0)
920Y ol & 6,113 (88.5) 710 (86.0)

71E} &aE kA 0.6138
90¢ wRk H& 6,786 (98.2) 809 (97.9)
920Y ol H& 125 (1.8) 17 (2.1)

A AYe o7y e] 4 0.0251
1 1,644 (23.8) 233 (28.2)
2 2,154 (31.2) 251 (30.4)
3 1,651 (23.9) 171 (20.7)
>4 1,462 (21.2) 171 (20.7)

T o] & oguv|H 0.0013
SIS 4,750 (68.7) 605 (73.2)
W 282 (4.1) 43 (5.2)
cued/ 1,879 (27.2) 178 (21.5)
FasaEd ’ : :

ol o K- 0.6353
H| el <1 5,966 (86.3) 718 (86.9)
el 945 (13.7) 108 (13.1)

ST HE (3 & 7)) <0.0001
S ¢k g 3,761 (54.4) 383 (46.4)
<43] 847 (12.3) 98 (11.9)
4~<123] 1,348 (19.5) 174 (21.1)
>123] 953 (13.8) 168 (20.3)

& A <0.0001
Fdg 4 gl 4,424 (64.0) 464 (56.2)
I} 59 1,961 (28.4) 244 (29.5)
A4 FA 524 (7.6) 116 (14.0)

+5 HE (5 715) 0.1751
%5 o g 3,390 (49.1) 439 (53.1)
<4A| 7t 1,299 (18.8) 143 (17.3)
4~<10A) 7+ 1,288 (18.6) 142 (17.2)
>10A]7F 934 (13.5) 102 (12.3)
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A7 A 0.6608
= 6,831 (98.8) 815 (98.7)
A 80 (1.2) 11 (1.3)
A5 0.1181
e 5,322 (77.0) 656 (79.4)
A 1,589 (23.0) 170 (20.6)
Tz 59 23 0.0009
e 4,537 (65.6) 590 (71.4)
A 2,374 (34.4) 236 (28.6)
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ABSTRACT

Assessing medication adherence among patietns with apparent
treatment resistant hypertension in Korea: a nationwide

retrospective cohort study

Among hypertensive patients in Korea, the proportion of patients with
apparent treatment resistant hypertension (aTRH) is around 10%, and the
risk of cardiovascular disease in aTRH patients is high. Therefore, in
order to lower the risk of cardiovascular disease in aTRH patients, it
1s important to know the medication adherence of aTRH patients and the
factors influencing it. This study used the National Health Insurance
Service cohort data to determine the prevalence of aTRH in Korea and to
investigate the medication adherence of aTRH patients and the factors
influencing it. The medication possession rate(MPR) was used to measure
medication adherence and those with MPR=80% were defined as high
medication adherence. 0Odds ratios and 95% confidence intervals were
calculated by performing multiple logistic regression analysis with
high medication adherence as the dependent variable and factors
influencing medication adherence as independent variables.

A total of 93,510 adult hypertensive patients who had been on
medication for more than one year in 2017 were included in the study.
Of these, 7,877 (8.42%) were patients with aTRH. Among general

hypertension patients and aTRH patients, those with high medication
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adherence were 84.9% and 89.3%, respectively. As a result of multiple
regression analysis, the elderly aged 60 years or older, those who took
two or more antihypertensive drugs per day, those who were prescribed
ant ihypertensive drugs for more than 30 days at a time, patients with
peripheral arterial disease, patients with diabetes, and patients with
dyslipidemia showed high medication adherence, and alcohol abusers and

smokers showed lower medication adherence.

keywords: apparent treatment resistant hypertension, medication adherence,

medication possesstion ratio
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