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1EMRAEMIMEE(COD)ZIT L BEDI=HDHA K74 V58 6 kR 2022 ICH W TFERAMTERE L TBRE SN
7=h BTRRICU ITSGETEEN B I . AATD [IHIZ L7ZIETIBHIN S Z EMRE L 7zs AF 5| E%5]
FALESBHIE CRBEE, AAT BREEOFMANZHINDEI FETH S,

3-2. LY AN OEBE LS
a-7rF YT URZERE (AATD) LY X M UICBL T, LAM E@EERIC, FOMERBESRE A A
LBEL -, Web BERABEZ. BB EY. S5 FRAE. EFEFRILHBITH S,

3-3. AAT HFe £

S 34 7 I AATD £ (2% L T Alpha;-Proteinase Inhibitor, Modified Process (Alpha-1 MP) (2 & %
BRBEENRBINE S 172,

(4) FEiREMELEE (PAH)
4-1. A7 — kA +:ESC/ERS IC & % PH ERAE & IEHH PAH, CTEPH, PVOD/PCH R2EEZAE O et
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IZ2WT(ERD)
2022 %, ESC/ERS (C& » THimmMAELE (PH) omfTEfEEE (hemodynamic definitions) HZEE & 7z
M. ZOEBHARMTEHREICEDC PHOTERSE, DHAEOETEEHRFE TH S [FEIRKIEFSMEE (PAH) |
NMemeEe s mEiE (CTEPH) | [FE#REAZEIE (PVOD) /fiEMIMEREE (PCH)| OMmiTEIRER
EEEICIIRBENTFET 5, AR E BAMEIE - BRRFESA/HER T, XT— M XY b Z2RFEL TS
RNEICKILBNRT )y 7 ALV M E2EELEBEEZIT>TW5, @XITHAMBME - fERFS HP LT
RENTHl, FLRFRETHRERAIETH S,
http://www.jpcphs.org/pdf/index/deviation_20231106.pdf

4-2. AMED #F3% & & L 7- R BURHT 3R
WEFD Sk L T D AMED W% &8 LIS %= £, ERA RS L7,
O@=EHEEL VXY Japan PH Registry @7 — & % F;E5A L B ARIER S MEAEICXF 3 5 Precision
Medicine 2T 276Dt 7 FREMET HFRAERE - BAFNE—)
AAfSME - iERFS O Japan PH Registry 7 — 2 #F5EA L. MEARMEM S IMEEICHT 2
Precision Medicine 23 570t 7 MEEMR, UHRIIONIBHEEH S,
@E# L U X Y Japan PH Registry Z & L 7-MBIREMSMEED T > X v b AT 4 AL =Z—X(IXF T
TET v REIHEAER (FRAREKE - HNE—)
AXMSIME - BRSSO Japan PH Registry O F — & 2FEH L. WERMEBSMEE NS 57 >~ X
Y M ATAHNZ—RERRT DR, BHARIODIEBHREEL S,
@EEL X kY Japan PH Registry ZFJEA L 7= ENARIER & M (ICXT T 25T IL-6 SSARETUARBEICHE R
DI-HOEMESRER (ARAEKE @ BANHE—)
BAMSME - fHfERF SO Japan PH Registry O 7 — &2 &2 5REt e L CHERT 2 EENEEAREE, FL1L-6
RARPTAEOBEREICEY 51850, AARMOSBHAREL S,
@SR ERE % 1 5 M MTEfE D% ERERIZ 8RR (FFFRAERE | THEZED)
BAMSME - ffERFS D Japan PH Registry (2, NEASHRANDBITHERD RIEX - T/NEiS
MEFEL YR MY —=Ah Y, SHERIEO/NEMESIEEZEICER L TLE2IEMRELSI,
O@ffi= MEE ICfE ) BEGOLDARICHT 2 —BILER (T4
/7 8—°) Rk5EEICET 2 EFFRMARE - AR

Adult-onset idiopathic peripheral pulmonary artery stenosis B
4-3. fBA - RREICEAT 2 EELKER
4-3-1. B AFERFEEREEMEIREAE PPS O BARICEH
S
1@ mie =R S MAERE. MBIARER S MEE & OfEhIA
DELHRMERESE [ BARIERR MR BN AR 22 iE
PPS] ODAFBICEHEITHERERZRE L7z, Tk, FROBESH
WELTORFEELERL TV,
KA MERENARERAEAE PPS (£, FhENARER H o RAEFHENAR £ T/
HEF CHENERINDIBRETH 5, FER~/NE PPS |37
MINTBETH DD, BRAFKIEDOFFEME PPS O BRRAIEHK
RSN TVWRL, BRESE (PAG) ZHE{TE N,
CTEPH B L UBRBRAN RN S N-BEZHAZEN OE
L. 20 HERR D A4 SEBIDBRITII R & 70 o 7=, F¥I SR 39
B (29~57 %) . ZMHEIE 66%. XIS 93%(C, RAY
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http://www.jpcphs.org/pdf/index/deviation_20231106.pdf

FBIARERZE Y 82%ICFRD b N7z, 80%DIERI T PAH BFEEAMER INTE Y 50% TEMDBFEENER S
NTuWhi,
(Tamura Y, et al. Eur Respir J. 2023 Dec 7:2300763.)

4-3-2. FhEDARMERT = MMERELE (CH 1 2 FZENAREICET 2185
EBMAGEIL QOL ICEET2BELERTH S5, EV)EKE
[CIATBIREAER L L7c PAH BEICEWT, EFeH BT

Journal of the American Heart Association

WERICHESTERTFERR L. 6 HEHTERE. IHEDHE R | -
e en . B P Exercise Capacity and Ventilatory Efficiency
ARBROESRFICEEY 21522 R L7z, 6 2HEHITHERIX in Patients With Pulmonary Arterial

Hype

BEREBFKIESHMBREE ICKE (EE I N, Peak
VO, IFMiTHFERIEF & RMEEFICBEE L. VE/VCO,slope &
MATENREERF (CEEE L T o, MITEIREN IERBIL L7EY X7
D PAH B2E Tld, PIERTF & REERF OEA HEB)A T
MICBEE L TLW AN TRR S M7z,

(Tobita K, et al. J Am Hear Assoc: Cardiovasc Cerebrovasc
Dis. 2023;12(11):026890.)

(5) EMmeEeMMm=mELE (CTEPH)
5-1.CTEPH A4 K5 A »e&sT

CTEPH ICBIL T, BAMSME - ERFEOHHDOE,
Me micZER M mELE (CTEPH) Z2EHA K74 ]
ZET L. 2022 5 Minds REEA A TH 5, ERZUMEENEE S NBMELEDORBENE L7275, PAH,
PVOD/PCH & EBRICAMZTRIIE BAMSME - FERFENER T, AT7— M XY b2RELT, (B 1)

5-2. AMED #t3¢ & 3&8¥ L 7- # R BURIT R

LUF D AMED #% &8 L THT» TOWERERIC DO W T, REREA 1T 7,

Q@S mie T M SIMEREICH T 2 FEIR/ NIV — VFEERMTOEROETHAR N7 1 — KNy 7 R F L%
BRYT DHREEMRET WFRAREKE  NIALK)

et mieERMMSMEEICH T 2B NNIL— 2V ERITOBREEHERT 27200, A EFHEEE
L TW5, YRIofsmEEDZEICEFL TWLWA DB E (KBRNAESBE LTEML TW5,
QIS MEEREMSMEREICRET 2 ZMixtRIL P X MR FFFRARE © FIES5LAKER)

BRL TLWBRIEMRENSIL TW 25,

O XM AEAL-IEHNRERUMSMEREICHT 2T FFH Y OBEGIEAD =60 E I BELME
BRER (FARMAEE @ BERaAKER)

FRIC, BEmeERMRfENEEICHT 2aEERET MY v o#EIcIhK%BiEL T, CTEPHAC LY
Z M) ETER L EAEERREY ERERNANHI N (5-3-1 T HBSR),
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LEDOSMMER & BREF K

T

i 38

9?9 oo
EXET ﬁ 99

HEEY YUY B ETOBROMRE SRV ET,

9

ann | 23 e | 091 '
-‘pp

1tsza4mE

ﬁasi!mz

CTEPH AC Registry 7k — L~ —

5-3. B 1 £TCHE - RIS N/-BEE

5-3-1.CTEPH KABUKI B (R OIMEREZEZ F¥ YN\ DT L7 7

JURER AL CTEPH ICB W THRBEAMND DEZELAETH
27, BEFIRCHEOLRNEZHNELTETILT 7Y DH
W2ENA R 74 v THEINTEY, TL77 U DT X
Uy bERRLZEEROTSRESE (Direct Oral
Anticoagulants, DOAC) OZ&ZaM&BMEICRET T ET >
RNIFEILINTWED > AR TIE, HRTUH T

CTEPH 2% @ fiirs ML EE D ERIF 1SXT 9 2 BEEROPLEE
EIT FF YN OEMEERE2MEEE I BEMEEARERIC K
> TrL7,
KABUKI HERIZEMEIE, 2R EER7 X L5 318
AERTHY . 11 RN S, WHO-FC1~3, 7177V >
%%ﬁﬁﬁc:%&_& 345 BldfkE LT L\f:fIE'_WJZ‘)‘\%H?%)\ﬂ Y ()

o FERELT, TRFYNVDOTLT 7 IS Y 535
’I‘SE#‘EEE)% SN,
(Hosokawa K, et al. Circulation. 2024;149:406-409.)
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v &) (URL: cteph-registry.jp)

U I B IED R

M) Check for updates

Circulation

RESEARCH LETTER ®

A Multicenter, Single-Blind, Randomized,
Warfarin-Controlled Trial of Edoxaban in Patients
With Chronic Thromboembolic Pulmonary
Hypertension: KABUKI Trial

Kazuya Hosokawa, MD; Hiroko Watanabe®, MSc; Yo Taniguchi®, MD; Nobutaka Ikeda®, MD; Takumi Inarmi, MD;
Satoshi Yasuida®, MD; Toyoaki Murohara®, MD; Masaru Hatano®, MD; Yuichi Tamura, MD; Jun Yamashita®, MD;
Koichiro Tatsumi®, MD; Ichizo Tsujino@, MD; Yuko Kobayakawa®, MD; Shiro Adachi®, MD; Nobuhiro Yaoita®, MD;
‘Shun Minatsuki®, MD; Koji Todaka, MD; Keiichi Fukuda®®, MD; Hiroyuki Tsutsui, MD'; Kohtaro Abe, MD'; on behf of
KABUKI Investigators

n patients with chronic thromboembolic pulmonary  ratio for warfarin dose adjustment adopted in this trial
Ihypeﬂens\or\ (CTEPH), lfelong anticoagulation with ~ was 1.5 to 25, considering Japanese guidelines.” The

vitamin K antagonists is recommended by experts to  daily dose of edoxaban (60 mg for body weight 260
prevent recurrent pulmonary embolism and worsening of
CTEPH." Data from randomized controlled trials on direct
oral anticoagulants for CTEPH are lacking

The KABUKI trial (Clinical Trial to Investigate Safety
and Efficacy of Edoxaban in Patients With CTEPH) was
a phase 3, investigator-initiated, multicenter, single-
blind, randomized, warfarin-controlled, noninferiority
trial to evaluate the efficacy and safety of edoxaban,
a Factor Xa inhibitor, in subjects with CTEPH. The
study design and protocol have been reported? Eleven
Japanese institutions participated in this study. Eligible
patients had CTEPH with World Health Organization
functional class | to lll and had been on warfarin for
atleast 3 months before enrollment. Patients who had
undergone reperfusion therapy (including pulmonary
endarterectomy and balloon pulmonary angioplasty)
and were being treated with pulmonary vasodilators
were also eligible. The target international normalized

kg, 30 mg for body weight <60 kg) was the same as
that used for preventing venous thromboembolism.
The study was approved by the institutional review
board and subjects provided informed consent. The
primary outcome was the ratio of pulmonary vascular
resistance (PVR, Wood Units) at week 48 to PVR at
baseline. Secondary outcomes were clinical worsen-
ing of CTEPH (death CVEPH related hospitalization,
rescue reperfusion treatment, i
tion of pulmonary vasodilator,
6-minute walk distance with worsening World Health
Organization functional class), World Health Organi-
zation functional class, 6-minute walk distance, and
N-terminal pro-B-type natriuretic peptide level. Inci-
dence of symptomatic venous thromboembolism and
o-dimer level were prespecified exploratory outcomes.
Safety outcome was clinically relevant bleeding, includ-
ing major bleeding* Clinical worsening of CTEPH

jon or dose escala-
215% reduction in

Key Words: anticoaguiants # factor Xa Inhibitors  hypertension, plmonary ® randomized contrlld tial @ $rombosmbolism # warfarin

406 January 30,2024

Cicuation 2024;149:406-409, DO: 10.1161/CIRCULATIONAHA. 123067528



5-3-2. CTEPHAC LY X MU W3

CTEPHAC LY X b U BHEBEZNRE Lo, BROVUREZE ®
DOACS t '7 % 7 7 U > U) iéz_\"é\ ﬁﬁﬁ'[‘i%*ﬁgq [/ fCo ztgﬁﬁg% Ia‘:dngﬁe‘m 'balloo:f, I . ; . iopl; ,e;::a('hmnic

thromboembolic pulmonary hypertension
f\ Li 20 }ﬁui 0) CTE P H & Eé//\ %ﬁ é *L\ ;’é% % % Lj- T k/ A 7;: L A N Masayuki Nishiyama'- - Yosuke Inoue' - Hiroaki Sasaki' - Yoshimasa Seike' - Tatsuo Aoki’ - Jin Ueda® - Akihiro Tsuji’ -

Takeshi Ogo” - Hitoshi Matsuda' © - Taichi Sakaguchi’

BOWLIFBEFROEEZNRE LTz, 2T ZDEENY 70—
F &M, DOACs Ix5IERIN 2% Th -7, 1 FE, 2FE, 3F
DITCE, EESREERICIIBEEEIROoNG N 57, 1
F.2F, 3EOHMA R M DOACs HEEDH N DI
272, Cox "Y' — FEFILTH DOACs DA D EGRATICE S H
mHmMIE S Eh 57,

(Hosokawa K, et al. ) Thromb Haemost 2023
Aug;21(8):2151-2162.)

(6) FhgxAREAZEAE (PVOD) /AiEMMEEE (PCH)

3-1. PVOD/PCH &4 K Z A > 2022

2017 &, 2022 F AR & BA®IE - MERFERDH
$1 LT [hh#AREAZEAE PVOD /M B EAAEE PCH 2B A4 F 74 » ] Z/ER. BETL T—RAaFFA
T 2022 FEFIC Minds SBEEAATH %, LA LERDEEENZTE S NZIEEDOREENE L/, K
MRt BAMSME - MERFRNERT, A7 - b AV FERFE L, (EX])

(7) #ZX7—%& (HHT)

7-1. B FEMoE4E(L

FRT7—fEIE, MEFFICL Y EFEROZER ICHIMERP RN BEEEOERETH S, ZOERBILELENR
BHETT 22PN TWD, BHMORRELTF TH D ENG, ACVRL-1, ALK-1, SMAD4 & |28z
Wre LT BMPRZD R /X BI—REEHIT VY v EZDMBDRT T A REIfEEE, KR —7 T
— TR L, TICREENEZTLIVEE 0SB UTORERNY T MIOWTHRET 52 EARBEICA - T2,
o, FRTFOBEGTFREN, 2020 F 4 AHr oREBINE SN (5,000 K). 5T S DNA HFFEATIC THER
D oORBEKELZZ T 24 E, 2ERETCORREH OBENEA TV,

D. %

REBBEITHLRET L LT, BRA2BFICBIZEE7T 7TORERAEL L THFRT2ICEYT 227 7AE
DHAENTT L. PHEREZEEFR(BATREFR. BARTRT T - UnE ) 7—32 3 YER)DFEE
RNCTHK LT, MBEICBEL T PAH ICOWTRIMBEELEEELEDOREDRY HAza L. £4R
HZ 7 2 B tE R R DARERESE QoL D& L £ TFRADEEICOVWTHLAIC SN, BIEFEF DN
A WRICOWTHREDLNH D Z EWRENT,

BLRMN)RTLDIBELER

(1) Vv RIRESHERE (LAM) La,-TYF U7z (AATD)
HET Sy PR—LDLY R MY =S RTFLIZES LAM B LU AATD OZFHIEA#MEERL TW 5,
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(2) fh=IMmEaiERSE 3 %% (PAH, CTEPH, PVOD/PCH)

PR 2B B IS s mELE(R-PH) B ICBT 2IM EEE L P X b UM ; Japan Respiratory PH study
(URPHS)., HAMEME - fERFSOXIEZZIT2 [alEEEEL X MY ]| & LT [Japan PH
Registry (JAPHR)] (http://www.japanph.com/japhr/). CTEPH L. X kU & LT CTEPH AC Resistory
MEAIN TS, CTEPH @R E L TBPAICEEd ALY X U J-BPA, RN OERZ D e MERE
(CHD-PH) oL X b & LTIACPHR AR S ER SN T W5, JAPHR IZIRFEESFAERSIZR 1325 A
(HF5F 12 RS, NBEEREOERZ A mmELE (CHD-PH) oL Y X bY & L TAMED #5E
DYFEA S NE SRR 2L 48, FEFIE 309 A &> 7z,

(3) ZDfbDEE

FREBR SRR (AHS) &4 X5 —9F (HHT) 22U\ Tid, BEATL Y X M UBEICOLWTIHESHR
LNTLAREL, LAL, LYZAMVBERICEELEGZHOSENARERHOEFICOVTIE, RRER
FIZDWT 2020 2 HRBINEL S W7z 2 £ £F S, 7T & DNAFIRAIC CREZENAEE A Y, 2EH
BEOEHIERERIEA TV D,

BEERAERAR
RAREEEAR Z AWRITRE 2 EFEERR. WE L71ch B4 DEBEFICOWTHBTHLIRES 21T /¢
B, MIEAID A5 L TCF—4FBT 2 ABRBEFATH D,

WHA RF47 - GEEHOERE - KET - BR

(1) LAM

2016/2017 FEFEDEXHR ATS/IRS BRIHTA F 74 v HAERL., SHOICEHFOMEZEICLAZTFX
NR—=—bFEZF 2 EDTEBRRIC L [ Y/ IREBEFEZEDFS|E 2022] = HEAFRZEF S HP (ZH W
TN L7z. & 5ICAE Minds 325E% 5 1F. HP ET—BABINEFKEHIRITHONTWLD,

(2) AHS

AHS Z2EHA K74 >V DYERRICDWT, 2025 F5Em% BRZICIREREZFEEZIT-oTW5D, REN AHS ITE
Fh 3 ERMEPREERSAEEESE (Congenital central hypoventilation syndrome:CCHS) DAEICDWLWTT
BT REBHIEATWS, EGCFREERHIIBEINSA, KR L L TREBINEICE > TWRL, BE%T
BABEATHDH LW BRI ORELEB, BoCICZHEEDORB LICERYEATWS,

(3) a-7rF rU T RERE (AATD)

[AATD ZEDF5| & | OWET% 2021 FICRFRITCTERL 2022 FLERTMBEFEATH B, FEFESD

B, —BOAICHBEEAIREL L TERICED Tz, AHEBELRETFT —ZRX—X LY, AATD OBEFEEDEE
IZDWTIRET L 7GRk ), 12U ZE B (COPD) DB & BBED A4 K54 »ETH R E N, &
ETRRICE WTHIL LZREH RS ND T ENREL TV,

(4) PhsMmEERE 3% E (PAH - CTEPH - PVOD/PCH)

FNFNDHARTA UABETE N, FNFN Minds RiF£2Z T T3, REHEDORBEICOVWTRT— b
X b TESC/ERS I & % PH E&RZE & 8T #% PAH, CTEPH, PVOD/PCH RFEEEDFRE#ICDWT] %
NFEL7=,
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E. #&5#

SO FEEFTOIFM. 1) BEEGTFHRE QOL DM LEDER, 2) BEFBEOEERBEKICFERAL D %
MEDIEZ B E LTkt L THEETRY - MEIMTIOAIRZ1T> T& /e, DRI 6 FEIFZN &5 E]RE, —&D
WHRERICEAL T, [2EAA F I 4 v DIER] SWNTHA K Z A BRETICHE < BRI % ik L 7,

ERBERICEAL S 2MEOINE - EA] 28L ¢ RRNLERTH 2 [#aMPRaaREEE QOL M|
tl 2B,

F. 2RERIFR
LT NEFEELGL

G. fiFEEK
[ 5 FEMERMROTATICET 2 —8&] ICHIREL» o DELHIELH L7,

H. ZEBFEEME D R - B8R
1. FFEFEE L

2. EF#EEHR LL

3. T L

17



BE1 RF—F XY :ESC/ERS I2& % PH EEZEE L IEEH%w PAH. CTEPH, PVOD/PCH 2
Feaflc>WT

RT—bFXAV B
ESC/ERSIC & 2PHERZE L I #HPAH, CTEPH, PVOD/PCHREREDREEICOWLT

BAmsILE - ifERYs BER ES #E
AR BBCRMIREE [HAMTRERERE - e EECEY 2REMRI] RF FH 218

REHICBEL T, BEGNT7 Uy oaxXy b eHBEKEEE L, BLWCBERZEEZA T, ARSI
FE - WERZER CEEFHRERMKEEREENRIEE. UTZ2RT X FELET,

(RF—=F 2> }]

20224, ESC/ERSIC & » CHimMmAESRE (PH) omiTEIREEZ (hemodynamic definitions) AZEEBE 1
feo ZOEBRNARMITEIEICESPHOEE L, hHEOETHF TH 2HBIREMSMEE (PAH) |
gt meEe MR IERE (CTEPH) | FMgAREAZEAE (PVOD) /MEMMEREE (PCH) omiTEIERE
HAE(CIL, ®HELIEFET 2.

EEHRORELLETICIIERN (AN RUIPRLETHZH. ALY H, PHEE S AICTAZEA
RIEIENZ ENBEBIETH D, HRAOPHEEZEI AN, ERMNARENRCIRER <, BYhkg1 IV
TEM N, BURAEZZITOND ZENFETHZ, BEIAZYR— I DEICHZ->TWVDS
BRRIEZOERR 2 v 7 EBRKEICS CT-REOAELZRECEIRENIVETH S,

F7z. BARDOPHIEEHRDE D MITBREEL ERNAPHER & RBENGFET 2 £ £ THERLAKET 5
EFNIE BAREBAL OB TZECAERIORILZBE. BARD S OZMBNEOERHKEICHLEEEEL
3%, E5IC, EFHBEPEMERZBRTONMICHEELE LBV, &->T, EEMNPHER:., B
ROEEHRO-HOMITHEREREICE VT, THI’HIEETKETEILIIBIZILHLEELL
THA 5,

E 512, 2022 QEBMHPHEROEE T, REROERNEEINLL T T, BHFREPHOE
EVFLCBME N, —F. DI EOREEFRORE L. REFOMITHRELEBICOZIEIVTHITS
habidcidzd, BREERK (WHO/NYHAKEENHE) SoBEELREHEEBICEENTEY, 2o
BHREBICE OV THRENICRERAISNREIND A, BEFMTEREICOVTOREELEIEENTLE
W ZD78, Stkld, MITBHROBDEEEL L CTEBRNPHERZ RHIFOARAT 200, EBFFHIE
DEHFTHRAT 200, Ffo. NTHEEELUOBREREOEBEZ EO LI BELLT A, (LW
TEERBRFINIDE L D,

G50

fEEHHPAH, CTEPH, PVOD/PCH. /MNEEHRERS [FBikiEi=mEEPAH (S :83) |
FEERIIC, $REEHBPAH, CTEPH, PVOD/PCHORREEA (X, 20145 ICEIAMERBEBERMREE (1R

AT 2 REARY] HPHEMROEZELZR TEEFBEICHB L7, 20U TO/NRIZE L TE,

BANRERSERINVNEBESERS [MBIRIEMSMEEPAH (F5 :83) | OREELEEZRELE

EFEEICHERE L1,
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2

—7. EREICIE. ESC/ERS PHOUT & A A A F 74 20165 0k, B6EFHmMAELET — L K>
FY oL (WSPH)  (Nice 2018) IcCHEMERE (PH) 0BWi&BET v 77— bR N, EEHR

) —X1%20194F ICEuropean Respiratory Journalit E k& /-, WSPH2018D N AICE L T;

Eim

iy onck, sIEOHA FI A HENDSTFEDORE 2#E7-20229 107 (= [ESC/ERS PHEZHT & iRE 7 A
FZA22022] HBEREINT, 53 TESC/ERS PHEUT L8N A K7 422022 HEBHR & & —
Fe#d, 2oL WRNOHR, BRDIBEHFOMITERRBEEENERNAEER L RE D I L ITFIMH

EEICEVWTHRAEE ALY, BARRSCPHERSBICEVLWTHREZH I LA TFRING,

ESC/ERS PHEEW & BEH A F 7420221 B 17 2 MITHEICE I PHOES
E& MTENAE D45
fEmELE (PH) mPAP > 20 mmHg

mPAP > 20 mmHg

PAWP < 15 mmHg

PVR > 2 WU

BIEMME 4EPH
(Pre-capillary PH)

mPAP > 20 mmHg
PAWP > 15 mmHg

HBEMMEHEPH
(IpcPH: isolated post-capillary PH)

PVR <2 WU
EAMEEMMEEPH mPAP > 20 mmHg
(CpcPH: combined post- and pre- PAWP > 15 mmHg
capillary PH) PVR >2 WU
BB RMEPH mPAP/CO slope between rest and exercise > 3
(Exercise-induced PH) mmHg/L/min

CO: /AHE. mPAP: R ERE. PAWP: FEEIREEAE. PVR: fiMmE K. WU: WoodE AL
mPAP > 20 mmHg, PAWP < 15 mmHgT®» % HPVR <2 WUDE# 3 [unclassified PH (938 EE
PH) | &92 (PIRETTEREICH S PAHE, B 0EHBOEATIIZET 22805 2)

IBE#BPAHO MITENEREEEZ ERHBPHOER TH SmPAP > 20 mmHglc@ht 3 Z & 214

WER

(L)

(2)

(3)

ESC/ERS PHEBT L BEA A FZ 4 2B 2mPAP > 20 mmHg~DERZE B ILIPHO BEAZ I %
BiEL7cbDTHZ, hHAEDEEERDL. 212 b IRHDMICL 2BV RKRORENA%Z B
BLEEbDTHD, ETCOEAHLNZET 2DITTIREVA, BED S DBENADARETHNITE
FELHDH P FREEICOAD DIREDERN G FET D EEZ OND, FFIC. SSc-PAHIZFERTRA
7o, BEAD O DEFIHER TOREBITHEALE L L,

PHO—EBOEBITIE, FHEZMIC L 2BBN AL EREIHICE D THNIL, PHEITICHE D BE
REDEMEIMH L. EREOMHICOLAZAEMELNDH B,

AADREREEZMPAP 2 25 mmHgD £ £IC9 2 &, HAICEREET 2HICXEN TS, BE
PEFPHOREREN RS X TIEHEHATOERNTEAL,
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(4) mPAP > 20 mmHg~DERZEICL Y, IRIMEREY X7 OmLVR FFIEPAH/ B MEPAH
DELFHEEZELDNE. EREWEREE L D/NELRY) ORI —Z v 7B L RBERICEH
WT., BRI RIRELE 0%, F7/NRIESMEIIRA & BERSMENER Y developmental lung
disorders (iDEBIENES) 28T 2/NMNEOBEICEWNTH, B2 AIEEL 425, sl
EECBTERICEVTIE, NRIEERERSE [MBREMSMEEPAH (F5 :83) | #RAZ
N, 20O S THEELZMEL TWBIBA. mPAPOMEICEH ST [FBIRMEMSmELE (58
7586) | ITBATL CRREMET 5 Z EAMRITINERETHS I,

(5) PAHIZmMPAP > 20 mmHg TmPAPED F R ICHEWERABRILTRIIEMT 5, FISOMHFELE
(cardiopulmonary comorbidity) A'##FE L TW2IBEIEFHROBAIHTEEI NS, HRE

(borderline) PAHTmMPAP < 20 mmHg®non-PHE LB L TFEDNBWNT &L 1F. SBENMADILE
THhDHZEHERELTWD (Circulation 2016;133:1240-1248)
(6) F—ZbFYT7HhSborderline PHO AT FEZRT LImXADNRINT WD, BFR

mPAP 17 mmHg$H £ U826 mmHg' FRICEEZ 5 X 2EEIC 74 > TUL 7z, Borderline PHIZMIZ L
T-FBRERTFTH D EARENTWS (Am J Respir Crit Care Med 2018;197:509-516)

IEEHRCTEPHO MTENRER EE X 2 EFHNAPHOER TH 2 mPAP > 20 mmHgIc&ht 3 Z & 24515
HWERH
IEEHRCTEPHREREEZmMPAP > 20 mmHEICEE$ 5 Z & T, PHOREIIBRE TH 21 EEIRTH

V. BENAICL VERREROUEN PR/ TE2BEI VS

(1) mPAP 21~24 mmHg [#€3E(Zchronic thromboembolic disease (CTED) DMEFRTH - 7= H .
ESC/ERS PHz2 BENA K Z 422022 TlZchronic thromboembolic pulmonary disease
(CTEPD) with PHIZCE &N 31150 TH, EBFHIRSH Y 5 EHEROBEICITRBEN AN ERLE
EHNWD (FRICARDPSDIET Y XE2IF3) ,

(2) ESC/ERS PHEZZWBr& BEAA FZ 4 >~ 20227TIE, CTEPD without PHT 1 23 & MIFF Mic e % 8RR
/BETZZETHRANEIENBONIHRICITEENAZERT I LRI TWLDS

(BEPSDIET Y R)

BADZHEHL Y X b URROHEEN S, CTEPHEH TI3/L— v IBIARFZAMT (BPA) I2£-T
borderline PHD L XL TH ZmPAP 225 = 5.4 mmHgE THEL TH., WHOREEDSE || EDBEREEH T
TEIZBZTWADZEHMHBALEY, £/, BPAZIZMPAP < 25 mmHgE Ttk L /=CTEPH 2494Icxd L T
ALHT—TFLBETOMESERRBRE TR, SEIHOMER CESFRIEPHA R S 72, BPA
#%(Zborderline PHIZEZVL\mPAP 25 = 5 mmHg % T2k L 7=CTEPHIER I L TsGCRIBFI /S L. &
BB/ 1 O CEBBOMITHROEENREINTVSY, INO5DHREN S, CTEPHICH L TEENA
FmPAP < 25 mmHgZZR L TH BT LHBIEFHLLTWB EIEWR T, mPAP 21~25 mmHg TIER AT
BLTWARIEE, AETRERY DD EHRTES, CTEDICXT BBPAICEEL TIE KA Y ERIBALIRE
BHY . WINH10~156 & DEFITIED 21, BTRIETOH] & SHE0~10% T, BEER - ESHHE

REESMITBRRORET I Tlah CBBFAEMPHOWEERDH TV BY,
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GENEPLDIETFTVR)

CTEPH# 1S T <. mPAP < 25mmHgDCTEDIERITH . B4 ASARMNAIC & > THIERIFIREHAE IR
PET LI-EBHEELNRET 2 EHRESIN TS, Taboadas (FCTED 4241(C%F L ThhENARIMIE AR
HBEM 21TV 40%DEGI TEHEZ RO =L O DRAFETOFI T, EELBEEREQOLOBEZR D
EHELTWD (Eur Respir ) 2014; 44: 1635-45)

1BEHRPVOD/PCHO M{TENRERR E R % BN APHOEZRTH 3mPAP > 20 mmHgIc&bhE2Z L %
HiIFhVWER

ESC/ERS 2022 PHEUT L AEA A K 74 > Tld, PVOD/PCHIZ1.5 #ik/BMMERZE DR S H 7B
%9 PAH (PVOD/PCHIRZE % 5 PAH) IZHh$EaNTW3, [PVOD/PCH] A5Ehin25HEIdEEEN
BEIM RSN TV, BEEMEPVOD/PCHOBRTICIZEIF2AKMET LIV OEROBHEAFBREICR S,

(1) PVOD/PCHICN T 2B ABEIFRKRTIIMBIEDALTH S, PAHICHEINT L ZHEER
#< . Kco (DLco/VA) DENFERULIIEMEDIZE. EIFPAKMT LILOEREOKRHA &0 EE
PHRREIHEEIND, BEHIPVOD/PCHOER S W & ZHT & N7=3HEICI1E. borderline PHTH
> ThH, iBEZEUHELZ LY B DBEUICED TOWKRELNH D,

Ri, EEHROMITRHEREELEZ BRNPHERICEDOESICH > T, BEICRFIRNEELEZS
o 2EEZEND,

EE#B/PAH, CTEPH, PVOD/PCHOM{TENRERE R ¥ %2 ERHNAPHOER TH 2mPAP > 20 mmHglc&

hEBICHI->TRIITREZ L

(1) PHOERELIEEHFORELLEIERTIIAL, JDOHDTHDE VWS EBREOEEIHDETH 5,

(2) ESC/ERS 2022 PHZMT &R H A RS54 Y OPHERDEE 3. BAOPHL YR b UhoREEN
FFIETYRICEDOVTWS, T4bhb, BRATHRINOPHERZ S CEH DL ENHETHD
M IESHOIREIT NERFETH 2,

(3)  ZEFEMPAP 20~25 mmHgTH > TH, PHEFIFEEADBN. B KU PHEPIHER TOBEE A
AEITIE S REEIL ORI A EE L,
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(4)

(5)

mPAP 20~25 mmHg®borderline PAH~ADEENAICL Y . FEREZSOBRARNEESHENELNS
NEIDDITET VY AFHEILINT WAL, LT, MITHREOREEENEHEHPHERICEDE
TEEINELTH, ERNPHERZ M- Z EARBERBEELRAZ TR W SITDFEEN D
B2THD,

BIEMPAHPBERAIEPAHZ & REFEMPAP 20~25 mmHg THABEN A L2 A1 R4 BRm e
PFERABECTCEDEOLH D EBbNE—FH, BENAT DI EICE > TH > THREBLZIEC
ER L HBEBDOND, Ko T, HBEHROXEELELEET 2IH7- > TlE, MITENRBELELISL
OEFEFEHOREEEL EDL S ICAES 5. PHOERKEFRIG L TEDL S ICEEREE
EREST D), o, EBFHUPHOTESZ EDO LS ICREEEICHEHALAL A, 454 AHICIEET
TOMEND D,
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EEFHEMFMRERDE (BEIPRBEERFRESRE)
MFRImES

Preserved ratio impaired spirometry (PRISm ; 1 REFRIA/NMORE)
(CEB1T D FIRIFAEIR & TDREZB

mRAERE FHEE
FERFARFREFHATRR HIREARTE 2R

RRES

SUMHEFZ2 T EMHAENMZEE(COPD)DEE(IHIETRVA, 1 BREDERTZRHD 1 B THD
Preserved ratio impaired spirometry (PRISm; 1 #E&EFE )\ ORE)H. COPD DRI & U RS
EEZEDHTUND, IR, B, ITIREEE R EDIFIRSHEIA(E COPD RIE & DRHEN RIE SN, COPD DEHS
HEEOHANSEEE THDMN. PRISMI(CH T DMTIRSFAEIR & REFRB(ICDWTEBAS M TIERLY. AIAT
TEEEMO—MMEERR@EZ (MNEFEIR—K) ZHAWT. SR E 5 FROEBHFFABERERMNS. PRIS
MICH T DIFIRIEIR & T DOHERS . ITIRHEEEDRRIBIC DWTIRET LTz, 9,789 AZFAEL. 9,760 ANWRET =
11438 AN PRISM THDce TDDE 53%MASHDITIREFEIRZE L THE D, FFCIFIREZE i, 12
JERE, HFIE SIIZ U C PRISm EBEL TULVZ, BIFFAET (& MIREMEIRDEHD D PRISM D 73%(FZEND5
FIFIRIHEIANSD D FAERMEIZ D 7= PRISM D 39%(% 5 ELAICHFHTZ (CHFIRSEIREIRX TLVE. BIEK
BICHBULT PRISM THDZ LIFBRICAHAESBEZRIET DBREFTH D,

f&sm & LTy PRISM® 53%(CIFIREFAEIRNEHD D IFIREEHE(E PRISm DORHEHVEIR T D7z, PRISM (CHIF
DIFIREFAEIR (FFFHERI TH D FIz. PRISm BAENITIRZFEIRBAEIRE (CH1F2D COPD RAEDINTL U =Bk
EFEEX BN,

HEWAZFRE | SIPERF. S, ERER. IMARF. BINRET. /BB, WEILMH. RIFDMH. A,
NEAEA. EEI?E%Z\ WHEXE. BRIX

A. TIRESEEN

I, [HZE(AFL)Z 29 I2MRZEMARE(COPD)DEE (FFE VN, 1 WEDIKTZRHD 1 8
Td D Preserved ratio impaired spirometry (PRISm; 1 MEFFE /A OEFE)MN. COPD DRI E L

TIFEZEDHTND, Fiz, IR, R, IFIRERER EDIFIRSHEIA(E COPD (CHULVT QOL DR, MR
BEDENERET D ENFSNTUNDPRISM (CHWTH. HIREZFAEIA (L COPD FIAE & DB HENRIEEN.
BELEZONDN. ZOREFNZEEDFE EOBEEFEAS N TR,

AR TIE. —EMERERMEZZHAVT PRISMEBEOHIRZSEIROER ZIRFT I EEBENE Uz,

B. HARRASE

2008 F£~2010 F(E&RE) (CRAEMEED 30 m~74 mO—AxHR 9,804 AN &MRIC, BRIHK(HHFIE.
MPIREFAEIR ). MBIRE. IFINEEEAREZITV ). 5 FRBIABEZH Za> /. WIRSFEIR(BIR, B, 1FIR
) (FBERR ALz, MHIRER(E mMMRC=0 Z 12U &UTk. WINE [7aL] 28 ERE. LI
e [HD] EERTZHREBZBERE L L, BERES LU 5 FER TR UL, =510, BIERED 5 F4£0D
SURBAZEDFIE ' X D [CDUVWTHRET U Tz,

C. HAFRER
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FRATWER & 712D 72 9,760 ADSE, 438 AN PRISm TdH D, PRISm OEFICHWT. 53%(HTSHD
HIREFIEIRZRB UTH 0. FFICIPIRAEE S Fl, BYERE, HFIEEMIZU T PRISm ERAEUTZ, 25 F4E
DEMFEETIE. SHREFAMEIRTH DTz PRISM BED 73% TIERMNFFHEL. —A T, BRHFMBEIRTHD
7z PRISm @ 39%M$#ifR(ICHNEERZB L TULz. ERFURMEDIRVWVEEREZ R E UL T
PRISM (FERAEFEHIFAE SR U C 5 FRDSUREHAZEDHIREBEEL TULVZ,

D. %
PRISM D 53%(FMFREHEIRZE L. 4 DD 3 (& 5 FREFFHRL TLE, IFRIFER TR I DEET
PRISMIZ AFL BJE'J R T TH D BIEIRD PRISMOIFBER(CHWNTERT D2HEND D,

E. a5
PRISmM (&, MHREHEIABAEIAE (CEH1TD COPD FEAEDMIZ UTZEIRAF TH D WkasiEIRZE U AFL &
ZUTULVRLVRRET PRISM TH B Z E(F+0EEZE L. BRINEBBDIEERFHENVETH D,

F. (IRFER

1. &

Kogo M, Sato S, Muro S, Matsumoto H, Nomura N, Oguma T, Sunadome H, Nagasaki T, Murase K,
Kawaguchi T, Tabara Y, Matsuda F, Chin K, Hirai T. Longitudinal Changes and Association of
Respiratory Symptoms with Preserved Ratio Impaired Spirometry (PRISm): The Nagahama Study.
Ann Am Thorac Soc. 2023;20(11):1578-86.
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Longitudinal Changes and Association of Respiratory Symptoms

with Preserved Ratio Impaired Spirometry (PRISm)
The Nagahama Study

Mariko Kogo', Susumu Sato'?, Shigeo Muro®, Hisako Matsumoto', Natsuko Nomura', Tsuyoshi Oguma’,
Hironobu Sunadome?, Tadao Nagasaki?, Kimihiko Murase?, Takahisa Kawaguchi®, Yasuharu Tabara®®,
Fumihiko Matsuda®, Kazuo Chin®7, and Toyohiro Hirai'

"Department of Respiratory Medicine, 2Department of Respiratory Care and Sleep Control Medicine, and *Center for Genomic
Medicine, Graduate School of Medlcme Kyoto University, Kyoto, Japan; “Department of Respiratory Medicine, Nara Medical
Unlver3|ty Nara, Japan; *Department of Respiratory Medicine and Allergology, Klndal University, Osaka, Japan SGraduate School of
Public Health, Shizuoka Graduate University of Public Health, Shizuoka, Japan; and "Division of Sleep Medicine, Department of Sleep
Medicine and Respiratory Care, Nihon University School of Medicine, Chiyoda, Japan

ORCID IDs: 0000-0002-9626-1090 (S.S.); 0000-0002-3231-7841 (T.N.).

Abstract with PRISm. Follow-up assessment revealed that 73% of the
subjects with PRISm with respiratory symptoms were consistently

Rationale: Subjects with preserved ratio impaired spirometry symptomatic, whereas 39% of the asymptomatic subjects with

(PRISm) experience increased respiratory symptoms, although PRISm developed respiratory symptoms within 5 years. In addition,

they present heterogeneous characteristics. However, the among subjects with respiratory symptoms without airflow

longitudinal changes in these symptoms and respiratory function limitation at baseline, PRISm was a risk factor for the development

are not well known. of airflow limitation independent of smoking history and
comorbidities.

Objectives: To investigate PRISm from the viewpoint of

respiratory symptoms in a longitudinal, large-scale general Conclusions: This study demonstrated that 53% of the subjects

population study. with PRISm had respiratory symptoms; dyspnea was a distinct

characteristic of PRISm. Approximately three-fourths of the
Methods: The Nagahama study included 9,789 inhabitants, and symptomatic subjects with PRISm consistently complained of
a follow-up evaluation was conducted after 5 years. Spirometry respiratory symptoms within 5 years. Together with our result
and self-administered questionnaires regarding respiratory that PRISm itself is an independent risk factor for the
symptoms, including prolonged cough, sputum and dyspnea, and  jevelopment of chronic obstructive pulmonary disease among
comorbidities were conducted. subjects with respiratory symptoms, the clinical course of subjects

Results: In total, 9,760 subjects were analyzed, and 438 subjects with PRISm with symptoms requires careful monitoring.

had PRISm. Among the subjects with PRISm, 53% presented with ~ Keywords: pulmonary function test; airflow limitation;
respiratory symptoms; dyspnea was independently associated dyspnea

(Received in original form January 20, 2023; accepted in final form August 9, 2023)
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EEFHEMFMRERDE (BEIPRBEERFRESRE)
DIBARIRES

BARARZEEIBRMITIRCST 37 FEFEF O EAFIT F O OHBREICET SR

HENSEEE 3 E—HD
FEAFEREFMFR TS — WIRSEASIEIFAZEN S5ESIR

ARES

FAZEMBRIRISAEITIR (OSA) (CX S DBEMRENEEESNETRAL., 2019 F£7 AU AN OSA BEZIT
KREUET MEFTF> (ATO). AFSTF> (OXY) OHABEBNER THD EWSIEN TN,
7 RNEFEF> (ATO) (F/ILT7 RLFUEBERDIAHBEEZERE TS D, SFITAMD/ILFZRLFUS RIC
SoaEMNESE3, AFSTFZ> (OXY) F77EF)ILaVU> (Ach) OBZFZEBEEZEI DA ETHD.
AIAFRIFEHAAN OSA EFZXWRE U CEHABBEOBIMZIRIIT D EZBNE U, BIEREERDHERK
A OSA (T3 U CTHRMHAEEFBEER AHI OEZ RSN DN, BIREE(C(IERRE(LZRUZ.
ATO (& REM BEIRZIHA I 2R N DD ESNTUD ., AHEERE (F REM BEIRHM®EIG (TR U TH D 2 B2k
L\T REM BBEERAYEIKR L TULVZ. ATO OREIZEEZE IS CYP2D6*10 BImFH V7T AICENWTESHKIRL
TWBEEN., SHEERED ATO BEN S <R DEEIRNYER < 8> /e HIBIRIBE(CE{EH SN ETHR & 2R
DIER RO IZRIREEN D D 1,

HEAFE .
APGE, FHBEB. IRES—EB. #IIGkR. 4 ARR. ZUEed. BRlg, AAREF, ZEYF. BEFEF.
BEILWERE, TFERL JNERA HEZR. $HAKER

A. THRBE/N

FAZEMEIEIREFERIFIR (OSA) (ST 2BMREMECA(EINET TR, 2019 F77AUHDA OSA BEZ
WHRELET MEFTEF> (ATO). AFSTFZ> (OXY) OHAEENEN THD EVLWSIREN RSN
Jzo 7 hEFEFZ (ATO) F/ILF RLFUZBERDAHBERERTHD. SFTXBD /L7 RLFY
> RIRE2Z&EBINEE D, AFSTFZ> (OXY) (F77EF)ILaVU> (Ach) O@E=EEIT DRIV
FETHD. AAKFEARAN OSA BEZMRE U CRHRABROBMMZREIIT S22 cZ2BNE L. BR
A OSA (X LT ATO & OXY HHAEOA(IL AHL ZelE S BN D 2. ATO DREVCRERIEZZILSED
FEFIOEBNMTHAN OSA (CHENWTERINT DRJEEM RSN,

B. HARSE

OSA D2ER TEFEEDSDD. IRV UIFTERFPDEE 18 BZRELc. BEE 2EMRIVALAI TS
J+— (PSG) ®&BEZEMU. 1 [E(3ERAT 30 DET(C ATO. OXY ZWARL T PSG ZXftEL. ©5 1 [E(EHA
BRES(C PSG XLz, MARALTD PSG Z#0> bO—I)LEULT. RARED PSG LDLERE#IZITD
Jzo FEFHMIER (SEITIRARITIRIEER (AHD) THEDURENESNDH BIREFHEIRR (& SpO, RARMEDIR
ENESN2ON. ERBENSENDIN. FLLXEHOHOIEEFBEESROREME LU, BIRSE
S MEOOXA—/)\—5ERE U TERUTZ.

C. HAFRHER
18 ZHGRERICENMU 17 2hEERZE 7T&E Uz, AHI THIBDZE, SpO, RIKMBDZEC(FEREZRHIN D
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fz. BERRABEE(CHULVTIENL (p < 0.0001). N2 (p=0.03). REM (p < 0.0001). EEERZZ (P =0.02)
TEEERRDE, BEBRICEL T 1 2ICBREDBSNRO SN, BiRERLDAAA OSA [T L
THRHREEL(IERR AHI OWEE R~ > e, BIREE(C(IFERELZRUTE,

D. %

ATO (& REM BEIRZ IR I DRIRNHD ESNTND. AHEERE (F REM BEIRNRIG ISR UTHD 2 %
ZPFRUVC REM BEBRAVHIE L CLVZ, ATO OREIZZEEF 2 CYP2D6*10 BIZFA 7TV ANCHENTES<FH
WLUTWWB LS, SEHRERED ATO RENS <72 DEEIRNYX <73 Iz OBEIRIBEE (CZ '3 SNEBLR
ERIGDIER LD EOlREEN B D Tz,

E. 55
HZARA OSA (C3F LT ATO & OXY tHAFTA(E AHL ZiiE S B4 o Tz, ATO DREREEREZZELE
E2EKIDENMTHARA OSA (CBWTERINT Dol RNz,

F. IARHFER

1. i@

Kinouchi T, Terada J, Sakao S, Koshikawa K, Sasaki T, Sugiyama A, Sato S, Sakuma N, Abe M,
Shikano K, Hayama N, Siko Y, Ozawa Y, Ikeda S, Suzuki T, Tatsumi K. Effects of the combination of
atomoxetine and oxybutynin in Japanese patients with obstructive sleep apnea: A randomized
controlled crossover trial. Respirology. 2023;28(3):273-280. doi:10.1111/resp.14383.
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INTRODUCTION

Abstract

Background and Objective: The possibility of combination therapy with atomoxetine
(ATO) and oxybutynin (OXY) has been suggested for obstructive sleep apnoea (OSA).
However, the effectiveness of this treatment remains uninvestigated in Japanese OSA
patients. Therefore, we performed a randomized, crossover, phase II, single-centre pro-
spective trial to examine the effects of ATO-OXY therapy in Japanese OSA patients.
Methods: In total, 17 OSA patients participated in this study. The effects of one night
of 80-mg ATO plus 5-mg OXY administration were compared with those of no medi-
cation administered before sleep. The primary and secondary outcomes comprised the
apnoea-hypopnoea index (AHI) and nadir SpO,, SpO, drop time and sleep architec-
ture, respectively. The safety endpoints included drug side effects and adverse events.
Results: The values of AHI, nadir SpO,, 3% oxygen desaturation index (ODI), 4%
OD]I, and SpO, drop time of <90% did not significantly differ between patients receiv-
ing ATO-OXY administration and no medication. Sleep architecture exhibited a sig-
nificant change: ATO-OXY increased sleep stage N1 (p < 0.0001) and decreased stage
N2 (p = 0.03), rapid eye movement (p < 0.0001) and sleep efficiency (p = 0.02). How-
ever, the subanalysis demonstrated an obvious decrease in AHI in five responder
patients. Total sleep time and basal sleep efficiency tended to be lower in the
responders compared with nonresponders (p = 0.065). No patients experienced severe
adverse events or side effects.

Conclusion: Overall, ATO-OXY therapy does not reduce AHI in Japanese OSA
patients, although AHI was decreased in a proportion of patients. Future studies for
identifying treatment response group characteristics are warranted.

KEYWORDS

atomoxetine, Japanese patients, obstructive sleep apnoea, oxybutynin

and a lower respiratory arousal threshold (waking up with
slight airway narrowing).”” Since various OSA-associated

Obstructive sleep apnoea (OSA) is a common disorder that
involves repeated hypopnoeas and apnoeas caused by the nar-
rowing or obstruction of the upper airway during sleep."”
Recent findings have revealed multifactorial pathophysiology,
including a collapsible pharyngeal airway (anatomical factors),
elevated loop gain (unstable respiratory control), the dilator
muscles in the upper airway with poor response during sleep

mechanisms induce progressive atherosclerosis formation and
exacerbate the risk of cerebrovascular and ischemic heart
diseases,™ the incidence of fatal and nonfatal cardiovascular
events is considerably increased in individuals with severe
untreated OSA compared with those without OSA.”>” However,
despite the multifactorial mechanisms and clinical importance
of OSA, few treatment options are available.

Respirology. 2023;28:273-280.
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A Multicenter, Single-Blind, Randomized,
Warfarin-Controlled Trial of Edoxaban in Patients
With Chronic Thromboembolic Pulmonary
Hypertension: KABUKI Trial

Kazuya Hosokawa, MD; Hiroko Watanabe®, MSc; Yu Taniguchi®, MD; Nobutaka Ikeda®, MD; Takumi Inami, MD;
Satoshi Yasuda®, MD; Toyoaki Murohara®, MD; Masaru Hatano®, MD; Yuichi Tamura, MD; Jun Yamashita®, MD;
Koichiro Tatsumi®, MD; Ichizo Tsujino®®, MD; Yuko Kobayakawa®, MD; Shiro Adachi®®, MD; Nobuhiro Yaoita®, MD;
Shun Minatsuki®®, MD; Koji Todaka, MD; Keiichi Fukuda®®, MD; Hiroyuki Tsutsui, MD*; Kohtaro Abe, MD*; on behalf of

KABUKI Investigators

hypertension (CTEPH), lifelong anticoagulation with

vitamin K antagonists is recommended by experts to
prevent recurrent pulmonary embolism and worsening of
CTEPH." Data from randomized controlled trials on direct
oral anticoagulants for CTEPH are lacking.

The KABUKI trial (Clinical Trial to Investigate Safety
and Efficacy of Edoxaban in Patients With CTEPH) was
a phase 3, investigator-initiated, multicenter, single-
blind, randomized, warfarin-controlled, noninferiority
trial to evaluate the efficacy and safety of edoxaban,
a Factor Xa inhibitor, in subjects with CTEPH. The
study design and protocol have been reported.? Eleven
Japanese institutions participated in this study. Eligible
patients had CTEPH with World Health Organization
functional class | to Ill and had been on warfarin for
at least 3 months before enrollment. Patients who had
undergone reperfusion therapy (including pulmonary
endarterectomy and balloon pulmonary angioplasty)
and were being treated with pulmonary vasodilators
were also eligible. The target international normalized

In patients with chronic thromboembolic pulmonary

ratio for warfarin dose adjustment adopted in this trial
was 1.6 to 2.5, considering Japanese guidelines.® The
daily dose of edoxaban (60 mg for body weight >60
kg, 30 mg for body weight <60 kg) was the same as
that used for preventing venous thromboembolism.
The study was approved by the institutional review
board and subjects provided informed consent. The
primary outcome was the ratio of pulmonary vascular
resistance (PVR, Wood Units) at week 48 to PVR at
baseline. Secondary outcomes were clinical worsen-
ing of CTEPH (death, CTEPH-related hospitalization,
rescue reperfusion treatment, initiation or dose escala-
tion of pulmonary vasodilator, and >15% reduction in
6-minute walk distance with worsening World Health
Organization functional class), World Health Organi-
zation functional class, 6-minute walk distance, and
N-terminal pro—B-type natriuretic peptide level. Inci-
dence of symptomatic venous thromboembolism and
p-dimer level were prespecified exploratory outcomes.
Safety outcome was clinically relevant bleeding, includ-
ing major bleeding.* Clinical worsening of CTEPH

Key Words: anticoagulants ® factor Xa Inhibitors ® hypertension, pulmonary ® randomized controlled trial ® thromboembolism ® warfarin
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Exercise Capacity and Ventilatory Efficiency in Patients with Pulmonary Arterial
Hypertension
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BACKGROUND: The symptom for identification of pulmonary arterial hypertension (PAH) is dyspnea on exertion, with a concomi-
tant decrease in exercise capacity. Even patients with hemodynamically improved PAH may have impaired exercise tolerance;
however, the effect of central and peripheral factors on exercise tolerance remains unclear. We explored the factors contribut-
ing to exercise capacity and ventilatory efficiency in patients with hemodynamically normalized PAH after medical treatment.

METHODS AND RESULTS: In total, 82 patients with PAH (age: median 46 [interquartile range, 39-51] years; male:female, 23:59)
and mean pulmonary arterial pressure <30mmHg at rest were enrolled. The exercise capacity, indicated by the 6-minute
walk distance and peak oxygen consumption, and the ventilatory efficiency, indicated by the minute ventilation versus carbon
dioxide output slope, were assessed using cardiopulmonary exercise testing with a right heart catheter. The mean pulmonary
arterial pressure was 21 (17-25) mmHg, and the 8-minute walk distance was 530 (458-565) m, whereas the peak oxygen
consumption was 18.8 (14.8-21.6) mL:min~"kg~'. The multivariate model that best predicted 6-minute walk distance included
peak arterial mixed venous oxygen content difference (8=0.46, P<0.001), whereas the best peak oxygen consumption predic-
tors included peak cardiac output (8=0.72, P<0.001), peak arterial mixed venous oxygen content difference (8=0.56, P<0.001),
and resting mean pulmonary arterial pressure (8=—0.25, P=0.026). The parameter that best predicted minute ventilation ver-
sus carbon dioxide output slope was the resting mean pulmonary arterial pressure (8=0.35, P=0.041). Quadriceps muscle
strength was moderately correlated with exercise capacity (6-minute walk distance; p=0.57, P<0.001; peak oxygen consump-
tion: p=0.56, P<0.001) and weakly correlated with ventilatory efficiency (p=—0.32, £=0.007).

CONCLUSIONS: Central and peripheral factors are closely related to impaired exercise tolerance in patients with hemodynami-
cally normalized PAH.

Key Words: 6-minute walk distance m exercise capacity m hemodynamics B muscle strength ® pulmonary arterial hypertension m
ventilatory efficiency

ized by a progressive increase in pulmonary artery  with PAH and clinically normal hemodynamics who have

pressure (PAP) and pulmonary vascular resistance  decreased physical capacity. Moreover, exercise intoler-
(PVR), eventually leading to right heart failure and death.! ance is associated with a decline in quality of life.?
Although PAH-specific therapies have recently been es- Although the pathophysiology underlying exercise
tablished to improve patient survival? there are cases  intolerance is usually characterized by central and pe-
wherein exercise intolerance persists despite these  ripheral factors, several peripheral abnormalities have

Pulmonar\/ arterial hypertension (PAH) is character-  treatments; therefore, it is common to encounter patients
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A Case of Lymphangioleiomyomatosis Showing the
Development of Mycobacterium abscessus subsp. massiliense
Infection During Sirolimus Therapy
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Abstract:

Among nontuberculous mycobacterial pulmonary diseases (NTM-PDs), Mycobacterium abscessus species
pulmonary disease (MABS-PD) is one of the most severe and intractable infections. We herein report a 45-
year-old woman with advanced lymphangioleiomyomatosis (LAM) who developed MABS-PD while under-
going sirolimus therapy. MABS-PD was immediately controlled using antibiotic therapy, although the pa-
tient’s lung transplant registration was significantly delayed. To our knowledge, this is the first case report on
the development of NTM-PD in a patient with LAM before lung transplantation. This case suggests that the

early diagnosis and optimal treatment of NTM-PD are crucial in patients with advanced LAM.

Key words: Lymphangioleiomyomatosis, Mycobacterium abscessus species, Nontuberculous mycobacterial

pulmonary disease, Sirolimus

(Intern Med Advance Publication)
(DOI: 10.216%/internalmedicine.2847-23)

Introduction

Mycobacterium abscessus species (MABS) represent a
group of nontuberculous mycobacteria (NTM) that are
ubiquitous in soil and water (1). NTM-pulmonary disease
(NTM-PD) is prevalent among middle-aged and elderly
women (2). MABS-pulmonary disease (MABS-PD) is ex-
ceptionally antimicrobial-resistant compared to other NTM-
PDs, and the management of these infections remains chal-
lenging (3, 4). The prevalence of MABS-PD has dramati-
cally increased in recent years in Japan, partly due to aging
of the population, and countermeasures are urgently
needed (5, 6).

Lymphangioleiomyomatosis (LAM) is a slow-progressing
systemic disease that mainly affects women and is character-
ized by irreversible cystic lung destruction, abdominal tu-
mors, and chylous fluid accumulation. Infiltration of metas-
tatic neoplastic smooth muscle-like cells, known as LAM

cells, is involved in the pathogenesis of the disease (7).
LAM cells contain mutationally inactivated tuberous sclero-
sis complex tumor suppressor genes, which inappropriately
activate mechanistic target of rapamycin (mTOR) signaling
and induce uncontrolled LAM cell growth (8). Sirolimus ex-
erts an antitumor effect by inhibiting mTOR signaling and is
a first-line treatment for symptomatic patients with
LAM (9, 10). This drug also has immunosuppressive effects,
and upper respiratory tract infection has been reported as a
common side effect of sirolimus therapy for LAM (9, 10).
Lung transplantation should be considered for patients with
advanced LAM whose respiratory function has deteriorated
despite medical therapy. However, strong immunosuppres-
sive therapy is needed to prevent transplant rejection; there-
fore, infection represents a critical threat for lung transplant
recipients (11).

We herein report a case of LAM that developed into
MABS-PD during sirolimus therapy.
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Abstract

Background The early and long-term outcomes after pulmonary endarterectomy (PEA) for chronic thromboembolic pul-
monary hypertension (CTEPH) have been established by several high-volume centers, but the impact of postoperative
residual pulmonary hypertension affecting postoperative clinical parameters remains unclear. This study aims to investigate
the institutional surgical results of PEA and to evaluate the efficacy of additional balloon pulmonary angioplasty (BPA) for
residual pulmonary hypertension.

Patients and methods We retrospectively reviewed 222 patients (57.7 +£12.9 years old, 141 female) who underwent PEA
for CTEPH at the National Cerebral and Cardiovascular Center between 2000 and 2020.

Results The preoperative mean pulmonary artery pressure (mPAP) was 45.6 + 9.7 mmHg and pulmonary vascular resistance
(PVR) was 1062 +451 dyne*sec/cm‘s. Postoperative mPAP (23.4 +11 mmHg, 204 patients, P <0.001) and PVR (419 +291
dyne*sec/cm™>, 199 patients, P < 0.001) significantly improved after PEA. Since 2011, 62 patients (28%) underwent BPA
after PEA for “catecholamine dependent” residual PH 1 month after PEA in 14, “scheduled” BPA with residual PH 1 year
after PEA in 32, and 16 “symptomatic” patients without residual PH. Their mPAP had significantly improved by PEA
(48.1+7.7t032.0+10.2 mmHg, P<0.001), and further improved (33.8 +11.1 to 26.5+9.1 mmHg, P <0.001) after BPA.
Conclusions PEA provided immediate and substantial improvements in pulmonary hemodynamics and favorable long-term
survival. In addition, postoperative BPA improved postoperative clinical parameters for eligible patients regardless of the
presence of residual PH.

Keywords Chronic thromboembolic pulmonary hypertension - Pulmonary endarterectomy - Long-term - Balloon
pulmonary angioplasty

Introduction

Chronic thromboembolic pulmonary hypertension (CTEPH)

is a long-term chronic disease caused by organized thrombi

obstructing the pulmonary arteries and is associated with
Hitoshi Matsuda respiratory failure. In patients with mean pulmonary artery
hitmat_0706 @ncve.go.jp pressure (mPAP) exceeding 50 mmHg, the 5-year survival
- e - Al Bt is reported to be as low as 10% [1].
D et ey N el Plmorary endarcrctomy (PEA) has een one of the
Osaka 564-8565, Japan definitive treatment procedures, and long-term results are
well-established by several authors, including the San Diego
group [2]. Recently, balloon pulmonary angioplasty (BPA)

Department of Cardiovascular Advanced Medicine
in Pulmonary Hypertension, National Cerebral

and Cardiovascular Center, Suita, Osaka, Japan is recommended as a solution for patients with residual pul-

*  Department of Cardiovascular Surgery, Hyogo College monary hypertension (PH) [3]. However, only a few reports
of Medicine, Nishinomiya, Hyogo, Japan discuss the long-term outcomes of postoperative BPA for
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Background: Poor health-related quality of life (HRQL) at the registration for lung trans-
plantation is related to waitlist mortality. We investigated the relationship between 1-year
change in HRQL and subsequent outcomes in patients waitlisted for lung transplantation.
Methods: In a 5-year longitudinal study, we analyzed the factors related to waitlist mortality
in 197 lung transplant patients registered on the Japan Organ Transplant Network. HRQL
was assessed using St. George's Respiratory Questionnaire (SGRQ), and factors related to
changes in SGRQ scores were evaluated after 1 year. We assessed the relationship between
the 1-year change in SGRQ score and subsequent mortality or hospitalization.

Results: Among 197 patients, 108 remained waitlisted during the first-year assessment.
During the median follow-up period of 469 d, 28 patients died, and 54 underwent lung
transplantation. Univariate Cox proportional hazards analysis revealed that the changes in
all components and total score of the SGRQ after 1 year were associated with waitlist
mortality (p < 0.05). Stepwise multivariate analysis revealed that the 1-year changes in

* HRQL, health-related quality of life; SGRQ, St. George's Respiratory Questionnaire; LAS, lung allocation score; LDLLT, living-donor
lung lobar transplantation; COPD, chronic obstructive pulmonary disease; IPF, idiopathic pulmonary fibrosis; FVC, forced vital capac-
ity; FEV,, forced expiratory volume in 1 s; HADS, Hospital Anxiety and Depression Scale; ILD, interstitial lung disease; MCID, minimal
clinically important difference.
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Clinical outcomes of chronic heart
failure patients with unsuppressed
sleep apnea by positive airway
pressure therapy

Ryo Naito, Takatoshi Kasai****, Yasuhiro Tomita®, Satoshi Kasagi®,
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Department of Cardiovascular Biology and Medicine, Juntendo University Graduate School of Medicine,
Tokyo, Japan, 2Cardiovascular Respiratory Sleep Medicine, Juntendo University Graduate School of
Medicine, Tokyo, Japan, *Sleep Center, Toranomon Hospital, Tokyo, Japan, “Department of Medicine,
Saitama Citizens Medical Center, Saitama, Japan

Introduction: Heart failure (HF) is an advanced stage of cardiac disease and is
associated with a high rate of mortality. Previous studies have shown that sleep
apnea (SA) is associated with a poor prognosis in HF patients. Beneficial effects
of PAP therapy that is effective on reducing SA on cardiovascular events, were
not yet established. However, a large-scale clinical trial reported that patients
with central SA (CSA) which was not effectively suppressed by continuous
positive airway pressure (CPAP) revealed poor prognosis. We hypothesize that
unsuppressed SA by CPAP is associated with negative consequences in patients
with HF and SA, including either obstructive SA (OSA) or CSA.

Methods: This was a retrospective observational study. Patients with stable HF,
defined as left ventricular ejection fraction of <50%; New York Heart Association
class>1l; and SA [apnea-hypopnea index (AHI) of >15/h on overnight
polysomnographyl, treated with CPAP therapy for 1 month and performed sleep
study with CPAP were enrolled. The patients were classified into two groups
according to AHI on CPAP (suppressed group: residual AHI>15/h; and
unsuppressed group: residual AHI<15/h). The primary endpoint was a
composite of all-cause death and hospitalization for HF.

Results: Overall, data of 111 patients including 27 patients with unsuppressed SA,
were analyzed. The cumulative event-free survival rates were lower in the
unsuppressed group during a period of 36.6 months. A multivariate Cox
proportional hazard model showed that the unsuppressed group was associated
with an increased risk for clinical outcomes (hazard ratio 2.30, 95% confidence
interval 1.21-4.38, p = 0.011).

Conclusion: Our study suggested that in patients with HF and SA including either
OSA or CSA, presence of unsuppressed SA even on CPAP was associated with
worse prognaosis as compared to those with suppressed SA by CPAP.

KEYWORDS

heart failure, unsuppressed sleep apnea, continuous positive airway pressure therapy,
death, clinical outcome

Introduction
Heart failure (HF) is an advanced stage of cardiac disease and is associated with a high rate
of mortality (1, 2). Detection of patients’ backgrounds that contribute to an increased risk of

mortality could aid in improving survival rates in HF patients. Several studies have reported
that the presence of sleep apnea (SA) is associated with a poor prognosis in patients with HF

01 frontiersin.org
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[CHIFD SGRQ HXU CAT XO77DZEALIE. mixed-effect model for repeated measures ZEHL T
B il Oy

C. THEMER

Non-IPF FILD ##&. 5t 396 &Z23REUZ. FlhMBEL 657 C. 202 A (51.0%) HEHETHD
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Hospital, Nagasaki, Japan, *Department of Radiology, Kansai Rosai Hospital, Amagasaki, Japan

Background: Health-related quality of life (HRQoL) captures different aspects
of the fibrotic interstitial lung disease (FILD) evaluation from the patient’s
perspective. However, little is known about how HRQoL changes in patients with
non-idiopathic pulmonary fibrosis (IPF) FILD, especially in those with progressive
pulmonary fibrosis (PPF). The aim of this study is to clarify whether HRQoL
deteriorates in patients with non-IPF FILD and to evaluate the differences in the
changes in HRQoL between those with and without PPF.

Methods: We collected data from consecutive patients with non-IPF FILD and
compared annual changes in HRQoL over 2 years between patients with PPF
and those without. The St George's respiratory questionnaire (SGRQ) and COPD
assessment test (CAT) were used to assess HRQoL. Changes in the SGRQ and CAT
scores for 24months from baseline were evaluated with a mixed-effect model for
repeated measures.

Results: A total of 396 patients with non-IPF FILD were reviewed. The median age
was 65 years and 202 were male (51.0%). The median SGRQ and CAT scores were
29.6 and 11, respectively. Eighty-six (21.7%) showed PPF. Both SGRQ and CAT
scores were significantly deteriorated in patients with PPF compared to those
without PPF (p<0.01 for both). Clinically important deterioration in the SGRQ
and CAT scores were observed in 40.0 and 35.7% of patients with PPF and 11.7
and 16.7% of those without, respectively. PPF was significantly associated with
clinically important deterioration in the SGRQ score (odds ratio 5.04; 95%Cl,
2.61-9.76, p<0.01) and CAT score (odds ratio 2.78; 95%Cl, 1.27-6.06, p=0.02).

Conclusion: The SGRQ and CAT scores were significantly deteriorated in patients
with non-IPF FILD and PPF. Considering an evaluation of HRQoL would be needed
when assessing PPF.
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ARTICLE INFO ABSTRACT
Keywords: Background: Using patient registries or limited regional hospitalization data may result in underestimation of the
Epidemiology incidence and prevalence of rare diseases. Therefore, we used the national administrative database to estimate

Lymphangioleiomyomatosis
National database
Sirolimus

the incidence and prevalence of lymphangioleiomyomatosis over six years (2014-2019) and describe changes in
clinical practice and mortality.

Methods: We extracted data from the National Database of Health Insurance Claims and Specific Health Checkups
of Japan between January 2013 and December 2020. This database covers >99% of the population. We used the
diagnostic code for lymphangioleiomyomatosis to estimate the incidence and prevalence from 2014 to 2019.
Additionally, we examined the demographic characteristics, treatments, comorbidities, and mortality of the
patients.

Results: In women, the incidence and prevalence of lymphangioleiomyomatosis in 2019 were approximately 3
per 1,000,000 person-years and 28.7 per 1,000,000 persons, respectively. While, in men, the incidence and
prevalence of lymphangioleiomyomatosis were <0.2 per 1,000,000 person-years and 0.8 per 1,000,000 persons,
respectively. From 2014 to 2019, the proportion of prescriptions of sirolimus and everolimus increased, while the
use of home oxygen therapy, chest drainage, comorbid pneumothorax, and bloody phlegm decreased. The
mortality rate remained stable at approximately 1%.

Conclusions: The incidence and prevalence of lymphangioleiomyomatosis were higher in women than those re-
ported previously. Although the incidence did not change during the 6-year period, the prevalence gradually
increased. Moreover, lymphangioleiomyomatosis was observed to be rare in men. The practice of treating pa-
tients with lymphangioleiomyomatosis changed across the six years while mortality remained low, at approxi-
mately 1%.

1. Ethics and dissemination University of Tokyo (approval number 11187-(8), approval date
February 22, 2023) and was performed in accordance with the tenets of
This study was approved by the Institutional Review Board of The the Declaration of Helsinki. The need for informed consent was waived

Abbreviations: CPAP, continuous positive airway pressure; GnRH, gonadotropin-releasing hormone; HOT, home oxygen therapy; ICS, inhaled corticosteroid; IQR,
interquartile ranges; LABA, long-acting beta, agonist; LAM, Lymphangioleiomyomatosis; LAMA, long-acting muscarinic antagonist; NDB, National Database of
Health Insurance Claims and Specific Health Checkups of Japan; NIV, noninvasive ventilation; SD, standard deviations.

* Corresponding author. Department of Health Services Research, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan; Department of Respiratory
Medicine, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.
E-mail address: jo-taisuke@umin.ac.jp (T. Jo).
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Abstract

Residual pulmonary hypertension (PH) negatively impacts long-term results
following pulmonary endarterectomy (PEA) for chronic thromboembolic pulmo-
nary hypertension (CTEPH). We sought to reveal whether modern PH therapy
with PH-targeted medicine and balloon pulmonary angioplasty (BPA) improved
long-term results of residual PH after PEA. Long-term findings of 80 patients who
survived PEA between 2011 and 2019 were retrospectively investigated. One month
after PEA, 30 patients developed residual PH defined as mean pulmonary artery
pressure (MPAP) 225 mmHg, of whom 23 were treated by PH-targeted medicine
and 9 by BPA. Patients with residual PH acquired considerably better functional
status and exercise capacity after PEA, however, exhibited significantly worse
survival rates than those without. Eleven patients died during follow-up: 8 patients
with residual PH and 3 controls. Among patients with residual PH, the deceased
had a significantly lower %decrease in mPAP from 1 month to 1 year following
PEA (7.4 [-32.6 to 8.0] % vs. 10.4 [3.7—27.8] %, p = 0.03) and higher mPAP at 1 year
following PEA (39.5 [33.25—42.5] vs. 27 [26—34] mmHg, p <0.01) despite PH-
targeted medicine than the survived. No patients passed away from right heart
failure, and there was no difference between the groups in CTEPH-related
mortality. Modern PH therapy was used to address the majority of residual PH.
Long-term survival after PEA was negatively impacted by residual PH, but it
appeared that long-term mortality was also correlated with unrelieved residual PH
despite PH-targeted medicine. Modern PH therapy may have enhanced functional
status and excercise capacity, and averted fatal right heart failure.

KEYWORDS
chronic thromboembolic pulmonary hypertension, pulmonary endarterectomy, residual
pulmonary hypertension
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T2z (R°= 0.3474, p<0.001), ZEEMETE PAWP D LENFEOUXIRFTHoIZ J\HF—R
kb 4.35, 95%CI 1.27-14.83. p=0.019).
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Abstract

Aims The pathophysiology of pulmonary hypertension (PH) due to left-sided heart disease (Group 2 PH) is distinct from that
of other groups of PH, yet there are still no approved therapies that selectively target pulmonary circulation. The increase in
pulmonary capillary pressure due to left-sided heart disease is a trigger event for physical and biological alterations of the
pulmonary circulation, including the nitric oxide (NO)—soluble guanylate cyclase—cyclic guanosine monophosphate axis. This
study investigated inhaled NO vasoreactivity tests for patients with Group 2 PH and hypothesized that these changes may have
a prognostic impact.

Methods and results This was a single-centre, retrospective study with a median follow-up of 365 days. From
January 2011 to December 2015, we studied 69 patients with Group 2 PH [age, 61.5 + 13.0 (standard deviation) years;
male:female, 49:20; left ventricular ejection fraction, 50.1 + 20.4%; mean pulmonary arterial pressure, >25 mmHg; and
pulmonary arterial wedge pressure (PAWP), >15 mmHg]. No adverse events were observed after NO inhalation.
Thirty-four patients with Group 2 PH showed increased PAWP (APAWP: 3.26 + 2.22 mmHg), while the remaining 35
patients did not (APAWP: —2.11 £ 2.29 mmHg). Multivariate analysis revealed that increased PAWP was the only signif-
icant predictor of all-cause death or hospitalization for heart failure (HF) after 1 year (hazard ratio 4.35; 95% confidence
interval, 1.27-14.83; P = 0.019). The acute response of PAWP to NO differed between HF with preserved and reduced
ejection fractions.

Conclusions Patients with Group 2 PH were tolerant of the inhaled NO test. NO-induced PAWP is a novel prognostic
indicator.

Keywords Inhaled nitric oxide vasoreactivity tests; Pulmonary hypertension; Heart failure with preserved ejection fraction; Heart
failure with reduced ejection fraction

Received: 28 May 2023; Revised: 13 july 2023; Accepted: 18 August 2023
*Correspondence to: Satoshi Yasuda, Department of Cardiovascular Medicine, Tohoku University Graduate School of Medicine, Sendai 980-8574, Japan.
Email: syasuda@cardio.med.tohoku.ac.jp

Introduction increase in pulmonary arterial wedge pressure (PAWP) due

to left-sided heart failure (HF) is a trigger of physical and
The pathophysiology of pulmonary hypertension (PH) due to  biological alterations of the pulmonary circulation, including
left-sided heart disease is distinct from that of other groups the nitric oxide (NO}-soluble guanylate cyclase {sGC)—cyclic
of PH. It is categorized as Group 2 PH by the World Health  guanosine monophosphate (cGMP) axis.” NO is an important
Organization and is associated with poor prognosis.® The regulator and mediator of numerous processes in the

© 2023 The Authors. ESC Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no medifications or adaptations are made.
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Abstract

The percentage cross-sectional area of the lung under five (%CSA_;) is the
percentage of pulmonary vessels with <5 mm? area relative to the total lung
area on computed tomography (CT). The extent that %CSA.s is related to
pulmonary hemodynamics in patients with chronic thromboembolic
pulmonary hypertension (CTEPH) is unclear, as is the effect of pulmonary
endarterectomy (PEA) on %CSA.s. Therefore, we aimed to evaluate the
clinical significance of %CSA_s in patients with CTEPH. We studied 98
patients (64 females, mean age 62.5 + 11.9 years), who underwent CT with %
CSA_s measurement and right heart catheterization (RHC). Patients were
classified into groups based on eligibility for PEA. We compared the %CSA 5
with pulmonary hemodynamics measured by RHC in various groups. In 38
patients who underwent PEA, the relationship between %CSA.s and
pulmonary hemodynamics was also evaluated before and after PEA.
Significant correlations between %CSA_s and pulmonary vascular resistance,
and compliance, and pulmonary artery pulse pressure were observed in all
patients. Pulmonary hemodynamics in the patients who underwent or were
eligible for PEA showed a significant correlation with %CSA_s. Additionally,
%CSA . s was significantly lower in the postoperative than in the preoperative
group. There was no correlation between changes in %CSA.s and pulmonary
hemodynamics before and after PEA. Furthermore, %CSA_s did not correlate
significantly with prognosis. %CSA_s may reflect pulmonary hemodynamics
in CTEPH with central thrombosis. Furthermore, %CSA .s was reduced by
PEA postoperatively. However, %CSA_s is not a prognostic indicator, its

This is an open access article under the terms of the Creative Commons Attribution-NonCemmercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.
®© 2023 The Authors. Pulmonary Circulation published by John Wiley & Sons Ltd on behalf of Pulmonary Vascular Research Institute.

Pulmonary Circulation. 2023;13:€12287.
https://doi.org/10.1002/pul2.12287

wileyenlinelibrary.com/journal /pul2 1of 13

81



82



EESHEMFMRERDE (BaIHRBECRITFRESR)
DIBARIRES

FXRMEPIRIEEIRKEIRE N T DHERER—S > JBROEAE ROBIR & &

MRDEE R Rz
RRATFERAF HBR RARSEEE

HRES

CCHS DOIFIRER(C Avery FDRERHIRR— >0 1980 ERNSIBH TEA SNTZ M BRI
BBENTWD, LML, AR—208EICE U TOERNTORIENE 2005 F£(COY > C)LANERKRIRE THE
ZIAHFMNMETENT, 18 FRERN TR — > JBERGESNE—Chofc. TTTRIEBAZFET
DEBHES S U CHAETABEEFSNSEEENMEH SN, NeuRx DPS H"\EIN THER S, 2019 £FI(CHE
ZIAHFMHRRRREREIS SR> 7z, 2020 £ 12 A(CEE 1 fIBDMEXIAFHFMHNERE X FHBE TITHOMN.
2023 £ 12 BIRTEETHD 3 FMIC 5 HI0D NeuRx (C KBHEFRIER—> > JBBHNHIASNIZ. 2023 £ 10
B 7 BICEANEMPEFEREE 28 BAS(CHUT [CCHS LAERIEMIER— 20| ORI LN B
=L NERL ANEAEL RREMRL K DIRIK CEREDRFNTONZ. CCHS RE. HERIER— 2T NEIE,
SEIFM. RREEBIRICDVT, TNETNIF /- MERL., BREBEEZ DBz, ERER—>>

IRESN. CCHS BEDHINEETEE U TOREMPEFDEDME EDEHIC, BRIEFIDIEHER L.
REAN2 D A O— DWW ETH D EHRER SN,

A. THZREN

B. (ARAZE

CCHS T 17 EiERER—> 2 J8F x5 U TV EERABH SHEAEHME U, =5 (CEANBRREE
FREE 28 EASD [CCHS SRR —= > 8B DIRIR EFRK] DS DRSO AICTIRIRER-ERICDWN
THRETUTE. &5I1C, 2023 F 11 A 26 HREEDOEE CCHS EEA> T 7 L > A ICTEFDIERINEEZS
ANy i

C. IRBERBLVD. ER

BRI 12 mEBFD 2005 F(TREOY > BILA/NBKERR T Avey #t MarklVREZIAHFilizEd /R0,
ENT 18 FERIERIER—> > JaBEDOIFIREEN RSN, RIAJAO—TETVIH—DIEFITEH S,
AEGI SEEARIF DR EVIFA THEIREIEN SHERER—> > J FMoiigsl 2 B TR—2 2088 (1CBIT
TE, R—2U85EMIEE 4 NEATREVRAZIRETDCENTE. UM L. 25 FEaZT THhSDRT
DEIRRC KDEREERIMENTEE S0, IREFERR—>20, WEINYRAD(CELD NPPV (CEELTL)
%, BBFERFRERDERSW CHhHDIEs. KEICTFIME, Avery BAE S L TH 1300 HHOEH
v ofz. Fio. IEBEREXRFMIIRERARI TORABITEEEE TH DIz, 2023 F 2 ALD MarkIVH Sa#h
BB Spirit (2 B RIL) ZEEBAZEL. IERICEABL TS, 2023 £F 10 B 8 HiED B A/ RRER
FRE 28@MARRTDIUIRT DI [CCHS DIEMRIRHHIRNR—> > JaEDIA &R | (CT. Synapse tt
M NeuRx DFTMRE. MEBEES CRO>I/NERIE. BIEMETR— D JFMilET UHRIE. MBS
ZIRY UMBRIENRERL. IRIREMBERICDWVWTERED Z/IRD Iz, CCHS DREREEDRS 4> NeuRx

83




HEZIAHFMOMEEIR(CE U TIET =M RVNRN Tz, i, it (S (HERKOEBRSSTFRL. +
DIRREZYVU T EHIREBOMGENNE TH D, i€ ICU NDRXERF CIRHRHNERE L7130 TTERIA 1 41
RESNC, Fleo EADR— 20 A7 —EEEOERREHERISMORBEMIZIRZR T D /e (CAEERN
EDOEES SIHRETHET D2, MPIEEHEREIRSET(C. RELHEERIREZRDZHIC. £

— R EAOERIEICT U\ —Y—)L THEE S DI (CIFIRE—RN (CEIE S 2B SR EDFR RN RS
SNz, #igo 1 FEU ETAO—-UTULD 2 FITHFD desaturation A5, 1 HIT. R—=>2TTA
Y —DEF hRIVBERD S, HOSEEFMNARE SOz, CCHS £EAD> T 7 L > A TIIREER
BICEEUATINREBREH RS E, BRIBRKOTE-FU>TELT Sp02 KDE CO2 DE=ZSFU>T
NEERZCENESHERDT,

E. 155

CCH S (X9 DHEMRIER—= > J5a% (3 Avery #1D 1 Bl FHTHEFED Spirit NBiTeSN. REIDOTAO—
TYINTETVWDN, EBRFRAZOHEDZS. RRBEEHTHD. SELECRIENEETHD. —7F
EIPMRIREIE & 72D TLVD NeuRx [CKDFiidS KFUNR— 28K 5 Fl(ChEf TSN, REATITRSS
NEEIR TETUL\D. NeuRx (FFRIBUTZEN D DIFIREETH DN, TIRT A O—FIREREFEEREN 1 iz T
HD. BELOEMN DD, EHNMERERZHALUZD A O— K HDRENRETH D,

F. HARFER

1. FRHER

CCHS (ZX I DHERRIRR— = > JBBROBIRE KRR BANRHIRFREE 28 BlK= 2023F 10 8H
B+

84



EEHEHNFRRERDE (BEIHRBECRIFRESE)
DIBAFRImES

Comparison of living-donor lobar lung transplantation and cadaveric
lung transplantation for pulmonary hypertension
(S ME (CXF 9 D AR TSHE &~ A FERHFSHE D LEER)

MRNEE FEFE
FRERFRFREFFN SREIRIFBRITFRRIE BiE

HRES

SRR, PHFERMISAE Z R C SRV BEBRE (CH T DMEFE THD. ULNMUIEHS. 2 FELH
FAESTVRWAERIDISAE T (E, FiKREZ D DAENEIRSND, €I T, MSIELEICK I D EAAmHE
12 Bl EBHFERDFSAE 22 Bl 2@ SME AT TLER U, RIS HERE (SAHFERMISABERE (CLEXT, MBTRREA K
DEL EERMBIREELIDENDZ. ULHNULANS, MEERETE, REAFRICEENIN Dz, K
AFSAE(L. A IERE (CX S 2B EBEFR TH D,

A. FRREREEN

RSB (L. AMTERMRSAEZ 1S CERVERIERE (T T DHEFR TH D, 2 i UMBHES R VLR
FFZHE T (L, FKIEZ M D OARENEIREND . RAKDOEN(E, s MELE(CX S D K ATEHE & BMFERHTS
HEDRHRIE. REINBZHEE I D ETHD.

B. HARASE

2008 N5 2021 FXTICREPRFATIT D IZAMBAE 279 IS5, 34 FlDbtEMEEREZHREL
2o EARRSIEZER(TTC 12 Bl &, MHFEAMISHEZ 21T 22 fl e SmE (CLEBIRET Uiz, REJIER(E. i)
EF (HTelgedBEHE, WHO D32 L) BEiiEF (PGD. ECMO OfER. B, ATIFIRasHAR.
ICU 8BRS, 1ERedt) . BRURIEFREUE.

C. TRRHER

MRIRIF T, EAIDTSHERF IAMFERTRSAERE (CLER T, SR <. /NEFINZS <. BMI MMEL.. ST
ANZ < WHO B KOEEMEARENESN Dz, UM ULRHS, BMERRF(C(EmE TEMNRhH

iz, Fie. REAAEEERTIE. EAHAHEHEEE 90.9%. AXIEATEHERE 76.3% CTHD. BEENGHM Oz, F

J=. CLAD-free survival ([CEEN M DIE. Fie., FHEOMEIIREDNEE. mEiEBICERTH O,

D. 8

A ARRHTAE (IRMTERISAB(CLER T, KDEERE(CBISSN DT TIRL, BiESNDMI ST bdY+
AHNEL | i DOKEZODAENR I SIBNEDIC, KDEERERERERNKROSND, —H T,
FEMEFEAE < MBIOMEEDRVNI ST MiZBIEY 22 ENTED, TDIEH(C, EAIHISHERE &K
FERISHERF (CRMTHAREIF (CENTID O TZDTH S S, Fiz. REIAERFE. MELBICRIFTHD. EFimE
HENRBINICER TH D VRSN

E. #&R
HERIHIBAE(L. FSERPISAEN R T SRV EEMESMEESE (X T 2BNERFRTHD.

85




F. (RRHER

1. &

Kayawake H, Tanaka S, Yamada Y, Baba S, Kinoshita H, Yamazaki K, Ikeda T, Minatoya K, Yutaka Y,
Hamaji M, Ohsumi A, Nakajima D, Date H. Comparison of living-donor lobar lung transplantation
and cadaveric lung transplantation for pulmonary hypertension. Eur J Cardiothorac Surg. 2023 Apr
3,63(4):ezad024.

86



European Journal of Cardio-Thoracic Surgery 2023, 63(4), ezad024 ORIGINAL ARTICLE
https//doi.org/10.1093/ejcts/ezad024  Advance Access publication 1 February 2023

Cite this article as: Kayawake H, Tanaka S, Yamada Y, Baba S, Kinoshita H, Yamazaki K et al. Comparison of living-donor lobar lung transpl jon and cadaveric lung
lantation for pul y hyp jon. Eur ) Cardiothorac Surg 2023 doi:101093/ejcts/ezad024.

Comparison of living-donor lobar lung transplantation and cadaveric
lung transplantation for pulmonary hypertension

Hidenao Kayawake™®, Satona Tanaka @ 2, Yoshito Yamada @ ®, Shiro Baba®, Hideyuki Kinoshita®,
Kazuhiro Yamazaki & ©, Tadashi Ikeda®, Kenji Minatoya @ ©, Yojiro Yutaka (@ * Masatsugu Hamaji @ 2,
Akihiro Ohsumi (@ 2, Daisuke Nakajima® and Hiroshi Date [ **
* Department of Thoracic Surgery, Kyoto University, Kyot, Japan
o Department of Thoracic Surgery, Kobe City Medical Center General Hospital, Kobe, Japan
© Department of Pediatrics, Kyoto University, Kyoto, Japan
¢ Department of Cardiovascular Medicine, Kyoto University, Kyoto, Japan
* Department of Cardiovascular Surgery, Kyoto University, Kyoto, Japan

* Corresponding author. Department of Thoracic Surgery, Kyoto University, 54 Shogoin-Kawahara-cho, Sakyo-ku, Kyoto 606-8507, Japan Tel: +81-75-751-4975
ng gy, Y, %
fax: +81-75-751-4974; e-mail: hdate@kuhp kyoto-uacjp (H. Date).

Received 8 September 2022, received in revised form 27 December 2022; accepted 30 January 2023

Key question
v Living-donorlobarkung ransplantation s a viable optionfor ecipints
with pulmonary hyperiension who cannot wait for cadaveric lung transplantation.
Do postoperative outcomes differ between living and p— ol
cadaveric lung transplants for pulmonary hypertension? m.q]
l é “. v]-lﬂﬂﬂ—bﬁ—o_b
Key finding(s) 5 80 =
— Lour
Both the perioperative outcomes and prognoses in ; e
living transplants were comparable with cadaveric ; 407
transplants. g P08
§ N
Take-home message 07 - - — "
0 2 & & @ 100
Living-donor lobar lung transplantation is a viable nmoeratise  Months after LTx
option for recipients with pulmonary hypertension a2 B 9 B 2
who cannot wait for cadaveric transplantation. bur # & 7§ 4 3

Abstract

OBJECTIVES: Living-donor lobar lung transplantation (LDLLT) is a life-saving procedure for critically ill patients with various lung diseases,
including pulmonary hypertension (PH). However, there are concerns regarding the development of heart failure with pulmonary oedema
after LDLLT in which only 1 or 2 lobes are implanted. This study aimed to compare the preoperative conditions and postoperative out-
comes of LDLLT with those of cadaveric lung transplantation (CLT) in PH patients.

Presented at the 30th ESTS Meeting Hague, Netherlands, 21 June 2002
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Abstract

Residual pulmonary hypertension (PH) negatively impacts longterm results
following pulmonary endarterectomy (PEA) for chronic thromboembolic pulmo-
nary hypertension (CTEPH). We sought to reveal whether modern PH therapy
with PH-targeted medicine and balloon pulmonary angioplasty (BPA) improved
long-term results of residual PH after PEA. Long-term findings of 80 patients who
survived PEA between 2011 and 2019 were retrospectively investigated. One month
after PEA, 30 patients developed residual PH defined as mean pulmonary artery
pressure (mPAP) 225 mmHg, of whom 23 were treated by PH-targeted medicine
and 9 by BPA. Patients with residual PH acquired considerably better functional
status and exercise capacity after PEA, however, exhibited significantly worse
survival rates than those without. Eleven patients died during follow-up: 8 patients
with residual PH and 3 controls. Among patients with residual PH, the deceased
had a significantly lower %decrease in mPAP from 1 month to 1 year following
PEA (7.4 [-326 10 8.0] % vs 10.4 [3.7—278] %, p=0.03) and higher mPAP at 1 year
following PEA (39.5 [33.25—42.5] vs. 27 [26—34]mmHg, p <001) despite PH-
targeted medicine than the survived. No patients passed away from right heart
failure, and there was no difference between the groups in CTEPH-related
mortality. Modem PH therapy was used to address the majority of residual PH.
Long-term survival after PEA was negatively impacted by residual PH, but it
appeared that long-term mortality was also correlated with unrelieved residual PH
despite PH-targeted medicine. Modem PH therapy may have enhanced functional
status and excercise capacity, and averted fatal right heart failure.

KEYWORDS
chronic thromboembolic pulmonary hypertension, pulmonary endarterectomy, residual
pulmonary hypertension
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Wi(C(E. PAG TOFHliZwAE Uiz, BREMKI KU CTEPH (F PAG EHRICE D\ TERIZIT O 12,

C. ARER
BEBREUTAMREIC(E 44 ADBENHEAANSNIZ, BEOFREFRE 39 K C. L 29 A

(65.9%) Tédolz. AMEIRIESRZ (PAG) FIR LTI 41 A (93.2%) DEETHEIMDXIGAILZEN. 36
A (81.8%) TH#IROFEEENGRRE NI,

SAERICRAUTIZRED 79.5%NEMEEEZITTH D, TDHT 50.0%MHBAEEZZIT Tz, £z
56.8%MDEENEHT—T ) UihERFZ R iliZ =2 Tz, HLHT—F)UERE (RHC) —4TI(E SAERIED
RHC —4~DLEERI(C KD, FiIfmEIARE (PAP) &CAFMEIRTL (PVR) OBERRMENHRENE LIz, Fi5
FhEIARE (ZJAERT 44 mmHg M55a%#& 40 mmHg (TIKT (p<0.001). FhINEIRGLEIEEERT 760 dyn-s:
cm-5 M578%#% 514 dyn-s-cm-5 (CIEF (p<0.001) Tholz.

EEFRICDVWTIE. PPSEED 3F. 5F. 10 FOEFRIFETNEN 97.5%. 89.0%. 67.0%CThHD. E
BEFISGREN DD EMNDM oIz, FEEHEE U T, BRERDEHOKREIIRDIE/ LR EMERKRE
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HERESNEN. REAFRICEREN DD Z LM Reniz, SRS (CKDEREMENEILZSNIZIZH,
HRBERD T TSRS S (TERIDER ARG ICRE T 2% < DIRENER T D LN ERN (CEHFS
ns.
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PR AFERERLF RN PPS BE (S, FEBROXIBAEOREZE Uc, & SZEHE(CEREOMSNEZE
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pulmonary artery stenosis. Eur Respir J. 2023 Dec 21;62(6):2300763.
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Patient characteristics Stenosis sites —

Sex
Median age at diagnosis
30 years old

Chief symptom
Dyspnoea (80%)

Comorbid cardiovascular findings

Moyamoya disease 18.2%
Namowing aorta 15.9%
Cerebral stroke 6.8%
Fibromuscular dysplasia 4.5%
Bronchial artery shunt 2.3%
Congenital heart disease 6.8%
Pulmonary artery imaging findings ts and progr
Perfusion Angiography=standard for diagnosis
« Tortuosity
« Thickening of the medial layer
« Segmental to peripheral stenosis
PAH drugs Combination therapy
Treatmentresponses Prognosis
mPAP 1% S-year survival
89%%
PVR 30% |
10-year survival
cl 494 67%

GRAPHICAL ABSTRACT Clinical characteristics of adult-onset idiopathic peripheral pulmonary artery stenosis (PPS). Owenview of patient
backgrounds, imaging findings, site of stenosis in pulmonary angiography, treatment profiles, treatment response and prognosis in this cohort
study of patients with adult-onset idiopathic PPS. PAH: pulmonary arterial hypertension; TPA: transcatheter pulmonary angioplasty; mPAP: mean
pulmonary arterial pressure; PVR: pulmonary vascular resistance; Cl: cardiac index.

httpsy//doi.org/10.1183/13993003.00763-2023 Eur Respir J 2023; 62: 2300763
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HERITIRIEE [CHTDEIIVD M—RMIE : BRBBERYFT«
AzEoiEE BRAX

FERFARFREFNRMMES ) AEF 25— FHERIR
HARZEFHNRZREBERFDEF MEREY - WINEIRFHER 248 (HAFTA)

MREE

BRARITIRFSEE (SDB) (d4k 2 2 B OREEREZSH I 2. SDB (CHFBEDMHARHMIE(C DLW TOHNR
FZ LWz, RBRBNEFERIT DT —FZRANTY—S Y hXASRO— LBBRZITL. EIE - PEIE SDB
BETHRHBOMBENRBMEZRTUIZ. TR, JILY b=z UTREHREE & SDB O (CHERENY R
HBENTZ. ESICREPARERIT(CH 1 D EHEIRRIFEIFIREIREF B ER AT AR T, EEDEKER
M EY DEEFBEERE J)LY b—AMAEERT —7. CPAP SAEZ(ICIMIFFDI)LY h—EE (HK
TERBDOIE. CNSDFERMNS. TILD h—X N SDB (IR MPREY) TH D alsE N RE NI,

A. TH3RERN

BEARISIFIRIEE (SDB) 1o, ¥ (CTDHTEL < ZhHsd DHEMHIBIRFHRITIIEREF (OSA) (&, TDEE
HDOZSOLEEBEREOREEN S ASEREEL /RO TS, SDB [CXD TEIEFRITNDERIVK
FESRIMAE (X, RBHEREDZE L ZFET D, LN ULANS, SDB (CHFEDMHARBENENME TH DM CDNTIEF
(FEAERSNTLR,

B. HARRAE

KIAFTT(E, BHEFFERIT+ (n=6373) OF—FZANTHIAIOXY M ST« —EENECLDY
—5vw b ASRO—LFERZITLY. orthogonal partial least squares discriminant analysis (C3H1F2
variable importance score &. EfE - FEAE SDB B& & SDB DIRWSHIE EDIERILE —JEDLLICED
L\T SDB BEMARENEZER Uiz, Flo. REPRKFERT CT/RUYV AT ST« (CHKD OSA E2ansc
FBERAK (n=60) ZRAUT. #FHEIBEEMTR(CPAP)/ARERIE COD SDB BEM-PAHENEDZELICDLNTIR
Uz

C. zE#ER

20 FEEDOARHMIEN SDB BhiE L U CRIESNZ, HIRRWC &I, INSONRBEMEICETILD b—XD
KRBT DREWCEFNDIMENSHE(CROHSNTZ. SESMTO-R. EIE - PFHE SDB (FMm+H 2
WO b—RRELRDOMI UTERFTHDZ EMRan/z (3=0.210. P=0.006), &z, REPRFH(CH
|72 OSA BERKOHEN T, BEEORBERMEZEYT DREFEEERE IV b—AMAEZRYT —77.
CPAP B ICIMIZHRDTILD b—RRE (MR T ZRHTz.

D. 8

IO =R ECNETORRTEMBLZ (U E UIRETEBR EOBEENRESNTHS D, SDBH
EEBER I XD LR (CEET IFO—inxm I mlaeEN' S D, KESRIAE &= J)L0 b— X MMAEHHE
BT BANZXAICDNTIEISEERT U TLK BN S B,
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Hyperfructosemia in sleep
disordered breathing: metabolome
analysis of Nagahama study

Yoshinari Nakatsuka®, Kimihiko Murase*, Kazuhiro Sonomura?, Yasuharu Tabara®?,

Tadao Nagasaki?, Satoshi Hamada®*, Takeshi Matsumoto™*, Takuma Minami®, Osamu Kanai’,
Hirofumi Takeyama?, Hironobu Sunadome?!, Naomi Takahashi?, Isuzu Nakamoto®,

Kiminobu Tanizawa®, Tomohiro Handa*, Taka-Aki Sato'°, Naoko Komenami*,

Tomoko Wakamura®, Satoshi Morita?, Osamu Takeuchi®?, Takeo Nakayama®*,

Toyohiro Hirai®, Yoichiro Kamatani2, Fumihiko Matsuda? & Kazuo Chin1%22

Sleep disordered breathing (SDB), mainly obstructive sleep apnea (OSA), constitutes a major health
problem due to the large number of patients. Intermittent hypoxia caused by SDB induces alterations
in metabolic function. Nevertheless, metabolites characteristic for SDB are largely unknown. In this
study, we performed gas chromatography-mass spectrometry-based targeted metabolome analysis
using data from The Nagahama Study (n = 6373). SDB-related metabolites were defined based on
their variable importance score in orthogonal partial least squares discriminant analysis and fold
changes in normalized peak-intensity levels between moderate-severe SDB patients and participants
without SDB. We identified 20 metabolites as SDB-related, and interestingly, these metabolites

were frequently included in pathways related to fructose. Multivariate analysis revealed that
moderate-severe SDB was a significant factor for increased plasma fructose levels ( =0.210, P=0.006,
generalized linear model) even after the adjustment of confounding factors. We further investigated
changes in plasma fructose levels after continuous positive airway pressure (CPAP) treatment using
samples from patients with OSA (n =60) diagnosed by polysomnography at Kyoto University Hospital,
and found that patients with marked hypoxemia exhibited prominent hyperfructosemia and their
plasma fructose levels lowered after CPAP treatment. These data suggest that hyperfructosemia is the
abnormality characteristic to SDB, which can be reduced by CPAP treatment.

Sleep disordered breathing (SDB) and Its most frequent subtype obstructive sleep apnea (OSA) are prevalent,
and moderate to severe SDB Is found in 20 to 40% of adults worldwide'-*. Recent data showed that 936 and
425 million adults aged 30-69 have mild and moderate to severe OSA, respectively®. While OSA causes various
symptoms such as daytime sleepiness, it is also frequently assoclated with multiple complications including
cardlovascular diseases (CVD) such as stroke and myocardial infarction®?, which culminates in a significant
Increase in mortality for patients with SDB compared to healthy people®.

1Department of Respiratory Care and Sleep Control Medicine, Graduate School of Medicine, Kyoto
University, Kyoto, Japan. *Center for Genomic Medicine, Graduate School of Medicine, Kyoto University,
Kyoto, Japan. *Graduate School of Public Health, Shizuoka Graduate University of Public Health, Shizuoka,
Japan. *Department of Advanced Medicine for Respiratory Failure, Graduate School of Medicine, Kyoto University,
Kyoto, Japan. *Department of Respiratory Medicine, Saiseikai Noe Hospital, Osaka, Japan. ®*Department of
Primary Care and Emergency Medicine, Graduate School of Medicine, Kyoto University, Kyoto, Japan. "Division
of Respiratory Medicine, Center for Respiratory Diseases, National Hospital Organization Kyoto Medical Center,
Kyoto, Japan. ®Nursing Science, Human Health Sciences, Graduate School of Medicine, Kyoto University, Kyoto,
Japan. *Department of Respiratory Medicine, Graduate School of Medicine, Kyoto University, Kyoto, Japan. YLife
Science Research Center, Technology Research Laboratory, Shimadzu Corporation, Kyoto, Japan. M'Department
of Food and Nutrition, Kyoto Women's University, Kyoto, Japan. Department of Biomedical Statistics and
Bioinformatics, Graduate School of Medicine, Kyoto University, Kyoto, Japan. ®Department of Medical Chemistry,
Graduate School of Medicine, Kyoto University, Kyoto, Japan. ¥Department of Health Informatics, Kyoto
University School of Public Health, Kyoto, Japan. *Department of Sleep Medicine and Respiratory Care, Division
of Respiratory Medicine, Nihon University of Medicine, 1-30, Uemachi Otaniguchi Itabashi-Ku, Tokyo 173-8610,
Japan.Zemail: chin.kazuo@nihon-u.ac.jp
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Bx  fiEARAAZELERER (PVOD) ERMEMIMERELE (PCH) (I FERARODFNVUIAMBIIRIENS MELE C
HHD. INSOERBRICHT T DML SNIZEYPEE(F/R, PVOD/PCH ([CX L TA XY FZI WS ENIE
BIAS 15 FERESNTNDD, AXFZINEDLSIC, FeLDKXSREBEICHEI THINEIRBETSH
Do Bt Bt CTAXYFZITBEEZ (T PVOD/PCH DEHIERFIDERRST — 5 Z#& SmE (CFHE LTz,
PVOD/PCH D2lif(d. ORIEMMEEAMRMEAL. OMILEEES (%DLCO) <60%. O/NERIFRAIEE.
INERIDMERE LS. HRED > ) \EIERD S5 2 DU EDEDHREE CT R, OEEZRAWTITOZ. 1Y
FZT OFHIEEAREIR. FhlEHREOIRSEQFEE LMDz, &R : PVOD/PCH && 5 HIDDILT =R
sUfc. BEDOFRE 6713 %, %DLCO (X 29+8%. FIMBIIRE (L 40+7 mmHg THofz. ANF
—7(350-100 mg/HATHSZRIIASN. L 5 &0 2 2T WHO #EEDFR ERMmiTERENSE LTz, 2
D 2 & 1 GTRBMMERSEGRE U, [ 2 flofs#E LT, HRCT TUFAMNERLIERE &
FEhHSNIZ. Fiz 2 HF 1 HIOFIRTIE PCH OHDRIEFR RIS SNz, < F =T (3 PVOD/PCH
D—EBDIEBFI TEH TH D Z EHVRESN. FC HRCT TUFAMDNERLERE EFR 2R IER. PCH
DEZRNEVVEATIDBER TH D ENRESNTZ,

A. THzRERN
HRTA N F I EEE R Tz PVOD/PCH EHHEFIDERRIFBZ R SME (CHAT L. ANFZINED
REDHETEDXISRBECHM THOEh. LCHRESNIEEWERZIASMNITD I L.

B. HARASE

2008 LU (CEHR T PVOD/PCH & 52If UTTERTESZ AT Sk & Uz, PVOD/PCH (ILIF D 3 DE#E
Zimlc UisaCRRBR EZI UIZ. OB LHT—T)URE CTHImMEIRE (MPAP) A' 25 mmHg M L.
QBHLEEES) (%DLCO) <60%. @ENAFAEI> E1—SWifEiEss (HRCT) TRD 3FIRH 2 DU LEZR
3 : 1) NERPREEDEER. 2) #itFP) >/ \ERER. 3) /NEROMDIERZ, 728, HRCT Dt (SR EMST
BRRHENT Dz, Ffz. HRCT CTHIBIMHRZEZ RO DR (IR Uiz, BE(FZERAROMEIEREDT
RSA> (> TERSNZ. Fe. ARF I (HIUBEXFERGEZEORRZRF. NDOBENSE
HCKDRABZRF/LLTRE U, #ER5E(350-100mg/BE L. BEEENHA SNz, ARAFTIEAN
WS DFEE EZXDRDEERE(ICIED TITHNIZ,

TRETARAT

MERIEHID PVOD/PCH ZHIBFDERPRS — 4. fEIR. FHREEN - BEEMIRERRZRHE LI, =510 (Y
FT AR EEREOIEIRDZE L. IHREMIRERR. RHC T —YEREMREUZ, BB AXFZT
fERRIEDOT —5 DLEE (F PAH FENFEFINMER NN o 12iHE. F/z(E PAH HENERIDOASZEEN
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(F. HRCT EHf& E. BORR T ZFf < SEBICORAMDNEROERE LR 28z, ERRDER (S, Ahd 3 4
(C(EFERHSNIEM DTz, EFEEOFHEA TS, ) 3 & 5D 2 HIT HRCT FRRDBEEDOHENHS5NTZ. BE
SEREUTE ROEREAN 161 (EFI 2). BEEMXN 16 (GEF 3) (CERHSNIZ, AEB] 2 DRIk
WIARFZITDRE(CK D TERULH, EH 3 TRAYF I DSz I LTz, FivkEDRIIEEH
AE(FIANN DTz, TRIEEFRIFHES 2 1 (ERI 2 BKT 3) TITHN. EHI 2 TE PVOD & PCH DFF#. AERI
3 Tl& PCH DHDAFHNERD SNz,

D. R

SEDL FOXNRTT 1T - )\ 0Oy MAFKTIE. 5410 PVOD/PCH BETANF I DR ELZE MR
MLz, TOFER 2 AOBETHEED S A, FMITEENSRELUE. SO EE. ARFZINLTODRE
BlDERFRIREE R NET DD T(FR <. PVOD/PCH BBD—ETOHIEMTH DT EERL TS,

2 6 RO T. PVOD/PCH (CWH L TANFZITBEZZ(TZ 15 AOBENHKESNTND. N5D
RELOEEE LT, AAR TG, FMBHREOER/IESE2ZEE I D2 E/R<. PVOD/PCH BE(CH
TR RF_TEMOEZLEEEMEZEEMCETHMMm U e, DNONDOIARK TR, IRTOEEN T
FJERRTIEEREIC RHC 21Tz, > T A& —3Pd PVOD/PCH B& (5 6Ith 2 ) (CdHL)
T. ARFZITEHMGSHIMITEIRERRET D R UERIIDRETH S,

PVOD/PCH (Cx$3 241 Y F =T DIEF(CRE T DRAIDAEAFIHRE (& 2008 F(CHRKREINTZ. COWRETIE
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B 1 HABICHELUZ. FEBDHRETE 3 ADBE(CHBVWTANF IS5 48 RFEIAACERRICRE
MRSz, INXT. Ogawa 56. 9 ADBEICHWVWTAIF T (C LD WHO #EEDFE S AhmiTEIEE(C
BERWEEZREL TS, INBHS. AXFZI (PR EE—ZPDIEFITIE. PVOD/PCH DfFREZ IR
PONCHETDZENREEND, 2120, DNONDIAFRTIE. T LIE 5 ADBED S SERRIIEN
FHBENEDIE 2 AEFTHD e, TOMEDERE LT, BEERHDE WS, MEEDELFERRE
DEBRBORENEIFSND., BE(CIRE SNIER & LEE U TARATTDAES &, WHO #EEDFEN REF
T. MPAP/EIMEEINBEN Dfc. TS5, B/ A FADEEEHEEE TSRV, AXF_IDBEMEE
BZRMESSICEHSHCT BHICF. KDZHBEITOFHMENNETH D,

BREREY(C (L. £D PVOD/PCH BENA Y F I (CRIFICRIET DN ZESBRICTFAIT I ENEETH D,
TIT. KDNONEANYF I U TCRIFRRISZERUIEEE 26 (EFI3 &£5) & RIGHFARTHD
=23 NDBEZIE Uz, B2, Fl. MRl HPRE. MERE>T—4 . MMiREE(CBRMRE RN
oz UHU. RIERREDZ 3 AEERD, AXFZINEREEZ SN 2 I TIE. 4FD HRCT /(&
—PHBNIZ. F1D5E. fICURAMCHTN T D/NERLEDORE LFRBDEFECHD. DI &G,
$FTEED HRCT /N —>A IF 2T (M I DERRMIRZ IS BRI (TR I DaIeERE L TWLD, =5I(C.
ARFZINDRIGENRRIZ D TZRERI 2 TITHONIZEIRART(E. PVOD & PCH OMisZ R MEREEN
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Abstract

Background Pulmonary veno-occlusive disease (PVOD) and pulmonary capillary hemangiomatosis (PCH) are rare types of pulmo-
nary arterial hypertension with dismal prognoses; there is no established medical treatment for these conditions. Possible efficacy of
imatinib against these conditions has been reported in 15 cases; however, how and in whom imatinib is effective remain unknown.
Methods We retrospectively evaluated clinical data from consecutive patients with PVOD/PCH treated with imatinib at our
institution. The diagnosis of PVOD/PCH was established using the following criteria: pre-capillary pulmonary hyperten-
sion; diffusion capacity of the lung for carbon monoxide < 60%; and two or more high-resolution computed tomography
findings of interlobular septal thickening, centrilobular opacities, and mediastinal lymphadenopathy. The dose of pulmonary
vasodilators remained unchanged during the assessment of imatinib.

Results The medical records of five patients with PVOD/PCH were reviewed. The patients were aged 67 + 13 years, their
diffusion capacity of the lung for carbon monoxide was 29 + 8%, and their mean pulmonary artery pressure was 40 + 7
mmHg. Imatinib was administered at 50—100 mg/day; consequently, the World Health Organization functional class improved
in one patient. In addition, imatinib improved the arterial oxygen partial pressure in this and another patient (these two also
experienced a decreased mean pulmonary artery pressure and pulmonary vascular resistance after imatinib usage).
Conclusions This study indicated that imatinib improves the clinical condition, including pulmonary hemodynamics, of
some patients with PVOD/PCH. In addition, patients with a certain high-resolution computed tomography pattern or PCH-

dominant vasculopathy may respond favorably to imatinib.
Key Points

Pulmonary veno-occlusive disease and pulmonary capil-
lary hemangiomatosis are rare types of pulmonary arte-
rial hypertension with dismal prognoses; no established
medical treatment is available for these conditions.

The use of imatinib has been documented in a small
number of cases, and it is uncertain whether and how
. it improves the clinical and hemodynamic outcomes of
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The present pilot study showed that imatinib improved
the symptoms and pulmonary hemodynamics in two out

Department of Diagnostic and Interventional Radiology, of five patients, and that it might be more efficacious in
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some patients with a certain high-resolution computed
tomography pattern or pulmonary capillary hemangio-
matosis-dominant vasculopathy.
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Outcomes of congenital diaphragmatic hernia among preterm infants: inverse probability
of treatment weighting analysis
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OBJECTIVES: To evaluate the survival and intact-survival rates among preterm infants with congenital diaphragm hemia (CDH).

STUDY DESIGN: Multicenter retrospective cohort study of 849 infants born between 2006 and 2020 at 15 Japanese CDH study

group facilities. Multivariate logistic regression analysis adjusted using inverse probability treatment weighting (IPTW) method was
used. We also compare trends of intact-survival rates among term and preterm infants with CDH.

RESULTS: After adjusting using the IPTW method for CDH severity, sex, APGAR score at 5 min, and cesarean delivery, gestational
age and survival rates have a significantly positive correlation [coefficient of determination (COEF) 3.40, 95% confidence interval
(CD, 1.58-5.21, p value <0.001] and higher intact-survival rate [COEF 2.39, 95% Cl, 1.73-4.06, p value 0.005). Trends of intact-survival
rates for both preterm and tem infants had significantly changed, but improvement in preterm infants was much smaller than in

term infants.

CONCLUSION: Prematurity was a significant risk factor for survival and intact-survival among infants with CDH, regardless of

adjustment for CDH severity.

Journal of Perinatology (2023) 43:884-888; https://doi.org/10.1038/541372-023-01647-y

INTRODUCTION

Congenital diaphragmatic hernia (CDH) is a fetal abnormality that
occurs in 2.7-4.9 per 10,000 live births [1). The pathophysiology of
CDH is a diaphragmatic defect accompanied by complications,
such as lung hypoplasia, pulmonary hypertension, and cardiac
dysfunction which may occur and significantly affect a child's life
[2). Although the survival rate has improved dramatically over the
years, owing to prenatal diagnosis and advances in various
treatments [3-5], there are still several problems to be solved,
including severe cases and complications.

Prematurity is an essential factor among the various factors that
affect the prognosis of CDH. Preterm births have gotten worse for
survival rates and newborn developmental outcomes. Survival
rates for preterm births are improving worldwide, and as the
survival rate increases, the proportion of children who require
long-term medical care increases [6-9]. Although data in the US.
showed that the prognosis for preterm CDH naturally improves
with increasing weeks of gestation [10]; however, this is not the
case in Japan.

It is unknown how many preterm infants with CDH will require
medical care. Many cases have reported life expectancy; however,

complications have not yet been reported. Preterm birth out-
comes have improved over the years, but there are no data on
changes over time. Additionally, these data do not account for
disease severity, and the evidence is insufficient.

In this study, we hypothesized that preterm infants with COH
would have a lower survival rate and require additional medical
care than tem infants with CDH. The survival rate of preterm
infants with CDH and extent of medical care needed at discharge
were examined using the Inverse Probability treatment of
Weighting (IPTW) method according to the severity of COH.

MATERIALS AND METHODS

Study design and population

This multicenter, retrospective cohort study was conducted among infants
with CDH born between 2006 and 2020 at 15 Japanese CDH study group
facilities. The study enrolled 1037 infants with COH registered in the
Japanese CDH group database. Qutborn infants, those receiving palliative
care, and those with an unknown gestational age (GA) were excluded. We
first excluded those who were outborn because of lack of markers to assess
(DH severity, such as lung area to head circumference ratio (LHR) and
liver-up. We ako excduded patients who underwent fetal endoscopic
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Background: This study aimed to establish reference equations for single-breath lung car-
bon monoxide diffusing capacity (Duco), alveolar volume (V,), and transfer coefficient of
the lungs for carbon monoxide (Koo, sometimes written as Dyco/Va) in the Japanese pop-
ulation. A generalised additive model for location size and shape (GAMLSS) was used to
build each equation.

Methods: To collect pulmonary function data throughout a broad age range, we prospec-
tively obtained pulmonary function data from healthy volunteers and retrospectively cb-
tained data from patients with normal diffusing capacity aged 16-85 years.

Results: In total, 702 tests were conducted. The validation group z-scores, except for Dy g in
males, showed substantial discrepancies between the Global Lung Initiative (GLI) baseline
prediction equations and the present study's prediction equations, indicating the need for
a new reference value prediction approach. The root mean square errars of the Di, Va,
and K¢, reference values obtzined from the present study's prediction equations were
lower than those derived from the GLI and previous linear regression equations.
Conclusions: Reference values obtained in this study were more appropriate for cur sample
than those derived from the existing baseline prediction equations. This research's
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Abstract: Although pediatric pulmonary hypertension (PH) shares features and mechanisms with
adult PH, there are also some significant differences between the two conditions. Segmental PH is a
unique pediatric subtype of PH with unclear and/or multifactorial pathophysiological mechanisms,
and is often associated with complex congenital heart disease (CHD), pulmonary atresia with ventric-
ular septal defect, and aortopulmonary collateral arteries. Some cases of complex CHD, associated
with a single ventricle after Fontan operation, show pathological changes in the small peripheral pul-
monary arteries and pulmonary vascular resistance similar to those observed in pulmonary arterial
hypertension (PAH). This condition is termed as the pediatric pulmonary hypertensive vascular dis-
ease (PPHVD). Recent advances in genetics have identified the genes responsible for PAH associated
with developmental defects of the heart and lungs, such as TBX4 and SOX17. Targeted therapies for
PAH have been developed; however, their effects on PH associated with developmental heart and
lung defects remain to be established. Real-world data analyses on the anatomy, pathophysiology,
genetics, and molecular biology of unique PPHVD cases associated with developmental defects of
the heart and lungs, using nationwide and/or international registries, should be conducted in order
to improve the treatments and prognosis of patients with these types of pediatric PH.

Keywords: congenital heart disease; developmental disorders; Fontan circulation; genetic analysis;
major aortopulmonary collateral arteries; pulmonary hypertension; tetralogy of Fallot

1. Introduction

Pulmonary arterial hypertension (PAH) is a progressive and lethal disorder. Its es-
timated incidence is 2.5-7.5 cases per million per year and its prevalence is 15-50 cases
per million individuals, according to French [1] and Scottish registries [2]. Also, its esti-
mated prevalence is 4.8-8.1 cases per million for pediatric-onset [3] and 5.6-25 cases per
million for adult-onset disease [4]. PAH is defined as a mean pulmonary arterial pressure
of >20 mmHg and pulmonary vascular resistance of >3 Wood Units (WU) [5]. Childhood
PAH is frequently associated with congenital heart disease (CHD) resulting from develop-
mental defects of the cardiovascular system, and belongs to group 1.4.4 of the sixth World
Symposium of Pulmonary Hypertension (WSPH) classification (Table 1) [6]. Pulmonary
hypertension (PH) has a negative impact on the natural course of CHD and worsens the
clinical status and overall outcome. Patients with PAH or CHD are a heterogeneous popu-
lation. Other than group 1.4.4 of PAH associated with CHD, group 5.4 in the 6th WSPH
includes several anomalies involving differential pulmonary blood flow under the category
of “segmental PH”, indicating the distinct nature of these entities as compared with other
forms of PH [7]. Some types of complex CHDs are associated with congenital abnormalities

J. Cardiovasc. Dev. Dis. 2023, 10, 333. https:/ /doi.org/10.3390/jcdd 10080333
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Rationale: The radiographic density of the erector spinae muscle (ESM) is often decreased early after lung
transplantation (LTx). The prognostic impact of this change has not been elucidated.

Objective: To investigate whether the decrease in the radiographic density of ESMs early after LTx is associated
with a poor prognosis.

Methods: This study is a single center retrospective cohort study. Routine follow-up chest computed tomography
scan data just before and 12 weeks after LTx were retrospectively retrieved for adult patients who underwent
primary LTx at Kyoto University Hospital. The radiographic density of ESM was quantitatively evaluated as the
mean attenuation of the ESM (ESMct), and the impact of the decreased ESMct during the 12 weeks after LTx on
overall survival (OS) was examined by Cox proportional hazard regression.

Results: A total of 151 recipients (94 cadaveric LTx, 57 living-donor lobar LTx) were included in this study. The
median duration of postoperative observation was 4.4 years, during which time 39 recipients (26%) died.
Decreased postoperative ESMct was significantly associated with poor OS (HR, 1.64; 95% CI, 1.14-2.35, P =
0.008 per 1 Z score decrease) in the multivariate model adjusted for age, sex, episodes of acute rejection, and
preoperative ESMct. Similar results were obtained when the subjects were limited to those with cadaveric LTx.
Conclusion: A decreased perioperative ESMct was strongly associated with a poor prognosis after LTx in addition
to low preoperative ESMct. Maintaining postoperative muscle radiographic density, which reflects muscle
quality, may be important for a better prognosis after LTx.

1. Introduction During LTx, prolonged ventilatory management due to primary graft

dysfunction (PGD) [3] and acute rejection, systemic inflammation,

For patients with end-stage chronic lung disease, lung trans-
plantation (LTx) can significantly extend their lifespan. However, the 5-
year survival rate for lung transplant recipients is generally only 60%,
significantly lagging behind those for other solid organ transplant re-
cipients [1]. One important common clinical manifestation in patients
with chronic lung disease is sarcopenia, which is characterized by
skeletal muscle mass loss and muscle weakness and is closely related to
physical dysfunction. Therefore, preexisting sarcopenia and frailty are
associated with mortality risk after LTx [2].

medication use (immunosuppression, high-dose corticosteroids, and
sedatives), immobility, and malnutrition in the early postoperative
phase can easily lead to skeletal muscle weakness [4]. After LTx, poor
skeletal muscle recovery in the perioperative phase is a major factor
delaying the recovery of physical function [5,6], and poor recovery of
physical function can lead to a vicious cycle that further inhibits skeletal
muscle functional recovery [7]. Since LTx-related muscle wasting may
result in a poor clinical course and poor prognosis, careful evaluation of
skeletal muscle mass and strength is crucial.
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