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Table 4. Clinical Background between Cases who Continued NAC Treatment and

Those who Did Not
NAC-continued (n=12) NAC-discontinued (n=6)

Age (yrs) 62.8 (50-74) 63.2 (45-72)
Sex (n)

Male 1

Female 5*
Smoking status ———

Current 4 1

Former 4 1

Never 4 4
KL-6 (U/mL) 26061282 16324598
SP-D (ng/mL) 389473 420£109
LDH (IU/L) 476142 429454
FVC (L) 2.62+0.55 1.930.74**
%FVC (%) 85.3£12.3 76.0+19.1
%DLeo (%) " 39.3+16.2 4182169
Pa0z (Tom) 83.6+12.5 86.324.8

NAC =N-acetylcysteine; FVC = forced vital capacity; %FVC = percentage of predicted forced vital capacity;
%DLco = percentage of predicted carbon monox1de dlff:’usmg capacity '

*p0.02 **p<D.05 -

ters in the NAC inhalation group compared with the non-
treated group. NAC is a precursor of glutathione that attenu-
ates tissue injury due to oxidative stress and exerts an anti- -
inflammatory effect by inhibiting the expression of inflam-.
matory cytokines and adhesion molecules via inhibition of
transcription factor NF-xB-mediated signal transduction. To
date, the clinical efficacy of NAC inhalation has only been
reported from Japan. Tomioka et al reported a pilot study of
aerosolized NAC for IPF of over 12 months (10). This study
demonstrated that neither. changes in VC and DLco nor
quality of life (QOL) in the NAC group were significantly
different compared with controls receiving bromhexine hy-
drochloride. However, it was reported that NAC inhalation
suppressed the reduction in SpO, after six minutes of walk-
ing and improved serum KL-6 levels. Furthermore, ‘in our
cases KL-6 levels decreased in 4 cases that included 1 case
w1th a marked decrease In one case with a marked decrease
in KL-6, HRCT showed that ground glass-like appearance
was ameliorated. A decrease of circulating KL-6 in IPF is
thought to be due to a decrease of KL-6 production by re-
generating alveolar type II pneumocyte, and/or to reduced
permeability following the destruction of the air-blood bar-
rier in the affected lung (11). Therefore, the treatment has
the potential to protect repeated epithelial injury with
oxidant-antioxidant imbalance and to delay the progression
of IPF. , Lo
There were no significant differences in the deterioration.
of A%FVC and A%DLco over time between the cases with
and without NAC inhalation in the present. study. However,
this is an open trial and there are limits to the interpretation
of the results. First, all of the IPF cases were diagnosed by
v1dep—a§s1_sted thoracoscopic. surgery (VATS) and relatively
mild cases accounted for a majority of the cases in this

- study. According to previous randomized control studies us-

ing IFN-y, pirfenidone, NAC, etanercept and bosentan
(3-5, 12, 13), the yearly AFVC was presumed to be 160-
200 mL in the placebo group. However, since FVC before
the beginning of observation varied among cases, A%FVC
was also variable, ranging from -4.98% to -7.7%. A phase
I trial (CAPACITY) carried out in the U.S. revealed that
differences in A%FVC in the placebo group resulted in dif-
ferent results in %FVC reduction by pirfenidone between
CAPACITY 1 and CAPACITY 2 (14). Taken together, it is
clear that it is important to fully evaluate the appropriateness
of a reduction in %FVC in the placebo group in evaluating
drug efficacy by a reduction in %FVC. When the results in
this study and those in the - IFIGENIA study (3) using oral
NAC and corticosteroid were compared, the average yearly
reduction in %FVC in the placebo group was -190 mL in
the IFIGENIA study, whﬂe it was -133 ml, and -166 mL in
the NAC treatment group and no treatment group, respec-
tively, in the present study, suggesting that NAC inhalation
therapy potentially suppresses the decline in FVC over time.
NAC inhalation monotherapy may be an effective treaunent,
for mild IPF. However, NAC moriotherapy is weakly recom-
mended due to the low quality of the evidence. Therefore,
further clinical studies on NAC inhalaton therapy are war-
ranted.

Problems with NAC inhalation include adverse effects in-
halation adherence, and methods and doses of inhalation. In
the present study, a number of cases had difficulty in inhal-
ing.due to adverse effects at less than one year of inhala-
tion, which should be seriously taken into account: Five of 6-
of these patients were females and the 3 patients who devel-
oped coughing were female. In terms of inhalation doses,
oral NAC at 1,800 mg/day was required to sufficiently ele-
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vate glutathione concentrations in the alveolar fluid (15). A
small amount of inhalation is expected to exert a beneficial
effect, but larger amounts of .the drug may reach alveoli un-
der excellent ventilation conditions. Therefore, the optimal
dose needs to be defined in future studies.

In this study, the clinical course and changes in the respi-
ratory test results showed various patterns. Martinez et
al (16) reported that there were mild reductions in %FVC
and %DLco of, -3.5% and -0.8%, respectively, in 168 mild
to moderate IPF cases followed up for 72 months, but 21%
died during the follow-up period and most died from IPF-
related causes including acute exacerbation of IPF. There-
fore, it is very important to clarify treatment indication in
evaluating the efficacy of drug therapy for IPF. As shown in
this study, IPF is a disease with markedly heterogeneous
manifestations. Mild IPF cases may include cases soon after
the onset (early stage cases) and stable cases without pro-
gression over years (progression-free cases). In early stage
cases, pulmonary function may deteriorate and it is worth
investigating the necessity of early intervention such as
NAC inhalation. However, in progression-free cases, early
intervention may be unnecessary. Taken together, in investi-
gating the efficacy of treatment for mild IPF cases, it is im-
portant to take into account the clinical information from six
months and one year before treatment, instead of only
evaluating clinical information at one time point just before

the beginning of treatment, and to evaluate changes over a.

longer time period in each case. On the other hand, periodi-
cal lung function tests were not done after the introduction
of NAC inhalation in some cases in this study. As for the
potential reasons, some overlapping cases were included in
the subjects and there were four cases undergoing long-term
oxygen therapy due to advancement of the disease during
the follow-up. It is difficult to carry out lung function tests
periodically in these cases. In the future clinical study on se-
vere or advanced IPF cases, it is expected that drop-out
cases will appear at a certain frequency when lung function
tests are adopted for evaluation criteria, which will poten-
tially influence the interpretation of the results.

In this study, among the 14 patients who continued NAC
inhalation monotherapy for 1 year or longer, 4 patients
(28.6%) developed acute exacerbation of IPE. Since it has
been reported that the natural course or progress of IPF var-
ies from one patient to another, the concept of acute exacer-
bation of IPF is being accepted in the US and
Europe (9, 17) The previously reported incidence of acute
exacerbation of IPF varied between 5 and 61% depending
on the study design and the number of study subjects (17).
Risk factors and methods for prevention of developing acute
exacerbation are still largely unknown. We also failed to
show any significant differences in clinical background or
laboratory values before the inhalation treatment between
the groups of patients with and without the acute exacerba-
tion of IPF in the present study. In three patients whose pul-
monary function parameters were able to be sequentially

measured, however, function worsened before developing o

acute exacerbation. Therefore, attention should be paid to
the possible development of acute exacerbation in patients
whose pulmonary function worsens even during NAC inha-
lation therapy.

Lastly, since this study is an open case-control study in a
single institute and the number of cases is not large, its use
in evaluating the clinical efficacy of NAC inhalation mono-
therapy is limited. In addition, the role of NAC inhalation in
combination with a corticosteroid, an immunosuppressive
agent, and a new anti-fibrosis drug should also be investi-
gated, because some mild cases were stable even without
treatment, while other cases worsened soon despite NAC in-
halation monotherapy.
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BSEZMAEMR T2 L 7= Pulmonary Epithelioid
Hemangioendothelioma @ 1 %
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CASE REPORT
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BEREZHAER TEH L 7= Pulmonary Epithelioid

Hemangioendothelioma @ 1 i

=HTE!EIRE , pA T
TrEseRR! ; mERREH ; /\UE—ER!

E£#9— & &. Pulmonary epithelioid hemangioendothelioma (PEH) i, #*2 T intravascular bronchioloalveolar
tumor (IVBAT) & FEHENTWRET, MEBENEMBHEROBLRERTHS. EH. 29RLHE. 57 ACREOR
BEYDH )RR THEBEOTFHARE LTz, ZO%MWE X &, CTICBWT, MAVE ARI/MEEEERD,
RANEENEDLONWREZE4HORE 2%, L L, BEOXEZED T, BERETIREEFIRBENT, &
BEMESZ2 CLEDNWEESH O DIRREMAMR (TBLB) 21707, ZoOKR, PEH LBl /. #iR.

EEZETHE X RLE, SR/IEHELED, TBLBICTPEH L ## L7:. PEH X, TBLB T2l Ena Z LIIHT

HBY, REFRELREEZHATE TBLBIZL2BHIIEBRRNTHV AR THLLEZ DN

R5IHRE B DR LR MEPIBRE, RERE AR

#

Pulmonary epithelioid hemangioendothelioma (PEH)

jill]

i, #* > T intravascular bronchioloalveolar tumor
(IVBAT) & T T Wiz E T, ME PN ERDOH
TRETHSH. SEEAIIWE X R, MEAKETFOSRE
NNERRERD, BRESMAER (TBLB) 2L h ZHTL
BEPEHD 1PIZEBEL/-DOTHRET 5.

iE Bl

FEF ;29 i

EFF MEBEER (BEERZL).

HWRE -5V ARNICRSMERE S0, fu
RETAREEOFHAREZ LTV, 20#%, WX
MERICT, MEASREERO/NMNEHEZBHIN, TNE
BEEDbN, REERAFNONREZEBLE. LAL,
M X R EHAELZRDOTHEEN TURBRICBA S,

BEFERE @ BLEE.

PIERZE : RFP (rifampicin), INH (isoniazid), EB
(ethambutol), PZA (pyrazinamide).

FKIEE © XX BIME, & &8

YRR BEL L.

KERFER - #& 155cm, 4KE 53kg, BMI221

(REX%. 2010;32:72-77)

kg/m2?, Sp0299% (EARE|LAT), il 362C, mE
126/78 mmHg, WR#A 80 H/4%, %, #&BIC&In, #HEZ
L. EEERY > osgifbsne3, MWEEB S 2 L, LHS
L, BEERATRZ  FHAMMEZ L, Wik cHigen
FMREEZRL.

KEEREIRZEAT R (Table 1) : KA MR, Mk, m#E
1b%, B~ — % —, MigEREIZ T XCEE#HBAANT,
R TIIRE R BO LN o7z,

REERERIER X MRE K (Figure 1) : AN Y F A IS,
10 mm BLF TRAAAFE O/NEEIR % 3D 7=,

EREREIER CT EE (Figure 2) | &E CHAIZ 54
12, [EZXXMEETT, MEBEL I —E0BEZ R
ZWKAARFE THERHEBRE2/MMEH 220, HBERL %8
HEMEESLERY v E R EOEERBRCLENBEZERY
Naf F—I R EORFEERER LERY, BED
Wro>7-% B2?b, B3a, Bta, BShb, BBa 75 E{EA I TBLB
EHATL:. A< bFID) V- F T U REFIEATIE,
MRFEEIPEET, BHEmOD 3 EEHERELDR
», BFTIEIMEENERSZED bh: (Figure 3). &
HRTIE, HFIEL-EEE2ERICIawF U28EmL,
BRAAEZEREMIE L0 (Figure 4A), RERET
MR~ — 5 — T3 % CD34 (Figure 4B) % CD3l1
IZBEHETH D, PEH LS s -, 1&@%2‘%’\@%‘:

HEEMKEZRE S W TERE v 5 — UPREF, 2PRSsH.

ZfHH 2009463 13, #4RH 12009498 1H.
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A Case of Pulmonary Epithelioid Hemangioendothelioma—Miwa et al

Table 1. Laboratory Findings on First Visit

Hematology BUN 12 mg/dl
WBC 9150/ul Cr 0.66 mg/dl
Neut 87.0% Na 140 mmol/I
Lymp 70% K 3.8 mmol/I
Mono 5.0% Cl 104 mmol/1
Baso 1.0%
RBC 490/ul Tumor markers
Hb 14.0 g/dl CEA 1.5 ng/ml
Ht 42.7% CA199 > 20 U/ml
Pit 25.7 x10%/ul CA125 10.9 U/ml
ESR 16 mm/h SCC > 05 ng/ml
Biochemistry Sputum culture
TP 76 g/dl Acid fast bacteria stain negative
Alb 49 g/dl Pulmonary function
T-bil 0.66 mg/dl  %VC 110.3%
AST 21 mU/ml FEVix 89.3%
ALT 20 mU/ml FEVio 2851
LDH 146 mU/ml  Tuberculin reaction positive Figure 1. Chest radiograph on first visit showed
REF 292 mUzml multiple bilateral pulmonary nodules.
¥GTP 17 mU/ml

4

Figure 2. Chest CT scan demonstrated multiple bilateral small pulmonary nodules (under 10 mm) not associated
with bronchi or veins.
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BERARD2DIAToBHOF A FI v 7ELCT T
X, A S4 12 2cm KD, BFH»SHEAIERSINSE
EOREES EEERE 2RO, FERIIT-oTEL
T, EEZHIE DOV T W22, EifRLEI1X PEH 0 &
LTFBELZWHR TH o7z (Figure5). EFICEL T
X, AEFITIE, FRICERLEITRIZEDL D0,
ZoVTIREERTUEAUSEEHOATHLI L

Figure 3. Histology with hematoxylin and eosin staining.
Low magnification view of the transbronchial lung biopsy

specimen shows a nodular lesion composed of hyalinous
matrix and moderate cellularity.

P OREBEBIEEL LTWDH, FERE L -HREREE O
KIFEED T2\,

z %

Pulmonary epithelioid hemangioendothelioma (PEH)
13, Ak 2 B9 4 B A S Dail & Liebow 512 & o T
IVBAT & LTHID THESNIEETH 512 E5I13E
BRI EEHRDODDTH S EEZX TWVZH,
Corrin 53 % Weldon-Linne 543 8B F M S EE = 1T
vy, JEE A B O KA E WIS Weibel-Palade body % R H
L, mMEAFMIEERE L. 2ok, LENEMERERN
TEHREN5E VI BAF A REABIFEIC L) ER
MRBAICEERA SN2 & X, mMEREMRBEEDES
L ahizs

Amin 56 DFEIZ X B &, PEHDOFHERIL 401+
175 T73% ELHTH 5. FRIWERTH 525, B
Wk 18.3% < MIHE 16% O X 9 HIEFFRMLERNDH 5.
B {RAYIZ1X PEH I ZAEET R % 880, 84% DIEFITE IR L,
KE X (05~15cm) ZfELX THSE2%, £ X 2ecm LT
DNEETITH o7z, & OFEENIETRIEDS 789%, H I
122%, H589% T 5. BEPMMUS OIFREM L L
TIEH, B, B4 B ohzoficOFERT, A,
RISLBRO SEEDOHE D 5.

AT TOXRIICEBIT 2 PEH o#mEHIZ, EEHIZ

Figure 4. A: Histology with hematoxylin and eosin staining. High magnification view of the lesion
shows tumor cells with increased chromatin particles and irregular nuclei embedded in hyaline matrix.
B: Histology with CD34 immunostaining. Tumor cells (right) and endothelia of alveolar septa (left) stain

positively for CD34.
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Figure 5. Abdominal contrast CT. Scans were obitained during injection of 100 ml of contrast medium at 3.0 ml/sec.
After the start of the injection, precontrast CT was initiated at 13 seconds (A), hepatic arterial CT at 24 seconds (B),
and portal venous CT at 65 seconds (C), venous CT at 180 seconds (D). This study shows low density area with gradual
enhancement from the margin. The lesion was suspected to be metastasis from pulmonary epithelioid hemangioendo-
thelioma (PEH) in the liver.

BOTHIFT, WBIIIBIT2MER D AZRY Tl
NPILTHLREBTHD. RIBICBILMEDT LD %
Table 2 IZ/R L7z, FHERIT 442169 T, HEIZE
1 45.3% (24 B1), ZctE 54.7% (29 1) & LD F 2% H >
7278, HEAS80% % 56 B Dail 52 DEFREIZHAE
Lo TwE. F-RRBEOERIZOWTIL, 585% A3
R TdH o 7225, BHOMESITIE, EEKRIZ3IB7% D
A THREERD D BHE2F L, BHk, MR, mE,
REEEZ ER oM. BE X MEE FoKHE LTt
SREMEET 405 (773%) L% <, 564% T 10 mm
DToREgcdorz. W, SBRIEMAER (BN
ER, MRS TRAR) CHESIhL I EABL. A%
XHBRAE % FAT L7203 27 BT, 20 5 b HNEBEEDOA
1T 7:%61253 %I, TBLB 18 5, #E:BMAa 4 61, e
Faz2 14, SMABIE 25T - 7= (Table 3). E:BMH
TR Z T, HESWICES 22 o7, TBLB
FEATHITIZ 18 Bl 14 B CHEEZ W 25D 53, 2 B

BRPREZ COBRER L BTSN, BREALED
2BID A TBLB 12 X - T PEH & ##f < 117210 (Table
3). HFAEMRR LM A7z ER DA DERALA S b #E A
Tbh7=03 11 1T, €055 46k PEH & ZHiHD
7z,

KIEDFEEZ WL TBLB TIXEE L <, ANRYIERT
ZENBIENFS . HEFT TOBNORESF TD
TBLB TR CT& 261X 261 %z vs. Z0EEE LT
PEH I XA L, I"EHELX*RET 52 L 2% <
TBLB Tid, X BRER T CRERVZHILEKRT S Z
ENFEELWC L, Tk, EFEAZERTIIPEHD LS
ZEEWREIREMEICERT 2 L3 F—Y A%
EORFEMHREERRY, WEMRZIZ WI k25
RbN5b. LA L, TBLB CEWEEL W s - 5EHl
Tid, MoPDREZFMNTETHY, PEH % LVl
BRBEREEITH) LT, SO TG H S LR
bhiz. Mg Tk, FEEME, 4RI L& 0EBIHE
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Table 2. Data: 53 Cases of Pulmonary Epithelioid Hemangioendothelioma (PEH) from 1983 to 2008 in

Japan, Including Our Case

Sex Male:Female 24:29 Extra pulmonary lesions Therapy
Age (Yrs) Liver 10 Follow-up 27
All mean+SD 442+169 Skin 4 Operation 10
Male - mean =SD 443+177 Bone 3 Chemotherapy 5
Female mean+SD 442+16.5 Chest wall 3 Radiotherapy 3
Initial symtoms Others 3 Others 4
No symptoms 31 Intraperitoneal 2 Not described 9
Cough 7 Muscle 1 Prognosis
Chest pain 6 Palate 1 Alive 31
Bloody sputum 4 Brain 1 Dead 14
Back pain 3 Not described 9 Unknown 8
Dyspnea 1 Method of diagnosis Cause of death
Others 6 Open lung biopsy 19 Respiratory failure 8
Radiographic findings VATS 14 Intraperitoneal metastasis 2
Nodular numbers Lung resection 13 Wide spread of tumor 2
Multiple 41 Transbronchial lung biopsy 2 Meningitis 1
Single 11 Autopsy 3 Cardiac infarction 1
Tumor size > 10 mm 17 Others 4
<10 mm 29 (liver 2, skin 1, soft tissue 1)
Not described 13 Not described 1
Pleural effusion 7

Table 3. Cases in Table 2 That Underwent
Bronchoscopic Examination

Bronchoscopic examination 27
Transbronchial lung biopsy 18
No diagnosis 14
Epithelioid hemangioendothelioma 2
Adenocarcinoma 1
Other malignancy 1
Sputum cytology ' 4
Bronchoalveolar lavage 1
Only followed 3
Not described 2

HCTadh 525, PEH OR# & L THRMAEAZERSH D, BRE
HARE & HEE L THIRS ORI S RhSER T, Bk
IR, #L, BHFEAHRUMTHAHEETH ), BMER
BB /NE T B2 F 72, BHTICIE, factor VIII-
related antigen, CD34 7z X OMEHNE v — # —JEBhF
TR ED S 5 L ME ST WA, F 7o, KREZHER
ETEMA O 2o ERD D B, RICHBBIIER
ZAT o 72 IEFI BT 2 FI3M TR I & LLBRET &
htsh, ERriFoEEME%:ZED PEHOZIE O
—HPHERIN TS, REFITIE, BEMEZ LIT-
TWw5s%s, REMRZRD 272
ERITEHMCTRBBEDA T, PUEA, BERERZ
L DREITHI b H 5. 728, PEH 12Xt L bevacizumab ®O#%

S5 c#TEHRHITCE TV AHEL HH Y, PEHIZMEA
A EDEE TH A Z L2 O5BI - kifREL L
THHEEND., KEFADSE BERENOSMEZEHRT
BB, R TOFHIL, 53FIF 14T LTEBY, /-
FERPSHTEITII2HAPL 12FETH Y, FERE LT
XA DL H o 7.

EEZETHE XL, SRIEHEEZROIEE,
PEH 38> T, T §I1KEE8A7% TBLB 217\, LEL
REREEIT) T L TR SN) ATREENDH 5 Z & 2°
RENTZ.

#E REAROBE E L TRV BERERKERE S
Wiz EFE Yy —REROFENIAGEIL, REVLLE
7.
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A Case of Pulmonary Epithelioid Hemangioendothelioma
Diagnosed by Transbronchial Lung Biopsy

Chihiro Miwa'; Yasutaka Watanabel; Mamoru Shiraishil;
Fumiaki Kudo'; Syunsuke Endo?; Shinichiro Koyama!

ABSTRACT — Background. Pulmonary epithelioid hemangioendothelioma (PEH), previously termed intravascular
bronchioloalveolar tumor, is a rare malignancy now known to originate from hemangioendothelial cells. Case. A 29-
year-old woman had been under antituberculosis drugs treatment due to prior exposure to tuberculosis 5 months be-
fore. Chest X-ray and chest CT showed diffuse bilateral multiple small nodules, and miliary tuberclosis was sus-
pected. She was started on 4 types of antituberculosis drug. However her chest X-ray did not improved. Further-
more, tubercule bacillus was not found in her sputum. Therefore we suspected metastatic cancer and performed a
transbronchial lung biopsy (TBLB), which led to a diagnosis of PEH. Conclusion. In a young woman whose chest X-
ray showed multiple small nodular shadows, TBLB was used to diagnose PEH. TBLB is a useful in conjunction with
immunostaining, low invasive examination in the diagnosis of this rare case of PEH.

(JJSRE. 2010;32:72-77)
KEY WORDS — Pulmonary epithelioid hemangioendothelioma, Transbronchial lung biopsy
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Asymptomatic Acquired Lobar Bronchial Atresia—Nakano et al

Figure 1. Chest radiography in 2002 (A) shows no abnormal findings; chest radiography in 2005 (B)
shows atelectasis in the left upper lobe.

Figure 2. Chest computed tomography reveals obstruction of the left upper bronchus with atelectasis
and ground-glass opacity in the right anterior segment, atresia of the left upper bronchus (A, B: horizontal
views), and mucoid impaction in the dilated bronchi (C: sagittal view).
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Figure 3. Bronchoscopy shows the atresia of the
left upper bronchus and scar formation at the left
second carina.

Figure 4. Resected specimens show dilated peripheral
bronchi with mucoid impaction (arrows).

WEBREAR (Figure 4) : & X IO FRAI R E L ORRME
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Figure 5. Microscopic findings show granuloma com-
posed of multinucleate giant cells, epithelioid cells and lym-
phocytic infiltration.

Table 1. Respiratory Function Test Data and Blood Gas
Analysis Data Before and After Left Upper Lobectomy

Preoperation Postoperation

Item (atresia) (atresia)

Spirography %VC 2761 2791

124.3% 125.7%

FEV1i0% 1981 198 1

72.1% 71.7%

Blood gas pH 7.380 7410

(room air) PaO: 80.7 torr 97,6 torr
PaCOq 385 torr 39.6 torr
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