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Abstract

Objective: To analyze the clinical diagnostic points, treatment and follow-up experience of Gitel-
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man syndrome, to provide ideas for the early diagnosis, standardized treatment of Gitelman syn-
drome patients. Methods: A child with Gitelman syndrome who was treated for growth retardation
was selected as the study object, and his clinical data was collected. Candidate variant was identi-
fied through whole exome sequencing, and Sanger sequencing was used for validation. The thera-
peutic effect of the patient was followed up. Results: In this case, a 13-year-old patient was treated
for growth retardation and laboratory examination showed hypokalemia, hypomagnesemia, hy-
per-renin and renal potassium loss. Genetic test found compound heterozygous variation of SLC12A3
gene, and the patient was diagnosed with Gitelman syndrome. After receiving standardized treat-
ment and follow-up for 1 year and 2 months, the patient’s height increased significantly, the ST
segment depression of the electrocardiogram recovered, and the quality of life improved signifi-
cantly. The single variant of ¢.791delinsGCGTGGTCTCGGTCATT GG from the father is a newly dis-
covered gene mutation site, enriching the gene mutation spectrum of Gitelman syndrome. Conclu-
sion: Children with growth retardation should pay attention to differential diagnosis. For children
with hypokalemia, especially those with hypomagnesemia and renal potassium loss, it is neces-
sary to be vigilant about Gitelman syndrome, so as to achieve the best prognosis through early di-
agnosis and treatment and standardized management.
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1. 3]

Gitelman £ & 1iE(Gitelman Syndrome, GS, OMIM263800), PRSI AR FMIRBE AT, 2= —Fh 5 W)
R BB A 1 NVE BN, DUIRER e . B IILAE . IR SUIMIRE « RS JRARE AR 0L A e W 37
PESE “TAR—m” NEBIGREFE[ 1] BRI H GS 1 B0 R Z1°8(1-10)/40,000, AT AT ERE & [2].
GS B RN, W EEFSUREY, KRS S8R, 2HCEEEREER, (ERIUK
BIRE S RIS Z 0. WIREZESE, 3B BEMUE TR R, T RIGARER, £ 2=z 8y
AR, SRE . INI2[3]. GS BFH ARG T T IEH AR, FHSHRIGIT X GS B M
Ja B E B S BB AT — R A KRR i2 12 Wy GS S D ERE IR TR, HE S E
WAMHAICSCHR, A GS IR F A6 . BYEE B AL s

L1. fRBIFER

BIL, B, 135 8 A, I “ASMEFEEIVEN iz, BILAYIEKEREZEE, Faibks 3~4
/4, TEWISI. HIETT, RN, EIER . BEAE AR . 5K 178 em, BE3E 158 cm,
16 S UHIH 158 cm, kM, CBFEEITRGEMES, TRBEREEEEN, BILR G2P2, £ AHIE™, HAK
#H3.6Kg, FK50cm, HAERTFH. KA W29.7Kg(—2.99 SD), H 143.0 cm (—2.92 SD), BMI:
14.5 kg/m*, BP: 100/60 mmHg (1 mmHg = 0.133 kPa). —MRIEMLA, B AIRR, MR L0, SR
TIEMT, RE TR S, LSS, OEAE ], SRS X AR E KA, R, B AR A,
VORI UK IR o AR & Tanner2 #], EAKEL 6 ml. VB CWI NS MEB/INE, Nit—PE&
A, FTEEAHRE: B AR 1S4, DEEVRSEEOEANTS. BRI, ST Bk, I #i.
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T &

PREHE B Dy WD =30 G IR (AR A B IES, M@/ #rs: 86: 0.57 mmol/L (0.75~1.02
mmol/L), #: 3.39 mmol/L (3.5~5.3 mmol/L), If%: 98.70 mmol/L (99~110 mmol/L). K&/, Hikd
%, B ERFEA K T (insulin-like growth factor, IGF) 135 ng/ml (<—2 SD), A K& B &k RI =~ GH
WEAH 4.04 ng/ml, FEARAZBLILIRE T A IR0 . 45 AR LR, REE. REIMRE, RINFA7EA KR
= o Nt FIR MR IR, AT 24 /PR FUA I : NA/24H: 100.83 mmol/24H, CL/24H:
119.42 mmol/24H, K/24H: 36.03 mmol/24H, 'BZ: 11.69 ng/(mL-hr) [0.10~6.56 ng/(mL-hr)]. B & ER. i1
HRIKE, Y EIRETUSER. AR, WRRE AR RN, 85 R8N B LR HEME R,
PR B OB, AR R - M B 5K &K - BE[EBH & 4t (Renin angiotensin aldosterone system, RAAS)# -

1.2. EEEN

BIVAEKIBLZE ., Z 7). R, RiMmeE., MiEEHEER BEHERMInER < 3.5 mmol/L i, JR
BiHEMEE > 25 mmol/24H), IGREEZ GS, H&H ) LACRHR B KA &) LRI B & FL AR 40 4h A if ik Ak 508
BRI P, PRI R 2 DNA, f 3RS i+, % &)L DNA 4744 a2 3L AN, A3 )L SLC12A3
R E A AARA: ¢.791delinsGCGTGGTCTCGGTCATT GG (p.A264delinsGVVSVIG)# ¢.179C > T
(p-Thr60Met), £ RIUEHT, BILRED A R R, BLHMTG R A, W 1. fR4ESE
[ st A 2 5 L R 4H 2427 25 (American College of Medical Genetics and Genomics, ACMG){&F5, P48 ¥
SE N BE AL B 1 A8 5 (Likely pathogenic) . i, LR A ¢.791delinsGCGTGGTCTCGGTCATTGG
(p-A264delinsGVVSVIG) A SCHREHE P2 i RARTE W RAS, F K ILH SLC12A3 JE K AN £

SLC12A3:¢.791delinsGCGTGGTCTCGGTCATT GG SLC12A3:c.179C>T
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Figure 1. SLC12A3 gene sequencing results
B 1. SLC12A3 EFEMFLER

1.3. i2HR

28 (Gitelman ZEEELIA TP E L ZIL2021 1)) MRS HFRAE, MR4EEILIRKERIL. LI Ek
EMEEENFER, BFHEWLNGS, SIFEKBRRZ.

1.4. &I MPES
BSEILZaHESW. ey, F ORISR 445 D. B8R, A TEANE
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K # (Recombinant human growth hormone, thGH) 4u 7 F{E4f Qn [0.13 u/(kg-d)], W& G &, KE
IR (A 2), ATILEILS &, REMKIE ., IR E R LFRIRIIGE . BT br O A,
FBLIMAR . MBE4ERFTE Gitelman ZEAEFEHI H bR L, BIMLAT > 3.0 mmol/L, IM£E > 0.5 mmol/L [4] (%
1o &)L HEER ST BRI CGE (B 3). JUNEZER R, BILHATAHKIEZ /), 12831687 KR &,
AEREABHESEE, X5RAMET BAER, 488U 8L ERTeREL.
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Figure 2. Changes in Z-scores of height and weight in pediatric patients before and after treatment

B2 BILATTHT. RESREEN Z HELK

Table 1. Comparison of biochemical indicators before and after treatment in pediatric patients

F 1. BILIATTEI. FENIERIIE

JiiREX A4 YRITET WIY3ANH O WITTANH S WIT10MNH BT 144 H S
4F(mmol/L) 3.39 3.18 3.54 3.41 3.67 (3.5~5.3)
‘4 (mmol/L) 138.20 136.90 138.80 137.80 137.1 (137~147)
£E(mmol/L) 0.57 0.59 0.58 0.65 0.67 (0.75~1.02)
4 (mmol/L) 98.70 97.60 98.60 98.60 98.4 (99~110)
B (mmol/L) 1.19 1.64 1.51 1.48 1.45 (0.85~1.51)
45 (mmol/L) 2.45 2.60 2.52 2.56 2.52 (2.11~2.52)

VRITHT: FEMEOEATE. ST, ®ihA VRIT1I0 )G EWOE. Biki i

Figure 3. Changes in electrocardiograms of pediatric patients before and 10 months after treatment
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2. iWig

GS HIIE RIS AR T = RS I, G i 21 F1 PR I BBURR T Na™/CL L [RI #5587k (1) SLC12A3 WS &
PR 2K 15 R A Fe i 2 Gitelman ZRE A B ARE[S] o BEAG T4 RN Gitelman £3& AIERIF 7T AOUR AN B¢ 3 B Ao 0 F
WK, ORI BT R i SUEIE CIC-Kb ) CLCNKB K 545 Al i th 2 GS (EUHIEA, #inT
FERZ W T e E A4 [6]. B H AT AL, SHRIER SLC12A3 JER AL 500 4, 70%LL B/ GS &
FHNEEGIERAET]. GS BFH RN IRR A 5 R A 2 (A5 W JE #7218, RIVEIRA-MUNOZ E %
NXF 27 Wil GS (13 B B R IGPR R BAT A SV AT, FECABI)SRiR 3R B SLC12A3 RAZ (1)
PR/ B A S BV GS 3 e B R A Y€ R [8]. 11 LEE 55 A X} 34 44 B35 34T BA A B 52 32 W)
PERI . BRI Y B SLC12A3 F8748 45 A7 JE DR (1 250 A RE T 1 7™ B AR P8 BN YT IR OBE[9]. GS I IR
I #2255 FELA T 2R L B RAAS A K, TR AT 2 R5, R MRERIOVCEI TR =77, w53,
ZIRFARRER R, MERRERNEK, KONERAESETTSUE TR EH . AW RE . EKKEIRE
S E S RORE[4]. LRSI, RNE T ARR LT AR ERM, GS BEAFAE G BRARER
SO EARER . (RBEIMLSE, (H AT B A 8N B (0 AR KR A IGF-1 /K7, BB ARG ARREAR [ 107

A KGR G2 A B A /N LI ) LR B, BACKELJAUW P %5 A f# ] Embase. MEDLINE #1 Cochrane
A R 2R 2008 & 2020 A H A 0% S M R/ NAN ) LEE B AR R AL, AR R B, SIEW &
MEINAREG, AT B S80S N LE T NS G T 22 AR R R 11]. 5l ERBNREEZ,
I VEGH P SR ARG RIS A AR SIS B Kb T SR A B ] LABR AN 43 Y 4 WA
B TR ) RS A B VR, 18 MR T B R 0N 75 B 5 3 G A% L 40 BT B DRI ) DL BR 112
AHIEFRAEKBZR S, LRERERREKBERTE SR, WRASTEHERERNCE, FFETE
SRR, REZIRIZA ERKBRRZE” , BEETUAKBRAMNRIRIT. B GS BEHIF
ARKBRIZ FAAAEKERIBITS], thGH Y7 DL e & GS B A K [10], (HEEREER A
BENZIE, BLFRSAAIE I B AR 3L 2 S PR ARG i i . Junya Fujimura 25 AR, GS BEH 1 G4
BAAERK KR E IR S AR ERAA K, REHGMB/NNEEERIEMETKT G, AR ]
W, VIR ARG IR, UM KEE AR REE IR B IRSHR A KM E S Z [ 12]. Fitk
SN NI, AR T IR . R ERE MR IT T R [13].

R IRE A2 e IR R ALz —, WL . 7R AR IE A0 WU IR, E IR ILIG R A, /T
DU IES . Ri2. B /el s TR R AR I, KRB A AN BhiEE
SR K IR R S S AR BRI 2545 JLURIEA TR X PR Se 0 S A A, e SR I W S A R
HLAR DT 25 L, 24 /NI PR AR BT AT SO ER R AR B RIKE . MR AN RAAS R4t
WS, MHTEN'S/NERF . GS. Bartter 55 {iE(Bartter syndrome, BS) % Liddle 5 & 1iF%. &
BIELRIMA Z ). MBS, HERRIRE. R, LRSS, FAEMRMER. RiMmeE. i,
Bk, SE R, HE GS 8BS, TEHIERKMBTER, KM SLC12A3 FEFE &RERE, iz
N GS. I8AE SIS LB AR AT (0 E R R [14], BEAAWEFCHR . 76T I f B35 DRIARC AR 1 i 975 451
W, Gitelman Z5A L8 BT o5 LUK, 7312 Wikt 48 SR AE 1R 97 RN 58 0 Tl s B IR & X [15]. Sara
S. Jdiaa ZE NFEH, X T B BRAS B (R AR LA, L0 Il B0 L 25 D) DI I PR % S 36 s AIE 41 % IE A 12 e
Joa AN 58 & 4 BV TT T R B R EE[16].

GS B MATUS RiF, HIGREIANE, FH5RE. IRiZ. RBiERJLRHESR, B NRERE 4,
BT . 271, AKIBS. GMB/ANEREESKE)IL, NE AT AR TS, X RESLCH E
M F AT B R A, BT BETFREW . 57, BRI, ReEmmE, R Am
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Ho GS BHEPMAM LA T BRIGYT, KM E EAE V& 391y, FFEE kT 2 KIT2HE,
PRAG ARSI R IR DA S SE G S 4R b, PRI KBS 0 UL WIS DN B i . AR EE, JFARAE R AR T 2L
RIAEIRIT T %, IBRIRAEIE TG .
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