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Analysis of second- and third-line antihypertensive
treatments after initial therapy with an angiotensin ||
receptor blocker using real-world Japanese data

Shinzo Hiroi?, Yukio Shimasaki!, Takashi Kikuchi!, Yujiro Otsuka’, Kosuke Iwasaki® and Mitsuru Ohishi*

Combination therapy using two or three classes of drugs is often required to treat hypertension to prevent cardiovascular disease.
In this study, we examined combination therapies administered following initial therapy with an angiotensin Il receptor blocker
(ARB) in hypertensive Japanese patients. To determine which classes of antihypertensives are being prescribed as second- o
third-line treatments for patients who were initially treated with a single ARB, we analyzed prescription claims data from two
Japanese health-care databases for 2008 to 2015. Among the 26 998 patients who were initially treated with a single ARB
(from one database), calcium channel blockers (CCBs) were the most frequently prescribed second-line antihypertensive, as
these medicines were added for 20% of patients within 1 year of ARB prescription initiation. The addition rates of CCBs as a
second-line therapy differed depending on the initial ARB type. In contrast, <10% of patients received a diuretic as a second-
line antihypertensive. Among the 48 813 patients who were prescribed an ARB in combination with a CCB (as shown in the
other database), diuretics were prescribed as third-line antihypertensives more frequently than increased doses of CCBs or ARBs.
Diuretics were added for 8% of patients within 2 years of CCB addition, and the addition rates differed based on the CCB dose
used for combination therapy. We also found that the addition rates of diuretics differed depending on patient clinical histories
among ARB and CCB recipients.

Hypertension Research advance online publication, 28 July 2016; doi:10.1038/hr.2016.96

Keywords: angiotensin |l receptor blocker (ARB); antihypertensive therapy; calcium channel blocker (CCB); diuretic

INTRODUCTION pressure control (that is, a blood pressure level <140/90 mm Hg);



EDRBT—4R—X

lﬁﬁ]ﬂﬂﬁl‘l‘ RERM : WWEMIODE ~  WYYSEMITODE K=oz .
SEWELL__ WHMGLL SR () 1w
& i BAEEAITHY 2H18Y
L7 MR 1921 IRFIENSE 13, SN o) 5,261 @ 5,286 @
EEK 2,190 @ RERRAREWM 2 1,039 [ Lo A
K512 AER 2,502 & REAMREH o[l ¢
BER 1L8T9 A S 0A oA
am 108 A A 2, 65 ;) LOWA L0 A
HALAEH 10, 561, 615 A
R 28 Mt R 3]
(1858 RH) 2490 1,095, 140 K, a2 [RXiSH) 0 0
[ H) 0 0
Wi LUST LLTSZI30 90,104 [CE] 13 1, 300
b 328 0 0 0,00 At 147 28, 450
B 0 0 0,00 M $10 80, 900
—fie 60 84, 530 1.27% | N 3 780
58| (Ie@ESE] 1. 938, 610 L—
~J




Jncanss MDHET cor . [:22:1 HELE HOB BT IrmMet Aol | IS MPA date ‘F.—'ﬁ'; “_..'“ nADER MW
daden -'I'mm'. - . iyl Foth |
w3 i W | i Regoann | EOnaR i | THRARARS| AT “ﬂlllf—ﬂ "D:EE"'"“ R 3Tk | aARad | PAPEERE | Cpnn LSy | [(TUOREERBRE B v
i bk IR | AT Dl —a g a T M, e A e ¥ ==L P
- G
BEE P HA RiTlnEn Fldgo A il St maE, B
[ T —— 1_fun e |Sessrci R | AR, 9 L |
Wiz BWTbEN b B BEIMORARN Al B AEE t:ﬁu.iﬂ; NET, ST o i | e e Ry AR HET— BT — DTG (Davcog | | il f & A8 Bl g
1' se-znm FanEdeds |0 ESRWEDSE | g IEﬂl:t r- AT CERIE T | Lt wp—zb Gl | S SR U sramraiEe | | GEACRILEMDEN (DR ES R
L. ®Fhaasp (R ERTEC) L e naa) SELGEE 4 A LI?I'E FEHRCE T ity e T T | G—AEEET—8| | MR CRERET— | ST bt
BFT, L 7O ﬂ“ﬁ,._?“‘ e L - ) S P, g, | | FAEIERE A g | MRS L ) B | | s mATEr—aa-a | A, e ot
5 Tl =R (s L R TR e 1A e~k Lin, il B
DOt LR ai LA T LTE =S B A .1 5
S - 4 sinme |
CET Tt ink ;g‘_tﬁ‘*
;Eiffxf BLFHF—4, g+t e LT
e &!I?!.lt [ AT VL BET—8 | | e | SR R (0 o R -.rmtu-.:tllh
P B, MITH R "d;." "’ _:FEF::‘ g:'_‘,!;:’?’i oA, e | | oS ak- ':?:E:Mll:%c“: 35‘"_5{?:!}' RS ML | A VA L | O e £ T L mﬂ‘m“ £ S R T R ﬂ"":"'n;"':"'
. il e | LTTR Ll w W A Wk || S a | AR OES - e T =T arEmemsmny |0 I-owlin
A oran | BEF—PIAS [naawseom  meeue 200 TURRC -y FIRUMET 0P, A umE d. ix P 7
iy St : Ll
] b F—p. i S
Hiewry
T—ARRRNS PR T
_'{:ﬁ,’_ﬁﬂ_,';r" s A “E'g“":"' f:;.'!’;_ti’: 1oenit yza i1 A ki refs Al | MoshaRes maaTLR P70 L] | e an | poste Bad | 2300 aE ki ““I;ﬁnm'tt m:.'ﬁ_;l
= i T] L
]
' T |
i T o = :;l'gﬁil;_ l&ﬂlmﬂmiﬁ o I W M =
BEREE AT BN | E0EL HEOLA A FaER A DEEL TR A, b A L = GBI B A AT R
B [ B P T R i many
EREEmE| S
THTEY N ELL e L
P85 1 msET A e e, |mroamaama|  amres T b woarh || conwoam | SERSER | ems | zeaniaen WA N
FlL W
I G
. L i ; e e
ezl b N K HEdNEEES i~ WA % | AR
A=l -u::r:t-ll:.r.r:iue MNE "*::Tuﬂ"t s hnmas | ERL 2Rk IMEEMEER | e [ R D :::;::um A LA LA
. E | 7 ]
R RNERE asnmA §
& T LA
AR ERIRE FAE A
£ [FoakFdE ] 7 \
- 'S TR
> EIEICY.0E61
HHMET *ll H
WD, M, BT
THEESEESR
L RN Ab 9 HELF
CEL T R I — T TG,
e mn'nﬁ:ﬁ-‘u 7| Hb& FWRE TG TR
e K3 TR W R,
/\_ z Sk 1G5,
i 1 &
L lﬂﬂ;‘:iﬂ-ﬂ
. «_ FHE A
. . LN EITL ap-:
A SR T TR
- ; [EOEST ] TEAL Do, Lzt
R R KO0 1T e o LT
TH O RER TS
MGl el i 141 @51 izl vdHT -
1 #oME =0 Hin bornd Fk | Riam | 1= [omisaie A i
HE) e
1 PO R A | 20 N G
L R
{1 4 il Pl LT it 1 i Fitm [ ok id T ﬂd\.::::—n_ 1, B 11 S
Lk
\ . . 55, m;i'r i £ S8
el =, 2 1% nre AT far s T et = 8% A% I-HE R o,
[TE L 7%
i
T N M EEEL o, ey 1% #e =T ﬂ,_:';rﬂ_; B, 3%, A ﬁ::ﬁﬁun 4%,
b

e I R e T T i e T

-

P —

[ —

B —




ZFTNDBD ¥4

7~

ErEAHER
Ao A b2 —TCDOT 2R

[

ERR27F4AA LI, LETMEBEERYRSI-OHDOEF 1T BREOEBIEHME THO/NREGHRBAASE
ICATROBRBFICEVLWTLREFRADOBRENEREINDSII S A 2—EMRTHIEELT=.

REOB=HRBt

AEFITHL, T8 5-DR
BT -SEHMEL, WHKIZ

WETH,

= = 4
SMFENIMUE. BEHME Lig L .

IS 5.

PRS- SREENGE
FaUTHEESATNS.

FrREEREFS5L0O0. MEHKFICET
AERBOHAOFHFREELTEE » N _ =

TANIZEM,

FrERRBMETOLOOMBEIZEY . =

FIUFSBRNBIESHBE L.J
P F—AWE OB, WL E
ROLBETE.

— s s —

EE%Mﬁ
ﬁm% Tg
5%

m%a& s

Fr9M4Mhr9—THOHA

;Ei

— S 25 B —

PF—BRR—DARRYINE A
VA S —-EFRLTRB L
FRLI-MITRINEENFENE
MESRICEATD,

) *i*—ﬂ—ﬁlﬂ ("

’i £|

R AR EF T - ItABEAE,
ROSNITFT—BIZ7 VALK ETI.

FrREESBARESFEABEYToSERE
BRL. EBEMICRIFEMBETEANKICE
FALELDE WEOSAFARICRT .

FRBRFIZDOVNT . ANTTRVIZEYEEA
HEGR—FTH.

FRIRMMGEIC, + IR T EREL

7= ﬁﬁeucgﬂ'ré

FEEE.EEY
BXEMISOHE

HEEICHAE

o 2% #8 RS

AHAERAREEGTL. HEZBEAKETAIE. AR MBS Y
A BT E T -SORMHETS.
FRRRBMICERT S TR ET—SERY.




FIONDBA—TT—4,
108 I1ZH RN

ol Lt7

£)9AH30

NMEERFEDIRMEICEIT 2B/ HE EE
(&K =1UR[E—
/H—IHE

-ERER AT LR

od‘/aﬂ‘)bT—’Sl’\—Z(ND B) M {ERLT-

SERLT=C

02014%

V EE

ERAEEFTREGDT—T T —EMNHHT

EEHE

FEZEIOVERZESRMARIE
*:

1’/}1‘4ﬁv7?<§u} 2A—& 13FEEEH

TODRTERZ

ﬁ%ﬁ%

=EHfER . 10RI1ZH T —3LEE



V)T —ADFTER

'J7)l/'7—)l/|~7'—’5‘75\ FoaFILT ’5‘“-?( ‘u 15
O EEM- Eﬁ*&ﬁ%wﬁ J'LT jT%@u_t'fT’E H"CF%E[’L,‘
%%%’CL\é . £

"ﬂ* 2 0-..

H A T/EWJAZEI:T—GV\—Z( «if@&%
ijg;cw-.%ﬁaﬁxlj,ﬁ IDREEEIEEL. -




zozsfﬁf\@ﬁ#/w‘v/

~ Hh ik = i 18 - ih
AR IE 1 &
=R {Ett
AS5¥| 270H. 2800

L i asEr 7 |
BRBMUE, 20255~ 2025515“\0)

(T’CO)%%’E ITE I~I:u’77\etc 77'7/]‘57‘7/

201559 A FF |7 ke

e REIEM,
2025 EFTHEIOIF
-f-'—a& 7\"‘{/ /‘f"t
2018 SMES
TIEMTHD )

T meEIRe.
WERBY 7P

eumemy. |



—" sE
— /B

,l,\&S L)h\t')

SLVELE

EEEEEUKRFED) =y http://www.iuhw.ac.jp/clinic/
THA RN EKELTHEYET , EESAZTITHBALESND

&
ECERIE A EER
CEMBELADE

DFEBEEMITIHBEEBDVIT YA
SRBFLTHEYET , CELI=ZSbY,

& vy

FLUTDA—I)L7RL AT

gt2m-mtu@asahi-net.or.jp



mailto:gt2m-mtu@asahi-net.or.jp
http://www.iuhw.ac.jp/clinic/

