FEFSERFRREMEE (BaRBEERIAFER)
DIENAFHRES

SK[IEZRREZAVCKEZMRERE(C X 2 EE MO S BRI DEREF DR
MFRHIBE FH T

FEAFEREFAFR T Y —IFREASIEFHEATTERT FERIR
(EFREFEULAFEFED IFRaEARIT BiuR)

MRES

(58] [REZBEZAVCREXZMAZES (bronchoalveolar lavage: BAL) (&, U'EFEA/MRMEEDIZET I
IRBRRBDIER IRV UEZ BB [CBRMERERE THD. UN UK SIRER (CRIEMERR, 15 (CHRERMEATRRME
TEDOZMHEBNRIE T D ENFSIVFEMIENRENTNDN, EOQOXSRRBICRMEHEENEC T VNG
ENZPAN=VAIC AN

(BEfY) IR, 1FRMERIRIEEDTIREME DS D BB DZMH LWEEERI BN (C{T > /z BAL BDR2ME
ERFRAEDGREFZIRFT T &.

(757E) 2013 5 1 ANMS 2018 F 12 BFETICHIE T BAL £{T > oL T GERHSEAR) RIZEMEMA, 5
FEARTHRIEERE L \DBE 155 &(CDWT, BRKIER, [IEXIRIREB(CHITIERZRAENICAETLL. 15
(C BAL #& 30 HUA(CRMHEBZ R UTZBF E TNV DB TRERR/ (S A — S Z LEBIRET LTz,

(#&R) 1558H 5% (3.2%) T BAL# 30 HURNICRMHEBERE L. RENSFAEFE COHAR (EFT
7.8 B (2-16 H) Tdho/z. BAL BICRMHEBRIEZZCULEE, SUHEBREAEURNMNOIEEFEHEERU
T, ¥ARID Gender-Age-Physiology (GAP) stages &< (I/II/III: 0/3/2 % vs. 87/51/12 %, P =
0.0086), %DLCO MMEM D7z (39.6 £ 9.1% vs. 67.9 £ 23.1%, P = 0.0074). F£/ZHRE TS BAL &RD[E]
UINEHME< (35.2 £ 17.6% vs. 52.0 £ 13.4%, P = 0.029), BAL&DIFHERkLEERAEMN D/ (13.1 £
10.5% vs. 4.3 £ 8.6%, P = 0.0059). BEHZ ST BAL HDIFHEk > 7% (P=0.0061), PaO; < 75
mmHg (p=0.028), %DLCO < 50% (P = 0.019), GAPstage III (P =0.0034), BAL DX < 30%,
P < 0.001) MEREREFCTHDOE.

(f5em] FFRMEARHEEDTIBENH D EE (CX T D BAL (&, BHIEBDURINGDIZHTDREZEER
NRETHD. PTEREBFICEE CHDIE, BAL RHRDIFFERIEEAMEML TLNDZ &, BAL EDEYR
ARESMHEERIEDY X 02" %L TUVDRIEEENSD D, BERIDIREE(CIE U I BEIRMELEIRI&EF
BALCEEIRITDINENDGDEEZ SN,

HEAFTE :
TERYGE, REMES], BEEY, SHEE—BE, BEIME, WERZE, GRS, /GE|, F5E, ®=E—8

A. HREN
REXFREZ RV R ESZMIERE (C K DHBE MR DRIHERFIEDEIRE F 2R DT &

B. HiRAE

2013 £ 1 AMS 2018 £ 12 AFE T, FEKXFRI COFAMIMERBDZITTEEER BN (CREZ
fai%i® (bronchoalveolar lavage: BAL) #&BMITONIZEE 806 FlDS 5, RIBMANA, FrPRMEAMIRIEE
DEEV\DHDLETERR 155 BIDERIKIEHR, RERER, BFOMRZEDER, [BEXFREFRIRE(CDNTE
A[E(CHENZEITOIZ. FHC, 8B 30 HUAICEMHERZR UL 56l&, EIERh o>z 150 61CD
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WTC, SMEEBRIEDMBIRETF E120 DDEBERICDVTHEERARET L.

HRCT DIWRZE D/ S —> (CDULVTIE, 2018 ATS/ERS/IRS/ALAT Hi- RS54 > = &Z(CHEUZ. 45,
Fiip, FBEFIEZRICEALUTIE, Ley 5HERE LTz Gender-Age-Physiology (GAP) stages (C CEHMii L 7z.
BAL (CBAULTIE, AU/ (IREDREXIRE BF-1TQ290 6L K (X BF-6C260 ZAUL\T, BBEITHNTWLDF
£ (8 150ml: 50ml x 3) THEfTULZ. 127 BINPEE U FERX, 28 HINZDMDEMIT BAL K174
Nz, BEMR GFRMEMIREEE) OR[EEE(ICEAL TIE, Collard S5DiRE UIEEZBW T L.

C. &R

JERD 155 &(F, FHip 68.6 £ 7.05%, B 110% (70%), BMERESHD 1134 (72%), & HRCT
4 —>  [UIP/probable UIP/indeterminate for UIP] 68/57/30 %, PaO, 80.5 + 12.5 mmHg, KL-6 1353
+ 1200 U/ml , CRP 0.4 = 1.0 mg/dl, %FVC 75.6 = 18.3%, %DLCO 66.9 + 23.3%, GAP stage
[I/11/111] 87/54/14 & TdpDoTz. 1554 54 (3.2%) T BAL# 30 HUAN(CRMHEBZRIELZ. 18E
NOFIEF CORMEEFS 7.8 H (2-16 H) THo L.

BAL % 30 BURICRMHBEBERAEZ S L UTZEHE, RUHEBZLEURN TR LR U T, 1RERID GAP
stage i*& < (I/II/111: 0/3/2 % vs. 87/51/12 %4, P = 0.0086), %DLCO MMEM > 7z (39.6 £ 9.1% vs.
67.9 £ 23.1%, P = 0.0074). FAREFEMICEIL TIE BAL DEUNENARR (35.2 £ 17.6% vs. 52.0
+ 13.4%, P= 0.029), BAL RO TIFREKLLENAEM D2 (13.1 £ 10.5% vs. 4.3 + 8.6%, P =
0.0059). BAL % 30 HUADRMHERRIEDY XA VR FICE T DHEESHN T, BAL HOIFHEK > 7%

(P=0.0061), PaO, < 75 mmHg (P=0.028), %DLCO < 50% (P = 0.019), GAP stage III (P =
0.0034), BALDEIXE < 30% (P < 0.001) "ERREREAFEEXSNEL. B, [MHBEBEZFREL
ZBERTOA RIOLABEEHEERE, BREEREZZIITTEN, &RNICEEMNEHE LBRENT.

D. E8

AR TIE, 1158 54 (3.2%)(C BAL # 30 HUADRMHEBORIENZROHSNZ. ENSOEFEAFN
5, REXIRIRAD BAL BOSMHEBFREDU XA IRFE LT, (1) BAL HDIFHERD 7% L, (2) BAL
DEUNERR, (3) EEDEHEEHSLV(PaA0, < 75 mm Hg, %DLCO < 50%, or GAP stage III) 72&EH
BEELEZSNE.

Atkins 5[, 6 DOERFRHERDIEREER LI X F#ET7Z AV T, FFRMEMREEOSHERBDORA (L 4.1
A/100 A - FEEEHDERELTWVD. X T, Z>FH T DRZEHE U AAMREDT T —X 111 RER

(INPULSIS i#8&) Tl&, TSRZRELTLHIZETL, SIHEEBOREL 7.6%/1 FEE CHREL
TWd. AIARTIE, 3.2 A/100 A - 30 HE, CNSBEDREICLDIEBRRELDBHEEN S, P2
MN579 BAL BMEELUTL\IAIEEMNEZEZ SNz, FLESMHEBDOGBREFEUT, EHMEREZRET D
BAL RDIFFERLERDIBIINZE ST SNIEH, CORBRIGBEDIRSE EE—HUTULD. £/ GAP stage h'&
WC &, LEEEMELVRE, RBZTORIDEEAIDEEENMHERZEUDRTFEULTEITSNE.
CNSIEBAL Z1T5H1lC, EEFITIIARBDIRYD - "R T+ v hZIEE(CRFI T AINENHDIEEZI SN
Jz. Z0ft, BAL MEUEMEWVNC EERMHEBOBREIFE U THEITOSNIN, CNIIRBEZRITDE2E
RIDERTIFRL<, BREFRICEEL TLBOREMEEEZ 51, RAME I TEILITEHEZRS T IZH
[CHERIFR BAL BENR (CBH DB ZRE L TULDAREENEZ SN,

E. #&im

Y FEMERTHRHEEDBIBEIE N S D BE (CX T D BAL (X, RMHBEDYRINS D e+ RREEEENNE
THD. RCEREFICEIE CHDIE, BALRPDIFRERLERMMENMU TS T &, BALBRDEIRARRE
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Risk factors for acute exacerhation following bronchoalveolar
lavage in patients with suspected idiopathic pulmonary fibrosis:

A retrospective cohort study

Abstract

Introduction: Bronchoalveolar lavage (BAL) is useful for diagnosing diffuse lung disease and excluding other conditions. However,
acute exacerbations (AEs) are recognized as important complications of BAL in patients with idiopathic pulmonary fibrosis (IPF).
This study aimed to identify risk factors for BAL-induced AEs in patients with IPF.

Material and methods: We retrospectively analyzed the data of 155 patients with suspected IPF who had undergone BAL
between January 2013 and December 2018. BAL-related AE was defined as the development of AE within 30 days after the
procedure. We compared clinical features and parameters between patients with AE (AE group) and without AE (non-AE group).
We also reviewed the relevant reported literature.

Results: Among the 155 patients, 5 (3.2%) developed AE within 30 days after BAL. The average duration from BAL to AE onset
was 7.8 days (2—16 days). Results from the univariate analysis revealed Pa0, < 75 mm Hg (p = 0.036), neutrophil content in BAL
>7% (p = 0.0061), %D, < 50% (p = 0.019), Gender-Age-Physiology (GAP) stage Ill (p = 0.034), and BAL recovery rates <
30% (p < 0.001) as significant risk factors for post-BAL AE. All five patients who developed AE recovered and were discharged.
Conclusions: Disease severity, high neutrophil levels in BAL, and poor BAL recovery rates may be risk factors for BAL-induced AEs.

Key words: bronchoalveolar lavage, C-reactive protein, idiopathic pulmonary fibrosis, interstitial lung disease, risk factor

Introduction

Bronchoalveolar lavage (BAL) is a standard
tool for the diagnostic and prognostic evaluation
of diffuse lung diseases [1-3]. BAL is useful for
differentiating idiopathic pulmonary fibrosis
(IPF) from other fibrosing lung diseases, such
as non-specific interstitial pneumonia (NSIP),
chronic hypersensitivity pneumonia (CHP), and
interstitial pneumonia due to collagen and vascu-
litis disease. Ohshimo et al. [4] reported that 8% of
patients with a usual interstitial pneumonia (UIP)
pattern on high-resolution computed tomography
(HRCT) might have BAL findings suggestive of
such an alternative diagnosis.

Adv Respir Med. 2021; 89: 1-9

Clinical rationale for the study

The American Thoracic Society (ATS),
European Respiratory Society (ERS), Japanese
Respiratory Society (JRS), and Latin American
Thoracic Society (ALAT) 2011 guidelines ad-
vocated that the most important application of
BAL when evaluating patients with suspected
IPF is CHP exclusion; prominent lymphocy-
tosis (> 40%) should suggest CHP [5]. The
ATS/JRS/ALAT 2020 guidelines on CHP by Ra-
ghu et al. described the importance of BAL in
diagnosing CHP [6]. Per the ATS/ERS/JRS/ALAT
2018 guidelines [7], BAL is not recommended
for patients with a UIP pattern because of the
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