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2-2-2. Circulating anti-sorting nexins 16 antibodies as an emerging biomarker of coronary artery disease
in patients with obstructive sleep apnea.

Diagnostics (Basel) 2020;10:71. doi:10.3390/diagnostics10020071.

BEARIT (BT - BERRMEZ 2T 2HEBICEVT, DOEROAFEOREY X7/ AEWEETIE, MFAD
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FoTHHELBLKEHD LD TH S, BRIOBADOFH. 25EHFNOZEOERNROEETH Y.
B A\ DB BB SR RE Tld. NPPVERENIZE A EDBITENTH %, IHFE. BADLD > TL 2 EMREHE
R= 2 FIZDOWTIE, AFT 2019 FIZ CCHS (1T T 2EMRIR R — 2 > 7 HMRIRINE & 1. RIEFIAERE &
Nna,

13



(3) a-7vF LU T RZHE (AATD)
3-1. a,- 7> F b7 rZiE (AATD) LY XY

a,-7>rFrUTrRERE (AATD) LY X R UICEAL T, LAM ERABRIC, FOMESZFHELZMAL
BELT-, BREZDBEBZESARER., BERFEKBAIEEE ko7, BE 11 EENEFRI N, 2 BR TEHRN
RE->TWEA, B2 F]RE. BHEAKIZ 0PI TH S, . Web BRI AT LOHEHRTH 5,

3-2. Alpha-1 MP (Prolastin®-C){®&&EH (C@ 1 T

FKTlE AATD B2FICHL T Alphal—Proteinase Inhibitor, Modified Process (Alpha-1 MP)IZ & 2 @7 E
AiTbhbhTtunwsd, HAA AATD £2&(2E 1 [E 60 mg/kg @ Alpha-1 MP @ S@sT % 8 BRIICHT- > THESE
Lo et & PK OFAEEEIL Seyama K, et al. Respir Investig 2019;57:89-96 (C TR EF A TH 5, &
METHESNT-HAAN AATD B2FICXT % Alpha-1 MP 022 » PK 1ZBE3R & —2 L T\ /-, PMDA &
T LT, RERIEICE T TEIWT WS,

3-3. A - WREICEId 2 EELRER

3-3-1. UK Biobank 7 — Z f##7IC & 2 B FR2MOER

The undiagnosed disease burden associated with alpha-1 antitrypsin deficiency genotypes. Eur Respir J
2020;56:2001441.(Nakanishi T, Forgetta V, Handa T, et al. )
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& ()

The undiagnosed disease burden
associated with alpha-1 antitrypsin
deficiency genotypes

Tomoko Nakanishi @'-2345, Vincenzo Forgetta ©2, Tomohiro Handa ©°,
Toyohiro Hirai“, Vincent Mooser'-”, . Mark Lathrop®,
William 0.C.M. Cookson ©”'° and J. Brent Richards ©'2'
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(4) FEDARIER = MERE (PAH)

2-1. HMTEEIC [FRE/ EEEMESRERSOEEZESA F 74> ] &2 EFELE
(http://www.jpcphs.org/pdf/guideline/tokuhatu_guideline.pdf BAMSIE - HEEREZS HP),

fisMEERBESA Y N—%ZEHA R 74 VFEICNAT, BEEELIOOZHL MR 7=,

S 2 £ 11 BIZ Minds 328G % 5 117,

WoME
REmEET—NVFi 8770 (Nice 2018)
i ESE: BIFOEEEER

2-2. HRICH T2 e MEEDERK - AROESEZELN L TWLWE PH 7—IL K 2RI A Nice 2018 @ H
AEER [MSIERE : R0 2k & 88| % European Respiratory Society O fkigET L L. BAMSIE -
ERFEEH L O HEIMBRIENEER L 7=,

2-3. AMED #f%¢ & &# L TERBERM R DZ1T% L 7=,

(BRI SR - RERHEET R EE) 2EBEL Y X b Japan PHRegistry @75 — & % F5EF L fh@h IRt i S M
JEfEICR S % Precision Medicine # =Y 270 3> 7 MREWME WFRARE  ARHE—)
AAmSME - ffEEZS 0 Japan PH Registry o5 — & #F)5EA L. AR i S MEE (CX 3 % Precision
Medicine #EEd 2720037 MEEMREERL T2, HHRMOMMEMEEZSEICERLTLND
SEREENSIML TWD,
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2-4. mHA - WREICE T 2EEZLHEE

2-4-1. Pulmonary hypertension with a low cardiac index requires a higher PaO, level to avoid tissue hypoxia.

Respirology 2020;25:97-103. doi:10.1111/resp.13574. (CERIEZE. fb)

DIRHENMEVTSMEFEEE S A TIE, BRERERZEITS7-0IC, Pa0, LNLE LY SHHRT 20E
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Pulmonary hypertension with a low cardiac index requires
& higher PaD; level to avoid tissue hypaoxia
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2-4-2. Psychometric validation of a Japanese version of the emPHasis-10 questionnaire, a patient-reported
outcome measure for pulmonary hypertension — Multicenter study in Japan -. Circ Rep 2020;2:255-259.
doi:org/10.1253/circrep.CR-20-0014. (TR BZE. ) BRICH F2smEEL P X MY ZFABAL T, s
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2-4-3. Gut microbiota modification suppresses the development of pulmonary arterial hypertension in an
SU5416/hypoxia rat model. Pulm Circ 2020;10:1-10. doi:10.1177/2045894020929147. (E#HB1T. fth)
FhEN IR S M ERE D E T ILEM TH S SUS416/hypoxia rat #FAEW-TFR T, HETHH T, BR~A 7 0O
NWAF—L%ZZEZX 5T, ZRERTHLIMICE T 2MENEEDORELZRD T, Sk, FHREEEE & X
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Gut microbiota modification suppresses the development of
pulmonary arterial hypertension in an SU5416/hypoxia rat

model
Takayuli |. Sanada'* 8, Koji Hmrﬂ Hircki Shaji’, Park®, Akira Maie',
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(5) @tmieEetismELE (CTEPH)

5-1. AMED #f5¢ & L TERBERM R D EITZ L7,

5-1-1. (BRERWASY - RERHEEMIREZ) LY X MY 2 EA LM mEsEEEMsMEEICH T 2T FFHAN
Y DBISHIERDI-H DFENBEMEERR (WHRAKE  FEBLARER)

et mie T M MEEICH S 2VRERET FX Y ANV OBRIEREZBEHEL T LY AN UEBEREZFERAL
EMEERREERL TW2, AARMOMSMEEDEICERL LI 0EAREDSML TV,

5-1-2. A RBEAMCHARESE) BiENeELMhsNEEICEYT 2 ZERAERML VX F VAR BHIRA
=& © FUARBAKER)
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B PA ) S Vasodilators

181 MmAe =AM B = I EE | ﬁ?%ﬁﬁl%ﬁDW&@E%@%@&?%K%&/ZFU% RHE{T->TW5B,
DOAC DERMUABE 7 — A THERT Z-OICIENBEINETH D, WBEE L TCTEPH LY X Y H&IC
ﬁoﬂ%ﬁ%%éoxﬁ%%@%%mrrw“_%%Lruéﬁ@ﬁﬁ%ﬁ%Meréo

5-1-3. (EEAMEERMAAREE) EHmeEeMSmEEICH 2 BRI —ERTOEENE
TERONT 4 — RNy IV RT LEBET IHEEENE

MRAREE NIARE (EER  ABRED. EmeERERSMEEICH 2 EiR/ L — > ERifToF R
MZHRT 2700, FIMEEFMRZERL WS, SMHRMOMSMEFEZEICEARL TV 2 0EMRE
NEMLTWB,

5-2. Biff 1 FCHERE I NI REL

5-2-1. Safety and effectiveness of riociguat for chronic thromboembolic pulmonary hypertension in real-
world clinical practice: interim data from post-marketing surveillance in Japan. (Tanabe N, et al. Pulm Circ
2020;10:204589402093898-9)
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5-2-2. Selexipag for chronic thromboembolic pulmonary hypertension in Japanese patients - A double-blind,
randomized, placebo-controlled, multicenter phase Il study. Tanabe N, et al. Circ J 2020;84:1866-1874.

1B M EREMEMEREICN L TREBRAOERNI VA 7T F—ROATH S, BR5FREFZET S
PG, ZBHRIHETH 2L F I X OERMZRE L7, BMeERESMELEICX L T PG, AR
RBETHLIELFINNTOERAMZRIYT 2 _E5REEARZERL <. EREZHERL7.
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(6) Fm#ERAREAZERE (PVOD) /PfiEHE M & fEE (PCH)
3-1. PVOD/PCH &2 H A F 7 A4 VB RERKIC

Minds O REF % =\ F 7= [ FhE#ARER ZEAE PVOD/HFE%%‘IHEH FARESE PCH Z2BHA K24 >~
(minds.jecghc.orjp H1TEAB 2017F 98 10H : Minds i4A K4 >4 77V)

[Use of vasodilators for the treatment of pulmonary veno-occlusive disease and pulmonary capillary
hemangiomatosis: A systematic review. Respir Investig. 2019;57:183-190. (MI%X#BH¥E : MRILE. LD
BE NIEF, REH—BL. BEELE. MHRARE  BE)] 29 TlcikLTWVS

PH 7 —JL K v L Nice 2018 T, PVOD/PCH ORIEFT T OZTALAIRIE X =, fE3kIL PAH & (15
nNiEsThl ., RS LOCEHNEICHEEOTENH 2HRELERIN T, 2018 FOESZETIL.
PVOD/PCH |£ PAH 2= 5 LDO—EREEZ ARV DTIEA LA CIBIEE N,

irh 5% ik B 28 5:E (PVVOD)
ﬂﬂifﬁﬁﬁlﬂlﬁ'ﬂir (P(‘I 1)

Declining P@gagjllapf&m PH

_,—-""_ﬂf

Decreasing Efﬁfgg;nf—Tﬂﬁéf’éﬂf’iH Therapy
_FFF"'#_#_F—F_FF

=

Increasing Side Effects o Targeted PAH Therapy

_h_“"'“-___
A B S i HE = B ISR

ZDEZICEDC L PVOD/PCH (T 2 /BRI EH D AJEEMENL B 5, IR7E. BE L Review % 1Ty,
HA K4 1ERZEE ST Discussion Z88HTW5,
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(7) # 27 —¥% (AATD)

7-1. BEMHOERBOELRE (F X7 —%) (HHT) O&EFRE
FRAT—RICB T IRERRELRT BHORERREERTF THD ENG, ACVRL-1-ALK-1, SMADA,

BMPR2 DEEF) BFTHMREBRINE S s,
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D. Z8
(1) U/ SIREREE (LAM)

TRE 29 FEICLAM 2B A4 K54 v &2 AFKEH (Am ) Respir Crit Care Med 2017;196:1337-1348) T#
V5, LAM Z2BHA R A VEHFOLZODIET v ZERICED, HTIEHICHTE2VRATIT (v 7
LE21—%1T\, HAMRZRFRFE ETRAL T,

BB 7y b R—LDL YR MY RTLEFERL T, LAM 8L AATD OEFHIE # ERRK L. ik
LTW3,

(2) PHREIRSEIREE (AHS)

EEOESICHEV, NERREOIEBUEEEBENRAEMICE THARTEZLIICAYBTHEREOEE
MATREINTWS, T 25 FINERFELY VNBEREREREET 2 BEOBTHERICEST 318
1 PREIN, BEFBEILFR 27T £ VNEEGFEEREBRTHEEIEETLVEE] AL, F
R 30 FEBICBITHEEIIEICET 2BE4 R E L. SPERRICEVTHIGA BB I N,

ZO LS BARDBEDHT T, NBIBMFERS CCHS (ERMPIFMERTIERERE) & AMEHRSE
&2 (AHS) OF D CCHS DR NEE, Hi—HwETH D, MIMERTIEEE (AHS) ZBHA F 74 U 1F
BICETEL RN -7,

(3) a,-7rFrU T rERE (AATD)

RS 7 Y bR—LDL YR MY RTLZFERL T, LAM L0 AATD O ESHE % ERAREA L. i
LTW3,

[AATD 22D F5| & | 1ZERREHR (PR 28 £E) Db, BEHA P74 VBHDOI-HDIET > ZHEE
BhHEME L7z, T 29 FEXR BEHRIMGELANFER S ATH >,

a,-7rF YT URZE (AATD) I3 2R EAOEYERICEBL . [BAA alpha-7>F ~ VY
TV RZIEEREICE TS Alpha-1 MP (Prolastin®-C) o Zett & EiEhEE. Respir Investig 2019;57:89-96.
(AR Hi8E WL | #RXAKREATHD, LHrLl. REZEHICEAL CEkERTHE, TET
ZEH% BIE L CTRAZRESUHOKRT 21T FETH %,

(4) AR EmMERE (PAH)

MBI BARER S MEESEAA RS54 ] O CQ &H#HRETRE L,

CQL. IPAH/HPAH ERFICH W CEIRMIMMENLRE (PDE-SREE : kL7 74, YT F 74, AR
M7 LB 75 —ERIBE: VAT R I Rt ) vRREERE Ry 2y 7y 7w g,
YUTFVRY TARKT S UV REK A OTOR N, FARKT T IV 2SR/ (P Z2RMK) 1
B L X2 NY) AERTLHE. BERARS E AR EOVWT AN HEREINE A ?
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Only 6.4% of those with genotype-defined alpha-1 antitrypsin deficiency had been diagnosed with this
serious disease in UK Biobank. Genotype-guided diagnosis could help to identify the thousands of
people in the UK with this partially preventable disease. https:/bit.ly/3dMu5Ng

Cite this article as: Nakanishi T, Forgetta V, Handa T, et al. The undiagnosed disease burden associated
with alpha-1 antitrypsin deficiency genotypes. Eur Respir J 2020; 56: 2001441 [https://doi.org/10.1183/
13993003.01441-2020].

ABSTRACT  Alpha-1 antitrypsin deficiency (AATD), mainly due to the PI*ZZ genotype in SERPINAI, is
one of the most common inherited diseases. Since it is associated with a high disease burden and partially
prevented by smoking cessation, identification of PI*ZZ individuals through genotyping could improve
health outcomes.

We examined the frequency of the PI*ZZ genotype in individuals with and without diagnosed AATD
from UK Biobank, and assessed the associations of the genotypes with clinical outcomes and mortality. A
phenome-wide association study (PheWAS) was conducted to reveal disease associations with genotypes.
A polygenic risk score (PRS) for forced expiratory volume in 1s (FEV,)/forced vital capacity (FVC) ratio
was used to evaluate variable penetrance of PI*ZZ.

Among 458164 European-ancestry participants in UK Biobank, 140 had the PI*ZZ genotype and only
nine (6.4%, 95% CI 3.4-11.7%) of them were diagnosed with AATD. Those with PI*ZZ had a substantially
higher odds of COPD (OR 8.8, 95% CI 5.8-13.3), asthma (OR 2.0, 95% CI 1.4-3.0), bronchiectasis (OR
7.3, 95%CI 3.2-16.8), pneumonia (OR 2.7, 95% CI 1.5-4.9) and cirrhosis (OR 7.8, 95% CI 2.5-24.6)
diagnoses and a higher hazard of mortality (2.4, 95% CI 1.2-4.6), compared to PI*MM (wildtype) (n=398
424). These associations were stronger among smokers. PheWAS demonstrated associations with increased
odds of empyema, pneumothorax, cachexia, polycythaemia, aneurysm and pancreatitis. Polygenic risk
score and PI*ZZ were independently associated with FEV;/FVC <0.7 (OR 1.4 per 1-sp change, 95% CI
1.4-1.5 and OR 4.5, 95% CI 3.0-6.9, respectively).

The important underdiagnosis of AATD, whose outcomes are partially preventable through smoking
cession, could be improved through genotype-guided diagnosis.

Copyright ©ERS 2020. This version is distributed under the terms of the Creative Commons Attribution Non-
Commercial Licence 4.0.
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Abstract

The pathogenesis of pulmonary arterial hypertension is closely associated with dysregulated inflammation. Recently, abnormal
alterations in gut microbiome composition and function were reported in a pulmonary arterial hypertension experimental animal
model. However, it remains unclear whether these alterations are a result or the cause of pulmonary arterial hypertension. The
purpose of this study was to investigate whether alterations in the gut microbiome affected the hemodynamics in SU5416/hypoxia
rats. We used the SU5416/hypoxia rat model in our study. SU5416/hypoxia rats were treated with a single SU5416 injection
(30 mg/kg) and a three-week hypoxia exposure (10% O,). Three SU5416/hypoxia rats were treated with a combination of four
antibiotics (SU5416/hypoxia + ABx group) for four weeks. Another group was exposed to hypoxia (10% O,) without the SU5416
treatment, and control rats received no treatment. Fecal samples were collected from each animal, and the gut microbiota
composition was analyzed by 16S rRNA sequencing. The antibiotic treatment significantly suppressed the vascular remodeling,
right ventricular hypertrophy, and increase in the right ventricular systolic pressure in SU54|6/hypoxia rats. 16S rRNA sequencing
analysis revealed gut microbiota modification in SU5416/hypoxia + ABx group. The Firmicutes-to-Bacteroidetes ratio in SU5416/
hypoxia rats was significantly higher than that in control and hypoxia rats. Compared with the control microbiota, 14 bacterial
genera, including Bacteroides and Akkermansia, increased, whereas seven bacteria, including Rothia and Prevotellaceae, decreased in
abundance in SU54|6/hypoxia rats. Antibiotic-induced modification of the gut microbiota suppresses the development of pulmon-
ary arterial hypertension. Dysbiosis may play a causal role in the development and progression of pulmonary arterial hypertension.
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Use of direct oral anticoagulants prevents increase in pulmonary vascular resistance and incidence | ®
of clinical worsening in patients with chronic thromboembolic pulmonary hypertension -

1. Introduction

Chronic thromboembolic pulmonary hypertension (CTEPH) re-
quires lifelong anticoagulation therapy to prevent thrombotic progres-
sion of the disease. Major guidelines have recommended the use of
vitamin K antagonist (VKA) as an anticoagulant [1] [2]. On the other
hand, there are few reports evaluating the safety or effectiveness of
direct oral anticoagulants (DOACs) for the treatment of CTEPH. In
contrast to venous thromboembolism (VTE), in situ thrombus formation
in the pulmonary artery and/or abnormal coagulation and fibrinolytic
conditions have also been suggested as possible pathogenetic mechan-
isms of CTEPH [3-5]. Therefore, it remains controversial whether
DOACs would have a similar safety and efficacy as VKA in patients with
CTEPH.

The purpose of this study was to clarify the safety and effectiveness
of DOACs as anticoagulants in CTEPH patients. We evaluated the im-
pact of DOACs on change in pulmonary vascular resistance (PVR), D-
dimer level, and incidence of clinical worsening of CTEPH and clinically
relevant bleeding.

2. Methods
2.1. Study design and patient selection

This retrospective observational study was conducted based on the
medical records at Kyushu University Hospital. The protocol was ap-
proved by the Institutional Ethics Review Board (29-526). In our clin-
ical practice, we continue DOAGs if the patient had been administered
with DOAC:s at the onset of VTE. In addition, if the patient had problems
with VKA (e.g. bleeding concerns or labile INR), treatment was swit-
ched to DOACs depending on the physician's judgement. We extracted
patient characteristics, type of anticoagulant, CTEPH/VTE risk and
bleeding risk from the medical records. The change in PVR, D-dimer
level, clinical worsening of CTEPH, and clinically relevant bleeding
were collected as outcome measures.

2.2. Definition of outcome measures

Two PVR measurements satisfying the following criteria were ex-
tracted. PVR was measured by right heart catheterization:

1. Two PVR measurements at least 90 days apart without specific in-
terventions (pulmonary endarterectomy, balloon pulmonary angio-
plasty, and/or changing/starting/discontinuing pulmonary vasodi-
lators) between them. If there are three or more PVR measurements
in a patient, two PVR measurements with the longest interval was
adopted.

https://doi.org/10.1016/j.thromres.2019.05.018

D-dimer level for spontaneous monitoring on regular outpatient
visits was measured by latex agglutination immunoassay.

Clinical worsening in CTEPH was defined as a composite outcome of
the following component endpoints using modified criteria described in
a previous CHEST-1 trial [6]:

1. Death from any cause.

2. Lung transplantation.

3. Worsening pulmonary hypertension that resulted in hospitalization,
start of new specific pulmonary hypertension treatment, rescue
pulmonary endarterectomy or balloon pulmonary angioplasty
(BPA).

Clinically relevant bleeding was defined as major bleeding under
criteria described by the International Society on Thrombosis and
Haemostasis or clinically relevant non-major bleeding, which was de-
fined in Hokusai-VTE trial [7].

2.3. Statistical analysis

Descriptive statistics for categorical variables were reported as fre-
quency and percentage. Continuous variables were reported as
mean * standard deviation. A p value < 0.05 indicated statistical
significance. A chi-square test and a t-test were used for categorical and
continuous variables, respectively. Statistical tests were conducted
using Microsoft Office Excel 2016 (Microsoft Corp., WA, USA).

3. Results
3.1. Patient baseline characteristics

Eighty-four CTEPH patients were classified into two groups, those
treated with VKA and those treated with DOACs. There were 38 pa-
tients in the VKA group and 46 in the DOACs group. Thirteen out of 46
patients in the DOACs group were subjects who were changed from
VKA to DOACs due to labile INR and/or bleeding concern. Table 1
shows the patients' background. Longer medical records were available
in the VKA group than in the DOACs group. The DOACs group under-
went more BPAs reflecting recent therapeutic trends and resultantly
had lower pulmonary arterial pressure than the VKA group. Common
risk factors for CTEPH/VTE and bleeding were not significantly dif-
ferent between those groups.

3.2. Efficacy outcome measures
3.2.1. Change in PVR

The full analysis set for PVR evaluation included 21 patients in the
VKA group and 21 in the DOACs group. Baseline PVR was higher in the
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Impaired exercise capacity and ventilatory efficiency were observed in patients with chronic
thromboembolic pulmonary hypertension after BPA who had normalised pulmonary arterial pressure
at rest but exercise pulmonary hypertension https:/bit.ly/2JujDh1

Cite this article as: Kikuchi H, Goda A, Takeuchi K, et al. Exercise intolerance in chronic thromboembolic
pulmonary hypertension after pulmonary angioplasty. Eur Respir J 2020; 56: 1901982 [https://doi.org/
10.1183/13993003.01982-2019].

ABSTRACT

Introduction: Exercise pulmonary hypertension is common in patients with chronic thromboembolic
pulmonary hypertension (CTEPH) who experience shortness of breath during exercise and reduced
exercise capacity despite normalised pulmonary arterial pressure (PAP) at rest; however, the relationship
between exercise pulmonary hypertension and exercise capacity remains unclear. Here we aimed to
determine whether exercise pulmonary hypertension is related to exercise capacity and ventilatory
efficiency in CTEPH patients with normalised resting haemodynamics after pulmonary balloon
angioplasty (BPA).

Patients and methods: In total, 249 patients with CTEPH treated with BPA (meantsp age 63+14 years;
male:female 62:187) with normal mean PAP (mPAP) (<25 mmHg) and pulmonary arterial wedge pressure
(<15 mmHg) at rest underwent cardiopulmonary exercise testing with right heart catheterisation. mPAP-
cardiac output (CO) during exercise was plotted using multipoint plots. Exercise pulmonary hypertension
was defined by a mPAP-CO slope >3.0.

Results: At rest, pulmonary vascular resistance was significantly higher in the exercise pulmonary
hypertension group (n=116) than in the non-exercise pulmonary hypertension group (n=133). Lower peak
oxygen consumption (13.5+3.8 versus 16.6+4.7 mL-min~"kg™'; p<0.001) was observed in the former
group. The mPAP-CO slope was negatively correlated with peak oxygen consumption (r=—-0.45, p<0.001)
and positively correlated with the minute ventilation versus carbon dioxide output slope (r=0.39, p<0.001).
Conclusions: Impaired exercise capacity and ventilatory efficiency were observed in patients with CTEPH
who had normalised PAP at rest but exercise pulmonary hypertension.

Received: 10 Oct 2019 | Accepted after revision: 26 March 2020
Copyright ©ERS 2020
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Abstract

This multicenter, prospective, non-interventional study (ClinicalTrials.gov: NCT02117791) evaluated the safety and effectiveness of
riociguat for chronic thromboembolic pulmonary hypertension in Japanese clinical practice, registering all patients with chronic
thromboembolic pulmonary hypertension treated with riociguat following its launch in Japan in April 2014. Safety was assessed by
analyzing the adverse drug reactions. Effectiveness measurements included the assessment of change in World Health Organization
functional class, six-minute walk test, and hemodynamics. Overall, 103| patients were included in the safety analysis with 811
(78.7%) patients in World Health Organization functional class Il/lll. The mean treatment duration was 591.4 days (median 441.0
days). Adverse drug reactions were reported in 19.5% of patients, the most common being hypotension (5.9%), headache (3.0%),
dizziness (1.9%), and gastroesophageal reflux disease (1.5%). Serious adverse drug reactions were reported in 2.1% of patients.
Estimated survival was 97.0% at one year, 95.8% at two years, and 94.4% at three years. The effectiveness analysis (n= 1027)
showed significant increases from baseline in six-minute walking distance, and significant reductions from baseline in mean pul-
monary arterial pressure and pulmonary vascular resistance. These interim results of riociguat in Japanese patients with chronic
thromboembolic pulmonary hypertension demonstrated a safety profile that was generally consistent with those of pivotal clinical
studies. The study is ongoing, and will continue to provide insights into the safety and effectiveness of riociguat in real-world
practice.

Keywords
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Introduction . . : . :
obstruction of proximal arteries, some patients with

Chronic ~ thromboembolic ~ pulmonary  hypertension CTEPH develop pulmonary small-vessel disease (microvas-
(CTEPH) is characterized by obstruction of the pulmonary culopathy), similar to that observed in idiopathic pulmonary
vasculature by organized thromboembolic material, as a

consequence of major vessel thromboembolism, leading to ]
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3D in vitro Model of Vascular Medial
Thickening in Pulmonary Arterial
Hypertension
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Masaya Yamamoto3+, Hiromi Matsubara?, Mitsunobu R. Kano'° and Aiko Ogawa?*
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School of Engineering, Tohoku University, Sendai, Japan, * Graduate School of Biomedical Engineering, Tohoku University,
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In pulmonary arterial hypertension (PAH), excessive proliferation of pulmonary artery
smooth muscle cells (PASMCs) causes vascular medial thickening. Medial thickening
is a histopathological hallmark of pulmonary vascular remodeling, the central disease
process driving PAH progression. Pulmonary vascular remodeling causes stenosis
and/or obstruction of small pulmonary arteries. This leads to increased pulmonary
vascular resistance, elevated pulmonary arterial pressure, and ultimately right heart
failure. To improve the survival of PAH patients, which remains at approximately 60%
at 3 years after diagnosis, the development of novel PAH-targeted drugs is desired.
To this end, a detailed understanding of the mechanisms underlying excessive PASMC
proliferation and the medial thickening that ensues is necessary. However, a lack of
in vitro models that recapitulate medial thickening impedes our deeper understanding of
the pathogenetic mechanisms involved. In the present study, we applied 3-dimensional
(8D) cell culture technology to develop a novel in vitro model of the pulmonary artery
medial layer using human PAH patient-derived PASMCs. The addition of platelet-derived
growth factor (PDGF)-BB, a mitogen known to promote excessive PASMC proliferation
in PAH, resulted in increased thickness of the 3D-PAH media tissues. Conversely,
administration of the PDGF receptor inhibitor imatinib or other clinical PAH drugs
inhibited this medial thickening-inducing effect of PDGF-BB. Altogether, by using 3D cell
culture technology, we report the generation of an in vitro model of medial thickening in
PAH, which had hitherto not been successfully modeled in vitro. This model is potentially
useful for assessing the ability of candidate PAH drugs to suppress medial thickening.

Keywords: pulmonary arterial hypertension, medial thickening, pulmonary artery smooth muscle cell, 3D culture,
PDGF signaling, imatinib

INTRODUCTION

Pulmonary arterial hypertension (PAH) is a devastating disease. In PAH, pulmonary vascular
remodeling causes stenosis and/or obstruction of small pulmonary arteries. This leads to increased
pulmonary vascular resistance, elevated pulmonary arterial pressure, and ultimately right heart
failure. The survival rate is approximately 60% at 3 years after diagnosis despite decades of
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Abstract

Background: Patients with fibrotic interstitial lung disease (FILD) often experience gas exchange abnormalities and
ventilatory limitations, resulting in reduced exercise capacity. High-flow nasal cannula (HFNC) oxygen therapy is a novel
treatment, whose physiological beneficial effects have been demonstrated in various clinical settings. We hypothesized that
HFNC oxygen therapy might be superior to conventional oxygen therapy for improving exercise capacity in FILD patients.

Methods: \We performed a prospective randomized controlled crossover trial with a high-intensity constant work-rate
endurance test (CWRET) using HFNC (50 L/min, FiO, 0.5) and a venturi mask (VM) (15 L/min, FiO, 0.5) for oxygen delivery in
FILD patients. The primary outcome variable was endurance time. The secondary outcome variables were SpO,, heart rate,
Borg scale (dyspnea and leg fatigue), and patient's comfort.

Results: Seven hundred and eleven patients were screened and 20 eligible patients were randomized. All patients completed
the trial. The majority of patients were good responders to VM and HFNC compared with the baseline test (VM 75%; HFNC
65%). There was no significant difference in endurance time between HFNC and VM (HFNC 6.8 [95% CI 4.3-9.3] min vs VM 7.6
[95% Cl 5.0-10.1] min, p = 0669). No significant differences were found in other secondary endpoints. Subgroup analysis with
HFNC good responders revealed that HFNC significantly extended the endurance time compared with VM (VM 64 [95%Cl 4.5—
83] min vs HFNC 7.8 [95%C| 58-9.7] min, p = 0.046), while no similar effect was observed in the VM good responders.

Conclusions: HFNC did not exceed the efficacy of VM on exercise capacity in FILD, but it may be beneficial if the settings
match. Further large studies are needed to confirm these findings.
Trial registration: UMIN-CTR: UMIN000021901.

Keywords: Fibrotic interstitial lung disease, High-flow nasal cannula, Oxygen therapy, Exercise capacity, Pulmonary rehabilitation,
Health status
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Background: Pulmonary endothelial damage has a negative impact on the maintenance of normal pulmonary vas-
cular function. Such damage results in delayed thrombus dissolution and vascular remodeling in chronic throm-
boembolic pulmonary hypertension (CTEPH). Although endothelial progenitor cells (EPCs) may be incorporated
into neovasculature during vascular repair, their function in CTEPH remains unclarified, especially under the aug-
mentation of soluble guanylate cyclase (sGC) activity.
Methods and results: We evaluated the effect of EPCs on endothelial function and compared the effect of riociguat,
a sGC stimulator, on the number and function of circulating EPCs in two groups of CTEPH patients. The two
groups consisted 16 CTEPH patients who were treatment naive (Naive group), and 14 CTEPH patients who
were being treated with riociguat, a sGC stimulator (Riociguat group). The number of circulating EPCs in the
Riociguat group was significantly higher than that in the Naive group. Gene expression levels associated with an-
giogenesis were significantly higher in EPCs of the Riociguat group. EPC-stimulated tube formation and migration
of human pulmonary microvascular endothelial cell (hPMVEC) in the Riociguat group exceeded that in the Naive
group. The angiogenic ability of hPMVECs stimulated by EPCs in the Riociguat group was enhanced compared to
that of the sGC stimulator, BAY 41-2272.
Conclusion: These findings indicate that riociguat may induce EPCs to play a protective role via modulation of en-
dothelial functions associated with CTEPH.
Translation aspect of the work: Endothelial dysfunction exacerbates CTEPH. Riociguat enhanced the protective role
of EPCs via neovascularization, which prevented vascular remodeling and alleviated CTEPH.

© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

angiogenesis may play a crucial role in vascular remodeling. There-
fore, detailed investigations of pulmonary endothelial functions,

Chronic thromboembolic pulmonary hypertension (CTEPH) is a
rare and progressive disease. It is characterized by organized
thrombi that obstruct pulmonary arteries and cause small vessel dis-
ease, similar to those present in pulmonary arterial hypertension
(PAH) [1,2]. Medical treatment of CTEPH targets vasodilation. How-
ever, pulmonary vascular remodeling is also an important therapeu-
tic target in CTEPH. Endothelial repair mechanisms including
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Development, AMED [15ek0109127h0001], and by JSPS KAKENHI [JP19K17665].

* Corresponding author at: Department of Respirology, Graduate School of Medicine,
Chiba University, 1-8-1 Inohana, Chuou-ku, Chiba 260-8670, Japan.
E-mail address: shiitake@mx7.ttcn.ne.jp (K. Yamamoto).

https://doi.org/10.1016/j.ijcard.2019.07.017

and their association with vascular injury and repair, may lead to
therapeutic benefits to CTEPH patients.

Endothelial progenitor cells (EPCs), derived from the bone mar-
row, enter peripheral circulation to participate in re-
endothelialization or neovascularization of damaged vessels, either
directly or through paracrine effects [3]. However, controversial
findings, such as EPC dysfunction as well as EPC participation in vas-
cular remodeling, have been reported in PAH [4,5]. Reportedly, the
number of circulating EPCs is elevated in PAH patients treated with
vasodilators [4,6]. However, neither the function of circulating EPCs
nor the effect of treatment on EPCs have been satisfactorily eluci-
dated in PAH or CTEPH.

Pulmonary vasodilators are commonly used in both PAH and CTEPH.
It has been reported that vasodilators including phosphodiesterase 5 in-
hibitor (PDE5i), soluble guanylate cyclase (sGC) stimulator, and the
endothelin receptor antagonist (ERA) have augmented endothelial
function [7], and prevented vascular remodeling in rat PAH models [8].

0167-5273/© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract

Pulmonary arteriovenous malformation (PAVM) is a potential cause of hemothorax. The risk of PAVM rupture is reported
to be higher during pregnancy for several reasons, including increased body fluid and a change in hormonal conditions.
A 34-year-old pregnant woman suddenly felt right chest pain and dyspnea in the 28th week of gestation. Chest X-ray and
computed tomography showed massive right pleural effusion. Her vital signs gradually deteriorated with hemorrhagic shock,
necessitating emergency surgery. During exploratory thoracoscopy, active bleeding from the middle lobe was noticed and
gauze packing was required to maintain her blood pressure. Following conversion to major thoracotomy, wedge resection
of the middle lobe was performed with a linear stapler, and finally, her general condition became stable. Her postoperative
course was uneventful. A histological examination of the resected specimen confirmed the diagnosis of ruptured PAVM.
Her baby was successfully delivered at the 38th week of gestation.

Keywords Hemothorax - Pulmonary arteriovenous malformation (PAVM) - Pregnancy - Hereditary hemorrhagic
telangiectasia (HHT)

Introduction rupture of a PAVM during pregnancy [3, 4]. In general, in

most cases PAVM rupture is diagnosed after it has caused
Pulmonary arteriovenous malformation (PAVM) is a struc-  hemothorax. Contrast computed tomography (CT) is useful
turally abnormal blood vessel that results in direct capillary-  for the diagnosis of PAVM rupture, but it is not positively
free communication between pulmonary and systemic cir-  recommended for pregnancy. Furthermore, contrast CT can

culation and anatomic right-to-left shunt [1]. PAVM often  be difficult to perform for patients in a state of hemorrhagic
presents as a pulmonary lesion of hereditary hemorrhagic ~ shock.

telangiectasia (HHT). PAVM causes various complications, PAVM rupture should be considered when a pregnant
including hemoptysis, hemothorax, ischemic stroke, and ~ woman presents with hemothorax even she was previously
dyspnea. healthy. Hemothorax caused by PAVM rupture is often

Pregnancy has been reported to be risk factor for PAVM  lethal. We herein present a case of a pregnant woman with
rupture due to several reasons, including increased blood  life-threatening hemothorax caused by a ruptured PAVM,
volume and cardiac output, and the relaxation of the arterial =~ who was successfully treated with emergency surgery.
smooth muscle due to the higher level of progesterone [2].

There are several case reports on hemothorax caused by the
Case report

< Takahiro Nakajima
takahiro_nakajima@med.miyazaki-u.ac.jp

A 34-year-old previously healthy woman in the 28th week
of gestation for her first pregnancy suddenly felt right chest
Department of General Thoracic Surgery, Graduate School pain without trauma. Chest X-ray showed right pleural effu-
of Medicine, Chiba University, 1-8-1 Inohana, Chuo-ku, sion, and non-contrasted CT suggested hemothorax; how-
Chiba 260-8670, Japan . .

ever, there were no signs of pneumothorax (Fig. 1). At first,

Department of Respiratory Medicine, Chiba University her systolic blood pressure was > 100 mmHg, but gradually

Graduate School of Medicine, Chiba, Japan
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Background: In the current era of treatment of pulmonary hypertension (PH) in Japan, combination therapy has
been frequently used thanks to the medical insurance system. Additionally, pulmonary balloon angioplasty
(BPA) is widely performed for chronic thromboembolic PH (CTEPH).

Methods: To elucidate the long-term prognosis and the prognostic factors among all five subtypes of PH in this
new era, we examined the current status of management of PH from November 2012 to April 2016 in the mul-
ticenter registry by the Japanese Pulmonary Circulation Society.

Results: Among 1253 consecutive patients registered from 20 PH centers in Japan, we analyzed 997 patients with
mean pulmonary arterial pressure > 25 mmHg by right heart catheterization. Transplant-free survival at 5 years
in pulmonary arterial hypertension (PAH), PH due to left-heart disease, PH due to lung diseases, CTEPH, and mis-
cellaneous PH were 74.0, 69.3, 63.7, 92.0, and 55.3%, respectively. Of note, 32% of PAH patients were treated with
double combination therapy and 42% of those with triple combination therapy, and 66% of CTEPH patients with
BPA. Although PAH patients with triple combination therapy had worse hemodynamic parameters than those
with other medications, triple combination therapy showed the best prognosis. BPA in CTEPH improved survival
even when adjusted for the key background factors.

Conclusions: In the current era of PH treatment in Japan, the five-year transplant-free survival rate in this study
was 74% for PAH and 92% for CTEPH, in which active combination medical therapy for PAH and higher perfor-
mance rate of BPA for CTEPH may be involved.

Keywords:

Balloon pulmonary angioplasty
Combination therapy
Prognosis

Prognostic factors

Pulmonary hypertension

© 2019 Elsevier B.V. All rights reserved.

1. Introduction In the past two decades, the disease-targeted medical therapy, orig-

inally for PAH, for major three pathways have been developed, includ-

Pulmonary hypertension (PH) is a disease characterized by elevated
pulmonary arterial pressure and finally leads to right heart failure and
premature death [1]. PH is classified into five subgroups, including
group 1, pulmonary arterial hypertension (PAH), group 2, PH associated
with left-heart disease (PH-LHD), group 3, PH associated with lung dis-
ease (PH-lung), group 4, chronic thromboembolic pulmonary hyperten-
sion (CTEPH), and group 5, miscellaneous PH (PH-misc) [2].

* Corresponding author at: Department of Cardiovascular Medicine, Tohoku University
Graduate School of Medicine, 1-1 Seiryo-machi, Aoba-ku, Sendai 980-8574, Japan.
E-mail address: shimo@cardio.med.tohoku.ac.jp (H. Shimokawa).
1 This author takes responsibility for all aspects of the reliability and freedom from bias
of the data presented and their discussed interpretation.
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0167-5273/© 2019 Elsevier B.V. All rights reserved.

ing prostacyclin, endothelin-1, and nitric oxide [3]. Despite the
progress in the treatment, the prognostic information on all the five
subgroups of PH in the same population still lacks due to the rarity of
the disease [4-6]. Furthermore, the details of patients' characteristics
and status of PAH-targeted drugs in all five groups remain to be exam-
ined in the modern era. In Japan, the triple combination therapy has
been frequently used for PAH thanks to the national medical insurance
system that allows the insured to secure medical expenses that are too
expensive to prepare on their own. Additionally, pulmonary balloon an-
gioplasty (BPA) is nation-widely performed for CTEPH.

In the present study, we thus conducted a multicenter, observational
registry study by the Japanese Pulmonary Circulation Society to
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Pulmonary hypertension with a low cardiac index requires
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ABSTRACT

Background and objective: The optimal oxygen sup-
plementation needed to avoid tissue hypoxia in
patients with pulmonary hypertension (PH) remains
unclear. This study aimed to identify the arterial oxy-
gen tension (Pa0,) level needed to avoid tissue hyp-
oxia which results in a poor prognosis in patients
with PH.

Methods: We retrospectively analysed the data for 1571
right heart catheterizations in patients suspected of hav-
ing PH between 1983 and 2017 at our institution. Exam-
inations were classified according to mean pulmonary
arterial pressure (mPAP), cardiac index (CI) and the
presence of lung disease, pulmonary arterial hyperten-
sion (PAH) or chronic thromboembolic PH (CTEPH).
The PaO, levels needed to avoid tissue hypoxia were
compared in each subgroup.

Results: The estimated Pa0O, equivalent to a mixed
venous oxygen tension (PvO,) of 35 mm Hg (tissue
hypoxia) was 63.2 mm Hg in all patients, 77.0 mm Hg
in those with decreased CI (<2.5 L/min/m?®) and
57.0 mm Hg in those with preserved CI. Multivariate
regression analysis identified mPAP, CI and PaO, to be
independent predictors of extremely low PvO,. Similar
results were observed regardless of the severity of PH
or the presence of lung disease, PAH or CTEPH. The
Pa0, level needed to avoid tissue hypoxia was higher
in patients with mild PH and decreased CI than in
those with severe PH and preserved CI (70.2 vs
61.5 mm Hg).

Conclusion: These findings indicate that a decreased CI
rather than increased mPAP induces tissue hypoxia in
PH. Patients with PH and decreased CI may need
adjustment of oxygen therapy at higher PaO, levels
compared with patients with preserved CI.

Key words: cardiac index, long-term oxygen therapy, pulmo-
nary hypertension, tissue hypoxia.
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SUMMARY AT A GLANCE

Patients with pulmonary hypertension and a
decreased cardiac index (CI) often have tissue hyp-
oxia, which results in a poor prognosis, even though
their arterial oxygen tension (Pa0O,) is =60 mm
Hg. Conventional oxygen supplementation might be
insufficient, and adequate oxygenation and medical
treatment that could increase CI are important for
these patients.

INTRODUCTION

Pulmonary hypertension (PH) occurs under several
conditions, including pulmonary arterial hypertension
(PAH), lung disease, heart disease and pulmonary
thrombosis."? The prognosis is poor if PH is severe,
regardless of the cause. It is known that oxygen sup-
plementation can improve pulmonary haemodynamic
parameters in patients with PH,® and long-term oxy-
gen therapy (LTOT) is recommended for such
patients."**> However, the survival benefit of LTOT in
patients with PH is unclear. Moreover, the rec-
ommended levels of arterial oxygen tension (PaO,) at
which LTOT should be initiated in these patients are
determined using data for chronic obstructive pulmo-
nary disease (COPD)."**

Tissue hypoxia is a poor prognostic factor in many
conditions. Mixed venous oxygen tension (PvO,) can
reflect the state of tissue oxygenation well, and
PvO, < 35 mm Hg is recognized as a clinical marker for
tissue hypoxia.®™° Furthermore, a lower PvO, seems to
reflect poor survival in patients with severe cardiopul-
monary disease.® In patients with PAH, mixed venous
oxygen saturation (SvO,) is recognized as a predictor of
a poor prognosis.'' Therefore, it would be better to
adjust LTOT for maintenance of tissue oxygenation,
that is, the target PaO, might be set to maintain a mini-
mum PvO, (>35 mm Hg).**

The relationship between PaO, and PvO, in
patients with PH is unclear. The aim of this study was
to clarify the optimal PaO, level needed to avoid tis-
sue hypoxia.

Respirology (2020) 25, 97-103
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How COVID-19 Affected the Introduction of Telemedicine and Patient Reported Outcomes
Among Patients With Pulmonary Hypertension
—A Report From a Referral Center in Japan—
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How COVID-19 Affected the Introduction of Telemedicine
and Patient Reported Outcomes Among Patients
With Pulmonary Hypertension
— A Report From a Referral Center in Japan —

Yuichi Tamura, MD, PhD; Rika Takeyasu, BSc; Asuka Furukawa, MD; Hiromi Takada, BSc;
Mineki Takechi, PhD; Hirohisa Taniguchi, MD; Akio Kawamura, MD, PhD

Background: COVID-19 is fatal to patients with pulmonary hypertension (PH), so preventive actions are recommended. This study
investigated the effectiveness of telemedicine and effects on quality of life (QOL) in the treatment of patients with PH.

Methods and Results: Japanese patients with PH (n=40) were recruited from one referral center. Patient self-reported anxiety
worsened significantly and elderly patients in particular experienced detrimental lifestyle changes under COVID-19. Telemedicine

worked well to decrease the frequency of going out.

Conclusions: Telemedicine is effective in reducing travel distances, and frequent remote interventions may be desirable for older,

anxious patients.

Key Words: COVID-19; emPHasis-10; Patient-reported outcome; Pulmonary hypertension; Telemedicine

ulmonary hypertension (PH) is a rare disease, but in
P recent years the survival of patients with pulmonary

arterial hypertension (PAH) or chronic thromboem-
bolic PH (CTEPH) has improved.!2 Thus, it has become
increasingly important to assess patients’ long-term quality
of life using indicators for patient-reported outcomes (PRO)
as well as prognostic assessment.34

In addition to frequently causing pneumonia, COVID-19
infection causes thrombosis and pulmonary circulatory
disorders.> Thus, COVID-19 is considered to present a
high risk of mortality if a patient with PH is infected.®
Patients with PH also know that their disease reduces the
pulmonary circulation, so they try to reduce their own risk
of infection by making lifestyle changes and reinforcing
preventive health behaviors. In this context, telemedicine
is expected to be effective as a means of reducing the risk
of infection for patients.®?

In this study we investigated the lifestyle changes of PH
patients resulting from the COVID-19 outbreak in Japan
and whether these changes had negative or positive effects
on patients with PH. We also analyzed the role of telemedi-
cine in treating PH patients by examining modality, distance
patients would have traveled, and frequency of use.

Methods

Participants

Japanese patients with PH (including PAH and CTEPH)
aged >18 years were recruited to the study. Patients were
excluded from the study if their World Health Organization
(WHO) functional class was expected to change or PH-
specific treatment was expected to start or change during
the study. In addition, patients who were unable to under-
stand and respond to the questionnaire due to comorbidities
were excluded from the study.

Data Collection

A questionnaire investigating the effects of COVID-19 was
administered to patients between 17 and 23 May 2020 at a
center for PH in Japan (the International University of
Health and Welfare Mita Hospital).

This study was conducted in accordance with the Decla-
ration of Helsinki and the Ethical Guidelines for Medical
and Health Research Involving Human Subjects. The
study was approved by the International University of
Health and Welfare Ethics Review Board (No. 5-16-30)
and the procedures followed the ethical standards of the
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Abstract

Right ventricular function critically affects the prognosis of patients with pulmonary arterial hypertension. We aimed to analyze the
prognostic value of right ventricular indices calculated using magnetic resonance imaging and right heart catheterization metrics in
pulmonary arterial hypertension. We retrospectively collected data from 57 Japanese patients with pulmonary arterial hyperten-
sion and |8 controls and calculated six indices of right ventricular function: two indices of contractility (end-systolic elastance
calculated with right ventricular maximum pressure and with magnetic resonance imaging metrics); two indices of right ventricular—
pulmonary arterial coupling (end-systolic elastance/arterial elastance calculated with the pressure method (end-systolic elastance/
arterial elastance (P)) and with the volume method (end-systolic elastance/arterial elastance (V)); and two indices of right ven-
tricular diastolic function (stiffness () and end-diastolic elastance). We compared the indices between controls and patients with
pulmonary arterial hypertension and examined their prognostic role. In patients with pulmonary arterial hypertension, end-systolic
elastance (right ventricular maximum pressure) was higher (pulmonary arterial hypertension 0.94 (median) vs control 0.42
(mmHg/mL), p <0.001), end-systolic elastance/arterial elastance (V) was lower (pulmonary arterial hypertension 0.72 vs control
1.69, p <0.001), and B and end-diastolic elastance were significantly higher than those in the controls. According to the log-rank
test, end-systolic elastance/arterial elastance (P) and end-diastolic elastance were significantly associated with the composite event
rate. According to the multivariate Cox regression analysis, decreased end-systolic elastance/arterial elastance (P) was associated
with a higher composite event rate (hazard ratio 11.510, 95% confidence interval: 1.954-67.808). In conclusion, an increased right
ventricular contractility, diastolic dysfunction, and a trend of impaired right ventricular—pulmonary arterial coupling were observed
in our pulmonary arterial hypertension cohort. According to the multivariate outcome analysis, a decreased end-systolic elastance/
arterial elastance (P), suggestive of impaired right ventricular—pulmonary arterial coupling, best predicted the pulmonary arterial
hypertension-related event.
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magnetic resonance imaging, pulmonary hypertension, pulmonary vasodilator, right ventricular function
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Introduction

Studies have shown that right ventricular (RV) function crit-
ically determines the prognosis of patients with pulmonary ]
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B RERNFHmEACEK > CTEHMI Lz, MBARIAL D genomic DNA Z#iti L. RAGE Z#J— B335 AGER &

81




{LFAD SNP Tdd rs2070600 (Gly82Ser). rs1800625. rs2853807 (CDUL\T. TagMan Probe ZF
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The Gly82Ser mutation in AGER
contributes to pathogenesis

of pulmonary fibrosis in combined
pulmonary fibrosis and emphysema
(CPFE) in Japanese patients

Takumi Kinjo?, Yoshiaki Kitaguchi***, Yunden Droma?, Masanori Yasuo?, Yosuke Wada?,
Fumika Ueno?!, Masao Ota? & Masayuki Hanaoka?

The dominant pathogenesis underlying the combined pulmonary fibrosis and emphysema (CPFE)
remains unresolved. The receptor for advanced glycation end-products (RAGE) is highly expressed

in lung tissues and interacts with distinct multiple ligands, implicating it in certain lung diseases. To
elucidate the pathogenesis of CPFE, we genotyped three single nucleotide polymorphisms (SNPs:
rs2070600, rs1800625, and rs2853807) of the gene encoding RAGE (AGER) in 111 CPFE patients and
337 chronic obstructive pulmonary disease (COPD) patients of Japanese by using StepOne Real-Time
PCR System for SNP genotyping assay. Serum levels of soluble RAGE (sSRAGE) were measured by
ELISA. We found that the allele frequency of rs2070600 was significantly different between the two
groups [corrected P (Pc) =0.015]. In addition, the minor allele was associated with CPFE patients
relative to COPD patients in a dominant effect model (Odds Ratio=1.93; Pc=0.018). Moreover, the
serum sRAGE level was significantly lower in the CPFE group than the COPD group (P =0.014). The
rs2070600 minor allele was significantly associated with reduced sRAGE level in CPFE patients and
independently affected sRAGE level reduction in this group (P =0.020). We concluded that the AGER
rs2070600 minor allele (Gly82Ser mutation) is associated with the pathogenesis of pulmonary fibrosis
in CPFE in Japanese patients.

Some patients with chronic obstructive pulmonary disease (COPD) have concomitant pulmonary fibrosis in
addition to emphysema, which is known as combined pulmonary fibrosis and emphysema (CPFE)!. CPFE is
characterized by upper-lobe emphysema and lower-lobe fibrosis on high-resolution computed tomography
(HRCT) of the chest and preserved lung volume with serious diminished gas exchange capacity in pulmonary
function tests. Because of frequent complications with pulmonary hypertension, acute lung injury, and lung
cancer, the prognosis of CPFE is significantly poor relative to that of patients with emphysema only"2 To date,
the pathogenesis of CPFE remains to be elucidated in terms of how the two conditions co-occur when they are
considered to have different physiological and radiological characteristics. Our previous study demonstrated
that enrichment of gene expression in fibrotic tissue differs from that in emphysematous lesions in lung tissues
from patients with CPFE’. Genetic factors have been suggested to be involved in CPFE pathogenesis.

The receptor for advanced glycation end-products (RAGE) is a multiligand member of the immunoglobulin
superfamily of cell surface molecules*. It interacts with distinct multiple ligands in ways that implicate it in
homeostasis, development, inflammation, and certain lung diseases through modulation of multiple intracellular
signaling pathways*. RAGE is constitutively highly expressed in the lung®, where decreased expression is associ-
ated with pulmonary fibrosis® and lung cancer” and upregulated expression has been observed in COPD®. The
soluble form of RAGE (sRAGE) in the circulation is produced through alternative splicing of RAGE pre-mRNA

IFirst Department of Internal Medicine, Shinshu University School of Medicine, Matsumoto, Japan. 2Division of
Hepatology and Gastroenterology, Department of Medicine, Shinshu University School of Medicine, Matsumoto,
Japan. *email: kitaguti@shinshu-u.ac.jp
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Inositol 1,4,5- trisphosphate receptor 2
as a novel marker of vasculature to delineate processes of cardiopulmonary development
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ARTICLE INFO ABSTRACT

Keywords:
Inositol trisphosphate receptor type 2
Pulmonary artery

Congenital heart diseases (CHDs) involving the outflow tract (OFT), such as persistent truncus arteriosus (PTA),
lead to mortality and morbidity with implications not only in the heart, but also in the pulmonary vasculature. The
mechanisms of pulmonary artery (PA) development and the etiologies underlying PA disorders associated with

Lung . CHD remain poorly understood partly because of a specific marker for PA development is nonexistent. The three
Persistent truncus arteriosus . . . . 24 .
Thxl subtypes of inositol 1,4,5-trisphosphate receptors (IPsR1, 2, and 3) are intracellular Ca®" channels that are essential

for many tissues and organs. We discovered that IP3R2 was expressed in the vasculature and heart during devel-
opment using transgenic mice, in which a LacZ marker gene was knocked into the IP3R2 locus. Whole-mount and
section LacZ staining showed that IP3sR2-LacZ-positive cells were detectable exclusively in the smooth muscle cells,
or tunica media, of PA, merging into «SMA-positive cells during development. Furthermore, our analyses suggested
that IPsR2-LacZ positive PA smooth muscle layers gradually elongate from the central PA to the peripheral PAs
from E13.5 to E18.5, supporting the distal angiogenesis theory for the development of PA, whereas IPsR2-LacZ was
rarely expressed in smooth muscle cells in the pulmonary trunk. Crossing IPsR-LacZ mice with mice hypomorphic
for Tbx1 alleles revealed that PTA of Tbx1 mutants may result from agenesis or hypoplasia of the pulmonary trunk;
thus, the left and right central to peripheral PAs connect directly to the dorsal side of the truncus arteriosus in these
mutants. Additionally, we found hypercellular interstitial mesenchyme and delayed maturation of the lung endo-
derm in the Tbx1 mutant lungs. Our study identifies IP3R2 as a novel marker for clear visualization of PA during
development and can be utilized for studying cardiopulmonary development and disease.

1. Introduction determinant of surgical indications and clinical treatment for CHD;

however, precise mechanisms of PA development and the etiologies

Congenital heart disease (CHD) is the most common cause of infant
deaths resulting from birth defects; 22.0% of infants who died of a birth
defect had a heart defect (Benjamin et al., 2019). Pulmonary artery (PA)
diseases and airway abnormalities can be present in up to 5-10% of
patients born with CHD. The development of PA is an important

underlying PA diseases with CHD remain poorly understood, partly
because a specific marker for PAs is nonexistent.

Lung development has been well studied in mice. It begins at em-
bryonic day 9, or E9.0 and proceeds to the embryonic stage (E9.0-E9.5),
pseudoglandular stage (E9.5-E16.5), canalicular stage (E16.5-E17.5),
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Abstract

BACKGROUND

In the obese patient population, some patients have severe obstructive sleep
apnea (OSA) with daytime hypoventilation. Such patients are generally identified
on the basis of the presence or absence of daytime hypercapnia, and the condition
is called obesity hypoventilation syndrome. However, mechanisms for such
daytime hypoventilation remain unclear.

AIM
To investigate metabolic syndrome and daytime hypercapnia association based
on hypercapnia prevalence in obese OSA patients in a nested case-control study.

METHODS

Consecutive obese patients (body mass index > 30 kg/m? who underwent
polysomnography due to suspected OSA were included. Among them, patients
with severe OSA (apnea hypopnea index > 30/h) were divided into two groups
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Study Objectives: Congenital central hypoventilation syndrome (CCHS) is caused by the paired-like homeobox 2B (PHOX2B) mutation and predominantly
diagnosed during the neonatal period. Although late-onset CCHS and PHOX2B mutation carriers have been reported, the features of these disease states in adults
remain uncertain. This study aimed to identify the characteristics of adult-onset CCHS and PHOX2B-mutation carriers in adult.

Methods: We mainly searched the PubMed/Medline and Cochrane Databases and classified our target patients into 2 groups: group A, symptomatically diagnosed
with late-onset CCHS in adulthood; group B, adult PHOX2B-mutation carriers. Then, clinical characteristics, including the onset, treatment, long-term course,
and pattern of the PHOX2B mutation in both groups were analyzed. Additionally, a new adult-case of late-onset CCHS was added to the analysis.
Results: Group A was comprised of 12 patients. The onset triggers of illness included a history of respiratory compromise following general anesthesia and
respiratory tract infections. All patients in group A had 20/25 polyalanine repeat mutations and required some chronic ventilatory support at least during sleep,
including portable positive pressure ventilator via tracheostomy or noninvasive positive pressure ventilation. In these patients with ventilatory support during sleep,
sudden death or poor prognosis was not reported. Group B was comprised of 33 adults from 24 families with PHOX2B mutations. Nine patients in group B were
confirmed with the diagnosis of CCHS. Although polyalanine repeat mutations 20/25 represented the most common gene mutation, diverse mutations, including
mosaicism, were observed. Hypoventilation of several cases in group B were underdiagnosed by overnight polysomnography without monitoring for CO,.
Conclusion: Alveolar hypoventilation with unknown origin can be caused by the PHOX2B mutation even in adult cases. Both the identification of the PHOX2B
mutation and the incorporation of capnography in polysomnography are important for adult cases with unexplained alveolar hypoventilation or asymptomatic
mutation carriers.

Keywords: congenital central hypoventilation syndrome, PHOX2B, transcutaneous carbon dioxide monitoring, polysomnography, CCHS, late-onset CCHS
Citation: Hino A, Terada J, Kasai H, et al. Adult cases of late-onset congenital central hypoventilation syndrome and paired-like homeobox 2B-mutation carriers:
an additional case report and pooled analysis. J Clin Sleep Med. 2020;16(11):1891-1900.

BRIEF SUMMARY

Current Knowledge/Study Rationale: Although late-onset congenital central hypoventilation syndrome (CCHS) and paired-like homeobox 3B
(PHOX2B)-mutation carriers have been reported in recent years, the characteristics of adult-onset CCHS remain uncertain. Moreover, clinical information
of the PHOX2B-mutation carriers who were identified by familial screening for patients with CCHS is particularly insufficient.

Study Impact: This was the first pooled analysis that evaluated adult-onset CCHS and PHOX2B-mutation carriers in adults. For cases with unexplained
alveolar hypoventilation or the family of proband, both the identification of the PHOX2B mutation and the incorporation of capnography in polysomnography
are important to improve outcomes, even in adults.
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INTRODUCTION

Congenital central hypoventilation syndrome (CCHS) is a rare
and life-threating disorder due to the mutation of the paired-like
homeobox 2B (PHOX2B) gene, presenting as an abnormal
ventilatory response to hypercapnia and hypoxia.' Most
patients with CCHS are diagnosed with hypoventilation that
requires assisted ventilation during the neonatal period. The
PHOX2B gene, which is located on chromosome 4p12 and
has 3 exons, is a transcription factor that is involved in the
differentiation of the respiratory control system and the

Journal of Clinical Sleep Medicine, Vol. 16, No. 11

autonomic nervous system.>® To date, CCHS studies have
revealed that PHOX2B mutations mainly occur de novo but
can be inherited in an autosomal dominant with variable
penetrance,® and the mutation patterns (eg, expansion length of
the polyalanine tracts in exon 3) are associated with disease
phenotype or severity.’

Since the American Thoracic Society published and updated
the statement on CCHS,*’ CCHS and the diagnostic modal-
ity of PHOX2B mutations became of interest to pediatricians,
physicians, and pulmonologists in the following years. Re-
cently, cases diagnosed beyond the newborn period have been
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Abstract

Background

Pulmonary arterial hypertension (PAH) is frequently complicated by sleep disordered
breathing (SDB), and previous studies have largely focused on hypoxemic SDB. Even
though nocturnal hypercapnia was shown to exacerbate pulmonary hypertension, the clini-
cal significance of nocturnal hypercapnia among PAH patients has been scarcely
investigated.

Method

Seventeen patients with PAH were identified from 246 consecutive patients referred to
Kyoto University Hospital for the evaluation of lung transplant registration from January
2010 to December 2017. Included in this study were 13 patients whose nocturnal transcuta-
neous carbon dioxide partial pressure (PtcCO,) monitoring data were available. Nocturnal
hypercapnia was diagnosed according to the guidelines of the American Academy of Sleep
Medicine. Associations of nocturnal PtcCO, measurements with clinical features, the find-
ings of right heart catheterization and pulmonary function parameters were evaluated.

Results

Nocturnal hypercapnia was diagnosed in six patients (46.2%), while no patient had daytime
hypercapnia. Of note, nocturnal hypercapnia was found for 5 out of 6 patients with idiopathic
PAH (83.3%). Mean nocturnal PtcCO, levels correlated negatively with the percentage of
predicted total lung capacity (TLC), and positively with cardiac output and cardiac index.

PLOS ONE | https://doi.org/10.1371/journal.pone.0227775  April 15, 2020
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Evaluation of respiratory center function in congenital central hypoventilation syndrome
by monitoring electrical activity of the diaphragm
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Evaluation of respiratory center function in congenital central hypoven-
tilation syndrome by monitoring electrical activity of the diaphragm

Yosuke Yamada, Hisaya Hasegawa, Nobuhide Henmi, Shio Tsuruta, Masanori Wasa, Hirotaka Kihara, Takayuki
Kodera, Toshinari Kouyama and Kensuke Kumazawa

Department of Neonatology, Tokyo Women’s Medical University Medical Center East, Tokyo, Japan

Abstract Background: A definitive diagnosis of congenital central hypoventilation syndrome (CCHS) is made by genetic
testing. However, there are only a few examinations that warrant genetic testing. Electrical activity of the dia-
phragm (Edi) reflects neural respiratory drive from respiratory center to diaphragm. We evaluated the function of
the respiratory center in CCHS by Edi monitoring.

Methods: Monitoring of Edi was performed in six CCHS cases without mechanical ventilation. The monitoring
time was 30 consecutive minutes from wakefulness to sleep. The TcPCO, or EtCO, and SpO, were recorded
simultaneously.

Results: The Edi peak during wakefulness was 14.0 (10.3-21.0) pV and the Edi peak during sleep was 6.7 (3.8—
8.0) uV. The Edi peak during sleep was significantly lower than the Edi peak during wakefulness, and patients were
in a state of hypoventilation. Although TcPCO, or EtCO, increased due to hypoventilation, an increase in the Edi
peak that reflects central respiratory drive was not observed. AEdi/ACO, was —0.06pV/mmHg. Maximum EtCO,
or TcPco, was 51 mmHg, and the average SpO, was 91.5% during monitoring.

Conclusions: We confirmed that Edi monitoring could evaluate the function of the respiratory center and reproduce
the hypoventilation of CCHS. The present study suggested that Edi monitoring is a useful examination in deciding

whether to perform genetic testing or not and it may lead to an early diagnosis of CCHS.

Key words congenital central hypoventilation syndrome, diagnostic method, early diagnosis, electrical activity of diaphragm,

respiratory center function.

Congenital central hypoventilation syndrome (CCHS) is char-
acterised by hypoventilation mainly during sleep due to a
congenital disorder of the respiratory center." The pathology
of CCHS is a disorder of the ventilatory response to hyper-
capnia in the respiratory center. Central respiratory drive, an
increase in the amount of ventilation, is not observed in
spite of hypercarbia. The main treatment in CCHS is appro-
priate mechanical ventilation preventing hypoventilation,
because there is no definitive therapy for the respiratory
center. The incidence rate of CCHS is 1/150 000 and CCHS
is diagnosed by exclusion of infectious, neurologic, meta-
bolic, and respiratory diseases, so we often have difficulty
in making a diagnosis of CCHS. Although a definitive diag-
nosis of CCHS is made by confirming PHOX2B gene muta-
tion, there are not many institutions for genetic testing.”
This situation is also a factor making the diagnosis difficult.

Correspondence: Yosuke Yamada, MD, Department of Neonatol-
ogy, Tokyo Women’s Medical University Medical Center East,
2-1-10 Nishiogu, Arakawa-ku, Tokyo 116-8567, Japan. Email:
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Received 6 May 2020; revised 8 June 2020; accepted 17 June
2020.

© 2020 Japan Pediatric Society

We need examinations that warrant genetic testing for early
diagnosis.

Electrical activity of the diaphragm (Edi) is a myogenic
potential of the diaphragm. It is measured by a special catheter
that is inserted to the stomach like a nasogastric tube. It is
used as a trigger for respiratory support in “neurally adjusted
ventilatory assist” (NAVA) mode. It is also used for monitor-
ing the respiratory center function, because Edi reflects the
central respiratory drive in the respiratory center.> Maximum
and minimum Edi values during each breath are called Edi
peak and Edi minimum. The Edi peak relates to the volume of
each breath, a tidal volume increases in higher Edi peak.
There are a few reports that mentioned a decrease in Edi dur-
ing sleep, which led to a suspicion of CCHS.*® However, the
reports are just case reports and only refer to the Edi of cases
that were monitored with mechanical ventilation during sleep.
We need to consider that the function of the respiratory center
could be modified with mechanical ventilation and the lack of
central respiratory drive in response to hypercapnia is also an
important finding in CCHS. In this study, we investigated
whether Edi monitoring without mechanical ventilation could
evaluate the function of the respiratory center in CCHS and
reproduce the clinical state of CCHS.
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Airway-centered Fibroelastosis Accompanied by Subpleural
Lesions of Unknown Cause in a Young Man Who Later
Developed Pulmonary Hypertension

Shojiro Minomo ', Toru Arai'?, Kazunobu Tachibana', Hideo Matsui', Takahiko Kasai’,
Masanori Akira* and Yoshikazu Inoue "’

Abstract:

A 26-year-old man with a history of bronchial asthma was found to have high-density shadows along the
bronchovascular bundle and in the subpleural area on computed tomography of the chest. Surgical lung bi-
opsy specimens from the right S’ showed fibroelastosis in the subpleural and central airway area with alveo-
lar destruction. He was diagnosed with airway-centered fibroelastosis of unknown cause after multidiscipli-
nary discussions. The patient developed pulmonary hypertension and died 6 years later. The patient was
younger in comparison to patients in earlier reports and had more obvious subpleural fibroelastic lesions in
the upper lobes than in previously described cases.

Key words: airway-centered fibroelastosis, bronchial asthma, bronchial abnormality, pulmonary hypertension,

subpleural lesions, upper lobes

(Intern Med 59: 695-700, 2020)
(DOI: 10.2169/internalmedicine.3256-19)

Introduction

Airway-centered fibroelastosis was first proposed as a
pathological entity with a specific clinical and imaging pres-
entation in 2016 (1). The characteristics of the 5 reported
cases are extensive airway-centered fibroelastosis of the up-
per lobes on histopathology, bronchial abnormality, and pre-
dominantly subpleural upper lobe consolidation on high-
resolution computed tomography (CT) of the chest (1). The
reported patients have all been middle-aged women who
were previously diagnosed with bronchial asthma and ob-
structive or restrictive respiratory dysfunction (1). We herein
report a rare case of airway-centered fibroelastosis in a
young man with obvious parenchymal fibroelastosis in sub-
pleural lesions of both upper lobes who developed pulmo-
nary hypertension.

Case Report

A 26-year-old man presented to a local doctor with a
complaint of cough in 2011. A chest radiograph showed an
infiltrative shadow and loss of volume predominantly in
both upper lung fields. CT of the chest showed high-density
shadows mainly in the upper lung fields (Fig. la-c). These
findings prompted a referral to our institution. The patient’s
past medical history included bronchial asthma since his
teenage years, which was treated with an inhaled corticoster-
oid and a long-acting beta-agonist (salmeterol/fluticasone).
He was a non-smoking clerical worker in a welding factory
and had not inhaled mine dust. He used a down quilt and
had no pets. His family history included a father with liver
disease, a mother with hypertension and hyperlipidemia, and
a younger brother with allergic rhinitis. His body mass in-
dex on the first admission to our hospital was 24.7. Wheeze
was detected on chest auscultation and clubbed fingers were

'Department of Internal Medicine, National Hospital Organization Kinki-Chuo Chest Medical Center, Japan, *Clinical Research Center, National
Hospital Organization Kinki-Chuo Chest Medical Center, Japan, *Department of Pathology, National Hospital Organization Kinki-Chuo Chest
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ARTICLE INFO ABSTRACT

Keywords: Objectives: We aimed to study sirolimus-related lung parenchymal changes by quantitative analysis of computed
RESP?ratOFY system tomography (CT) of the lungs in patients with lymphangioleiomyomatosis (LAM).

Physwl?gi'l " Methods: We studied 20 participants from the Multicenter Lymphangioleiomyomatosis Sirolimus Trial for Safety
x(g?:lis ealt study, who had undergone both thin-section CT scans and pulmonary function tests at baseline, 12, and 24
Clinicalgr};search months. Quantitative CT parameters such as CT-derived total lung capacity, percentage of low attenuation area
Histogram (LAA%), lung density histogram, fractal property of low attenuation area, and airway dimensions were analyzed,

mTOR inhibitors
Lung density
Skewness

Airflow obstruction
Kurtosis

and correlations were conducted between the longitudinal change in each quantitative CT measurement and
changes in pulmonary function were examined. Among 20 participants, pre-trial (n = 8) and post-trial (n = 16) CT
data were also analyzed to deduce pathophysiologic implications of the serial changes in CT parameters during
trial periods.

Results: FEV; significantly increased from baseline to 24 months (slope 3.71 + 1.50 ml/month) whereas FVC
didn't during sirolimus therapy. Strikingly, LAA%, and skewness and kurtosis of density histogram significantly
increased from baseline to 24 months, while mean and mode CT values significantly decreased from baseline to
24 months. Statistically significant positive correlations were found between AFEV; and Askewness (r = 0.465, p
= 0.045). Taking the changes in lung density during pre-trial period into consideration, sirolimus decreases the
area of -800 to -750 Housefield unit (HU) density and inhibits the decrease of -950 to -800 HU area during
treatment, then producing the increased LAA% during the trial and post-trial periods. Given few sirolimus-related
changes in airway dimensions, possible changes in lung mechanics may have contributed to increased FEV.
Conclusion: Our study suggests that the lung density histogram parameters, kurtosis, and skewness, may be useful
as indicators of the efficacy of sirolimus.

1. Introduction

and renal angiomyolipomas (AMLs) [1, 2]. Recent clinical trials, the
Multicenter International Lymphangioleiomyomatosis Efficacy and

Lymphangioleiomyomatosis (LAM) is a rare, progressive neoplastic Safety of Sirolimus (MILES) trial and the Multicenter Lymphangioleio-

lung disease that primarily affects women. LAM is characterized by
proliferation of abnormal smooth muscle-like cells (LAM cells) in the
lungs and along lymphatic vessels, including the lymph nodes and
thoracic ducts. LAM presents with cystic lung destruction, lymphatic
involvement (e.g., chylous pleural effusions, lymphangioleiomyomas),

* Corresponding author.
E-mail address: kseyama@juntendo.ac.jp (K. Seyama).

https://doi.org/10.1016/j.heliyon.2020.e03345

myomatosis Sirolimus Trial for Safety (MLSTS) successfully demon-
strated that the mTOR inhibitor, sirolimus, stabilized lung function
decline and improved the quality of life in adult females with LAM [3, 4].
Furthermore, serum vascular endothelial growth factor D (VEGF-D) was

Received 30 December 2018; Received in revised form 3 May 2019; Accepted 30 January 2020
2405-8440/© 2020 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

109


mailto:kseyama@juntendo.ac.jp
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2020.e03345&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2020.e03345
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2020.e03345

110



EESBRFMRERIE (EaTRBEERMFREE)
DIEAFTHREE

e - ALWIRSRERZE ULEEZMICHY 3ROSR EZBIREILHOERTE T ICXY SHMIEDIRES

MFRDIBE RAER
RRARFAFREFZRATR FREEAR 2R

xRES

IZ N (FZARIATFIRETRR(CHBE L TR DEDIEIRTH D BIEN LXD1ED . [UESZBIRERMI(.
TENSDEMCH UTHAWLWSNTWVSDA, ATk E I DEAERM (CX I D EREIEMDENIED
BREHFZ LW RAR T, KREIRT —IR—RZRAWRFEZITO. AT ZE UCEERMEE (C
T\ D RHADEIREIRMNY. ZEDOFRZNET Dol ERUT.

TZREZE, WA, ILARE. HREL BESE. )ISER. ZHAE. 815 KHRA, RXSFE. 14
Bt RRBES

A. TRZREN
AT ResaE UCEERMEBE (C/2V T DRHAOBMERMNERA T ZR FSBINESIHERFT T
BT ELEBHNEUT,

B. 3RS E

2010 7 AM5 2017 £ 3 AEXTD DPC 7 —IR—RZRAWTHEAME TI/R— MARZIT O Iz, 2iid
(CIRMA DN i (CIFREsEEN & DM DIEMEINFIIE =N TV DS Z B MABEN & EE L.
IEMABAES T, BAFXTICATIWRSEREZT O ITEAIZIRETHRE Uiz, EwENS 3 BUR(CEIIREE
17217 2 TTAEPIDRHANT ARF 472 TUVRVVERI DI IREFZ LR U7z, B 7 H3ETC. 30 B5ET. 1Eke 30
HIECH JUIMIFE, ATIFRe=EHE. ETAREEEAH. ERABZ7DIMALUZ. 1354
DOMEMRITRYF I THEL., BRI SRI—2ZRUIc—REEEAERZRAVVCOS T« v oE
JERIEZ IRV CEIEDFZEITOIZ.

C. THRMER

ANTLHIRIREREZE Uz 12,287 FEAIAR ERD o, [EXHIREARMOESHIE (L. 2RE T BIREAR
K176 456 BlDS5, BREENN SHPRIEN 1 FEFIT D THh oIz, tEZEITo/Z 1 X 4 ODMEmR 7Y
FIEOREAN ABED 226 FEHI & XFEREED 904 GEFIDEESS(IRIFICHAEINTULVE, BIIRERMIC
L BREAINM AL, EUVERE 7 B3ET(1.3% vs 4.0%; 4w XLk, 0.39; 95% XM 0.16-0.97;
p=0.044). 30 B%ET=(7.5% vs 16.8%; ~w XLk, 0.45; 95% {S$EXM 0.28-0.73; p=0.001). £k
30 BB LUWMRIFAMI(11.1% vs 19.7%; Fw Xt 0.50; 95% {=HEXRI 0.32-0.81; p=0.001)1,
FOWATHIRSREESAR(FRIE 6 H, Mo{usEFRE 4-13 B vs fE 8 H, D fuEEH 4-19 H;
p=0.003). E\VEBE(PRME 24 H, Mof&EEH 15-43 H vs B 25 H, MUDuEEHE 15-47 B;
p=0.043) EDEEREEN RSN,

D. &

111




KA T (. AFRIRT —FZRANT, PHORESZBMEARMIC KX DN ADEN 2D TRUIZ. A
TR EREZE I DEAEDEMAFES (CHENTIE. [EXBIRERMNITZ TR LS, REFNL
LEIMFNC L DNEBEPR[ESIRICLDUEMNMTOND Z ENME<RN. UL L. KR T, [lEZETEE
MDEHEN . E[EZEBMERMNMEITHID 0.4%EMTHDENBRNTLD T ENSE. BRIDH)
MERMICIDNTANMEREND EEZX SN,

E. f&m
HFEALITRGEEREZEIDELERMICH T, [EXBIRERM(CLDREHMAER 7 BT, 30
HIECDOURDZETFSED EEX SN,

F. ARER

1. i@

Ando T, Kawashima M, Jo T, Masuda K, Yamauchi Y, Tanaka G, Kage H, Suzukawa M, Nagai H, Matsui
H, Fushimi K, Yasunaga H, Nagase T. Early Arterial Embolization and Mortality in Mechanically
Ventilated Patients With Hemoptysis: A Nationwide Retrospective Cohort Study. Crit Care Med
2020;48:1480-1486.

112



woyy

197ZIMNZIOBPXZOBBaB0AL DAEIDYIASALLIAIPOOAEIEQHIOIID AUMY L XOMADUOINX YOHISABZIUTM+EFNIOI WNOTZ L ABYHJBSINAUE A

0202/82/1 | uo

Early Arterial Embolization and Mortality in
Mechanically Ventilated Patients With Hemoptysis:
A Nationwide Retrospective Cohort Study

Takahiro Ando, MD, PhD"“?; Masahiro Kawashima, MD?; Taisuke Jo, MD, PhD";

Kimihiko Masuda, MD, PhD?; Yasuhiro Yamauchi, MD, PhD'; Goh Tanaka, MD, PhD';

Hidenori Kage, MD, PhD'; Maho Suzukawa, MD, PhD? Hideaki Nagai, MD, PhD? Hiroki Matsui, MD, PhD*;
Kiyohide Fushimi, MD, PhD’; Hideo Yasunaga, MD, PhD*; Takahide Nagase, MD, PhD'

Objectives: Hemoptysis, a symptom common across various
respiratory diseases, can cause airway obstruction leading to a
life-threatening condition. Arterial embolization has been used to
control bleeding from the lower airways. However, limited studies
have evaluated its effects on in-hospital mortality in patients with
hemoptysis requiring mechanical ventilation. The objective of this
study was to clarify whether early intervention by arterial emboli-
zation reduced mortality in mechanically ventilated patients with
hemoptysis.

Design: Retrospective cohort study from July 2010 to March 2017.
Setting: More than 1,200 acute-care hospitals, comprising ap-
proximately 90% of all tertiary-care emergency hospitals in Japan.
Patients: The study cohort was patients with pulmonary diseases
hospitalized for hemoptysis and mechanically ventilated within 2
days of admission.

Interventions: \We compared patients who had undergone arterial
embolization within 3 days of endotracheal intubation (early embo-
lization group) with patients who did not (control group).
Measurements and Main Results: A total of 12,287 patients
with hemoptysis requiring mechanical ventilation were analyzed.
After 1:4 propensity score matching, there were 226 and 904
patients in the early embolization and control groups, respectively.
The early embolization group was associated with lower 7-day
and 30-day mortalities (7-d mortality: 1.3% vs 4.0%; odds ratio,
0.39; 95% CI, 0.16-0.97; p = 0.044 and 30-d mortality: 7.5%

'Department of Respiratory Medicine, The University of Tokyo, Tokyo,
Japan.
2Center for Pulmonary Diseases, National Hospital Organization Tokyo
National Hospital, Tokyo, Japan.

*Department of Health Services Research, Graduate School of Medicine,
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vs 16.8%; odds ratio, 0.45; 95% CI, 0.28-0.73; p = 0.001) and
shorter duration of mechanical ventilation (median 6 d, interquar-
tile range 4-13 d vs 8 d, interquartile range 4-19 d; p = 0.003)
compared with the control group.

Conclusions: Our results show that early intervention by arterial
embolization may be effective in reducing 7-day and 30-day mor-
talities in patients with life-threatening hemoptysis requiring me-
chanical ventilation. (Crit Care Med 2020; 48:1480-1486)

Key Words: critical care; hemoptysis; interventional radiology;
intubation; mortality; propensity score

emoptysis is @ symptom common across many respi-
H ratory diseases. It is self-limiting in most cases (1, 2);

however, even a small amount of bleeding can cause
airway obstruction and hypoxemia (3, 4), especially when asso-
ciated with significant respiratory disease. Massive hemoptysis
occurs infrequently, but when it does, its mortality is between
6.5% and 13% (3-5). Thus, patients presenting with active res-
piratory tract bleeding, hypoxemia, and an underlying respira-
tory disease often require endotracheal intubation, mechanical
ventilation, and intensive care admission.

Control of bleeding is crucial in life-threatening hemop-
tysis. Lung resection including the bleeding focus is the defin-
itive treatment for massive hemoptysis (6), but mortality of
such emergency surgery was reported to reach approximately
30% (7). Bronchoscopy is useful for identifying the site and
cause of bleeding, but several hemostatic techniques combined
with bronchoscopy are not effective in achieving hemostasis
in the peripheral bronchi (2, 8). Meanwhile, bronchial artery
embolization is usually preferred to control lower respiratory
tract bleeding, as it has shown higher success rates in imme-
diate and persistent control of hemoptysis, with less morbidity
and mortality than surgical resection (4, 9, 10). Recent reviews
have also recommended bronchial arterial embolization as the
first-line therapy for life-threatening hemoptysis (11, 12).

October 2020 ¢ Volume 48 * Number 10
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ABSTRACT

Background: Molecular hydrogen can reduce the oxidative stress of
ischemia-reperfusion injury in various organs for transplantation and potentially
improve survival rates in recipients. This study aimed to evaluate the protective
effects of a hydrogen-rich preservation solution against ischemia-reperfusion
injury after cold ischemia in rat lung transplantation.

Methods: Lewis rats were divided into a nontransplant group (n = 3),
minimum-ischemia group (n = 3), cold ischemia group (n = 6), and cold ischemia
with hydrogen-rich (more than 1.0 ppm) preservation solution group (n = 6). The
rats in the nontransplant group underwent simple thoracotomy, and the rats in the
remaining 3 groups underwent orthotopic left lung transplantation. The ischemic
time was <30 minutes in the minimum-ischemia group and 6 hours in the cold
ischemia groups. After 2-hour reperfusion, we evaluated arterial blood gas levels,
pulmonary function, lung wet-to-dry weight ratio, and histologic features of the
lung tissue. The expression of proinflammatory cytokines was measured using
quantitative polymerase chain reaction assays, and 8-hydroxydeoxyguanosine
levels were evaluated using enzyme-linked immunosorbent assays.

Results: When compared with the nontransplant and minimum-ischemia groups,
the cold ischemia group had lower dynamic compliance, lower oxygenation levels,
and higher wet-to-dry weight ratios. However, these variables were significantly
improved in the cold ischemia with hydrogen-rich preservation solution group.
This group also had fewer signs of perivascular edema, lower interleukin-13
messenger RNA expression, and lower 8-hydroxydeoxyguanosine levels than the
cold ischemia group.

Conclusions: The use of a hydrogen-rich preservation solution attenuates
ischemia-reperfusion injury in rat lungs during cold ischemia through antioxidant
and anti-inflammatory effects. (J Thorac Cardiovasc Surg 2020;159:2110-8)
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The use of hydrogen rich preservation solution
reduced the level of 8-OHdG in lung tissue.

Central Message

A hydrogen-rich preservation solution allevi-
ated lung ischemia-reperfusion injury by
suppressing oxidative stress and inflammation.

Perspective

The addition of hydrogen to the preservation
solution  attenuated  ischemia-reperfusion
injury, and the solution is potentially suitable
for organ storage and transportation.

See Commentary on page 2119.

Lung transplantation is currently the only viable treatment
for end-stage respiratory disease. However, the survival
rate after lung transplantation remains lower than that of
other organs.' The main causes of death in lung transplant
recipients are primary graft failure, infectious diseases,
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acute rejection, and chronic lung allograft dysfunction.
As primary graft failure is frequently the result of
ischemia-reperfusion injury (IRI), the prevention or
attenuation of IRI can help to improve patient survival after
lung transplantation.”™

Harvested donor lungs are commonly immersed in organ
preservation solution and kept at low temperatures during
transport to recipients.”’ Various methods for organ

EI Scanning this QR code will take
you to the article title page to
access supplementary informa-
tion.
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