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Abstract

Objective: To investigate the clinical characteristics, laboratory and imaging manifestations, key
points of genetic diagnosis, symptomatic treatment and prognosis of Shwachman-Diamond syndrome
(SDS) in children, so as to improve the clinical ability of early identification and standardized diagno-
sis and treatment of this rare disease. Methods: The complete clinical data of 2 children diagnosed with
SDS were retrospectively analyzed, combined with the latest relevant literature at home and abroad
for review and summary. Results: Both cases were school-age children, with persistent neutropenia as
the core manifestation, accompanied by structural and functional abnormalities of the pancreas.
Genetic detection revealed pathogenic mutations in the SBDS gene in both cases. Case 1 had a his-
tory of recurrent respiratory tract infection, liver dysfunction and hemophagocytic lymphohistio-
cytosis. Pancreatic CT showed fat infiltration with reduced volume. The condition was stable after
symptomatic treatments including anti-infection and liver protection. Case 2 was complicated with
growth retardation and recurrent lower respiratory tract infection. Pancreatic ultrasound showed
increased echogenicity, with decreased serum amylase and lipase levels. The frequency of infection
was controllable after treatments including pancreatic enzyme replacement, granulocyte elevation
therapy and hormone regulation. Conclusion: SDS is characterized by bone marrow hematopoietic
insufficiency, exocrine pancreatic dysfunction and skeletal dysplasia as core phenotypes, and can
involve multiple systems. SBDS gene detection is the gold standard for diagnosis. Clinical manage-
ment is mainly based on symptomatic and supportive therapy. Early diagnosis, individualized in-
tervention and long-term regular follow-up are the keys to improving the prognosis of children with
SDS.
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1. 5l

Shwachman-Diamond % & 1iE (Shwachman-Diamond syndrome, SDS)E Ay —Fh 4% I H) ' Y th Rk Bau i 1ot 4%
PEERER I, IRKHFAZ I, DRIZ N AR gD E s B e B fe 52 PRI T R, 3
OB )L BT L. WL Oy SBDS R RAZ Fr 8z i A4 & bt mT A 22 R0 I, iR
B HEE. AR, RB%L 28, IWARMBEAN—, THR, BEEERENEARLEJLBHIRKR 2 8
A, E A SDS #1295 1 HOZ 38 0, (H38)2 K AL RIEITAHZR DRI L, G271 R R w3 .
AHIEFE B 73 A A e SOa 1 2 1 SDS LR BERE, RGUS G5 IR IRFE . SR50 = AR e il 2
RIS W2 . MR TT SR S K AR U &5 2R, IR & B WAt Fudk e b AT Gk >, B ERe s
PRER )6 SDS HIF SR AIRE /7, VG2 imAs, oo 8L s, R P 5 00 00 s AR 78
R’RHtS%,

2. whHEH

D) w1 EILSE, 6 %, KRB R” ABi. B)LBEEA R MFIOE KGR 52, 8 H eI KT fe
FEETEIRNBE, 9 H WS PR W3 1f 21 ff 27 & 1iE (Hemophagocytic Lymphohistiocytosis, HLH) 5 #5844, fili %8

ik
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FRABE, SXHERIT I H . BILR GIPL AR, W=, LEE. BHEE SR LH
Fro SCREMAAE, JEUESRISHD, HIAFIEFEZS . ABEAAA A WA AR, bk 1R R. B
WYy, O, FEACR WHIE SRR, Y T 2em, BT 1.5em, B, TEM. WAL RS
RISEH . LI EMA . MM A 1.87 x 10%L, Fh¥kigiffeit % 0.09 x 10%L, ik E 40 1%L
1.61 x 10%L, ZL40 A%k 3.66 x 10'%/L, MLLE A 111 g/L, M/MR 51 x 10%/L. B85 &K JF A : 0.255 ng/mL.
EB R AT PR IgA BHE, EB %% DNA JI5E: 15,400 # Ul/ml. EREHE CT . BARE RKIE, &
RN, AR CIIRIEE . AR, SERR N JE R 5 . IS R DB Btk L G ok 12 e i
BIRKE, AR, RRITRIE, 458 mRAT & Shwachman-Diamond & 1 FEAR L . B BEZN M A A6 25 -
HREEATEIR, RLALEN 7.125: 10 RLREARTERR, WR4TRIAN LA BB B LI v, A A A L LG A
AR, TEARBUER, LRMGARAR, 400 B0 iR, TEARBOER, #MEMMEbEge, Fdhm i
LO%ANAEMR LA A, 4 L3R E] 7 N IE R EAZAIM, /AR WL G g RGBT JE R : 45 4%
/N SBDS HEFAFIESUR AR, KRWUEB RS HIKALEE, 565 R EAERMEEARL: %
RAF S E SBDS & 45K ThAE B2k, 5 Shwachman-Diamond 45 &1L A ML S L AR, S5 & mR £
AUA 125 Shwachman-Diamond £5&1iE. 16IT 5BV : ABiJG%4 T8 LTSS, REFSEERYT, B
P B HBE 2 AN H BV 08 Fs LA 8.7~11.6 x 10%/L, PRI 40 TH4 1.36~2.54 x 10%/L,
ML 127~129 g/L, /MR 217~254 x 10%/L; FFDhRE: NRBREEFEFEEF(ALT) 385~531 U/L, RAHA
TRA T BH(AST) 227~319 U/L, lEHilF O U/L, Ve Eg 31 1U/L. F&ERiDs 10 M H, BILERE R
Y, AKKEIER, WERE.

2) Wit 2 L%, 6 % 6 A, B “KIFIAMMED 6 FR7 Nbi. BIL6 FRETH Ui K E G
REBRAEHEEE 3 AR” TAMEZ, THRFERMSSE RIS s ARS8 SBDS EH A 2
MNREGRAL, ZHRENE R AR IR EL R, %L T NBURTERS R, B R AL FAERERS 2L 1ML . Shwachman-
Diamond ZR- & AECE LB I EH AR 5E i, ARIRHEEARRAAL i MK RIGUELS R, {37~ SBDS £:K K
BREBURMERA, A RKREE THHIZED, 2B “ Shwachman-Diamond £5A1E” , F LA IRIK JEFA
JEEE AT IR TE . SREEf . RUIAREEWNIRTT: FREFEERE . RIRY 2~3 K, AT TFIPIGERG 7~8
W NGEARKEAGET: WABBCIL, RPbIR IR K. O, gk R 5H, B, Kbk o, it
JRIN R AR Ko DURE A RA BRI . SR EME: FEH: 4140248 x 100, F ¥k
HitH% 0.46 x 10°/L, #RELIMITH%0 1.71 x 1071, ZL40M0iH%0 4.13 x 10'%/L, MZLEA 111 g/L, M/MMR 96
x 10%L. MyEHM§ 32 U/L. el 19 UL, KT IEHE, HARGEA R BIRE A . &EEg
SRR EBEE AR, KL 1.2:1, R BIE A 2 A, U MREE . RIT 5BV AR S
TIREGE AR, FIRTE FHRIGEM . T S SN RE SCREBYT, TRERR RS DGR, RS R E g LH
WAL, AR PR KIARET: B PR B R BT 0.06~3.09 x 10°%/L (ZHUET 1 x
10°/L), ML WS T 73~136 g/L, PLT GAZAE IR O BT o S, ik k gz 0ia
EEFIRE L.

3) Wil LIRRER., BHER. MR LN P LEEN SBDS #K 2 AEFE SDS,
BAEIGIRRI. HHERAHE B U R B R A W35 i, 02555 SBDS RAFKAL,
IR REE ) 2 R G052 R UM . a) IGIRRI: o 1 LRI ™ s G i o o L RRE, 224%))
JUSART B PR T8 R G . T Dhe i, 9 HRSET & F W 425 &1, 774 SDS & LR 41 sk = |
G TR 55 15 R ™ B 9 RE KR IR AR R 3 2 DA KR B G AL E KRR, RE FIFRIE
RGPS EARAEIRE R, To B ROE, 5 RSN WA D RERE NG 3 B & R A R B3R . b) E il
S W1 EBERARTERR, RLRRARERT . 2L R AR, AR NRIE D, PR i 2K L DA BE R
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JRGASZEA N s ] 2 ERERE R AR, RIZLLE R BRAR. Bk b, DU T4 e 70 R By
BRI XAZEFENE SDS B HEZ RN L HME, 5 SBDS SR AMEMHEAS K. &40t zh
RESRFARE AR 1] o) R Wil | R CT Rk RR i/ + HRIIRIE, O SDS JBRIFR I Y145 17 ) g 7
R Wl 2 BRI R B ARG, Oy R AR A AR RRAE . P B LR AR B 2 22 AR T H
— B R B [2]. d) FEBIAY: Wil 1 04 SBDS R G RAL, KRNI & YLk bartisift: i
Bl 2 NEGHREGRA, f& SDS Hd WWIRAIM, @F 5 HEMH WL RG R, CHER[3], SBDS
ERERAU 258 +2 T> C)r] FERLIEARIIRE C TR, ARG RELZ AR DIfesili, X2LPip]
BRI 07 THLE]

3. Wi
3.1. RITIRE

Shwachman-Diamond £5-& il & —F 5 WL 1) & G R R s A Yy, BRI ELA 1/10 Ji~1/20
I )Ly A ) LB IR TV ] J& B3 ML R B8 0 AL R T A% i BB T S o [ 41 o 1209 TG W S M el A b i 22
B2 LB A S, BRI LT R4 LR RT, A BORE R W] AR IR 2 R I PR e B e A KK
TS, SAH 2 GIEUSORFEERARRT . THEK, BERERRNEAE K&, FEPN SDS fHFlHkiEHE S
BAE ETHEAS, HIRARZIR NI R AL, N2, R2EEE. SDS Ui EHLEIy 7 54
ik SBDS FERFURMERAS, FEUZMEAEY) GRS, #51KE KGR, HARvEikRE
25 RS W RACRHR R, DR — 0 MBS IR RAFAE . B2 B R e A B IS 3L

3.2. ISFRRE S &L

Shwachman-Diamond £ &1iE H SBDS J: A EUi ME RAZFT 831 %K AT 7q11, wtSr) SBDS &
A5G RED G S G S0k, HIIRes T SFEUE MRS . MRS ZH/ERKE KR
[5]o JLEEAEZRRAEE, IGRRIAE = KIZORHE, 205 v BEiE M IhREA 4 BEARSM > W T REREAS
BT HE6][7], TR, REELAN RG], HEBMARBBIGKIES. RiZ.

AUARTER 2 5L FE G SDS oLz Wiknd, 5 P AMSCIRRE — 5. MR RS0 575 LR
PERLZN M = e 2 HARREER DL, 8 ) LR I G 1) F ZE5 IR, 2 ) AR ) LIS A7 7 [ P4 R 2 sk 2>
o 1 RN D BESE A G AR R RPAERS, A 2 MRS, E AN AR DA, $OR SDS B
BEIE 58 RS R IEA 2R, AT RIUNE A OB %, (HIY LUK R 52 B0, B a4
. BEZRRE, HAENG]S SBDS H K 5848 3 30 I 4 M 56 o040 BEG 25 UIAH G (9], BRAR T AE
T4 FH L SDS 7 —hr BRI, 6 1 AR CT R IR ARAREN, 5 2 JR R 7 7 [a] 7 3
H 2 B LIMGE Ry . BB 5 BRI, 54 SDS RARAN 36 Th A B i i A% 2 b S ii == 0 A, HOm
PRGN RSN o WA e AR A e 0T AL 2B AR, S BUBREE /- I A R, 5 B8 L AT DR FRICAs R AR
KEBEGE, WARKRHEG 2 Fix.

% Z50% %t SDS M EZIG IR i, ARUOREI 1 &I EPoERge. HIiaems . Wildfsss
fiE, #27~ SDS &)L KL MRk Z AL SR RIERIETIREAS T, S & 0. MmN gy, = E ]
75 R W LA B 5 B AE 55 7™ IR AORE, s S AR s [RIBT FFIE 32 222 SDS 5 LI 2 REER I, rIRINTR,
JHIife R, 5 SBDS & H Dy Agf 3300 2B . ARy ARAEOC . HLH 72 SDS 5 WAR (1) 3 &
i, HORAENLEI P RES SBDS FE K 2848 S B Gy 5 2L B YL R 1K 4 5 AR B VA 5K [10]. SBDS
HAThREER R T H M T AR, HARGAIWNK Q)R E LIhRE, SRR T 4
(CD8'T)id BEVEA . NK 4R ThREGRIG, ToIEA 0GR EB S5 Ak, FRaLflifnt - Evdif
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ARG, 3K S R (W IFN-p. TNF-a), JTERCIIE R F X E, 45K HLH [11]. JHf 2
DI R BV G N F AR, SRR DR ed S80S R R . REBYEAE KR E %
VIFAOG. s, EAAMSCHRIE SDS I m] tH L #E T . IARIBERG (2], BeR 4HMm fhae 77 R I%[12], LA
FE PRGN 13152 RG% RRD, $RIGKIZE SDS J&, HxtE L TAR RENRE, B h
Wi, Wi, ARG IR AR

SBDS F R SDS #ii2 i 4hrd, 20 90%[¥) SDS LAl K il 2% 5 K I #om /A, Hdp s
P TR W RS 14] . ABFFL AR 2 41 58 ) L5 38 b 5% RIS ) B #4772 SBD'S 22 R S0 PR 5848,
HrAiif] 2 AEEREGRA, F546 SDS BUER: ZIR T 7 LA MERE KAk s, RIRIAARRAR L
MR RAFGE R, (B456 B LRFSEME R i . AR EE # R Th e 57 SE I PR R B, 75 T B 12
W7 o XTI R e BE M SE SDS AR EEDR 45 AN i 9], 75 45 G i BE T RE  JRIR DI R SR FA A R B HI I,
W IRIZ[15].

3.3. AT RN

H T SDS [ JEHRIA Tk, XPRE SCRHATT IR £ EHR T IR, A% 0 F AR T e « 21 I L7
BE BRI RE . R E KA F[16]. BRI THE R4

3.3.1. RERppiE

FREPE R 20 ek /2 SDS B8 LR ARG IR AR JR AL, A PR 4B v1 40 <0.5 x 10%/L B, G A
W7 42 2 T vy o R 7 EE ORI IS TR A PR R T R IR TR YR T, R AR SRR R I AR AR e SR 2 4 SR
FHURGLIRIT, RINNsREJLH F A, GG N SR, KA G-CSF T fE, RSl ReY
I A R [17]

3.3.2. BRSNS ThRERRRIATT

JRARA T 738 Ty RE RS & 75 1 300 10 A et 770, HERE VRN RREE 1000~2500 U R ME, FEAARAT, AR
P L ALTE DUR BRI [18] (AN BB 450, PRIEE A MR ERN, FElgEtEgEE R X
TR, SR EIRIRGL[19]. e WG ik B . ARTBE & AR B RS, s THEBRIT TR

3.3.3. BMX 5 S REMNERT

EIFEE ML /MR T R L, 8 R SR T DhRE R H . T IIRER T
TRAT. BEBRYT, RN TH TS RZIG)T, ARKEEEE TEFRRHAIT. A3 2 flELE
ERAASREIR ST R, AR R RS, SRR RS W T S 48 T RS BORRE T W] R
BRI, S s .

3.3.4. EIFHEBESHLAT

A P B R o R MR AR, 3 I T AN R RS A (HSCT) 2 £ 2R IT T B 29 10%~20% 1) 35 5
B MAE[20]. FEIE AT 7 1, AT FRIRR T Ataluren (— Rl 5:259) 7€ SDS 5 #8411 & SBDS
EATHRERIATREME[21], AR KR WL SBDS ¢.258 + 2 T > C BIHE5AR ) RNA YAJ7 AL/ 56 S 9wt
FEWE[22], AH TGRS RG T 7 i NG IR -

3.4. MESKHAERE

SDS [T St M B . FF AR BRSO LR T T B LR DA 5, #82p JB LT PR s SRR
G, EBEREE, RAHAONENEA RN BCE LR EE L, WSS A R(S] [10]. Bk, Bl
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T AT KA, SEMM IR, AL, WRIRINRE. ATINRESHRAR, SN AT
Jr%s PR B ILRR M, {RE SR MOBRTEIAL S . Jeh, B SDS PR, WHibl
BORMIABEZ, IR L HME, BURTE MG, 40 SDS RRHLEL AKR A
P KB RAR BRI (cH

4. &g

Shwachman-Diamond £ &1L 5 UL H G A R AL P BB s, JLEZ W, DARFSVERA i
VD RARA 7 W DI RERE G A% LRI, SBDS Jk ASII N2 %8 . A 2 Bl /6 LA XRHIE SCRHB T JE I
fEAEE, SR FIIIUN AAAL T TSI BE 70 08 UG o BB I AR AN B Ji PR 5 o 4 Ok
DR EIRYE . BRID RIS B KR EVERIE L, B E Y Shwachman-Diamond ZR 51k, K&
I 583 SBDS H:AKS I LA, FII4 T MR RE SCRAG 7 IR IIRE DT, W ol LTS Bk
o ImREE IR 2R Z 5 IR R, e R2, NIRRT IIS)T K 2.

B
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