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[ Abstract]  Cystic fibrosis (CF) is one of the most common autosomal recessive genetic
diseases in Caucasians, but CF patients in China are rare, and it was listed as the first batch of rare
diseases in China in 2018. In recent years, CF has been gradually recognized in China, and the
number of CF patients reported in China in the past 10 years is more than 2.5 times the total number
in the previous 30 years, and the total number of CF patients is estimated to be more than 20 000.
The research progress of CF gene modification has led to the innovation of CF treatment. However,
the sweat test as an important test for the diagnosis of CF has not been widely implemented in
China. At present, the diagnosis and treatment of CF in China still lacks standardized
recommendations. In view of these updates, the Chinese Experts Cystic Fibrosis Consensus
Committee has formed “the Chinese experts consensus statement: diagnosis and treatment of cystic
fibrosis” based on extensive opinion gathering, literatures review, multiple meetings and
discussions. This consensus collects 38 core issues related to CF, including pathogenesis,
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epidemiology, clinical characteristics, diagnosis, treatment, rehabilitation, and patient management.
Finally, 32 recommendations were formulated. The consensus used the modified GRADE
methodology to grade the evidence evaluation and recommendations. This is the current state of CF
consensus in China, and we hope to improve the diagnosis and treatment of CF in China in the future.

Summary of recommendations

Question 1: How can CF be identified?

CF should be suspected if there is: (1) a family history of CF; (2) delayed meconium expulsion or
meconium ileus; (3) pancreatic exocrine insufficiency, mainly characterized by long-standing steator-
rhea and malnutrition; (4) recurrent lower respiratory tract infections of infantile onset, especially
Pseudomonas aeruginosa (PA), Staphylococcus aureus infections of respiratory aetiology; (5) chronic
sinusitis, especially when combined with juvenile presentation of nasal polyps; (6) chest CT abnor-
malities such as the presence of air trapping, bronchiectasis (upper lobe predominant); (7)
pseudo-Bartter syndrome; (8) absence of vas deferens in males; (9) clubbing in young bronchiecta-
sis patients(1C).

Question 2: What are the diagnostic criteria for CF?

1.1 Presence of one or more of the characteristic clinical manifestations or family history consis-
tent with CF, and meeting at least one of the following definite diagnostic criteria in 1.2 or 1.3.

1.2 Sweat chloride testing:(1) Concentrations of more than 60 mmol/L are diagnostic; (2) con-
centrations between 30-59 mmol/L are intermediate, and genetic variation must be considered to
confirm the diagnosis; (3) concentrations less than 30 mmol/L are considered normal.

1.3 Genetic testing: (1) Detection of two disease-causing CFTR(cystic fibrosis transmembrane
conductance regulator) mutations on biallelic alleles; (2) The CFTR variants are of undetermined sig-
nificance, but tests such as sweat chloride concentration, intestinal current measurement, or nasal
mucosal potential difference suggest abnormal CFTR function, then CF is diagnostic(1C).

Question 3: What is the diagnostic process for CF arranged?

Sweat chloride testing and CFTR gene analysis are recommended in all patients suspected of CF
(1D).

Question 4: What is the value of sweat chloride testing in the diagnosis of CF?

Sweat chloride testing is the gold standard for the clinical diagnosis of CF(1C).

Question 5: What is the value of CFTR genetic testing in Chinese CF diagnosis?

Biallelic pathogenic variants of CFTR are a definitive diagnosis of CF(1D).

Question 6: What is the diagnostic value of imaging for CF?

Chest CT is a sensitive test for early stages of lung disease in patients with CF and is appropriate
in younger patients and to assess disease progression. The imaging findings of abdominal visceral in-
volvement in CF lack specificity(2C).

Question 7: How to evaluate the pancreatic function of CF patients?

Fecal elastase may be used as the first indicator to assess pancreatic exocrine function in pa-
tients with CF (2C).

Question 8: How to diagnose hepatic abnormality of CF?

CF related liver disease was diagnosed when CF was confirmed and 2 of the following 4 criteria
were met: (1) hepatomegaly and/or splenomegaly confirmed by ultrasound; (2) ALT, AST, and GGT
on three consecutive occasions above the upper limit of normal on three consecutive occasions for
more than 12 months and excluding other causes; (3) had evidence of liver involvement, portal hy-
pertension, or bile duct dilatation by ultrasound; (4) liver biopsy confirmation (focal biliary cirrhosis
or multilobular cirrhosis) may be indicated if the diagnosis is suspected(2D).

Question 9: How to identify pulmonary exacerbations in patients with CF?

Pulmonary exacerbations are indicated when any 4 of the following 12 signs or symptoms are
met: increased sputum; new onset haemoptysis or increased haemoptysis; exacerbation of cough; in-
creased dyspnea; malaise, fatigue, or somnolence; body temperature above 38 °C; anorexia or weight
loss; sinus pain or tenderness; increased sinus secretions; new chest signs; FEV,>10% decline from
previous; imaging changes suggestive of pulmonary infection(2D).

Question 10: How to diagnose CF related diabetes?

Diagnostic criteria for CF related diabetes are the same as those for diabetes in the population
(1D).

Question 11: How to evaluate the nutritional status of CF patients?

Anthropometric parameters reflecting nutritional status should be assessed regularly. And the
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goal of nutritional assessment is to evaluate and monitor whether pediatric patients are achieving
normal standards of growth and development or whether adult patients are maintaining adequate
nutritional status(1C).

Question 12: Does CF require pathological examination as a diagnostic basis?

Pathohistological biopsy is not recommended as a first-line diagnostic method in patients with
a suspected diagnosis of CF(1D).

Question 13: Do CF patients need long-term macrolides?

At least 6 months of azithromycin treatment is recommended for CF patients with chronic PA in-
fection(2A).

Question 14: Do CF patients need long-term inhalation of hypertonic saline?

Long term treatment with hypertonic saline is recommended for patients with CF(1A).

Question 15: Do CF patients need long-term inhalation of Dornase alfa(DNase)?

Long term use of DNase is recommended in patients with CF aged 6 years and older(1A).

Question 16: Do CF patients need inhalation of mannitol?

Inhaled mannitol therapy is recommended for more than 6 months in patients with CF aged 18
years and older when other inhaled treatments are unavailable or intolerable(2A).

Question 17: How to deal with PA found in the sputum culture of CF patients?

When sputum cultures from patients with CF are positive for P4, it needs to determine the char-
acteristics of the infection first. The purpose for acute infection is to eradicate PA. Chronic coloniza-
tion does not need to be eradicated, and the main purpose is to reduce the bacterial load and im-
prove symptoms(1A).

Question 18: Do CF patients need inhalation of antibiotics?

Inhaledantibiotictherapyisrecommended for CF patientswith PAinfection(1A).

Question 19: Do CF patients need inhaled or systemic corticosteroids?

In patients with CF without asthma or ABPA, routine inhaled or systemic glucocorticoids are not
recommended (24).

Question 20: Do CF patients need to inhale bronchodilators?

Bronchodilators can be used in the short term to improve symptoms in patients with CF in the
presence of airway obstruction, but the long-term benefit is insufficient (2B).

Question 21: Do CF patients need expectorant medicine?

Patients with CF can take acetylcysteine orally or aerosolized(2A).

Question 22: How to deal with acute pulmonary exacerbation in CF patients?

Intensive implementation of non-antimicrobial therapy is recommended during pulmonary
exacerbations in patients with CE. Antimicrobials with activity against PA were selected for empirical
treatment, and the treatment was adjusted according to the results of bacterial culture and drug
susceptibility testing. A 21-day long course of anti-infective therapy is not recommended (1B).

Question 23: How to treat CF patients with ABPA?

Medical therapy is recommended for CF patients with ABPA who meet any of the following
criteria: patients with elevated immunoglobulin E levels and concomitant worsening of pulmonary
function and/or pulmonary symptoms, or imaging suggesting new infiltrative foci in the chest(1D).

Glucocorticoids are recommended for ABPA exacerbations in CF patients without
contraindications(2D).

Itraconazole should be added if the patient presents with poor response to corticosteroids,
recurrence of ABPA, corticosteroid dependence, or corticosteroid toxicity(2D).

Question 24: Is lung transplantation recommended for patients with CF? When is it
recommended?

Patients with CF may be evaluated for lung transplantation when they meet the following
criteria after optimal medical therapy: (1) FEV,<30% predicted; (2) FEV,<40% predicted (<50%
predicted in children) with the following: 6-minute walk distance<400 meters; PaC0,>50 mmHg
(1 mmHg=0.133 kPa); hypoxia at rest or after activity; pulmonary artery pressure measured by
cardiotocography>50 mmHg or right heart dysfunction; continued deterioration despite aggressive
supplementation of nutritional support; two exacerbations requiring intravenous antibiotic therapy
per year; massive hemoptysis (>240 ml) requiring pulmonary artery embolization; presented with
pneumothorax; (3) FEV,<50% predicted and rapid decline in lung function or rapid worsening of
symptoms; (4) Presented with an acute exacerbation requiring positive pressure mechanical
ventilation(2C).
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Question 25: How to deal with pancreatic disease in CF patients?
Pancreatic enzyme replacement therapy is recommended in patients with CF pancreatic disease

(14).

Question 26: How to deal with hepatobiliary disease in CF patients?
Ursodeoxycholic acid is not recommended in asymptomatic patients with CF hepatobiliary

disease(2B).

Question 27: How to deal with gastrointestinal problems such as acid regurgitation in CF

patients?

Acid suppression is recommended for CF patients with gastrointestinal symptoms such as acid

regurgitation (2B).
Question 28: How to deal with CF related diabetes?

Insulin therapy is recommended in CF related diabetes(1B).

Question 29: How should nutritional support be given to patients with CF?

Energy intake in patients with CF is recommended to be 110%-200% of the energy
requirement of a healthy person under equivalent physiological conditions. And maintaining
adequate protein, appropriate intake of fats, electrolytes, and fat-soluble vitamins are recommanded

(14).

Question 30: How should respiratory rehabilitation be performed in patients with CF?
Airway clearance therapy and appropriate exercise are recommended for patients with CF(1A).

Question 31: What is included in the follow-up of CF patient?

Patients with CF should have regular follow-up. Adult patients are recommended to be followed
every 3—6 months, and children should be followed more frequently(2A).

Question 32: How should CF patients avoid infections?

Inpatients and outpatients are recommended to be separated according to microbiota carriage

status(1D).

Good hand hygiene is recommended for the patients with CF and their contacts(1D).
It is recommended that CF patients wear masks in healthcare settings. This may reduce the

release of potentially infectious aerosols during coughing (1D).

Annual influenza vaccination is recommended for patients with CF>6 months of age and for all
family members of patients with CF and all healthcare workers caring for these patients(2D).
Palivizumab may be considered for the prevention of respiratory syncytial virus infection in

patients with CF under two years of age(2A).
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7 TR 1 A B R0 1 SAZ T TR A SR/ I
A BRAS ; (2) K CFTR PR &k, i it & 8 i
FEM AR AT 1 (MLPA ) 5% £ 3 9¢ % 52 i PCR
o 2 A5 A7 AE K R Bedik ok H A2 5l A 5 (3) 46 T
CFTR R N & F IR B AR 4% o448 S5l XK
) 5 PR 2L X8, £ 35 B S CFTR AH AR Fh 4t ke Sk 1
AR E I (NGS) A P & IR 2 15 A7
FE BB $ A8 S KR TR S A AR AR S el i
- Bz 240 M mRNA 53 B A 2 45 47 76 52 1 mRNA 59
AR 55 (4) B2 Wi AS B A st
SR FH 4 5 DR 2800 7 8 4 A1 i~ 4
P, 5 FR0T g Y 2o SR R B0

R T
CFTRIE R )

A 4

<29 mmol/L

,EE[S&SMO

[ 5] 85 9 ) 541446 25 XF CF Fi2
RN EER

[HEFEER ]I CT R CFEE

A 4

=60 mmol/L

FCFE A5 CFTItEEFF R 2k Jir ¥ g B S0 A A T B, L
'Mf‘fm CHTRIGH A IS S I TP R R 5
v X REECT AL v CF JEARIERS 2 RV B r R M=
| CREEARRS ] DT SR T CFsE L L (20),

TE I PR BE CF AR IR PRR BUAF 5 CF SUAFTE CF Z0E 0 5 T A #1122 CF il il & # k7
HEAT IR SR I 5 R CFTR ZE DR 20 H7 5 J8 3 IR AN — 2 e TP AT, — Nt &
Jo78 AT GRS 1IN 5E | SRS HEAT CFTR 5E K 73 A 5 WUARAE M P AU B AS CFTR 7%

H 8 CT 2% CF B85 il 0 15 g
WO BRI T B, O HLad A R
SFE IF AT i i T B A

S, U HEAT 9 J 9 CETR R (PR LT R0 8]) 5 D REBR IEAL %Y T S 1Al , fn 2

A AT AT LAAT S A 22 V0 R0 I P A7 2 B PR D) B BGAIE 5 W2 CF 2 W75 AR A5 30 i e, i

% 18 CFAH AR AR B CFTR AR DCHT 5

1 CFYIZWITAE (B4 2017 4F Cystic Fibrosis Foundation ¥§ RS Wi A& )

. CE G IE T : (1)
SR AU L (2) %
AR T (3)
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YREEEEWAR ; (4) /NS Z R /N g5y
Fezs SRR 5 (5) oAl e 725 450 455 il o A S L/
I PR L/ NI i) i) B P2 Bt AR SR RIS (8] 2~5) o

CF 1 [ R I S AR 2 R P = e Sk, (HL T
VAR 25 A5 3 RN Y Bl . LT ) S AR 2 U A
(1) IR PR 07 152 10 B 21 Ak - 17 el o e , 3Ry
e A e R N AR A NN 7 AN R £ = EO R
T I i 10 A 2 CT Bz MR 5 3 UL B4 R A S5 3 2 o
(K6, 7). BEIARMAR (MRD) AT LA 0 X 53 i
iAS FNEF 2l /i & A TIWI A T2WI S 155, 5 &
K TIWLHI T2WIHIRAF 5 (11 8, 9) . (2) 2 A2 PEEE
R 9% AR RIS — N TEAATR] o (3) IR MR e 1 Jfe
I A i < AE MR A CT I MRI X b R R, Tt
JEMRIY e i 4 Ji 3 &% /0N, BLAR 1~3 mm, 047
PR AR Ak o TR AR P i A B 2R AN AR Y 2 &
KNG E b SRR AR DL

AT A CF AT 95 14 1 e A Ay 2, B 5%
PR 5 U i 0 A8 o PR AR TR RS . CT AN
T T A PEAR N AR, AT e N 28k MR
FEAE i S DR AT VTAG , SHLR S0 45 AT P AR A H Bk
RERRAE B 3K 5 RS Tk i Mk B SRy kb b e 5 DY
HMIBAE S5 45 QIR 512 3.4) o

[ 183 10 ] 4nfa] P-4 CF 3 By AR Sh g 2

[HEFE I )RR AT VE R CF B AR
G WD REVEAS (1 B HEFE 5 (2C) o

fik T 200 pg/g $2 75 JBE AR 2 AE AS 4 CUE 4% 41
#3.5) 0

[ 18] 11 ) 4nfefi2 Wi CF AH G 7

[EHEER)HIZ N CF HAEGUT45TW

2 25 T2 KT CF A I - (1) 8 74 JIE AT B A ()
JRE 3 A 5 (2) ALT (AST 1 GGT #%E 2 3 YR 4 1E #
TR EFRE B 124 I HERR AR 5 (3)
JEIE 37 B2 1T Ik v 1 sl A sk A e P R B 5 (4)
FrC WA B8, AT AT IS 4G, 28 B JRy bk B
T fb sl Z2 /NP PR AL (2D, IEHE 51176 3.6) .

[ 18R] 12 )] iR 51 CF H8 2 il s fin o

(FEEEL S LUT 12 RAE 5 5 R AT o]
4T, T e il S N T - PR 22 5 B B
WS 1L 5 ML 22 5 W% O o B 5 TP R R XA i 25 AN
Z Sl B AR 5 38 °C 5 IR A El Ak S B
2P IR 5 B S A MM B 22 5 R G M AR AE
FEV 8 VAT T BfE=10% ; $278 Ili 30 B0 () 5218 22 A8
B (20, UEHES % 3.7) o

[ 18R 13 ) 4nferi2 Wt CF AH SR R 2

[ 2 I ] CF AR IR 2 WiknifE 5 B
Wi IZ bR EAH [ (1D) o

CF (B T R4 A 25 I s , L E R A B e
MBS AT 1 AR 4 . CF AR AR, CFAH
NE PRI 12 Wikn e 5 A\ HERE RIS 12 Wi AR ]
& I I R RS PR R 1 CF BT I AR W] 12 Wl CF
AH M PRI , 5 7R AL R S5 RS 6~12 JE 174 G 17
2 G511 3.8) .

[ 1G)5R 14 ) anfa] P-As CF A 198 FR AR L 2

[HEFE = DO ) S PPl o v R0 ) A A
B E IRV B RSP L3 R
R B IEF WA KR B, SR R e S YRR
BN R E SRR (10) .

V7 S VA 52 B 5 R0 g A A 2 25, 7

2~5 BEHEP 218 WOHE CT /s XU 2 S 30 U8 SR B AT IR 5, XU b i85, 7 gk S0 U A8 RE I IR, B 008 M N L R AR
B6,7 MHB, 145 AR CT o HTIE R BEMAR 2 AR, I, N IR HEHEL , AL K 05 ) JBR AR 017 A, T IR R 48 B /s AT
B8,9 MY ,32% I MRI L/ B HR B 52 AR 15 4L , 5] AH A2 (In-phase ) i 75 52 B A 105 Ak , 5 J) LRGS0 4 S AS T L B ARAE
(Out-phase ) % 7~ [ I A 9 2545
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SR 2 % LA B4l L AR iy 5o 4 5 A0 B K 1 4
Sk, 2 2 DL LB AR IR E | B AR T
1 $5 50 (body mass index, BMI) ) H 230058, DL A%
AEAMAR BMI, X5 512 CF AL, 1 [a] B 1~2 4
AT SR A M 5 Bl R PP L C AL TS Y
BN, R TAE 12 LA AR A BET 1R, Innl i
N TEFEA Gy LI I 2 R 2 S 1 WA . X 4R
KILFE S NAE CF fi , 2408 34 H Nk T 1 IRGF
i, 7 7 A K B 15 50E 3R AN R N T % ) H B
PO R R B AR bR B M X {g AR b
HEAE RN AT LR . T R B Y LS R A
ABPGEARK LT TR FER A B B, B T]
it XL X 2 W ek (DXA) 1 A= 49y ri B BT 3 A A
PRI 5t 58 T R VPAN R ) AR A7

FLFE VG ) B AR T I M )L 3 R 3 2
IRFNIEH KR BRI, SO B E RS AR
KFRMEFRE—M<2 2B ILG K kE
N7 3 B R s LI S5 A K & B R 52~ 18 & 11
JLE J 75 > 4F BMI T 15 31 15 % [°)4F % [R5 551 L 38
150 B 4 DL b5 18 % L | B 3 BMI 5 4E +57 78
20 kg/m* LA |, HEFF A F) 22 kg/m? (&) 55 23 kg/m®
(B, IR E RENN MR ERER .
I ARACIAE AR LTl B8 R A B A PN 1Y) B R
AR AR IO A3 AT W 1 Uk LA FRAL T B FRL,
AP SR R AT R 1R, AN A% e I T
W TG D RO , T I 0 5 e s 2 490 . P M
Ko BEAR, R 0 I ot AR B A TP A
AT LTI RE , B0 A 2 I | 002 B A 4R I
Bl AT 101 AR I 6

ATEEA B E SR A Ly AR W 1 —
APPAL CF 835 18 IR XU GIEHE 5126 3.9)

[ 18] 8% 15) CF 75 2% B 24 4 45 1F M2 i ik
P 7

[#EFE P2 CF BB A I e P 21
GRS (1D)

CFIH W R KA E IR RN L2, HT
L B A8 7R 0 BB AN K - B 2 R S e X
P2 CF B AW B BRA SR 00 K

. IRIT MRE

CF B # AT LA6YT , 224 FHA A ZE
BIRIT AR IE R PURIGST T FIAR B
FE D AP il 4 04 B JR AR AR YT, B IR
JE A2 A5 47 (A BRI, T IR M R CF SR Y
T 77 A AR A T

R2 BN (CF) PP L A R 50 20 PR )
L& MRS G
A SO R AR RS E
E N e B AR B 28 MR AR

SCUEYTIR G RERAE S AT AR Y RS
FIWEIR e

R 8 M S A Rl o
AR A VR 5 AILAC AT 28 il e i
LUV N PN]
it 63 S 27 Ak L 2 A 9 440 L )
i IS 2T 4 Ak
HILRSE BER
JAERHL | BT i A
JBNR ALY 5K R B LT YR U
PETE 5K AP N BRI R 2E A RELT AR U AR
JrikEPE AL

ARSI B W 25 AR 2 45 2R AR iR 9T
TR UL, T A A S 2 W nT Rt
= PR IECR LA KRB E T 32 1, B R . LB 2y
o AOLEE 2GR 8 12 5 A AR R X, 1 5
AR B L AN ) A 25 5, SEBR N
i BE G AR R E HAGRMAE S E R K E
MISEIR , 25 G ik

[ 18R 16 | CF i85 J2 75 T L KW (i FH 3R PN g
KWy

[ A D0 ) A 05 O 18 e ] o A1 oy ke
i CFBHE M 2= 61 A BB 5 2 53577 (2A)

K (64~ A LL L) K IR TR 2 25 4 Al Ik
b CF BB R s 2o Jon s A 3, 4iE 28 350 3 28 35 Ml
Difie A B, JU IS T 6 91 PA B ko A 1Y
CF B IS A 0 e A 45 4% 73 R AT A
I F T 2 WS D0 QT [R130 W ) R E 45 4% 2 B AT
PR YL S5 . IRIRYT AT TR AE RN IR N iR 2 i 245 X
Wr , T B IR s A5 ASU A ) B 5 2 390 ko Bl 2
B 2 3 H R, B K 250~500 mg 5% 10 mg/kg
(AHEE 500 mg/R) CIEFES R 4.1) ¢

(18R 17 ]CF B R BT E KN E LR A =i
ke

[(#EFEZR AW CF BE KB K E
R AIRTT (1A) o

15515 £k 7K (hypertonic saline, HS) %5 L A 1]
WGENBINRE Wb N CF B3 il e hn &, R ik
I 1 R 0 CF JLEE SR B R b % . 240 5%
K 3% . 6% K 1% 1 HS, 4 A #% K LA | CF i % %
ST HS T 32 P 4o ARl A 8 T 32 1, 7)o
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H3%~T% 55 E K 4 ml, 2 RId AL A . /NS
PR YL il F 1R 98 K A0 18 T B 2E 5 50
W RE R B XU, 06 B 5 AR B2 45 A B 46 5 T fd
HGIEESF 4.2) .

[ 183 18] CF fh 3 J2 75 i B R HA WL A B i 5% 1
fifi (Dornase alfa, DNase)?

[#EFEEN )62 KL CF B @K A
DNase(1A).

DNase 1 4 /51 FEV, | 4038 A= 1 JiT &, 320 fifi 5
RN , RARIEYT S, i S2 M (10 7 o e
B 23 ) ™ A o3 Bl U1 B 7 1T, DNase £ T
HS™', #efFHI M 2.5 mg, 1 ¥R/d 852 Y/d e A GIF
P51 4.3),

[ 1B1RR 19]CF (852 A5 200 H #R A 7

[HEFE R CF B 7E AR A 2 AN T K
AT B2 B, T2 A H #E EEIE YT 6 A LLE(2A)

H EE BT DL RE T 32 ASVR YT Y CF B A4 il
DIBE FEV, , i 32 P4, a] HF 24 koA
A 5 DNase B¢ G081 FH o it A 2 180 58 R 47 i 52 1
RIS . JHEFEF R R 400 mg, 2 YR/d WA, FHF 5 Ky
TR QR 4.4),

[ 13 20 ] CF 8 & P15 3% & B PA W] b 27

[ % 2 W ] CF 3% 55 95 % I PA 75 B JE
TE TR (R, SR B A LR BR PA S H Y, 12
PERERETCTEARBR , LA/ 20 B £ 47 S st et o B
ZHP(1A)

CF B PERT % PA PHE R /R B ol A8 PE e
o 2 R HERR IR TR TS G, 5] R AR o R S S R
BBL G0 05 40 8 it 3 VR O V8 v R 1) P A T [ R £
YRR ARAS , 38 o PRI B 52 1) 58 3 2 PCR
FATRNZWT . TEREE R M AT RN 3 H
A LU, TR 34 H 2K B DL EE5 55 PA™

At PA B R AT IR BR PA Sy H Y, 18 M 4
P Y R R R S S R NS s
B R ISCR I Y RO A R B AR R RS
AEALE B EALTA IR FR Ik 2h 2555 7 o, Wb B
AT IBC A FH 24 , S s B A B A 25 07 T d ol
Wa" GiEES1F£4.5)

[ i3 3 21) CF & S 5 N il FH 55 1L A Bt
HR?

[#EFZ 20 )0 T4 9 PAJRYL 1Y CF B a7
W A$TAFRIAIT(2B) o

X T4 IF PABRYL ) CF BB W ADTAE R
BT, BB CF B (W P IGE RE R IE 43 i T e

FEAR R IR TR T, LR R A I T =24k o

64 KU b w55 A AT 7
HON 75 mg, 2~3 K/d, AR (T 28 407

6 % KU b B T AR R WA RN i
N 112 mg, 882 A B3 2 WAV T 300 mg, 2 K/d, T
AL 2528 d, 1524 28 A3 R FR 34 R,

6% K Uh R, Z R R E AR 77
1662500 U, 2 %/d, WA, 12528 d, 152528 d;
PEIR 34 SR

18 % Je UL I, A2 SR B 25 AR A I VA
1778 R 120 5 240 mg, 1 YK/ ; 8% 240 mg, 2 Yk/d, %
AL 2528 4,

15 N N TR N QNS P S 21| =)
590 mg, WA, 1IR/d, 12528 d, 1525 28 d; 13 34
JEE Y GIEE S £ 4.6) .

[ 18]35 22| CF f 35 2 75 75 B A B4 Bl FH e
JER

(HEF = I I A S R 5l ABPA 1) CF i
H AN EEBUH R A 554 B R RS R B R (2A) .

W N\ 54 B foff FEOBE R o I8 38 A g el 35 WA 3
A W I B ABPA Y CF 8 3% 1 i 2 AE B A= 3% R
O H KT RO R R AR AR AN R Y
AR, 451 Gl s A AE KGR 28 (UEHE 136 4.7) .

[ 18] &% 23] CF i % & & 75 2 A S &F
5K 57

(R I /A7 SGE FLZE R CF /3 ] LU s
() P S AU B e A0 DA SR e R (R 0 P ) £
AT E (2B) .

AEAESHE FHZEMY CF (B ] (il S &7 5K
J R R AR A R A Y TE 4R 2R B
A RE G 3K AL d CF M 32 25 IR 51
#48),

[ 1815 24 ] CF B F & A MO LR 2597

[#EFE)CF 850 O IR 2L A 2Tt
LR (2A)

CF S0 1 2> Ik 240 1% 11 IR 1% 55 Ak A,
AR B T 4RI T REACE Y GIEPES156 4.9) .

[ 18] 25 ] 4nfay L 34 CF H 35 B M3 vk 2

(3 2 W ) 7E CF B il 2ot i 10, il
s AL AT AEBUCAE IR YT, IF 5 B BT BT PA TR 1
BT PR 250 2 B TR AR AR AT P 5 7 R 24 4 sk
PRI S5 SRR T R . AHERE 21 d R IT R L
EYLIRIT(1B)

FEPUILE PTG 2 CF s Jin S A7 iy 224
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BT AR EIA YT WA B AR K \DNase 5 H
RIS W R R RINIRYT I R0 &y AN
IR Z Ak e AP T, {H G B =2 I S T2 SR W 114 1 o
HEIERET Y T RZ B E A H XX IR K
PR AE , 7 35 il b AT T Jon R B 22 b of ) 5 26577
2% 5t IR N A B T AR IE 3 51 3
4.10.1).

CF Mt Jon =& 39 17 326 ) B0 P B B 25 903697
MR A A0 B 5 77 R0 25 ) UM R 00 1 45 SR R 3R
JP % . SETEURTEZ gL R, FRIE PA,
Wz g6 Ve iR IT 75 v EL A B PA TR R G 25 e
(4314 4.10.2)

HUZIR T SO AR YT IR 4 H ol B o e
W — BT T SR B R R R
Al DUR B 259697 5 T s R g ik I A R
AR AR TT GiEE 5122 4.10.3) .

ANEWAERK E 21 d BT 2P . BLA i
FEFA BT AR CF B H B St o, B
£ 21 d WL W7 ROF AT 10 71 14 d 1997
B IR S $2 4.10.4) .

AT TR AS f LA o w5 R T B A R 197 AR
T 0 ARE I A BTA: R e > g R
FAY I AR 00, . 8 260 ) A b B K 245 00 1) 7 851k A
TRds , MR R T S . — T & e R, T
DLR T H IR A Ty 58, FRE Bl 5 0 i R 101 1) i
T LR # KA YT sk S AR A TS . X
T O RIA T TORL, i g X 1 ARpo A 24, Xt
F AR B 2 3 AN T 52 15, 7T DA Ik 265 25 GIE 3
511464.10.5),

[ 18R 26 ] CF £ 4 FF ABPA Qifalyfyr?

[#EFZ R ]CF 4 ABPA Rk E A E
AT TS S 30 ) A R () i hE PR Ak
oY R AG 2 4R T M R R I A AT Wi
JrieI D, IEES R 4.11.1) .

(3 2 0 ] JOHH B o &= 25 2 9 CF iR
&L AE ABPA JIVH B 7 (fF FOBE B2 B3R (2D) . 2t
W 0.5~2.0 mg-kg - d IR JENS it (£ 60 mg/d)HF
SE 1~2 J& 985 0.5~2.0 mg-kg - d IR R WA FEBE 1 K
VIR, FREE 1~2 J8] AR A8 1 PR R 9 938 = o 36 1 100 7
2~34 H Nz s > IEE 51 % 4.11.2)

[ 0 L SR 8 s BGP  TR  R  I
NEAAE ABPA 52 K | Bz S5 2 [ A0 1 R S5 S [
P M AR O L VS B il BRI VAT (2D) o I
iy s ) 4 700 8 M 5 mg kg - d T, T AR R ZA 2

1Y%, 758 i 200 mg/d, B 4> 9 IR 45 2 (I %
400 mg/d)""> ¥ WA TE A IR BIIRIT K W% R
et FH At 5L 0 i R T 1 1 — e 2R 2 vy
GEHES % 4.11.2)

[ 18R 27 | CF (153 T §E A Y7 25 Py i ] i 452

MARAR 367 CF, 75 BLff UL CFTR (19748 53 K 3
RE B sk AR | A4S I R /N T 25 W sl RR YT o
X SR AL FE 2 1F CFTR 2 (1A T B 45 1%, Fag
CFTR 75 40 JfL i 1) 2 3k , B 5 CFTR 338 19 [ 145 )
fig , FEAIK CFTR I #0Z R RGBS
W, 285 e A i 0 B I R 09 /N T 2 W T B
CFTR 43— FI4H M2 1 9 =B M Re B A — e 1y7
34, LI AR b 2 3t B T 08 v HE R o i ek
A PAEREIE 2N > R S

HR A H HT/NF- 259 1 AR AL, 7T 2L 43
JILZE (F3) e B AE A B W L R E
gGRPETEE. BN EEETRENEY
I7i] A -

[ 18] 28 ] 2 15 A i CF | E 2 iR A IR T 7
(O i

[#EEE R ]CF BEIEL L FAENRHAYT EAN
ok HOH B LR BB, nT AT RS A T
fH219(2¢€) ¢ (1) FEV, & 3T {8 % <30%; (2)
FEV, i Bl %<40% (JL#<50%) , I B LL T 1
2 6 min 2517 1 B <400 m; PaCO,>50 mmHg; ey =
ST Bl JE AR 5 O IR 0 22 305 4 7 T i 7 s 20 ik
JE 71>50 mmHg 5% 470 T REAN 42 5 B #b 78 8 74k
BABFFELEAL s A 2 T BRIk A RIRIT I A
PEINEE 5 T5 247 il sl kA ZE AR 1 K 1L (>240 ml)
WIS 5 (3)FEV, 5 BUHE %<50% H.ifi th e bk
R AR R R A 5 (4) H B B I R ML <
2 i

AR TC I AT LA CF R 2 4E A an A 4E
B HJE FEV, 5AET- XS AR SE ) X T CF i
A2, e USUIP W 5 fcs FRE FAT A R il 8% A AT A
R DG RN 0 B8 & e TRYT SRR AT S YA
T2t BRI BRI | B A 2R T 2 e
WA 28001 v 8 R T T sl 65 42 0 BT TR R g 11
(000 VA 1w 79 721 R [ A S G5
5134.12).

[ 15055 29 ] 4 fay Ab B CF 52 25 B0 e i i 2

[ I [ CI AR o UEA T I F
RIBIT(1A)

JR R A IR YT RE S R 240 CF B IR T B
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RT3 B (CF) /N T 250953 0 S
N . by > N S -
2ty I IIPZE N 1 B LU REZH R P R
& A% K 46 (Ivacafior, 37 ;2% 4 4~ H MLV Tl A G551D 4 PR, YR 150 me, B JFAETE =, 55% CYP
VX-770)1%4 CFTR 1T #% KL Jn i BE AL 1276 13K AR SR G S
Uik AT FHK AR AT
e ;o B B R
i3 SR A
P RIEARIERITE B OE IS g 1w & I B IT S F508del 247 HUMR, 2 5 (&7 P T U fig A 4
77 1 # (Lumacaftor/ % ; J5 % 68 DAL T % 5 R G 200 mg/fR G BV R R
Ivacaftor, VX-809 Fl1 i it 45 53 1 36 il Ty fig RARFC 125 me) , B HL 78 05 0] T % B
VX-770) 771 F508del ] I I i 48 12/ 13K HHRUHAZ
AL PN
BRI RIEE Briefiagses 6 % LI /10, 8 B IFRaERE F508del 4G+ M ik, F R A i hEEFDEAS
J7 il ¥ (Tezacaftor/ I I /RF PR i F508del 4l 100 mg & 4L K6/ HHEIRERE;
Ivacaftor, VX-661 il A T/RF 150 mg AR RHE, 538 CYP3A i5 '3
VX-770)""7 Mo b 150 mg itk & 2 S 80K
FE, B 12 h R T 5% 5 B
Dy TR
il
5 75 %1 5] (Elexacaftor/ % 1IE F/&F 1L 6 % DL I/, 86 BIEHREE 2208 14 F O, FR2A (R EEFIIEAEAN
Tezacaftor/Ivacaftor, 5] /355 55 I /3 5 e JE ok 508del ¢ S & AR R 100 me/ AW HI 2 s 2y
VX-445 . VX-661 Fi WO K SR bia T BALEIESOmglk Wi bl i
VX-770)1%! R, it ARNE RRIET5me) , e ik
o ok fk kHE

TE:RF SRR IIREAE 5 o NG o , JL RS i 1 45 5 24 ) U D 43 B R 8 S B g 10 i

NG A S 0 215 A A W AL, 2 T e TR P 97 3k
b A AN A UESE 51126 4.13) o

[ 18155 30 Jan{a] 34y CF £ 2 1 IF AR50 2

[HEFZ I AR TCRE R G CF A SCHT AR 0
SR T RE L AUIRFRA YT (2B) 6

AE L AUIRRYAYT AN RE ML CFAH IR B Y
Fe bR AT, X CF A 19 B A RE IR JE 3%, JohE
KRB TTRIT GEESI £ 4.14)

[ 1803 31 ] 4nfay kb 34 CF 35 B9 B il f] 7

(HEFE I ) UCH R AE B A iESE Ik 1) CF i
HHATIERIAYT (2B) o

TR VA YT 7T DL o35 CF SR 3% R 25 18 i il
RO GEYES £ 4.15)

[ 16055 32 ) fnfay Ab B CF AH JCHE 5 7

(2 2 0 ) CF AH CHE PR #E 42 10 e i 3R
J7F(1B).

Jig & R Re 45 Tl CF AH DM PR s S8 35 19 Il 7K
S R Al ) BE AN IR AR, IR S 4 O &
) 2 R N | - B SR Rl SR vy %2 A (| EAN
A HIFE<T % (AT ZEARE B H A RS LR R
7 HER™ " GIEHES1 % 4.16) .

[ 1B)R% 33]CF B AN A 778 % SR 7

[HEFE = L )HEFE CF B AR 30 ) 5
ZAF g TR 75 2 110%~200% 2457, IF
PRFEFE R T B BRI | A o S IR VAt ek
RERAIA),

(—)CF B35 N anf] 45 5 8 FE R A2 GIEYE S
#4.17.1)

1. BB : CF A 2 9 BE 1 B A 77 2 29 O [ % [+
P 1) LA e R AL B £ B N B BB 1 T oK 19 120%~
150% . 7042 A4 RE 5 A48 0 3kt B 85 1 5 43+ A D
LI RS A 2 OCFEBE , [E AMAE OCHE F T 4
W) 4 AR B 2% 1 T fi R N R O T Y 110%~
200% P CF 5 5 H B 5 A AR, [R] s ke i
PURE i sl i

2. MR SR % T CF B T REAA1E Y
HRGY GGE AR Y HETE VT T R AR B
A HAERE LN B 20% . g 48 A R 38 B [ 4 i
A PR A5 A K, Al AR 4 8 35 2 5 5 0T PLUR
WA B DL B 37 2 TR AR I 25 2% 114 I DR 100 2
TTIR%E . Rem AR 5T 5 4 i R R AR SR A 1
SR E TR RSB E) MR E
FEAE PLEE IO [R) B 3] R g i Aoy 7 A 3 o o

3R Yot R : T CF & S &0
W AR Zw &AL, N5 A s gL . REFL SR
JUIECE T3 W5 5 i 24 A0 (REFL 3 4l 3t <7 mmol/L, FiE
T & AN <15 mmol/L) , @I 454 KA IR EE AN
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