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A VAR 5550 JiE % #f (respiratory distress
syndrome of newborn, RDS) X surfactant defi-
ciency disease L4NI A L2 BRETHDLED
NTWB D kL, +CIo% OREEID AL
AT IS il surfactant OREICX 52
LBHLNER>TWS, THWY Xz, RDS I2xf$
DIHEELTRELTVWD D A4, T42bL
surfactant replacement therapy 23% z Hiviz®
BURDOERTHS I, RIILFTILL, D
X5 RJEARICES < RDS 2t 4 % surfactant
replacement therapy (39 Tic 1960 £ X v &
HHR TV, FHDEN LOBRIIVWTHD
HUDREERICKD > TWe, ZORMOFERIX
#ik4 % Z & {, surfactant =D L D DORIRE L &
HBHEoOMBEOW A» GRS TWS, ZOHK
204E R T AADFER 430 % L 7o surfactant
TA %4k, RDS 12545 W< 22 ® surfactant
BEEVRHUOHEEZBUTE TS, Th b0

Tourfactant TAZ b - &2 b FI<F 1 v 7 2%
REHFTHY, HEHHEZ surfactant TA DLk
X BEERRBROT — & — 0—¥ L HE O BRI
ZHuisMz, surfactant TA DR IZOWTH#E
R

surfactant TA LU ZDH 5%

SEUER U72BER & D BFE L 72 surfactant TA

dipalmitoyl
phosphatidylcholine phosphatidyl
(dipalmitoyl lecithin) ethandamine
47% phosphatidyl
29 glycerol
29 phosphatidyl
other 2% serine )
phosphatidylcholine —= phosphatidyl
20% inositol
sphingomyelin
fatty acids

\ triacylglycerol
protein

B 1 RO —7 7 2 & v b LR

#* 1 History of Surfactant Replacement Treatment

Aerosol synthetic surfactant :

Robillard et al : Can Med Assoc J, 1964 (DPPC alone)

Chu et al : Pediatrics, 1967
Shannon et at : Pediatr. Res., 1976

(DPPC alone)
(DPPC)

Ivey et al : In Liposomes and Immunology, 1980 (DPPC & PG)

Dry (fine powder) synthetic surfactant :
Morley et al : Lancet, 1981 (DPPC & PG)

Liquid natural surfactant :

Fujiwara et al : Lancet, 1980 (bovine, reinforced with DPPC & PG)

Kobayashi et al : J Jap Med Soc Biol Interface, 1981 (porcine surfactant suspended with CaCl2)
Smyth, et al : Pediatrics, 1983 (bovine protein-free surfactant)

Hallman et al : Pediatrics, 1983 Chuman surfactant)

* UK TFER RS TREERE > ¥ —FERKME, Bhi#dg
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X, 40 2 2 i X Y fliH U 7z natural surfactant
IZ dipalmitol phosphatidyl choline (DPPC) &
NUVIFUBBEIOP MY AL M) ku— i
Ex Mz 5o AT surfactant TH Y, D
FERIX R1ISR$Z L Th 5B, in vitro TR
TiEFR 2R T surfactant & LT® criteria
EMRLTBY, Sy FRERBMFMICES
RDS 5 /&M L7z in vivo OfFITH sur-
factant & L TOBFYUESHE STV D,

Hh5ikix RDS L2 hiHAERIC B W T
(30 mg/cc) IZ¥Af# L 7z surfactant TA 120 mg/kg
B tube XY ®2ITRT L £ 100% B T
tube & bag ATV 5 5 EIC/H T THRIHEIC
BEATS, BABLRAE L—& —ICHEEL, 204
MEKREART ZfTb kR,

surfactant TA #EKEEARRERDER

surfactant TA X3 CTIRERADRZ v F 4 7T

K2 fiivy—772%rbELTO criteria?

1. 10 dynes/cm LA F DFNEIES

2. % 30 dynes/cm DFEAKFEIES

3. 60% FEHHF{T, 13 dynes/cm LT OFEMiE )

4. [ERESHIBEBRCRERIEZRL, T OXKHE
RANBRELTWBZ L

5. HIFBMRILEK
6. HIMLRIERAS
37°C
REFa-7

KEE

@
® RUL
j LUL ®
RML
/7 LLL ®

@ RLL

BT 5 #MEMRZE (phase 1) 3 XU RDS EH] 2 %t
4 & L7z dose study (phase 2) 2347 L, 60mg/
kg & 120 mg/kg D#FTTiX 120mg/kg BRE W EH
MTHD LRSIz, &4, phase 3 Th
% control study 2T TW523, SREIDIEHK
IZBWTixZoflicfThb=£E 53 gk ® & K
FRRRBR O R O— %5 L surfactant TA @
RO TIHERD, FIFTHHRL &z RDS
N4 IEFIONRTH S, =413 FIER OG5 RERH
T, 40% AR 5 KFLUNO R TH D,

85% LA EA AR 12 RN E ShTns,

31X surfactant TA 5% OWA Bk 5 I
(Fi0,) &b &% LIz @ T, #E57i® Fi0,0.8
AR & 0 B 5 BB T 0.4 ATk £ CEMH R UE
ERDTVWS, E413 MAP (mean airway pres-
sure, SFHRBENE) OBELERLEZLDTH S,

#& 3 SUBJECTS

Birth weight No. of cases
<749 g 7
750 - 999 g 27
1000 - 1249 g 18
1250 - 1499 g 20
1500 — 1749 g 16
1750 — 1999 g 18
2000 g< 8
Total 114

FIARRDESc@~O & 5 @EAT 3.

@ M B 4z

@ HREALL (BEB%E L)
® ZMEAGL (BB L)
© AHRBAL (L% E)
® ZEMBAGL (L&ZE)

AAIZE R L72AHS 5 18 0.5~1.0m 9 2 A L bagging T 53,
(bagging# tcP O, 80 torr A LR BT LA HRBLUBOROEAZRET 3.)
2 PSF EAW
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¥ 4 PERIOD FROM BIRTH TO PSF INSTILLATION

Period Birth weight Total
(hr) <999g 1000g<
< 5 19 (55.9) 26 (82.5) 45 (39.5)
<12 15 (44.1) 39 (48.8) 54 (47.4)
<24 0 10 (12.5) 10 ( 8.8)
<36 (o] 4 ( 5.0) 4 ( 3.5)
36< 0 ¥ { 18) 1 ( 0.9)
Mean+S.D. 5.4 + 2.4 9.2 + 9.9 8.0 £ 8.5
() %
140
0.8 — <999 g (n=34)
QQ O0—0 27000 9(n=80)

7 Mean + S.E.

0.6
Fi0,

0.4 8/AP0,

— 0.2 ®—@ <999 g (n=34)

0.2 O0—0 21000 g(n=80)

Mean + S.C.
] 0.1
0 T T T T 5 T . PR - T T T T
0 1 2 3 6 12 20 36 48 72 9% 120
Time after PSF instillation (hr) 0 ; . ; g ; : . . . ; - ;
0 1 2 3 6 12 24 3 48 72 96 120
3 CHANGES IN FIO, AFTER PSF Time after PSF instillation (hr)
TILLATION
T S ¥ 5 CHANGES IN a/APO; AFTER PSF

- INSTILLATION

- <o g meany,  TeSPirator @ setting ZELTHZ LA TES

} ey :LUOO 4(n=00) Z &, O toxicity 3 & U barotrauma # g/ S

an X 5.k,

0 & 5% &b BPD OF4R LN air leak D%
MAP N
o EERYSEBOIKE CHETH O LHWE

2

4 Al |l 1 T T T 3 T T T
0 1 2 3 6 12 24 3% 48 72
Time after PSF instillation (hr)
B 4 CHANGES IN MAP AFTER PSF
INSTILLATION

T T
96 120

BERTD 12cmH0 Hif X Y E55FHMT 9em
H,O RifZIctEER ZTW5, Z DX 9T surfac-
tant |5 X Y AMEHICRB W TR ATRTR B L

N5, B5iE a/APO. (BHARIM i KR o £
) OBERLELDOTHY, EHRA=V7
W YRR UZADBED DR TWS, F&50F v
VN PUFROBILERLICLDTH Y, 90% O
FEFIZ BT Bomsel D4 #EIC X 5 RDS D HEAE
ER2R0WL 1BREYEE L T W5, R5IE sur-
factant #ERIZH LN D EPHEDRAEFE TH
%H, PDA 25 40% DREFNCED bV TRY, A
Bk L ORFEBERBERINLTVWE LA TD
%, FOMDOAPHEIATHRREZLELTH1EE
HEIEZ RDS DEFNCIIT 2 RBAHE L LTiZE
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& 5 IMPROVEMENT OF CHEST X-RAY WITH BOMSEL GRADING
AFTER PSF INSTILLATION
Binth 2 Gradesg< 1 Grade No change Total Bfrestlve~
weight ness (%)
<999g 20 i1 3 34 91.2
(58.8) (32.4)
1000g< 38 32 9 79 88.6
(48.1) (40.5)
*
Total 58 43 1.2 113 89.4
(51.3) (38.1)
() =%
* : One case was missing entry.
& 6 COMPLICATIONS AFTER PSF INSTILLATION
Birth weight
Complications <999g 1000g< Total
(n=34) (n=80) (n=114)
PDA 16 (47.1) 29 (37.2) 45 (40.2)
IVH 10 (30.3) 5 ( 6.5) 15 (13.6)
PIE 5 (14.7) 4] 5 ( 4.4)
PTX 3 ( 8.8) 6 (7.5) 9 ( 7.9)
Pul.Hemorrhage 2 ( 5.9) 3 ( 3.8) 5 ( 4.4)
ROP 5 (14.7) 8 (10.0) 13 (11.4)
Sepsis 2 ( 5.9) 4 ( 5.0) 7 ( 6.1)
BPD 6 (17.6) 1 1:8) 7 ( 6.1)
() :+ %
% 1 MORTALITY RATE
Birth weight Early neonatal death Neonatal deatlh
< 749 g 28.6 2/ 1) 42.9 (3 / 1)
750 - 999 g 25.9 7/ 27 ) 29.6 (8 / 27)
1000 - 1499 g 0/ 38 ) 7.9 ( 3/ 38)
1500 g < 0o/ 42 ) (o] (0 / 42 )
Total 7.9 9 /114 ) 12.3 (14 /114 )
() : No. of dead cases / Total no. of cases

WL DT RL, L LARBRNICEVWEHREE
2 bhB, RTFEERTH S0 EIER RDS &

E26NB 7 NV—7ThY, 750 g KD 43%,

1,000 g KhE D 32%, 1,500 g KD 20% 4Lk
D data IZHEE L TIRIETH % LM S TW S,

ERAFEARBF VY —ICHITS
surfactant-TA (PSF) D{EHARE

R8ITRTTEL, 9FIOEE RDS 2 8WT
surfactant TA Z{EH L&flicBRI CThoTz, 2
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i 8 PSF EXPERIENCE AT TOKYO WOMEN’S MEDICAL COLLEGE NICU
No. Sex Birth Wt. G. Age Apgar S. Bomsel Effective Complication Outcome
1 F 526 (g) 24 (ws) 1/1 v Very E. PTX,ROP,BPD L & W
2 M 535 25 3/7 m Very E. PDA, BPD L&W
3 F 671 26 2/2 il Effect. PTX,ROP,BPD L & W
4 F 679 26 1/2 m Effect. BPD L&W
5 F 825 26 5/6 v Effect. IVH Expired
6 M 859 26 4/5 m Effect. PTX,IVH Expired
7 M 1050 29 4/7 I Effect. none L&W
8 F 1270 30 9/10 v Effect. PDA L&W
9 M 1590 28 3/6 i1 Effect. ROP, BPD L&W
re-instillation : case 2 & 6
age at instillation : {5 ~ 7 hours (case 2, 5, 6, 7, 9)
22~23 hours (case 1, 3, 4, 8)
N.B. & 535 ( 25w2p )
1.4 = r-n -~ 20
i o .
B Ly ! ! 1 18
] : : ]
0.8 ! - r=- s
: Fio, : !
. e 3 i o 4 114
o~ § '
% 0.6 : 12 %
i 4 R i ! 10 g
2(\' e PSF  60mg/body o | 5 "é
el ! Ligation
] Me fenamic - 6
PSF 60mg/body acid
0.24 L 4
. B/APOZ L 2
0 1 T T T T T 1 0

T
0 1 E 6 48

(5.5 hr after birth)

12 24 36

T

72

T T T T T T T T

96 120 144 168 192 216 240 264

Time after PSF instillation (hr)

Freq. 50—52—50 60—67 64 60—40 —35 45 —35—35
PIP 20 18 2018208120 —5—13 16—15 —15
PEEP 5 4 3ah 3 3
Ti 0.6 0.5 - 0.8—70.9—— 0.770.970.9
Pa()2 16~-185390—103—82—43—388—82—93—56 — 19—~ 118~83—B0—44—33 —50—80

B 6 PSF i

FADFHTIT TR L RMELEE 2 EGHE OMEH:
& B3 AR X OV T FEMIT B X S IMiEE
BT o CWSEBHEEREMD TbY, EHRME
RGBT L TWicZ E RBEE A 0 FEH &
Ezbh T3, PDA &2 IR D
h, 1% surgical ligation #M4E & Lz, 34l
IZ pneumothorax ZFEH TW32, 2#ix PSF
BEMC T TIFTRARBD b TW e, 24lick
WTHEREGZLEL L, PIESREIZ 5 #12

% 5~T7 WE[H, 4 FI0S 22~23 BEEID [ T -
7o RICZ PSF #5#% oMM Rf&RmE L - —
BT+ (R6), FEFIL 25 L 2 B, W& GKE
535 g DBYL, BRI 24 5%, FRIEMR: CEIEFIEH
FHIED - OFHEYIM L 72 - 72, Apgar score {% 1
S 5HBORDIE, THTHY, HEEEKL
EHILHEE SN TS, BTIER$TZ & £ Bomsel
4D RDS TH 0, % 5.5 B H 12 PSF 60mg/
kg &G-Sz, vy P AU RS ICTR T
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B 7 PSF #EHiOMEHRL >k y
(Bomsel 4 J&)

B8 PSF H#HHOMHL Y b7
(Bomsel 2 )

T L ERHRUEE R, a/APO, L %E L T Fio,
LD ERBZENTER, LELEEHRI2F
BE XV BOREBOELRD bivic 1o © B E
PSF 0EEEITWHOREBOBEL & /=, £#
8B HEE X Y PDA X BOAREDFT R LE
WIZH B ERY, A7 =F b8, F—r_Iv-
RHEIR 72 & OPULARHRIE & Bilhs L—Rer iR iE
OWEE HT2H, B PDA I X 2 0ARERD

9 RDS [[[{E%S PDA iI2X 5
DRSO LY v N7 v

EJ 10 PDA ligation i X 23
TR O B

L I oo A% 11 BEIC PDA @ surgi-
cal ligation Z{TWEEB LV v b7 VTR K9 2
b EI0DOITE L FERICHEE L, DIRIEHRZ &
WEETERI HEIKFCRIL TS, K9
BREREFERRET 22— k% 20 » A i
ARt & 72 o 12 7ERR 24 UL EOBRBIE 24 4 25
CR/NRBL A PIOETFR TH 5, M/RIE
SHEOEFRITI NG THEY, BRAROEF
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& 9 SURVIVAL RATE OF VERY PREMATURE INFANT (Tokyo Women’s
Medical College, 1985, Oct.~1986, May)

Birth weight No. of Alive/

Gestational No. of Alive/

(gram) No. of Infant Age (weeks) No. of Infant
400 - 499 1/ 1 (100%) 24 2/ 2 (100%)
500 - 599 2/ 2 (100%) 25 3/ 3 (100%)
600 - 699 3/ 3 (100%) 26 8/10 ( 80%)
700 - 799 4/ 4 (100%) 27 3/ 3 (100%)
800 - 899 5/ 7 ( 11%) 28 5/ 6 ( 83%)
900 - 999 6/ 7 ( 86%)

400 - 999 21/24 ( 88%) 24 -28 21/24 ( 88%)
1000 -1249 10/12 ( 83%) 29 -32 19/20 ( 95%)
1250 -1499 18/18 (100%) >32 9/10 ( 90%)
1000 -1499 28/30 ( 93%) >29 28/30 ( 93%)
400 -1499 49/54 ( 91%) total 49/54 ( 91%)

Y 88% LIRiEEDL LY, #ic 800g KD X
VINEWT —F 10 Blix2pEEFE L Tnwb, PSF
B hiz X - THEFE LI 4 FliZ 700 g RGO EED
RDSHEFITH Y, kDb bhORERY HIT,
ZOATFELEVHFECE VLD LEZBRT
Wiz, T2 5 PSF 2 L idlBRHAE
DEFRIT 70%, 700 g K OEFERIZ 30% Th
o2ehILEZLNE, Zhboz L X Y PSF
DHEFRBIR, BI2X VSN 700 g KD RO
FRIZRELFELTWBRZEPHLNLTH B,

ERBIUELY

surfactant replacement therapy ®R&ESD
—2I%, in vitro RPEERTHEE oI L
TH 2D surfactant 2SEEROEER THLHERH
B5ME S TH %, surfactant TA 2B L Tidx %
A E TOEMK % surfactant replacement therapy
DRI, ZDORT<2TF 4 v 7 RBRTEESL
2TebDTH Y = DHFHMEICE § 2 LER DR
72w, surfactant TA (¥ natural surfactant i
SHRBREMz, WicHENCKTENEZET
SEBEHDOHZZ% LT, W (adsorption), FLEEL
(spreading) B X UOZDIERAOFREICZEWTEN
7o surfactant THDHZ LRI TWS, apo-
protein %> DPPG 72 & & A 72% DL % D
LbORENIZKRESHELTWS 2, Sbhlcx7y

v = o8y BTt L, REORTHET
57 L LBfifaEEICY—IC surfactant 2MTE Db
725V RTZEDOHRICKELFELTVWS L
Ez bbb, —F, £ELOHHLIHE ST
L2 AME virus R EORBRYEORE, BXIO1%
LIIWZEBEARESLDOHFERIE R Lo/
BREBEINRTWEY, ZhETOTTICEEN
2Tz % BEREER D Bidzh I+ 3 REIR R
ZoTELY, PMIRE KR L hETDL
ABRILR T A MMAEADFRIRD AT
2, BERIZB L CEHME T v 2, e
DIEEEREICEATBEED hopoxic insult 35
X UOYREMlC surfactant EAShdzZ tick 3
AUTTAT RO bR HET S KM L
DAEPHEDLRZ D 2 5L sh T3, Ll
THHLEERFREEITI Z LTk D E/MRIC L
EbH Bz LRSI TWS, PDA 8 surfac-
tant BERHICE T OO Sz L LREE & h
TW3 2, surfactant TA =D b ORFIRE 123K
HAWERA 2B I ETEEIR D LA TR LT,

T LA AR IR R ogeE B il E B oK T %
blebl, BIRE LN THE-FH Y v v b EBEER
THLEZLND, ZhOIFEMENLIMITE T
BTHY, L5 Pa0, O LRBEIRE XL S
FHHEER T3 LD Th b, surfactant TA 755
i PDA BNEHHETAI T 281, bbik
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Z 10 Causes of no initial response to PSF

Problems of PSF

1) inadequate dose (120 mg/kg or more)

2) inadequate preparation (solution etc)

3) inadequate material (badge difference, storage)

Problems on instillation

1) inadequate dose instillation

2) too quick suctioning
3) uneven instillation

Problems on medical conditions
1) too sever RDS

2) too late administration (hyaline menbrane)
3) RDS with complication (infection, shock, PFC, air leak etc)
4) not RDS but pneumonia/CHD etc

% 11 QUESTIONS ON PSF REPLACE-
MENT THERAPY

1. what is the best combination ?
synthetic / natural
protein free / with protein
reinforced with PG

2. what is the best form?
powder
aerosol
liquid
3. what is the timing of instillation ?
at birth
at the time of diagnosis

4. How often it should be given?
once | re-instillation

HpoHEIER RDS DEFHTH L0 HTH Y, sur-
factant TA & DEHEOERBMIIRNEE 2
bivb, surfactant TA #5451 T initial response
DBBD HRBRWVEFIBRN ShBE ST TWS
2%, ZORAE R101ZR T2 L L, surfactant %
Db DB D 5 h, BHIECHEBER S 50,

HDWEIROF T HREBL DL DICHIED B 5 5
Zarbhk o, REFECEMIEICEBEN 2 T h
X, surfactant TA D b DIZIEIER RN &
PRENTEY, Fl@EYRFRIC I TBED
BHEETOLREDRZI LRSI T WS, T TIC
hyaline membrane 23H¥ L 72fEH]<> RDS T
S>THRPESLFERAER EOHELRAIEE -

TWBIERIA L - & LFEE 725 9, PSF #5-
o initial response @ & BEF]IT b £ DB HE A
BeE% 12 RERBEIC LI2WICHE S T L B HE I 25
% B b B 28, surfactant TA @ bioacti-
vity 2251, TV REliER T2 oby,
WL ONDRERPEZ bR TNWS, £0D 120
surfactant O ED R WATEEED N B % 2%, L
ML 120mg/kg DOEIZMBEETIZ 5~7 BD =<)L
F 7 A 7k % surfactant 23R T 5 (1~2 pg/
cm?) P OEAHEENSEMBUETH H, BERE
LTWwszZ @3B v, 2%&HIX PSF @
biological half-life {ZZAEANTIZ R 5 AlgEMED
b5, 3%FHE X inhibitorE A% £ DHEY B
BHLTL%, 47 H T PDA Ri#iE R 8 H
BLTLB, REBBRBATNWS, PSF iz
LAY - kb at#ic Fio,  MAP 2 T
HILENTELIENY T, Pa0, ® LHZ
7o b LIRANREE~ DR OBEIE R BT LD TH Y,
ZDh o &Y critical ZEEIEZRIYIZF v v 2
¥E2T<N5b, D% FiO, RV A L—% —
setting PHUV LR L TR ool
LTh, REE D typellcell » surfactant 7
AEFTORMENESZ LB TE S, HARED
surfactant 23 g 43k surfactant production #
Pl 3 2RISR N SR TWE R, ZOHE R
BTV,

surfactant replacement therapy » 4% g
LA ZRNITRTILLLTHD, THhbb,



PSF replacement therapy A EjE RDS, ric#
KA B W THBIR 25 LW E Wz Z &
BFERETHY, £X%L D surfactant O THE
Ji 5D surfactant TA 234 - & b FH Tl &R
LTWBZ ELHLNATHS, LIL, IHEW
surfactant OB, FHICEAREOME LV B
W BEOKRE, Al dEE L LisnwTkET S
FEOMFE R Y, S LICZDOREmWREN L REE
DHESL S 71X, RDS ORAETR & L Thivh
KB ED~g ) 2 7 BIZHAERZ2 81T sur-
factant %5452 L LBk 1 o0FHEE L
EZBiLD,

BBICHEREANSERS LR 2 £ i L &
Fo ETARFEEDOEIZ PSF L KEEKRERD data 05|
Mxihd, ZRREE BB Z I IS H R
SRR, TR, BIOMEFE KT I 2L
iy

X Bk

1) HPBEKR:fir—7 72 %> b. Tokyo Tanabe
Quarterly 34 : 166, 1983

2)

3

L)

5)

6)

D

NI : 4%

BRI RS > « A VEVPIR 5B EAE (RDS) (2
%t3 5 AT surfactant liposomes D &H il 7o e
W H5—, AT surfactant OFFML LAY
H# X &4 pulmonary mechanics 12} % %%,
JNVERLEGR 32 11335, 1979

Fujiwara T, et al : Artificial surfactant therapy
in hyaline membrane disease. Lancet 1 :55,
1980

Notter RH and Shapiro DL : Lung Surfactant
in an Era of Replacement therapy. Pediatrics
68 : 781, 1981

Morley CL, et al : Dry artificial lung surfactant
and its effect on very premature babies. Lancet
1:64, 1981

Halliday HL et al : Controlled trial of artificial
surfactant of prevent respiratory distress syn-
drome. Lancet 1 : 476, 1984

Hallman M, et al : Exogenous human surfactant
for treatment of severe respiratory distress : A
randomized prospective clinical trial. J Pedi-
atrics 106 : 963, 1985




