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Cystic fibrosis caused by S945L variation:a case report and literature review
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[ Abstract]Objective : To report one case of cystic fibrosis (CF) caused by S945L variation,and to investigate the present state and
perspectives of molecular targeted therapy for this disease in China. Methods . The clinical data and gene mutation of a CF case
caused by S945L mutation in cystic fibrosis transmembrane conductance regulator(CFTR) special site in Children’s Hospital of
Chongging Medical University were analyzed. The literature till July 2019 was searched with key words of “cystic fibrosis” and “China”
in the database of CNKI, Wanfang, VIP,PubMed and Embase. The clinical data and gene mutation of patients with cystic fibrosis
caused by special mutations of CFTR gene reported in China were summarized and analyzed in combination with the literature.
Results : The patient had recurrent respiratory tract infection and poor nutritional status,with chest CT suggesting extensive
bronchiectasis. Results of sweat chloride concentration test were 74 mmol/LL and 75 mmol/L,respectively. Gene detection demonstrated
CFTR gene R851X/S945L. compound heterozygous mutation, which ws finally diagnosed as CF. According to the literature review, 90
patients with CF were reported in China,and 5 patients carried specific mutation sites that could be treated with molecularly targeted
treatment. The 15 children with the G970D mutation were most likely to be treated with gene targeting therapy, without confirmed
clinical study. Conclusion ;Children with recurrent respiratory tract infection,slow growth development and extensive bronchiectasis

should guard against CF and the CFTR is in need. In China,
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more CF patients meet the requirements of targeted drug ther—

apy, with considerable treatment prospect. Therefore , more clin—



— 1510 —

BRERKZFR 2020 £5 4555 10 H8 ( Journal of Chongging Medical University 2020.Vol.45 No.10 )

PEVELF YE AL (cystic fibrosis, CF) J2& = & AR
Hh T LR R e IR SR BN | BT 4
AL 5 iR A% S8 75 Kl F (cystic fibrosis transmembrane
conductance regulator, CFTR ) JE K 5848 Fr 2, 22 )
W RS HALRGE S RIT IR S BT R 5055, AR
Pk AT R B R A, HETTE AR A
70 000 £ CF &34, FERELER JLEI K
FIEAE R MENREX, BT CF ERE L ILERK
R S AR, BB AR TR
S PGEUR R 3 R IAR T & R i CF B
1) 75 iy S AR T e W AR . (EZRTE T AR
UL FE HARH IR L) 1/35 T3, e A RE T
6 BB ILR, FEh I, HATEJC CF &3 AH K iiAT
JRFARIE 1993 4 Z A r E e 3 g L DA AG
12 CF 29 90 ], wti&my i, CF 7arh [ & 75 I
I, IR R B = K5, iRk 12 (IS, v Josr
THEIAIAY T 258 L1, 2019 4F 5 R EERMR 24 MR L
# PR Belof i o B I #2 CF 149, HiZ CFTR
HE DRI B R e 28 S w] LA I T HE R YT . B
M T 232 B IR R REHEATHE 10136 7, B Ho Il R
FRIE SGst A 5 AT 84l JT 456 SCER YT CF 43
THENAYT Y E N BRI TR

1 BB

BIL, 20,6 4 8 A H U5 0EM %R WL 34 N
FEEAI 4 47 T 2018 4F 11 H FHEKRERKF MR ILFEE
BERFIRBHEREIRYT . L 3 2 e BV « R 2 00 W i .
TUHEE L2, 2~3 A 1R, BRI WEN « U8 R 5
Wlige” , F 24 ub SR  F AT R i, PR IR A
TS fERRAEFRI ., AUAEBERT 4 d L BZK g 80
BRI AN T LABURRGE T i S X VR T T S
AR, BILRBEES 4 J6%6 2 7= AR S HEIGE4ER 24 h Y
RINGIE, 55 —aH BN Ea IR e b 28 e L
[ RESACHERF, B 13 2 {55 = IR R E S LR ARG, AAR
W=,

A BEARRE A2 . AR 37.1 °C, IFIR 42 Y/min, 003 122
W /min, IMiLFE 98/52 mmHg, 28 {7 Ifil 510 F1 3 98% , 4 Joi it
15 kg, B 108 em, KAWE, HFRA RN, K IR, K
JRBRPERS 22 JRLT YR, R R JC 4t N e, mT IR Sk
=M, XU 554, AT (] S R I B e O A A
TR o R, A AR (L) o

AT L ARG 2 A UL U IR ol o I I e U
PRUEAS B8 TE 5 5 I I RE | F A B | ML B R A i 212
F IS IR s 15 77 SOt i Ve s -4 - i SR B ALl B (2

FE L 4*) 5 Il DR h R R T SRR B4 L IR CT 4275 . X
it 357 )T B S S8 A vl L« ThBE e AR )2
SRR A RERG R n] WL BGE AR B EIHAE s Il T AR AR
A il E AR D B L ZE B KR . B S R B R A R
A KRR DI IR PR 5310, £5 3RS L AL B
A5 TEL LR TR,

TRIT LI ABEIG TSk AR AT L BTERGIRYT 8 d,
T UL 3 R BEREVRIT , BILZMR B4 Bt R =
FE FEIFIY FR G S AL Y vl B, A e b ) 58 36 42 b g 7
MF (b ntiE R R R R AR 52 . 2019 455 A
AEJLTFFIR IR “ Rz W Wi N B R A AR BEAE B IR YT,
BT CT #2725 511 (2018 4E 11 A 7 H) b, wUltiAr
BT 2R 7AE LA 2 SR IO | SRR KRBT B A
TAE G AT ] WA GBI A A R S U 5 e
VR MR IR R SR B B (e i 40) , B T
ISk IR B £ B P TR YLA ST 1 RS I B, B JE T LA
NI BT AT AR 2R IR, oK o K B ok s AiaYT . ibdE
TEBE SN SE E Wescor 23 F AT Macroduct FF/K WA R #r £
Bt 2 AN I 508 FHR N 74 mmol/L, 75 mmol/L,

TR FE5 0 . L CFTR A — 1B A M7 .
2551C>T(R851X)/c.2834C>T(S945L) . HJLALE CFTR LA
TEAE R851X S (H K 5] So451 A8 5, B LEEE CFTR
FEREAE S9451 78 5 fHARAG TN E) R851X A8 5%, A8 LACHE
M, TCAS T I B S T IR R, T R8S1X, F
1991 4 HRAE N CF oMk AR 59 76 36 [ CFTR2 56
JEH (https ; /www.cftr2.org ) KR “R851X 7, {7~ HAPEIC e
WA 27 {0 CF BE G IZAE 7 6T S945L, T 1993 44l
T CF Bt 50 75 CFTR2 B R s 224 S945L7
fin BRPEICAENNA 161 4 CF BE A 5 (HAE R
“R851X"and “S945L" , A Fr 3R FMEAT L A | $2 75 TOAH 5%
BB, ALK 1 RGBT S4B 5,

2 XEES]

I UL e PELT ik J2 “cystic fibrosis”and “China” A &
] e R 77 4R B 1 K PubMed . Embase £
P PEAR R 35 2019 47 7 H USRS ST TR, ARSI
T 45 5 AT A2 HRE B & A Bk 39 Sk, B A1) s
JLANE 90 511368 1 35 PRI BRe R W2 1 CF s, Herp 5 (1
HH T LB I TR R R AR R R 19 2 1
B 20 2,13 % i IR NG S B et DR b A 2 ffd v Al
TR 2R AR B, WA 2 SR kR I 4HAE 4 A~ A
i BRI 4 5t A7 — IR Ik DR iz 52 4 A1 B o A It e e 2 S
SEY KT 16 Z AT H CFTR JERN AR 5735 Rk 3849+
10kb C—>T 4B /7285, Wl 20, B #isht 6 ™~ H i LK
B2 MR | [ B A AR i (PR e B Ak o 22, £
BFENR A S R 112 mmol/L, H: CFTR &4
A N 0. 1766+5G>T/3272-26A>C HAZREE S it



BERERKZEFIR 2020 £5 45 55 10 #3 ( Journal of Chongging Medical University 2020.Vol.45 No.10 )

— 1511 —

382 WHISE 6 AN H | R IRy | R F5 P i S i o
JRL BT ER TRl RN I AR I A QI o R SR
Bartter ZE G 1EF L, VHIR S B TR IEAE IR 123.4 mmol/L, F:
CFTR H:[R 728 AN R34TH/c.4056G>C B ZE7E 5 %
B 49, 2 Whight 7 % 6 A~ H A R EFGE Y, BB FA
I AR R BN AN 1] 7 34k, FE CFTR A
KILGLT8R B 5 it 5¥. 2 izt 6 N A IR EIRE G
HEFEAR A R MR S S 3 R R, AT RAR AR s
AR R AR 1 G AN, (8l 30, He CFTR 3% K & BiL
G178R LS, 5 Wl FE Ny 2012 4F 5 , HARIE S0 5
RHEVE A WA duat duat, BUSAAE T LA IGE 4
B RGN T B SR SRR IR IT , AR Z PR R
I 7E 90 Wl FEH F R B 174 A8 AL o R
IR GO70D B 17 W%, 15 BB E AR, IARIMA
B CIESE, 57T G970D 7 S R B T B2 A4S Tvacaftor 16
J7 ), CFTR Ufe B AT 2 et PRk 38 [H K3 i 5
F B D | ARATFRRE I ARG IESE , 31X 15 44 B iAy nf
BEAT B o TR MR T IR 451

CF H9 R iy At 25 ., Wi [ K o e

JE v, A E R TR R A, 56 B CF 3k 4 & i
(https : //www.cff.org) FE ] , 3£ [F CF .t CF L
PIHISAERS H 6 S, 2017 4E58.4%1 H Ly i iof
BrA LT RIZ , RmATTAT USRI Uh Bl 2
TRIT o ARAEME b X &A%, HL CF S5y R0
A2 W SRR | I AR R Bl = R Sk i 2 v I
PREEXHER AR AL 3 51812 Kwi2 , A
B ILIT 7 2 A0S, Bhs i BILIESE A )2
AN AT () S A R R, Al T BRI REAL,
CF R R B N ) CFTR & RIA7AE B,
SN IR T L B A5 0 S T R K A
S BLAAR N 43 1 AR 75 AR | BHLZE A s, mT {4
PR TEH B B0, 51 KRG K A BE A T 1 JAE S
N, 3 WA EZR D REVES FPEZ 0, KHE CFTR &
B BRI RERY S B WK CFTR JE R AR F 000
52, 1 RRAFMEBNER N CFTR B 128
AHEA A CFTR 8 (A, {H i T8 128 () S5 F A A R
P& R AR s i 2, 29,5 CF ARt
Hi1 88% ,F508del BV E T35 ; ML TG REMS &
IIREIEH A CFTR 2 A, 7T LK Sk iz 240
it 2 1T, {ELHE 5 3 30 30 R TP 5 IV 258 748 ) 295 R
A CFTR 2 A, 7T LK Sk itz 2 an i, 2
TR RmIE B HGE S RE S F , A REIE W s

R ; VIR IIREIE R CFTR 8 H AP S
3 T i s (. CFTR & U S . A
CFTR RASHL AL 5 AR I ARZREL, T 2A 2
AR I RFR PR, V IS SR PR 43 5 5 il 1 A7
TEIE T DIREN R IER ; I IV | VRN
CFTR &, (UH S iz 0 1A 3R 1 4 2 R, o] LU
it CFTR W55 FISEA TR 3R 7

R 7 SRR AR SR | IR A T A X £
BRI AN S F R )R T AT LLER X CFTR H)6E
Faik — U5k [ AR b 34 T80, Bt ST AR o1
B AT IV AR CF (8 1 A 730 2 4 e,
Kl CF B4 a8 ,2017 4EBC AL T 1]
HOPEIAEEY S 31 % Tt 2017 AR AR ELTH A
— N A el 46 %, FFxf Fsbhlg s
NHE, HETZ L E & 5 28 # 5 (Food and Durg
Administration, FDA)t#E BT A 4 R m)iaY7 2
¥y, Bl CFTR modulators : ivacaftor (kalydeco) lumac—
aftor/ivacaftor (orkambi) . tezacaftor/ivacaftor (symdeko)
F trikafta ivacaftor, Ivacaftor J&E4ER > CF L [a)JR
JT 259, J&—Fh CFTR #4358 7] (potentiator ) , 18 i 4
Jin CFTR 25 i I i F o s ey i % iz
T EBARR FGRY FE . 25 ROEEHI AT LI SGECF
BRI RE AL AT 1 RIS T I R S5
R, BEARTT AU e B 22 A T2 W s 114,
LR T SRR E 38 Bl CFTR R AR S P22
— R HARIRTE 6 > H LAY CF 835 . A8 LT
ATy SO45L A8 S K SUHRAG: 38 v HoAl 5 491 58 L)
591 JIF 4% 47 19 G178R \R347H 3272 -26A —G 3849 +
10kbC—T, 5 1% 38 P S h i —Fl, BEIE EF,
XL B LA AT LU 3 ivacaftor #E1TIRYT . Symdeko
tH tezacaftor Fl ivacaftor ZH-5 1M Ji% , Hor tezacaftorfe:
CFTR BFiEdr . %25 EEHIT 12 2 LI LR F508del
A G ARSI, AT FI T 26 FleE CFTR %A
AR E R HARIRTE T 12 2 LU B CF B3,
X 26 FRRE AL S S9451 R347H 3272-26A—
G .3849+10kbC—T, Bt i, A i LB Sk 2
3 B L, 12 % LU AT fd F tezacaftor/iva—
caftor(symdeko ) #E1TIAYT . 734, orkambi J& H luma-
caftor Ml ivacaftor 21 & 1 A , (H HALH F 2 % LU
F Y F508del 4li 572 5 CF 3 . Trikafta & T
2019 4F 10 A 21 HRIRIH FDA i L7 6973740
WMIVEYT 254, H tezacaftor ivacaftor Fl elexacaftor 2
A, T 12 2 DL EHEDH A F508del 25



— 1512 —

BRERKZFR 2020 £5 4555 10 H8 ( Journal of Chongging Medical University 2020.Vol.45 No.10 )

1R RS T AR HEHAR 7B 1 25 W) S I

A LT HE B S945L 75 5 H ivacaftor #F
I HRIT o RMRI RV, A i CFTR 2 2 RE
BN 6% 22 76% Bt B FIRE 1B 12.6 £i519,
PR NI RIS E— A IE S ivacaftor G 7 {8 1 41
H S1(S9451/G542X ) CFTR # A RE# A M 9%
£ 47% ,tezacaftor/ivacaftor 16 7 f# 55 1 #i] & S2
(S9451/F508del )CFTR 45 1 U RE R 18 M\ 12%3% 2=
63% , BTk 5] CF 28 S5 K- Rt , 7
WA LR ivacaftor 1697 & 12 % J5{d ] teza—
caftor/ivacaftor JGJT , NIXIT RS 3 | Be i KRR FE IR
#b S945L IrELY CFTR £ B dRbE,, B2,
ivacaftor M tezacaftor/ivacaftor £F *1 [E 3k L H ,JC
3K ANREXTIZ R LA T oA AR IR YT . 3
BRE R BN A 5 1L, X552 PRI R se g fi
FHOr T HEIRR ST, Il D 6E B2 A 1% o 24 AR A5 31 B 1
GG AL, gt EHGE Y 90 B AR 12 1Y)
AL ARG 174 472 S, o G970D 3
Wiz S 17 38 15 B EEE IR T 1k
AN CUIESE #5417 G970D AR 53 J o & [ i A
ivacaftor 77 7, H: CFTR ZIREW] A5 2] plesf 0,
Wi [l AL 128 e NBED | PR HEA Tl R 1L
AT, 2 LT 1999 4 A [ AR
HH ERE, H HRH ESA s 28R AL
SRR o RN IR S AT 18 S A R
ivacaftor A %L, SR H [ i TCHE [ 3R Y7 259 il OF:
AREHATIR ARG LIIESS TR, TP CF g B %
S 55 R [ AP 25 5, DN H HiTH A (14 197)
SIHTRE T 1/4(21/90) B9 835 AT e i 7314 i)
TBIT, HLA B R S0 R Y, N S S 2
i 10 IV, Ve Al REI A B 22 (8 H Reig 432 01
THEERAYT  JFRE RS . SRAFARVE T BN
e R A5 AT RESF SR I R 9 LAGIE S 7 A%

ZE EJR X T AR R E SRR | S e 3 U
P A REY RERANEIL, HHER CF
Alfg, ot R P2, hE CF BE T, v hE
TG FHMNARTT A B BT o LR rh i
PR AR R AT BETT R m PRAI 7 LAGE S HY 7L, LA
P R AR TR T K SR R

2 % X M

[1]  Elborn JS. Cystic fibrosis[J]. Lancet,2016,388 (10059):2519 -
2531.

[2] Yamashiro Y,Shimizu T,Oguchi S, et al. The estimated incidence
of eystic fibrosis in Japan([J]. J Pediatr Gastroenterol Nutr,1997,24(5):
544-547.
[3] Sohn YB,Ko JM,Jang JY,et al. Deletion of exons 16—-17b of CFTR
is frequently identified in Korean patients with cystic fibrosis[J]. Eur J
Med Genet,2019,62(8):103681.
[4]  White MB, Leppert M,Nielsen D,et al. A de novo cystic fibrosis
mutation; CGA (Arg) to TGA (stop) at codon 851 of the CFTR genelJ].
Genomics,1991,11(3) : 778-779.
[5] Claustres M, Laussel M, Desgeorges M, et al. Analysis of the 27 ex—
ons and flanking regions of the cystic fibrosis gene:40 different muta—
tions account for 91.2% of the mutant alleles in southern France[J]. Hum
Mol Genet, 1993,2(8):1209-1213.
[6] Liu LC,Shyur SD,Chu SH, et al. Cystic fibrosis:experience in one
institution[J]. J Microbiol Immunol Infect,2014,47(4).358-361.
[71 Leung GK,Ying D,Mak CC,et al. CFTR founder mutation causes
protein trafficking defects in Chinese patients with cystic fibrosis[J]. Mol
Genet Genomic Med,2017,5(1):40-49.
[8] Qiu L,Yang F,He Y,et al. Clinical characterization and diagnosis
of cystic fibrosis through exome sequencing in Chinese infants with
Bartter—syndrome-like hypokalemia alkalosis|J]. Front Med,2018,12(5):
550-558.
[9] Wang GL,Zhao CN,Zhou ], et al. Clinical analysis of 11 children
with pancreatic cystic fibrosis[J]. Zhonghua Er Ke Za Zhi,2017,55(5):
373-376.
[10]  Amato F,Scudieri P,Musante I,et al. Two CFTR mutations within
codon 970 differently impact on the chloride channel functionality[]].
Hum Mutat,2019,40(6) : 742-748.
[11]  Savant AP,McColley SA. Cystic fibrosis year in review 2018,
part 2[J]. Pediatr Pulmonol, 2019, 54(8) : 1129-1140.
[12] Savant AP,McColley SA. Cystic fibrosis year in review 2018, part
1[J]. Pediatr Pulmonol,2019,54(8):1117-1128.
[13] Rosenfeld M, Wainwright CE, Higgins M, et al. Ivacaftor treatment
of cystic fibrosis in children aged 12 to <24 months and with a CFTR
gating mutation (ARRIVAL) :a phase 3 single—arm study[J]. Lancet
Respir Med,2018,6(7) :545-553.
[14] Accurso FJ,Rowe SM,Clancy JP, et al. Effect of VX-770 in per—
sons with cystic fibrosis and the G551D-CFTR mutation[J]. N Engl J
Med,2010,363(21):1991-2003.
[15] Van Goor F,Yu H,Burton B,et al. Effect of ivacaftor on CFTR
forms with missense mutations associated with defects in protein pro—
cessing or function[J]. J Cyst Fibros,2014,13(1):29-36.
[16] Kim J,Davies Z,Dunn C,et al. Ivacaftor restores CFTR-depen—
dent sweat gland fluid secretion in cystic fibrosis subjects with S945L
alleles[]]. J Cyst Fibros,2018,17(2):179-185.
[17] Wagner JA, Vassilakis A, Yee K, et al. Two novel mutations in a
cystic fibrosis patient of Chinese origin[J]. Hum Genet,1999,104(6):
511-515.

(AR HAL)



