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2000 2 12 £] 5 [12 2009 % 12 £ 08 [ 1+ S5 (7 78 S8 e 5ol 1200l
F Jﬁ@gﬁl -~ (' San Antonio Convention Center. San Antonio, Texas, US ) ELHH Y= praS B[~
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Hﬁj Il Lo [ﬁWHFJJ ”'%JJDFW’FA’ 1E & 3 AARC = l‘FAEJ HFd (Orientation for
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T R 'ﬁﬁ%ﬂ%h f? %55 (Continuing Your Education) » /7; ?VFJ[?}%\’ I&F;lﬂ*?éﬁ‘w’%
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Furosemide ZEYAIK A 16 10 HEH]
SRR WO ERW Ty 2 e

YR FSHT o
R B R (P FRROE 0 IR EY) P @*E}F
AR T R R RIE S G SRR EY) [ [2 =2
MESSLUTEEE S e
3 WWWP& e
Ut s d ey & S TN
RV P
- 833 Fg%ﬁ: EAR R 123 BF pEst’sz’*lygﬁi]
E-mail : tumay@adm.cgmh.org.tw
IEP_?E?FE?_* 07-7317123 {El 2648

iR 2
gePape ¥ ljﬁ*ip‘ PWF[@”]FIJ/@' fli s fﬁﬁ (P H Bl 4 2 o T B ifiﬂﬁ‘(f I 2

PI 509898 ~ K[ (=R S B P B ﬁ J E' g ? [I)4#] Furosemide (loop diuretic)f®
F ke FI\J-TF gL, E[IJWUFE[F” F“srqﬁ_zi/ F'” }H TJFurosemlde i fF[Jg‘?EUd/ Jﬁg@
EA e e Pg'f’ et B A IO [fl'@ﬁ'?%@ B 0 7 Furosemide EIfJiF"
Feo» N g PR ?i 2 LT R P e [ ifé(dyspnea) 8 RLE P AR 1
(exercise-induced asthma)ﬁﬁ FAF o E e JPL SETR A Jg”{.&ﬁ}dﬁ [l e AT SRR el =, s
TR T S AP AT S A ~ SIS WJWWﬂw@ﬁﬁ¢wﬁﬁ@’P
S B R AR B o T ﬁFc[%F PaO2 ~ KTYIEYE pH fifil... %" - Furosemide [
! ff[@"L FIposEn B | SRS I, ¢ (1) B [FBER (=T 4 58) (cyclooxygenase metabolism)
Y PGE, (prostaglandin Ez)k'/?fl]ﬁju PGE, {8l {*1% PGF,, » (2) Hlgi X2 (X FH<E » B
(3) ?Hrﬂﬁ‘ﬁﬁi [EHGEPIET NKA (neurokinin A ER ][R F%Eﬁﬁ?ﬁ‘l‘i o Furosemide Z&7 7 i
P RLE DL S RSP o R A R MERRRL > bl T BEPIIOEE SRLI
(EN N

s

o

PH#E 7 : Furosemide ~ PR [A#E (dyspnea) ~ %55 (aerosol) ~ [EiF5(“[IY (nebulized) ~ %t
P#3%| (bronchodilators)
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Furosemide 595 W A i %2 1t HE

7t 60 F {V[1 furosemide fUFERE > Bl £ - @pgﬁ?} PSR AR -

B TR R T RIS AR (PR PR s SRVl T AER T ER TR > TRE

T3 o B DIERIBETIRI R A ST YUY o T 80 = PRIETBTE R R 0 O

Furosernlde INEIS S *L_Fﬂ:l%l]“ ik [ J}TE » T’} Furosemide 7 [ iF " FEJEJ

1 B EORRPERARTR o SRR R PR S IO R R S
Furosemide Ifj/ft [P [AEGTORL » 1w S S0 BT -

Furosemide W A 3347 1938 F 4% B Gl

gepape ifﬁ‘ff'@“ (it LEJ?W‘EE' R RNTIE = AR E < i, Fﬁ* o PR
;@fﬁ Fpﬁrﬁgﬂy EE 5] ’?W/ [ﬂ Ff > Furosemide & * if ’?ff”néj“JﬁJ@?%ﬁ%Wu“Ji
yprr= 7TF4I~ ~ Earﬁ PR TRV 2RIy R R LT P SR J[E'ﬂ?"ﬁy*@g‘@ 35
Furosemide [ * ?F[@%E UBEIPIESEL BT RN k%FU :

(1) PESE(LE B (cyclooxygenase metabolism) ERI{ER :

[ * Furosemide F‘?j}!{'ﬁlp‘fPHiﬁf% E”icdf [5*773/}@‘“15'?“* i ?F’ﬁ”%’%ﬁﬁi <pY PGE,
(prostaglandin E)) » ﬂlfﬁlf"ﬁﬂ‘j@!,%ﬁlffﬁﬁﬁ%“ﬁv %’A A Ff' 51919 PGI, (prostaglandin L) ffl
l *Fh Frp#d= 2 o Furosemide & 7 i, fﬁfﬂﬁjﬂ PGE2 {8 [*5% PGF2a » PGF2a 7| {f@}f}ﬁfjj gﬁ‘»qn
] - (- )

Arachidonic Acid + lysophospholipid

Cyclooxgenase
Y ¢ (2) 0,

PG G,

Peroxidase (2) GSH

(2) GSSG

asix\

, TXA,
N ;

TXB,
PGD, PGF,, PGI,
Smooth muscle constriction Smooth muscle relaxation

1 Furosemide RIBE{VEF5(cyclooxygenase metabolism)_-89/EFR
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(2) EE 2 BAPFE £ BZ7KAE -

Furosemide [ * % ;{a S ]| ﬁ"ﬂ HRUA G B EY RL D P SR AP I S SRR
(degranulation) » J& '3 & %”JT@T’H SR [ (T % 3Rl o Furosemide I {&fﬁﬂfﬂ[
[ SRR RO R 42 E‘i‘ﬁ EZ% Na-K-2C1 fiufer [ Z5k & % o &0 S iah D opsis
TR pJ[qusr, e B E[qwgm‘p?ﬁ[j&?j iﬁ*ﬁ“ﬁl@l{é‘;ﬁﬁ 67,

(3) Hp#HImiEEEY)E NKA (neurokinin A)RI{ER :

Furosemide 3[4~ P]’J[r” U 5 ﬁ[" S T o 0| AT o {7 Furosemide
B O PTSEEAS M0 ELPIHT NKA(neurokinin AYIO™ i@ - [ [SHREA1E © -
NKA EEARRE AP - (S P - B s s sy e
1% lesrqf 10, NKA %A”&IF%@E KA [ 2 ER (%] (chemotaxis) » ?ﬁjg{? %[ £(NO)
ZEHIIRSR (PGS HET » [l TR » i b T AR T e AR ",

Furosemide W A 3G BERYER PR EEH]

TJ Furosemide % * i’,lﬁ‘rﬁjﬁ‘%fﬂ i [7 RN zler AP [A#5(dyspnea)
U F‘[t;., Pﬁiﬂ/ RpE i «WFE@{‘T%@«J ? Tgl:ﬂy‘* Furosemide —H FIEILFIPQPB[NE_&
(dyspnea)f %ﬁ J j@i‘%ﬁ?{lﬁf‘m o

(1) FERS ABIF0R FEE -

Jgﬁsfsﬁ RAF=d i 5 > NAHE] 70%) JJTF F’* 1L [T PRI SR o BT T AN
e NTRNOLT e Ukt R O e VEU RO NN IEE = Rl A S =
F[JJT[‘ flrs ﬁs 24%ZE FTRE(A lﬂﬁ)‘f’ﬁ 5 % Pl PR EL ;g;:gﬁyﬁ[e@gg o

e R e e U e U RGN T ey
55 ()T BUF R - () RO R > (d) B S IR ﬁ,@r
5 %%LJ_I—J‘P“ P15 () 5 F\T—%‘;‘ , b(g)]]g S qy, e 12,13,14,15,16

o [ RS <> 20mg Furosem1de > Gk 2B ARl 2-4ml R E
“’~LW1%P%W%W$%‘“7“ PRSP ARV R
Furosemide f| 1&?[ I"} Hugh-Jones score » Cancer Dyspnea Scale (CDS) > }H’f@ [ R [A T

(e 11 A B ’iﬁﬁi [ﬁl R AT o ﬁ HI1% Furosemide [i& ™ iF
e Fﬁ%a;ﬂjﬁﬁ%)ﬁ P“PE"WE“%”% IR [P REEEE ] " 2 Furosemide [ ifi
AR o SR T g TOITI8 o g o el P Dﬁ(hOSplce)HI 5 ﬁr{ P s s
i ljgﬁ;f‘ /TE ~ T AT B P ) morphine 2.5 mg I dexamethasone 2.0 mg = 2.5 ml iU &4
ffs o B4 Eﬂj‘— R (Q4H)A "‘\Elﬂﬁ(PRN)E\JiEZ%\ ik Ffﬁ [1] Alexander F&f [f‘fﬁu L
#f) * #f morphine IO T * s s - [T | Furosemide 20 mg “f1 -2 ml AR
{F\'Jﬁ ~ 12,
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Furosemide 595 W A i %2 1t HE

FRFE L I ¢ T BRI R SRR SRS AR S T
PR B T i

(2) P A SRUNREY I 05 ]
Hf L PR o S Tl GNP IROEERURH - 7 R £ lﬁﬁ T~
%’%%ﬁk?WWf@’ﬂfwﬁéﬁﬁ%%bkﬁ’M ‘%P?Wﬂﬁ
S RAFREE T BRER T 1L > Furosemide [ i E BRIV S MBI g }%j’ﬁ&
PR3 RS [EY R SR Sa il 5 P
N A %L‘[@;?EPF.J'VF“JF;UF[I M| Furosemide [& * if‘ﬁ‘rﬁffﬁl@f‘d%ﬁ » ST R o SRR U
(randomized placebo-controlled trials) » 442 | LR f & (S5 (0 ' |50 P 5 1. Furosemide >
PSS S s
! J%‘Pﬁ%[ Ry SR (R ] e B A SRS s iy pla=Is il ELT%FI'E'JFJI'J’??’J
EIfY Furosemide sfiufs %120 ffI [FIlFRG 2 e BT iR &%~ Furosemide 19 ~
[ I35 A AT e ! - Furosemide [ 1'f 7 5[4 3 (519 [ 11(0~60 53 ) ™ B3y
A~12 (PIRE)E 50 T IRISH P M '%Eﬁiijﬂw’ﬁ Furosemide » 5k 2 32 (£ ffp & ja 7
P 2

ﬁ‘ﬁ

(3) N RIRAY T IR E -

S b B ERCHL S B R~ TR ORRIR - R P R > L R
=N (31578= RO r - %Pﬁﬁl[ﬂ = giﬂp\fp&iﬁp JIH@E/Pg , lﬁﬁWL Pg,ﬁﬁ ,J”%ﬁbiﬁ%
%H%»ﬁzuwﬁ'h~’\%ﬂﬁ#ﬁmﬂﬁmwg@ﬁ U ) o B L

) W%‘Pﬁff Hejptde b 7 Furosemide U™ BT Img/kg 23,2425 WE%F[fd@jﬂi;
i 4 7 B N (randomized  placebo-controlled  trials) » P-4 f L R 8 RS F’—‘] [ 3
Furosemide % & | & i a7 » i IR 1| 4 51 AT @igh] > 20 (7 36
féﬁlfjﬁmﬁfﬂ:ﬁ%@%ﬁ?‘F'[Ei?(clinical asthma score) ° fﬁ*@ﬁm?ﬂjﬁ:’ﬁi&% A =g (8T [
i i R Saif Bl (peak expiratory flow rate, PEFR)~ (i B51~ 57~ # 7| up= 5a bl (forced
Expiratory Volume in 1. second,FEV1 ) » F’Bi ﬁ FIF3E 1 22« Furosemide [ * iﬁygifi
T BTSRRI R TRRIR R -

(4) EBNEH 35 B0 0 bR 2 (S i SRS 14 PR fii R BB

wP‘ﬁjﬁ& M 5 (COPDY A BIFBREN ™ » PR [siust M 7 52 B1 X $3347
S PSR SR R o 3 [PPSR
@W”“ﬁ%’ﬂf@QW§%wﬁ&%%” SRS ST 6
E] 8 ST F, IR~ PTIRI E%EIEJJ:“%fFUFL'»@f@'LPﬁi*Ji“’%T%%;%EJ% R
30 = 60 5j&[” J [“}(gjj}ﬁjpgpg,qurrﬁp - 26,28,29
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Furosemide &%/ W A i 9% it JE T _,'4/,‘J

r_;

F[I-ﬁ:]f'l }JF_I,@EEJ%L]]F[ FEJIE[ HJ}?&[JEEE_ 15~40 mg 30.31.32 T3 gl HJ s ﬂ E ﬂgﬁﬁbgﬁzﬂr'
P AL Furosemide » 5S I IREE SR - GE AL fi‘ﬂ@eﬁ BRPVI PRERe
fill b i a3kl (PEFR) =287 FpH 03Bl (FEVI) » 7792 F | PHET g 303132
FRLF ] ﬁﬁ“’]é% (30 mg Furosemide ) 3 glﬂ’%ﬂghwbg@ﬂ%ap‘* RIS [ R (15mg
Furosemide ) U354 42 E 2 ] o (B TR > S5h5 Y (R RITE R > 5 R R

TL ey [__gi & 31

PR iﬁm&(COPD)EﬁJ S @Eﬁﬁrﬁﬁi Furosemide 40 mg & * iF"[V?: s @éﬁ
il l&}{‘—’j’ PR AESETEN ] dyspneic visual analogscale score i [~ > T E TSR -
40 mg Furosemide [’ "EJ ?TE&%:. L%JF E’dﬂﬁw’“ RIS e [ AT o i M| %t F[FJ*GF'E J
S

(5) 1E14RhERY B ZE 5 (preterm infants with chronic lung disease) :

E&E%_Hf}@ﬂ%”ﬁ ol q’ﬁ]iﬁ Jiﬂfﬁ*ﬁ‘ﬂit": ﬂ%&ffﬂ?‘f Eo ﬁgjlﬁ EUELY S
fg'ﬁ%fwj , Bﬂﬁjﬂif&ﬁﬁﬁéﬁwl&i[ﬁl BIFA o SR B9 N HRLERIEIRY o E Y §Jt L
Mz EpIERnITE o pr R R s flﬂﬁﬁ%ﬂé[ AR IE'“F%@' ‘ ?F\ Ejj‘ﬁ“
ABEHIMIR A AR v H A 2 J\_Iq 0o [HAR EFURIS 4R R = Sy iEE e,
F w/\%(i/[‘ Fﬁ@fl‘/[ Vig) s 0y 3 pd g S ’pﬂEif'ﬁ’Tﬁui*@qﬁjﬁf éﬁ?ﬂﬁ ’
Al ﬁ?’“JFB“ TR A L - 35,

Furosemide % * Ay =0 H [+ ‘[\i'r‘[‘ffﬁﬁ Y% (chronic lung disease, CLD)fY & ji » ¢ KR
Tt () B ST (b) (S R BRI « f1 IS CLD FI BUL -
EE TJ il yﬁﬂﬁ EPVEPNE L2 ’Qﬁﬁﬁaﬁ[‘kl%ﬁ% VR > TR g [ER g }P*PE’
SRR 36

FI 80 F [NfH iIF'\ ’ T'%f"r? 3'3%‘{}111’ furosemide ['Jf& ™ ?Z]’;,‘[ﬁ;fﬁtj*\‘jﬁx £| CLD {1 pd
_’\Sﬁ IJJ—E’;E??W TR E STHRE 1Tmgo W*VKQEIFI (a) 797t~ F[] Ejj o i
i ]guﬁ’fm;n%nn o (b) = [P ORREE R A 0.1~0. 2’7o (C) M F g R 3
1 (postnatal age » BEHS iy Bl 7t 1LY MOV R & pd » R o 8P 20 554 -
TS (5 e B PR L1 55 B ST ORI 7 R A 30 5788
HISES IR =l o (d) TRk furosemide i T[T UESTH SRR 3%%?‘,'*5?@7’?%
BIHIETCH U f | P Ereig 35373 o

Prabhu =+ » ﬁjﬂﬁﬁ”ﬁ%(ﬁ H?ﬂg[ 2mg) = [ E ’7?5‘15[ Img)Furosemide
B PRI S B RSB RIS T "ar‘gﬁ EHRLPPEME IR
A PR SR el T 0

(6) &MHMFIREIBIE(REE (acute respiratory distress syndrome, ARDS)
o YRRV El?ﬂﬂ%% Furosemide [i% ™ 3F"I>’§ti£“_f5'J ARDS V‘ﬁ RSP BT RE
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("'z/,‘ Furosemide %9052 W A i 9% 1) HE F

- BT %aJFppfjgw%gfﬁs » RPN T pUE ﬁl%r

Fﬁ%%ﬁ’wjﬁm%m®“’H“ﬁ%ﬁ%%%%}ﬁ@%ﬁmwo:gﬂw
RV RO RS S RO - PR R I
BEE f%?ﬁglv(lung injury score) ~ clfF», Pa0,/ FiO, ~ Qs/Qt * [k [':—_EE[)'T%TH S B E(positive
end expiratory pressure, PEEP)EIUF%{L_’ 4

Hil

Furosemide fIv] =0 » & }\_7 SR ﬁg??gﬂalﬂ' ARG 7 puh st TR

)5 BT R AR » 5 * (O RMEL D 20-d0m | 10

Rodriguez = % » I'JFEASpy =4 F\[‘ Pﬁ’ﬁ AP 1% salbutamol Y 100 mg
Furosemide & » I'] qﬁﬁj ’%*[F‘[ » 385 Furosemide 7+ IF“EJ@*‘” AU 5% E’“ﬁiﬁ H"E"?
sabutamol fL— F2f+fY » =" Furosemide 12| ¢ &[T & ﬁ%\fﬁi—é‘/ﬂﬁif PEs] .

Melo =7~ » I'JFEESpy =45 F\f L ﬂﬁhﬁgéﬁ‘l‘ﬂfé@ﬁ‘ RUH (™| Furosemide FY £l Intal®
( disodium cromoglycate )° éﬂg:ﬁjﬁ'j]&lﬂfq "] 20-30 mg Furosemlde(]ﬂ“’ﬁﬁ‘%pl%ﬂfﬁLl A =]
Bl f/q’ﬁf[] 30mg)fk * ’[Ji“f?{%_’lg[[“ | Intal %3 El%ﬁgﬁﬁugﬁﬂ%npﬂ prIEs Rl ARG Y
B o [HRLE RLD (T fr7f<y* ETHIJ%{%P#' RUH - ZRE ;J%:;:LTFJ Intal 75 £L Furosemide « Intal 7%
5y FE| E;‘%}E[Ji%'iﬁ[i fY -+ Intal 357 e P sl A3 HRLES Furosemide Al

Larramendi &7 * »jf amiloride (potassium-sparing diuretic) + furosemide == &{#| ok
e Gl ﬁEF'J%Pﬁj FVH > T PRV RS 38 5 amiloride = b P Egk B BEGRE
F[B’B,‘EP}JFIJQQ ﬂ‘lﬁ EJF I [ RLESR YJJJ Furosemide ﬁﬁlJ;‘H

ﬂ[[[ﬂJF’?EJﬁ%”J* 5 > Furosemide & * i’ PR RLE J»F[UE T{EH] ri%%”? I
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Abstract

Drug inhalation therapy is most often the way that respiratory care is provided. Generally,
the bronchodilators, steroids and mucolytic drugs are administrated via inhaling most
frequently. Inhaled furosemide is not common. This article summarizes the most of the
inhaled furosemide in the database in order to become a reference for respiratory therapists.
After reviewing the articles, furosemide inhalation therapy is applied to relieve dyspnea.
Furosemide inhalation therapy is useful especially for reducing the sensation of dyspnea for
the patients who have exercise-induced asthma. It is also used for relieving the sensation of
dyspnea in terminal illness patients, reducing the allergic bronchospasm, and also used with
premature babies in order to increase the PaO, and arterial blood pH. The pharmacological
mechanisms of furosemide inhalation therapy are : (1) the effect on the cyclooxygenase
metabolism (2) the anti-inflammation and block dehydration of epithelium of respiratory tract
and (3) a decrease airway responsiveness to Neurokinin A(NKA). Furosemide is cheap and
easy to get it. Is it an another choice for the dyspnea patients? Maybe we should pay some

attention to it.

Keywords: furosemide ~ dyspnea ~ aerosol * nebulized - bronchodilators
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