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ERMERHEEDOMRE ICH T 2 EEE OFMELE E/aFK7T # DML
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LFFEE
JSE

FHFE  HARTFARTAR AL

(IR G R TR 5 —), R

AT - BRI FEER &

(A L Loowm ’ROW B

MO = VI GO MAEEREZ HIF L 72w,

[(FAREE]

FEIPERRHESE (CF) OB R Z X IZT2PNIRBD LN L UERETH Y, RO 5oL, HiRE
DOFEFEFEIE, FOKTIExTiZ#e 1 72 (%FEV) 12X ) 4 BFFICE SN D25,
FEREMRA DS EE 22 5] ClL, BIRATRIZ & A A 3 TAE—mIZiThb N T 5. JgEl X4 T @ Brasfield,
Wisconsin, f§# HRCT T® Brody A2 71ty A7 LAHWMUERTH 505, ARF D CF BEZ IS EET

6 A D FLINIE 7 L

A. B

F2 I Mk H5HE SE (cystic fibrosis, CF) (3 fili, B
g, THALE 7 & D45 oI E e~ B $
WROAREEETERETH ), LHEEREAT
» B cAMP KA1 Cl A 4 >~ F v )V CFTR
% O— N4 ABIETFOLRERITRER T 5.
CF KA AFIZ E b O TERIZHEIET 5K
BTHED, —HHERAZIZLDETLIHEAN
TEICB 1T 5 CF OFRFEHIE I X o T LY, b
A3E @ CF #6112 L T Yamashiro 5* O ¥4
7o & SHEHET B L RIRZ I OB H120-
130BIRI RIS B EHEESIND.

CF 134 Rliginbi =4 25 555, ML ZHR
TR FHREEATARETHD, KFOIE
BIASIPEG A4 CARE R ZMZ TWABEY. L
LGS, bAETO CF FEH] T O 259
Tripat L, COEEE B L& i3s
AELODRBIRTH 5. RKWF5E TIE20134E R
L VUG E 5 7 CF IEBIE Sk CHEM S 7z H
WO LGRS O CF OEZHI B L Rl
ZIelZ, DWED CF FEBNZ A S N B HHHZED
BREEOFHIAELRET A L2 HEL T
=y

B. MiRAE(REARN\DER)

CFOEEELZHET 5 S F ST 2ERKRYIE
EIZOWT, KR TOFEREZ EICHD SRR
LT3 5. & IZHWZZICBE L CiE, ERREY

BREEE LC, Mhibkae, ERPTR, 18 MEAE K
FEDFEILH, Witk L, WA 4, B HE O w5
mE, SERILRBASEITLNEYN, Th
5% b EIZhHED CF OFEIFIZE b2
EOEREEHEZTHETSH. ZOK, CFEEE
FEHIEIC N E TRERSNIESBIIZOE, B
FEFE DR ENZ L TH B 0G0 OKE % &hH
TIFHZ ekt 5,
fREERI~OBCRE © B EkfE 2SSk S - B
O NEHII R, FEbANEE/E LT, A
NIEREFFETE L WEELZIT) .

C. MiFRMER

WA T CF AERI O FEAEFEHE 21X, 6%
LI E /N R BN TR BE O 72 A T R R e
1 %& (%FEV, : 1 #&920ME / 1 & e
x100) A8l V51 5% %FEV,IC X 5 FE

%1 Cystic Fibrosis EIEFEAIT Y ¥ 7Y AT A

SCORING SYSTEM YEAR EVALUATION REFERENCE
1 Shwachman Score 1958 clinical
2 Doershuk Score * 1964 clinical 6
3 Simplified Cystic

Fibrosis Scale - SCS 1971 clinical 7
4 Taussig Score - NTH 1973 clinical 8
5  Chrispin Norman Score 1974 radiographic 17
6  Brasfield Score 1979 radiographic 10
7  Scintigraphic score 1980 scintigraphic 18
8 Huang Score 1981 clinical 19
9 CN Score * 1982 radiographic 22
10 SB Score * 1987 clinical 23
11 Nathanson Score 1991 tomographic 24
12 Bhalla Score 1991 tomographic 25
13 Wisconsin Score 1993 radiographic 26
14  Northern Score 1994 radiographic 27
15 Matouk Score® 1997 clinical 29
16 Kanga Score - CFCS 1999 clinical 12

(CCHk7 & h51H)



15

r=-0.75 (-0.67,-0.81)

10

Wisconsin Score

Slope: 0.86 (0.31, 1.41)

15

Wisconsin Score

24

Brasfield Score

X1

x2

Age 1st year of life 2nd year of life

25

Age (years)

(SCHk10 & D 51H)

Brasfield score & Wisconsin score & OFHE

Wg#l CT £ CRED b2 T L & Al kR

3rd year of life 4th year of life 5th year of life 6th year of life

Number of patients by age group 47 13
Bronchiectasis, n (%) 4 (8.5%) 1 (7.7%)
Air trapping, n (%) 29 (61.7%) 6 (46.2%)
Bronchial wall thickening, n (%) 17 (36.2%) 6 (46.2%)

FEAFETIE, 1IEH 0 >90%, $RIE - 70-89%, H&E
JiE : 40-69%, FIE - < 40% L EREIN TV 5.
Lo Ledss, &2 6AMOFLL IR Tl
WAL DO b ODOREITHEE L <, F7EEE
DRI L ) ITED 6 7% CF BIETlx %FEV,
FIEHHAICR T 5720 ZOFEERIOL
R TIIRBOEREEFHH S A T ADLETDH
5.

FAEEE RSB L CIEEE L ISR TR
MIZE K DATTALY AT A 03H Y, FEHblf
RTHWOLNTWBHEED DA W,
Jg 5 B HE X R 12 B3 L T, Brasfield score,
Wisconsin score 23 S TH Y, &Ik
ETIIBREXHCTOMENL L ALNR L.
Brasfield score |38/ 55 (air trapping), #RIKEE
% (linear markings), #5HiZENAERZ (nodular
cystic lesions), #l K% % (large lesions),
iy ESEFT H (general severity) @ 5 38 H (2B
LTO-4"0Aa7 TF#liL, 25- (A2
T)CTERLT A, 00, AT IIRBIET
25, HREFETO & 7% %Y. Wisconsin score 13

1 1 7

7
2 (28.6%)

4 (36.4%) 7 (63.6%) 3 (42.9%)
4 (57.1%) 7 (63.6%) 6 (54.5%) 4 (57.1%)
5 (71.4%) 7 (63.6%) 5 (45.5%) 5 (71.4%)

(k12 & 0 51H)

i B 9k (hyperinflation or air trapping),
& 3 B 8 JZ (peribronchial thickening), % &
32 3 5 (bronchiectasis), 9% & & 52 (definite
opacities), &l (atelectasis) @ 5 TH H (2R
LT, i, BiEEREZ A7 L2 DT,
WEE O 2 S EAELI00F TR 2 73l b &
NaY. WAaT7by A7 AFEZICHEL,
EHIZHPEIL ~3ICBWTHERE & DI
BAEZ S EIEIZ S 7 M LTI S & RiE s
Twa(E1)",

—7J5, CT A% % |2 X 2 Wb m G,
0 X AR LT & ) FRM 22 B B o 5 A A3 1)
BETHY, CNETHHEDOAITILY AT 4
BHE SN T & 7255 & <12 Brody scoring
system 25#% & A EE 2SS WY I CT 11
Fi PR AEMR A CHERER C & 2 Wl o B 2 e
THDOILENTEDY, Stick 5P DR¥ &9
|2, EZEE (air trapping), &8 O HRE X
2O SR ICHRHTTETH 5 (K 2).
Az L C & 32 96 5k (bronchiectasis) O A
HIZ3WEbH72 ) PoERIZEOLNE L) I

-
—

75 —



r=0.83
P<0.0001 °

CT score

CT score

r=-0.59
P<0.0001

% Predicted FEV1

(CHRI3 L D 51H)

2 Brody CT score & Wisconsin score
B I BFEV, & O

7% 5%, &b B WS N5 Brody scoring
system Tl&, HRCT H[{§&% & & 12, Q&I
(bronchiectasis), #4ifi# (mucous plugging),
L BERRE (peribronchial thickening), &
F& %2 (parenchymal), % § 5k (hyperinflation)
DSHEHICEALT, oM EEZz ZAaTbL
AT T % IREE 0 2 5 iR EAE243 F TITH 4
L Cw Y Brody score (&g &5 H.fl X 5 o
Wisconsin score, 3 & OHlitEFED %BFEV,IZ%
NENEbOTHIMETZ(H2) Y.

D. #&

DHED CF G BT 5 RlifRZL O e T
fifild il < W IZ DV T ATH A, WEEED
MR ZEHRESICDRE L2 LD 12, TEFh
DIEB] T O IR 77 HE O FFAM L i 7 45 C O IRET
(e EF ), fibkaE, MigeA L b REIN 2Rk
M7= 2 HHIEES D57 6L ED
INRH D CIZEFE - ABNZ D W TIEIF R RE
WFEV I X 2 HIELH EDTRETIEH S 5 D
D, BTG RRERTE T — ¥ E£EM T
TW5h EIFS V.

5 7% A2, FEV, P HIME (X185 2> 5955 £ T
(X H AR 25 7 SIS e AT A BT 4 >

(20044EFER) 12 & 0, UTFoRTHESLSY,

FEV,(L) = 0036 x H¥E(cm) - 0028 x 4
5 - 1178 (BB 14E)

FEV,(L) = 0022 x £ (cm) - 0022 x 4
5 - 0.005 (%)

72, 6 D18HE TOLIE - REEEIZ
B LTl B AN R g i 20 25 25 41 (2008
FROIZED,

FEV,(L) = 3.347 - 0.1174 x #% (%) + 0.00790
X {EHS (%) - 4.831 x B & (m) + 2977 x |&
£(m)}*(BI)

FEV,(L) = 1.842 + 000161 x {4E i (i) |* - 3.354
X & (m) + 2357 x {H£m)| *(&R)
ETHMEDSES Y.

—7F, 6mAKMOIL BBV T RERR
EVRHEWICHETH D720, ZHUb b
AT LIPLETH ), HERAENZOREAET
5. CFEEIZALNDMERE AT R & LT,
SUE IR, Rhiie, SUESCEEIRIE, @R, =
B2, LS, R EDRDHIToNLDS, WET
X#Ar, CT A¥ v rontnd FitiEir A
AaTALL T, TOMA T TEELE % i
LCTwa. KyEBHH X 8Tl Brasfield scoring
system & Wisconsin scoring system 23831
Th D, wi TIERBE VIR BFEV,, B X
O CT Aa7 & b BB 5 & O
N ENTWEY. —J5, B CT 1M B A
XAARAL T4l © & 2w, SE
PRk 7e E ORI 2 5T 5. Bl L9
I, #IE5E (air trapping), U ZBEMLE AT R IX
FlitgpE L O EDFED LN A LEIO 1 E 25
AR RETH S (K2). WFHCT 2a7
& LTI, wiIZTIEHE 5 Brody scoring system
WELHWLN TS, [FHY AT AITHREE
DARATT H243, 72 1), FHMIHE, #6222 &5
LG h 7 WV BMETH DA% 5T, bAET
#t— L 72 HRCT #sg B\ A 5 e ST,
F 72, ALIBITB W TOREGHRREE O fE R,
EERELMETELRVWEZATHEL. 612,
E{&Fis & G BHETH D, FIREL XV T
DHEINIIRAED D 5 7200, BB A 3 71bIC
IHSHERHEOZE A LEEEZEZ 5NL. 2O
B TIIWER X R F 3wl & 7  fijfEC



# 1), Wisconsin score 7% Brody score & EWAH 6.
B %R 72 & $ ARk Sanders &% O

5, K XA COFFMAEL I L RE
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ECHEICHORBRE OB & o 122105 7.
HHAD KO HND.
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(FE12 BFEV,) % JH
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B DHWIIES CT A%+ > O

BeblllhdNibRETHHEERZOLND

7,

ORI E &0, G0y 2D s

VHETH 5. 9.

F.

1.

ZE

Welsh M]J, Tsui L-C, Boat TF, Beaudet
AL. Cystic fibrosis. In: Scriver CR,

Beaudet AL, Sly WS, Valle D, eds. The 10.

Metabolic and Molecular Basis of Inherited
Disease, 7th edn. McGraw-Hill, New York,
p3799-p3876, 1995.

ERIEZ , TLEER. © 9 FEHRHEEICS
JA5 NIV AL—=2 3 ) —F
#NEE, 21(6) : 565-574, 2012.

Cystic Fibrosis Mutation Data Base.

http:// www.genet.sickkids.on.ca/cftr/. 11.

Yamashiro Y, Shimizu T, Oguchi S, Shioya
T, Nagata S, Ohtsuka Y. The estimated
incidence of cystic fibrosis in Japan. |
Pediatr Gastroenterol Nutr, 24: 544-547,
1997.

Ramsey BW, Banks-Schlegel S, Accurso

FJ, Boucher RC, Cutting GR, Engelhardt 12

JF, Guggino WB, Karp CL, Knowles MR,
Kolls JK, LiPuma JJ, Lynch S, McCray PB
Jr, Rubenstein RC, Singh PK, Sorscher E,
Welsh M. Future directions in early cystic
fibrosis lung disease research: an NHLBI

workshop report. Am J Respir Crit Care  13.

Med, 185: 887-892, 2012.

Cystic Fibrosis Foundation Patient
Registry 2012 Annual Data Report.
http://www.cff.org/UploadedFiles/
research/ClinicalResearch/PatientRegistry
Report/2012-CFF-Patient-Registry.pdf
Santos CIDS, Ribeiro JD, Ribeiro AF,
Hessel G. Clinical analysis of scoring
systems used in the assessment of cystic
fibrosis severity: state of the art. attp://
www.scielo. br/pdf/jbpneu/v30n3/ en_
v30n3al6. pdf

Brasfield D, Hicks G, Soong S, Tiller
RE. The chest roentgenogram in cystic
fibrosis: a new scoring system. Pediatrics,
63: 24-29, 1979.

Weatherly MR, Palmer CG, Peters ME,
Green CG, Fryback D, Langhough R,
Farrell PM. Wisconsin cystic fibrosis chest
radiograph scoring system. Pediatrics, 91:
488-495.1993.

Rosenfeld M, Farrell PM, Kloster M,
Swanson JO, Vu T, Brumback L, Acton
JD, Castile RG, Colin AA, Conrad CK, Hart
MA, Kerby GS, Hiatt PW, Mogayzel P],
Johnson RC, Davis SD. Association of lung
function, chest radiographs and clinical
features in infants with cystic fibrosis. Eur
Respir J, 42:1545-1552, 2013.

Brody AS, Klein JS, Molina PL, Quan ],
Bean JA, Wilmott RW. High-resolution
computed tomography in young patients
with cystic fibrosis: distribution of
abnormalities and correlation with
pulmonary function tests. J Pediatr, 145:
32-38, 2004.

Sanders DB, Li Z, Brody AS, Farrell PM.
Chest computed tomography scores of
severity are associated with future lung
disease progression in children with cystic
fibrosis. Am J Respir Crit Care Med, 184:
816-821, 2011.

Stick SM, Brennan S, Murray C, Douglas
T, von Ungern-Sternberg BS, Garratt



LW, Gangell CL, De Klerk N, Linnane B,
Ranganathan S, Robinson P, Robertson
C, Sly PD; Australian Respiratory Early
Surveillance Team for Cystic Fibrosis
(AREST CF) . Bronchiectasis in infants
and preschool children diagnosed with
cystic fibrosis after newborn screening. J
Pediatr, 155:623-628, 2009

14, SR N, W % BHER, ZHiER
F, mESEE, FIFL. HERNNEIZE
\F % 284 0 7 T K BEMEMOVER (At
). HA/NRIR 2 B oraint | 19(2):
164-176, 2008.

15. MFIRBERER AT A BT 4 >~ — A3 B X
MY —, 7ua—FR") 2— AR, L EL
HE—, H AW o7 o3 il A PR Y 22 B XTI
WARREM AT A NI 4 v MERERE S, #
NS AT AL ¥ a—%E, 2004

G. MRERERX

1. G CFEFR

D AEE IRPT, hEAD X, I E,
REARTRA, dt % HUSR, HEHFEZ, B
REA, #ET, T#EI 6L B %
HAZ, FrpR, sNEe—, WERT,
R —,

A N =

AR, R TRR, R %
WE6F, LB, fHEER, SR 15,
freels v, BN, SRR, SEE,
H_Es#ih, EE T, H&EZ T, mHE—
B, WITTFsr. CF Sl 2 FIH L
72RO D FERER . JE RS @R
WHFe B & Hn R Bl iR 7eFisE B
AR BB S A AR TE. ~FRi254F
#ods - o IEPEZEHREE &, p239-245, 2014,

2) B aE, SeHIREE, DR, 4l 1
AT ERFE, THUI 6 R E
FNLAAEAE (AL EMMEE CF) O3 BLUARR
HOBPLGLEZE). B4 @R A7
Hiigh& BRI RO ZE RS A LR
BRBUZBE S 2 BT TE. P20 FEART -
TR, p246-250, 2014.

3) U i, B, SRHEEE, GHEE A,
IREER, TR S, A8 & IR

4)

5)

6)

7)

8)

£, ABET, BROREA, ENHEE, T
NI M, 1E5% &, CF BERflED 2 >N —,
BEFEND MARAE (FENBVERMEE CF) AV
ipkke GERRTE) . EA ST B R T A Al
Bhs IR BRI ZE S HRinTEER

BRI S 2 FAENTZE. P2 R - o
HFsEE S, p251-256, 2014.

EAIFRE, AR B E, T L
A3 O FENIEHRHERE BE O Mg R 1] 5 R
(B A RRES. RS R E R A I
RGEHERI AN AT v Sl RIEy S
B9 % BRI, P25 RS - S0 dHmt
s, p263-266, 2014.

A8 IR, hEAD S, BHE E,
EASFE, T ML RS EE, HHEAZE
Wi 28 i A HE S (ZE L ME AL AESE CF) %5 85
B JEA S B R AT SR B M Bh & B TR
BOEIRWEFER S R TR RSB S 2
L. PRi23 ~ 254 ARG TR,
p315-319, 2014.

G E, SeHSE, UREE, AR
R, SREE, T 6 RS L R
FENLAAEAE (BN MEMHEE CF) O FrBUKRR
OB GEEFZE) . JE A7 B R~ 5o
i & EEATER B ORI SE RS HEGTERE
BABIZRE S 2 A E. 23 ~ 254F %
et it &, p322-328, 2014.

WO, BB =AT, O G EEIRE,
SRR, DS, AW S, A8
B AR, BRARERAR, du)le =, HAFL
E. T, 1E5R i, CF BakflE D A
8= BERRIAAEE (R ERHERE CF)
DSV ERE (SR FRINETE) . TR S Rk
WHFE B I #En R Bl 7eF s
TR BB 3 2 AT JE. P Rli23 ~ 25
R AR E T 7EiEE, p330-336, 2014.
SREE, DR TR, A8 B E
T L s E O ZE R ERAEE (cystic
fibrosis) & ¥ K RE AR AT & BT BLIB R DR
s, B4R AT R A B & B TER
BrCHRIFTE SRS R TR BB 2 A
THFZE. P23 ~ 254 A E e,
p343-349, 2014.




9)

W N o= T

TATFRE. B IEYYE. medicina, 51
(10) : 1884-1887, 2014.

. MMEROLR - BRI (FEZST)

RIS ML
FEPT B Nk L
Z DAl 47 L



