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= Abstract =
Bronchial Hyperresponsiveness in Liver Cirrhosis

Ki Ryang Kim, M.D., Sang Kab Lee, M.D., Min Gu Kim, M.D.,
Se Ho Jang, M.D., Jong Hwa Park, M.D., Jong Deog Lee, M.D., Yung Sil Hwang, M.D.,

Department of Internal Medicine, GyeongSang National University Hospital, Chinju, Korea

Backgroud: Arterial hypoxemia has been noted in patients with liver cirrhosis because of bronchial vessel dila-
tation. Cabenes et al. reported that bronchial hyperresponsiveness to the metacholine inhalation was observed in
patients of left side heart failure, he suggested that one of the mechanism was bronchial vessel dilatation. We
hypothesized that patients of liver cirrhosis might have bronchial hyperresponsiveness to metacholine inhalation
due to portal hypertension. We evaluate the relationship between bronchial responsiveness and severity of liver
cirrhosirs, severity of portal hypertension.

Methods: In the 22 patients of the liver cirrhosis with clinical portal hypertension, metacholine provocation
test was done and determined PC»x FEV1. We classified liver cirrhosis according to Pugh—Child classification.
Esophagogastroscopies were performed for the evaluation of the relationship between bronchial
hyperresponsiveness and severity of esophageal varix.

Results: In the 22 cases of the liver cirrhosis with clinical portal hypertension. The causes of liver cirrhosis, al-
coholic hepatitis was 9 cases. hepatitis B virus was 12 cases, hepatitis C virus was 1 case. and 151 cases (68.18
%) of total 22 cases were positive in metacholine provocation test. In positive cases. There was no significant re-
lationship between PC, FEV1 and severity of liver cirrhosis which were classified by Pugh—Child classification
or severity of esophageal varix(p<0.05).

Conclusion: we observed that bronchial responsiveness to metacholine increased in the patients of liver cirrho-

sis and there was no significant relationship between the severity of liver cirrhosis and the severity of esophage-
al varix.
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A7F 178019 E &L 1941914 68417HA] A
PEAPL 48401t EAE F otEINY 7[EA
Ay, B4 V=M, DY Ee F4 718Ad 3

o] AW 78R v FEF¥E F= FE W
e} AdAG 2 A E 583t e ¥4, 3 F
=9 A7} NYHA (New— York Heart Associa-
tion) Functional class Il oJAFQI £}, 630U 7]
= 7ol AU, 35 & ol F4=o] 6714
A7A Qe A= ddolA A ejs

2. 94y
1) 73He] A=

£/ 7799 F=& Pugh—Child £7'09) 2Jsld
2Rtk Aslet Ay Welgle] 2mg/div)gt
ol 17, 2mg/dlelA 3mg/diZ}A] 273, 3mg/dl
2759 37E, EUAE 3.5g/dlodelA 14,
3.5g/dldlA 2.8g/d17kA] 24, 2.8g/dlm|gke 33
< FA. A43-3 AN T2 EEY A7) 7)E
et 327K 2IA] 14, 4RAA 6271R] &3
Al 27, 6x0l4 2= 370z U F Be
Axe god 134, oy WAl A= & vhke-
3 24, whgalA] ko 348 FUk Y &5
7} gled 14, 124 2% A3 H4EST) Qe
4 24, 354 459 A AHEFE 3HE F
Zzke) gh& gtk BAE T AWAA AAE
Algfste] Azl Fe] f-79 A% Y=g BASH
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2) viEetEd 719A] iRt

AR WEelFd 718A LA gxle] WYy o)
H Z4Ah, T8 kRN AR HE e A
t}. Chi Fo| AAsh= Wy ') wlets Dosimeter
7} 2z nebulizer(Devilbis model 646
Rosenthal Co. England) & o]&3fed A Az 4
d42 §% FAAE Aste] FEVIZIARE A%
We}Z (Sigma chemical Co. USA)FEE 0.15
mg/ml, 0.31mg/ml 0,625mg/ml, 1.5Smg/ml, 2.5
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Table 1. Characteristic of the study population

CaseNo.  Age/Sex Type of LC* Pa0, FEV/FVC Pugh Class PCFEV,
(mmHg) (%) (mg/mL)
i 46M HBV** 93 89 B 178
2 49/F HBV 94 77 C 5
3 19/M HBV 100 85 A NR****
4 52/F Alcoholic 133 88 C 16.6
5 45/M HBV 108 83 B NR
6 53/M HBV 110 96 B 7.06
7 56/F Alcohole 92 92 C NR
8 45/M HBV 131 82 C 7.06
9 48/M Alcoholic 89 92 A 3.47
10 56/M Alcoholic 95 72 C NR
11 54/M HBV 98 82 A 14.12
12 51/M Alcoholic 77 C 15.97
13 23/M HBV 110 89 C NR
14 40/M HBV 124 85 C NR
15 51/M Alcoholic 93 66 B 15.33
16 50/M Alcoholic 85 C 4.58
17 54/F HBV 89 82 C 1.74
18 46/M Alcoholic R 91 C NR
19 58/M HCV** 81 A 7.3
20 68/M HBV 80 C 5.93
21 56/M Alcoholic 83 A 0.31
22 38/F HBV 97 83 A 1.31
Mean 48.1 103 83.6 6.5
SD 10.9 14.0 6.7 5.1

* : liver cirrhosis, ** : hepatitis B virus, *** ; hepatitis C virus, **** : no response

mg/ml, 5mg/ml, 10mg/ml, 25mg/ml2 ZF7}A]7] g},

A Z4zke] =& §YAIZ 28F FEV1E &43}

Atk 25mg/mlvjbsxdA FEV o} 7]AX]xc} 3) BAIH A=

20% ol #47t A& H(PCLFEV)) 44 ¥Hgo.

st A 298tk AR 249 JEe A% Azle] $43 Xeli= Spearmans’ correlation
Chi #9dl wlet HEEd 25mg/mlziAlEEol A coefficient, Mann— Whitney test, 2*—test & A}
FEV,o] 71428} 20% 0|3t Ak Ao Ao £3181om, pgkel 0.05 olFkl A AFHE &/
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1. chdgixtel By

F 2299 A¥F #xF @RS A8 47
179, 5930l9ler AFEFEE 194904 6942 3§
7 481419t} 1 Fe] Ale 4 Tl o
3 797} 94, BEnlolaix 4ol o5t A9-7} 12
o, Cauolgix tde]l o ZA$7t 1 Aot
(Table 1.). A5 TFF-HNY 713, AT T
3E7] 348 e ARG FE LY HE
<+ AR gt 77 Jx+= Pugh—Child
5 ot AT 6%, BZ 39, C 1330l
. §4E59 FUE A4 E9e 84mmHgdlA
133mmHg2& A/do|lx, FEV, H#EA|7F 2.6L(
2329 92%), FVC7} 3.14L (&9l 90.0%),
FEV,/FVCE 80.5% 2 2% AL

2. tiebER! 7|BX| FRHEA A
Z 2299 FAF 1578(68.2%) A Fgolx. %

Aoz g gAE9 PCy,y FEV,9 H#Fgke] 6.5
+ 5.1mg/ml $t}. Pugh—Child £/ w& oje}l

Fd U ATdAEe 69%F 53], BEde
338% 29¢] CiollMe 8%F 5ol Pdoldtt
Z} Pugh—child & ©& PC, FEV,& A, B,
C 47 5.1 £ 6.5 44 £ 3.7, 6.8 £ 5.1mg/ml
2 HTL 6.5 £ 5. 1mg/ml¥gtH(Table 2.).

3. UHHS M=ot PCy FEV, T2 HEEH

773 gEE Pugh—Child 25 olgle] 253
Fe=dl Fig 1.94 B B9} o] Pugh—Child £
FAl $44¢ PCYFEV'3he] 42A15 rgke 026,
pEe 0312 $AHCR fojshx] Qteh.

4. AE YUYRro| Yo Jl@x| gelgkso| aA|

A=A G AT Az FWFY Fefol wet 1,
2, 374, A4 A7 (red color sign) 2] #5Fof utz} 0,
174, X9 wet 1, 2, 3deg FE3}o] ZHzte] g
< {3t Uehfilon? HFrl BEFE A= A
W7 AEE Jepdoh WelEY Z18A {3 24
oA Fdoz p2 Bl 1595 113Te] A= W
A7AE AT ¢ Ao yeA] 492 @t A
Fa AV @27 =R/ ot AlEkA] Raigit}. Fig
2. oA EHiE e} o] A=AUF] A Bzt
PC,FEV, @& & 7|3X#RINE Aoz 3ATH
o2 AJBEAZ Ytk (r=0.29, p=0.39).

Table 2. Results of metacholine provocation test according to Pugh-Child Classification

Pug-Child Classification
A B C Total
n(%) n(%) n(%)
Positive 5(83.3) 2(67.0) 8(62.0) 15(68.2)
Negative 1(17.0) 1(33.0) 5(38) 7(32.0)
Total 6(100) 3(100) 13(100) 22(100)
PC,FEV|(mean:sp) 5.1+6.5 44+37 6.8+5.1 6.5+5.1
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Fig. 1. Relationship between score of Pugh-Child classification and PCLFEV,
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Fig. 2. Relationship between the score of Esophageal varix and PC,FEV,
*Score of esophageal varix=Form(1, 2, 3)+RC(0, 1)+Location(1, 2, 3)
5. 7|&X| FUHAL Zojol| wE gl oAl FEV,/FVC, 7t7de} Az, A= FaFe 4
S Ax, TUE A4 EA5E 593 ol gt
HElZY 7184 FEAAIAN FAL 23 49 & ( p>0.05, Table 3.).

— 643 —



Table 3. Various parameters according 1o the results of bronchial provocation test(BPT)

Result of BPT
negative(n=7) Positive(n=15)
FEV,/FVC(%) 853 + 6.8 782 £ 1.7
Pa0, 103,3 £ 120 103,0 £ 17.0
Pugh score 99 £25 9.1 £3.1
Esophageal varix score 32+14 31 £1.3

o &

18843 Fliickeroll 9|3} #jo} zbate] @Al dis)
AL Hag o] JAZ TEA|, AaFE 73
273EF BAlol diste] e A7 Bl Aok,
THZFTY Aos 1) Ao A= AN
2) di7]1(room air)ellA] # A3} FalHe] AbAE
& Aol7} F7Ho] Qo 3) Hu YEo o)
Ae Aoz How o}

AZFEE 73S e BHndd Al
AME Jepded's? o) HFET 29 0¥
ol F83% rldoz Agshe g AR, B9
A B4t )15 ARl 43 & T2 EE
YAz, 4R, Welel, 7t a4 T3 B4 gl
o A Fuie] Fzup, 3R] Anitie Fx
o} Aol AUk BIFF®. Agusti T Ax
FAAF7l Ag,E FUE LI B8 A3}
A ol B - dgoj R (azygous
vein)& B3 & 7|#A] FHo ¥R 4 V|EE
getgto 2 ddsigd. HEFFTE 2N E 81
NAX £ — A 2 (porto—caval shunt)o]i} ¥]
— A1 Y&} (splenorenal shunt) $&0j% ¢ 3-74d
Hell Aks Bt Yo, S FED HE8F
Aoz TRo] glow, UiE 8xE2 Y3 &
2 H#ibed o)A AE Bilvka dhepd,

HFFE FAELS F38 mAAA (mic-
roopaque) TP Y, mAT F¥e HED
F3 FAHFH] FAHAYFE AAY 4 Yoo,
Berthelot 522 13¢]9] 71732 fxlolA & 9

Z29€& AY 3AcH 139 ZFA FEA A
o] &3 o] Anda fARE We] w9t
FHoA AT = YA, 19994 Hd TAY &
o] A& Bt EF 1= AR AN
A HE o) i AA @ vyl A<l v
& F7tslo] AeE R

27¥F BANAAN Jehls B3t J)He
o}z FA3A = ot o] 74A] 7Hdol ArlEn
k. HA AW FYEAT YueS B9 BF
Foz AYslzd A7 HEd e ¥
A BAL QAT vasoactive intestinal peptide,
estrogen, glucagon, substance P, 5o} AAIH 1 9]
=dl 7o eld S48 YAFERAS] AA Fel
v @3 WelA 2pigkge] 2% AQIR]E o}lF o
TZojt}. &5, EDRF(endothelial derived relax-
ing factor)7} Z@H o2 Ay oo Lot &
o2 AN stdz 888 7jFe B 31"
T AN B 4= e #9FH & (hyperki-
netic circulation) . A3 = o} Ac}.
- Kawalski®} Albelmann $&2 ¢4Z4 7174wz
¥, 24 TA/ANAM o 389 1014 YA
ARAF7F Z71HE B3 391 Murray $&° 4
Z Agst B9 —A FF ¢3e] Fxot FuBAL
LS Basigct. B3 IAEF FAAN EFF
o] F7t=lolA e, o1H A Iyt AR
298 VI BS o B Fo] B A o8
& U8, o] E thA] AV/EAL HuE.
AgERZol E3F 7t o A HFol B
719, A4 §-Fol He] A4 (stiffness) & F7}
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9 (mediastinal vein), S%— A2t A9 (pleuro—
pericardial vein)3 BtiA9 (azygous vein) S %
dl 7]®A A= (bronchial vein), A9 (pulmo-
nary vein), &44(left atrium)o.2 E§c}, ule}
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AHE F Ur}s,
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718A ¥hgAol FrIgIha st Ao RE
1989'd Cabanes T&” T35 HAg] e A}
% B FAH 28] Folsd NYHA function-
al class 11 &z} FAYN APl A 718=] vHeAE
ZAR 27 4 B8 Eo] Ayolste] #2319
ZollA 21780] FUg vl 7|#A] Zulvhe-g
Bydn Husids 44 BEo| FA) #xl
Ae 718A oRvke-e Jepba] gsttka &tk
E=g A9 vke-g BYY $xjoA g 48 &
AstAlFle 88 3490 methoxamined FYto
2A uelZ e dig 78R ARlvrgo] ik,
8 HPAIY pentolamined Fo43H FHlyhgo]
7RG k. &, AFAERA FHRivkg
71802 T A5Ad o3 7|#A] el FrtR
& 71BA Hure] BEA J19A] e ggew
7182 #Rgke-g oplgitn diddch. 19863
Rollag2-%2" 59de] FA<loAl BelAd+E B¢

AFT F 549 vElEFY 718A AN 718
2 #Rigkg-o] 7138 BT § FFAdAE Hx
ge] # HARFo] 7|8A] FUAE FIHAITL B
I3, £ olyF 7R g Hed A=
€ Jele AE HE 24T H7igs) J#@Adol
Ao B HEZAT H7gE 7H BALFE 78R
F1Ado] F7hdcta 319t} Pison 5= 71#A7
9 92 EE &g oF Z|FAY v|Fo 97 V]
2 F7 9] Aol o8] A7k 3k

7=y ol 7xe] AUAE ST 7]Ae
2 Hogg$e® 3, 244 HR3dl o8 izt
o A& J gAY A C dixe] Agoz vjF
NFo] AR, T HA DA HF-Fol s
A GHQA Av|xe] Faog 71gx| AFAe] 4]
o AdAE dzhle] Edol HEa  olFdid
Prekallikrein factor X1I contact system 2] &<
oA 718A] #Rivhgo] Azickn Ayt 18]
3 a2 723 7jdezx 377 AAFH A AA)
Vancouver Q3 H& ¥ 1134 B32 7[E€4 ¥
7% 48 vRA| o}, HFETo] £5E ufo
T FFY0) 7= FRE FAAA A J=dd e
Zdgcin 3193, S5 Sol Pernutte]® Zzo =
H 33 FYT Alold] BFHo] A& of 7= HY
H)E % (airway mucosa thickness)Z7t2 7|%2E
FHUEE 3= JozREH VA HE2E 8
(uncoupling) A|#A 7|#=] B&Ze] 243 (unop-
posed constriction)& o}7|A|A 7|BA FHRAPL =
ZWNZT R §t}. Yager7}? E TIE 7] WL AAlS}
Qed FEde] 58 VA HY FEAIE A
T3 g Atolo)l Argshs B el 93 7]
SWH o] FolA 71&A o] FrIecta ).

E A7REE AR SxEAA HLEd ol
718X @ 3 g8 78R 79 ek Y
F UARo] AWUF XA Ve A8 Sl
M T AR Exte} U sHez velFAU
st 7|92 ¥hgo] F7 # ol 7HdEtd] &
AL AlEYY. ditze g J|gA] Hes Ay
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HolEe PC,FEV, & 8mg/ml 2 Fmglon BHA}
A Chi el wet oje}Zd 25mg/d17x] <]
5ToA FEV,o] 7IAAKC 20% ol Zadd
ddoz FEYTt. 2239 HUF FAF 151
(68.2% )04 7]1¥A] Wrgo] F713HE B & 5+ 9L
913l PC,FEV,0] 8mg/din]Tiel $xb= 117 (44.0
%)oldct. 7R Zoold £ mEsto] 7|&X] 7
9l ukgol] Fo3F g¢lo 2 ALEA|R Augsti R
ol= g 2 dydMe 718A 9 Ax9} Pugh
—Child £ 9% 330 A=Y A= PAFede
A7y eileh. 7H73dglol £ n AURAA
T HEE o] o] o' dHEF H3o] et
S0 g 71#A) we-& FUHAIE AR AlRE
U 29 ¥ Axe} 718 vhg-e A2 AuTA
7} QIgich. AA ARA gxloA ofelZ-el it 7]
2 vrg ZUP) dF5dadgs) 48 34V gide B
IE Qs v, A @A) vk FE o
—2 o}7] o|&o] Wt} IF APl 71HA ek
L& Ho|x 7S AN H=AEE 14
238 Aol ey Aoz Azpddt. 7184 /KT
ZAAlA gl T3 40 Fke] ¥lueA FEV,
/FVCY, T8 A4 B9, Az HHfFe AA
=, 73] Axoe {oF lol7} gl

B AFE HEET IRE dio 2 RlE 4%k
o & gAse Y Aa Bo]l BE Feld
o} AR ANLES QIRAIT 68.2% oA 7
B ANAYL BFEYEF e ol FuER A
=9} AEde A 2ok WEFFAA AdaFS
o B3] Axe gAH e AuoA A
o] o= vrAFEe] =7)7t 8-15m Ul vk
3 A AArZFE Bole NHFFE A= 15-100m
2 ol glo], #3E d¥ FHoz A4 FA9
24t Az old] A AAxFe] veldrin A
2, BT giate 1AW xEe dE3isge A
AFSHA) UAIT HETF HAR) A B9l A
olfidl, ojRL 71¥A & 4 A=rt Are
A AE doZ Axs AEA g1 Ux A=

of FBE A /A% Aoz g He), T AY
2 848 A AAATE Holt APIE ¥
# goke BRE Yo, ad Z18A weel 37
8 7739 BRN Ao sBx Yuzgom
WYBLFE BASAY DAL PHoE Y2
3, TC™g olg# ABFFAGNA A¥uade
BAYS gad, F1BA 28 Y S1RA) gBg
Aol g 719 A NTE RGN AVAZ
o] SREA| Sk BWEE BAGIA S BN AAS
o9 49¢ 9 4 Y= Aoz L

2 <%

By &
7N gl FHE AibrZol L 4 Yok
Bl Qled 718X 8T g oA At Aol
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5 FAAARA ARIA velZ-el 7] FBR] gl
Z713He BadlEA 7188 E §3o] & 7ldelgt
I F33. ololl AxEL IAWE Al &
W mEgtel o3l welZe i Zj@xNkgo] F
7¥d RAolghs 7Mdse] A E BN J1EAS
ZHdHAE A, U R € A F9F
Arole] 7|@A o] FAE golry] A &
T& A3t
- -
AdH EHDEGE H AUF 82 22394
el Zd 7| BRAEEHLAAE Adsde £
¥ A=E Pugh—Child £&73d ot £7skn
AW AR ZHAE AldEkdch
oA

% 2299 YAtFow BunEYS 747 AW
AF A= 179, dAbe 5HldR, d¥EES
1941914 684 7txjo|n FFAH-L 484 eH,
AWZE 9L ¢2TA gl A9t 94, BE
npolgj A Zkgell 2@ Aol 1261 CH vlolzx
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2279 #AE 154(68.2% )7} viEtEd 78R
FEFEAAL FAoIAR, T #AF 15 e] PCy
& 0.3mg/miolA 16,.6ng/mé 2 theFsiglon] Bgk
£ 6.5 = 5.1mg/méolc}.

HelZA s1@A FEFEHEAL PCLFEV, 3
Pugh—Child #-fHol &8 117 ¥e) = Alololl&
SAH g FEAA 7 ATt (p>0.05).

HelZA 718X £EFEHA PCFEV 3t A=
WA A=A uFol 48 AR Alolol= BAF L
2 Folg AuBAZE U (p>0.05).

3 &
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