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Abstract

Objective: To analyze the clinical features and main points of diagnosis and treatment of recurrent
acute liver failure caused by NBAS gene mutation in order to improve the ability of diagnosis and
treatment of this disease. Methods: The clinical features, treatment and follow-up of a child with
recurrent acute liver failure caused by NBAS gene variation admitted to the Department of Gas-
troenterology, Children’s Hospital Affiliated to Chongqing Medical University were retrospectively
analyzed, and the literature related to NBAS gene variation was reviewed. Results: A 9-month-old
female child was hospitalized for 5 times in the Children’s Hospital Affiliated to Chongqing Medical
University from February 19, 2022 to February 29, 2024 due to a significant increase in trans-
aminase after repeated fever, and was diagnosed with acute liver failure. After symptomatic sup-
portive treatment, such as liver protection, anti-infection, vitamin K1, gamma globulin, and main-
taining internal environment stability, they were all discharged from the hospital. Genetic testing
was improved and it was found that the NBAS gene had 2 heterozygous mutations including c.1341
+ 1G > T(p.?) and ¢.3596G > A (p.Cys1199Tyr), which were diagnosed as fevers related recurrent
acute liver failure caused by NBAS gene mutation. After discharge, the child was instructed to
avoid fever and to actively reduce fever after fever and improve liver function and coagulation
function tests. Up to now, the liver function of the child was in the normal range. Conclusion: For
children with recurrent acute liver failure after fever, it is necessary to be alert to the possibility of
recurrent acute liver failure caused by NBAS gene mutation. Improving genetic examination as
soon as possible can help to make a clear diagnosis. The key to treatment is to actively evaluate
the function of organs during the disease period, maintain internal environment stability and con-
trol body temperature. Reasonable prevention of fever related diseases and regular follow-up are
required during the interval of onset.
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L3 2T T e 2 v (acute liver failure, ALF)/@ 48 BEA: TGS P I SE At s 11 ) L 2 1 SR FOE493 25 FROAIE
Wi, HAEMGARAT &AL G I 8 J P AT 806 3R B, I DO AE = o N REAEAE | K A IE, FREUNEERTE
i [L] [2]- 512 ALF (90 R R 28 2 8E, 2420 50%I1 ALF 45 KT AS B [ 3]« Bt 5 JE RS B AR 1R % J2
e RE4H R34 1 7 %1 (neuroblastoma amplified sequence, NBAS)E K 58 45 i i i€ Ay JL# 8 K ME ALF HI3T
IR, NBAS I[N AR A RN B BE R HGHBLE ALF, RS, RIGEEIERE, &R Ir s fe
B PEEAR T, 7 E I ) fE ) LAy . ANSCHRIE 1 B2 FERAS U2 9 NBAS K 588 8 LI I R 7%
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2. RS

Bl &, 9% 4, T 202242 7 19 HH “RIIAE. KRR S 4 X7 WANER
PR R 22 bt ) L B BR B S G 5 o o ] AU B Gy E BRI, S i 8 P o e Jok, JR E A iR
TREHOATE, Tz K, TME. vEHE, TTRRRIE LR IRERSG . TR A SR
2 101.6 umol/L, EHEHLTZ 64 umol/L, MJHVTER 441.6 umol/L, A N4 E M 2750 U/L, & B 5 s 1483
UL, R THRIRMEE, ZETHEE12808, E&AND: ESHA % 32.6 umol/L, E#EEAHLIE 26.2 umol/L,
BN 1757 UIL, B 5N 592 UIL, MIFEhr BA FREACH R, #lia AR .

ABEEE RS, BILTIRRTE A 2 K, #E 385°C, T UHER LMK S DR, %
R G R BRI BILER GIPL, A HRAE, 2 S IRaY 5T 5K ERK LR ) L B 5 EE
EFEMERGIRYT, HREFEINRERE, TLL 2 IR E S SRER T H G ir s e, b fEbE U i
2 IR IR o B NA U BT EE9 ST 98008 N Hef st

APt fEfAR: MR 36.7°C, BPIR 23 k/145Y, O 105 R[4y, IfilE 106/61 mmHg, £ 120 cm, R 23
kg. MEIERE, WK RIUETCI B o ge, WAERTEM, UM R | B . O E AT R R, IR, AT
WERD T Ak 3.5 cm, S5 Ffilf 4.0 em, JERZEL, RIMGE, TR, B TRk, MER5#H
PR TE B S S

BTG NBEVISSWrE T m R AR, B 2. BB A B b DGR KA AN RE
BRAh, NBiJE s AR A : D MABZ0E 18 umol/L, ELHEARZIE 11.5 umol/L, 4 74 %: % 595 U/L,
BN 99 U/L, AHVTER 15.1 umol/L; IMLZH/NF#E B19-1gM mISERHYE: HREE A 45.3 ng/ml; 1L %
BTG Pukzdik 19G S9PHIE(IZA-AY 1:80): MEHESEHEE: JHAEMMOR, RIS 4itl. s,
BEMINEE. ONUREY. WEEEA. APk, ML EB Hid PCR. HFREY. M. AR, JiAIRE
FHRSE S IR RS . SR HLERAS DN (O B RS X 28 38 2R WL S5 5 o N Bt S e 38 I 27 VA A
AR AR #R B 25 . 7 WA . WU G ORI Sk A A e 4 AR RS XA RYT 8 RIGE B/ SJH
21 14 umol/L, HAZHLZE 7.3 umol/L, 5 HHEE N 105 U/L, B 42 U/L, JHYTER 18.4 umol/L,
Wir e B . B R AL 45 R M 12 S8, B RE, FFA AR .

2022 412 A 14 H, BILH “K#H 3K, B 2 K7 PN ERERIR S8 L8 B b 8 E L 22 R
Fro ARRLIRIGER, #g 385C, fHMALNE 2K, BAHWME - FFERME, HFFEY 10 /5 %R,
LRfRIGVERE, AR P A SR R, P R R SR B G, AR, TRRBE T2 B B
JHZTZ 76 umol/L, EHEAHLIE 37 umol/L, #F AL MG 5231 U/L, #¥E4%% M 11,803 U/L, R 11.83
umol/L, WLEF 118 umol/L, JRIER 527 umol/L, #iBYmbRImEERHM:, DL B el iR 35 B e & I 2 AT Thie
FINBL

ABEEAR: 1R 36.8°C, WK 19 YR/4y, 03 105 ¥k/4y, IR 102/72 mmHg. EiHK iS4, &EiR
WRRERS, B, XUMIEE LR, A 0.3 em, A1 0.3 cm, FPHFAME, X5 RAE. A RAE. B
ICIESSI B . WA s, AU m Bk | B, USRSk, oM, OAFE ARG E R . g, T
R il 2.0 cm, ST 35cm, FERZSE, RmOGHE, T, BT AL,

BITG: NGRS W S ThREI R . Bk i B, IR DR R AR
MR RE . e MR MAEIRRRLE 1. BEEEE: FTRRIp R, AR RE. mEsEFE.
Jefil CT Mra Bl Bt X B R W B s . R LR E ARG REAlREr S, 5XBREET
A URAE B 31 ) 6 3 BE PR A A B A A (I e 38 J8 ) LR IR, ACRHE LA, A B Ja T DA H &5 B B i s
BT 40 55 22 J 07 B R ORI . 2R 3 KL SO kR I 2% 2 1E 46 1M T R PR S5 hiE S FRvRI7 11 R, &
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Table 1. Dynamic follow-up table of temperature and blood biochemical indexes after admission
F 1. BILNGREHRRIE KIERaShER &

R BR800 DR B O ey @ R
Bk 38.5 79 48.4 4842 10536 52.8 105.4 10.02
H2R 38.1 96.8 68.5 3528 4547 45.4 28 2.59
ERPR 36.8 87.6 59.1 2339 1749 25 16.9 1.55
EN DN 36.6 54.8 44.4 1732 827 / / /
#5K 36.5 37.2 27.3 1407 463 / 12.2 111
96K 36.6 25.5 18.6 1079 259 / / /
8K 36.4 12.9 9.9 542 110 / / /
11K 36.5 13 9.3 256 52 / 9.4 0.81

Ja L AT 2023 45 3 A 16 H. 2023 4 11 A 9 H. 2024 4F 2 A 29 H FR- XK R #4525 2% T+
w1, 2T HERERNR M E ) LB R A IR R O N RHMEREIRTT, 3 JORAR AT AR L I
SKIF BR BB G S AN FPEIR 25 A S A B i fe v m] 40 il ik 2] 4070 UL J 7486 U/L, b 2 4K
HILSERT DhRe s, 1 IR RIFYERGR, TUAMRIF. *huisidtegib =, PURSg, WAEREQRT &
9 o Y N PRI AR S S RRIRIT S, MR ROUDIRES B BB REAR S T -, R eI Th e
IS SR AT IR 2R H K B R A ANE T R 2 25 R I NBAS ZE [ 2 b4 &R 74%: ¢.1341 + 1G >
T(p.?)}% ¢.3596G > A (p.Cys1199Tyr), Hrf c.1341 + 1G > T(p.2)BEfE R wkifid, T )L BHEL R,
WOCIE AT HE AR SRR B0 iE . L NBAS JERI A1, %5 180 NBAS J K R4S BT BUR #AH KR K
PERVERT I RE g, RISRL))LATIhAE R4 &1 2 AY(infant liver failure syndrome-2, ILFS-2). % Hifi f5
Vg LR Sl R T FEOR MR R, g kH, REAT R AN 2 e B T EE i)
RE. MEAEFEFRIR A . B)LHE I — KRRV 245 F A B T IEH T .

3. X#kE>

PL “NBAS” . “ILFS-2” oKk, 78 PubMed. " SCHIFI4 e e FEAMBH TR, e
2P SCCERARIE 6 M SO CRRIE 8 B, HirP DL ILFS-2 BRI —— R B R B R 1 A T
BE L) HLAT 52800 50 Sy 4o i rp AR L3 11 (& A diigwifl) [41-[9], B& BB IL8 B, Lotk
L 3B, HhE/NERERN 6 H, B LUK G 2T 1 = R D Re B R O R R, K
i 3 R LSGRBIUA RN R, 1 B8 UOGR IO RT3 B LR BN RIS R, 4 #18 )L T
FE A AT PR, 10 1359 NBAS 45 F3ERIZR4E, 148 NBAS W& FIEH A . (it #2 LA
TRAT FIH. PURYL. BRI R e e L FA T e, 1 I JLBET:, 4% 9 IR,

4. ¥ig

JLEE ALF & SR, ittt i, A R Boa ¥ e R ) LA, ()L ALF ik = 2%, 3T
%1 50% ALF 5 5 AN BREA[10], 3% 8 ) LATT 77 S 1 e A TS (VP08 s SRR K 152 . Haack S5k
NBAS H: K RALHf 72 51 e ) L2 R AR OGS R I S M I D e 3 v (1B i A1 (3], BIV IFLS-2.

NBAS 3 [ {7 T 2p24.3, & 52 MMNET, AI9mid s 2371 MR IE A F11], ZEAS5EK
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FEAA 3] P 5 X ) B L0 ) 38 R R T TE A T mRNA T84S, 76 A\ b Ok 3 B 2 G AR BRI Th g [12],
4 NBAS H: R RAZ N 1 PR Rtk isifl, HOARARARRT, MHNEARMRIEARE R, 518 A 5N R
CCL20 I 412 6 ZAAkit R IA K AMH| T AT mRNA FEAR%E, i S 805 R A [13] [14]. A
Ik, NBAS B[R R ] F 82 KA TRt E, AT 5] i B 8 2B KR B IR 2% A4 2245  Pelger-Huet
SHEY SOPH ZEAAE[11], W55 RAACH R E 2P I Re 2 1 ILFS-2, DL HRRRSE, Hpf
WFF R ILFS-2 ] RENARIRTH = 51 S NBAS 4afith AH R 8 (15 f P31 3R3A T Rt i 75 & P R X R S804
M P& T [15]

ASCARERIEILE 7 ZRIEL) 2 S AR NS J5 K AE 5 RS R AT DhRe =k, Hok 3 Kk
A SVERTEENR, RO HERIE IR K IR R IERIA e 4 — 8, SXPER T iR e R E R, IR R, ki
MM T RESE AT 58 AR AT B2 0E R KT, AT B S5 JBEAE, 45 JR LIRS I I NBAS EERIfFTE 2 Ab Ik 5 9878,
C.1341 + 1G > T(p.?) 44 & R T BUR LR K AR BYHE TR (.2), %A AUTE STHREE 5 vh B oA oo, B 5%
SERPERNFAABOR AR 55 7 3596 T A% IR HH SIS G AR M ARIERS A (€.3596G > A)ffIZ: A RAT,
SEEE 1199 55 TS H 2 M FR S AR Z R (p.Cys1199Tyr), AL 878 N Li 28 KB NBAS 3 [F 3758
A2 —[16], BN NREURRAS . MXT NBAS FER AR K B LIGK BRI 2 5, ARt 3
T - R 2 A R BT N R KRB, ARG RER S NBAS il A A C i, N i & Sec39 4514
BWRBLFAR, Hrh Sec39 LI AR 7 5l kL ™ E I ATHRAZ, RIS RIN ILFS-2 [17], ARSCHRIER
BTG IRRIL ., FERIBYY 52 AHRF, BRI B LA RHE 2458 % BRI 0E,  Wee Ao 2 L NBAS 5[
B TR o

Staufner Z57EXT NBAS JEPH S N, JEIHE NI H B 2R Dh 6 3 0 A A A R 2 205 16w R IR A0
PERGATAEYE . ARVAMEIT AR TR BT itk . AT RRERAS R LR R AR G T A, R T AR
D FTEC ALF FORFIEPESCE,  HIFH NBAS BRI AR MR A, RIEARAF[10], GEIE, ACiRiE
B LT 1 RS I B 52 B AT SR, SR 20 ERT B, X ATRES BB L o i 3R R k42 ALF B
I BT R I IR S R 24 0 Ok

TEVRIT I, H AT ICE IR T 7 %8, ARSI AT A 2T ALF A TR T RS2 i R
FE R ARFIRAE[A], XTI DhRE™ B2 8L, AT MAAIRTT o ARSCIRIER NBAS BRI RAE L 5
UEE LR G, RSP ARSI &, SRR . FIE. JUkg. SRl E
R AERE N PR AR R AR ER B A SR SCRRIRYT G, R BRI RS LSS AR A HE BR U AT I
WHE EIEH K. NBAS SR SARFTE ILFS-2 [R5 R ME VI, 8 b s B R ATk R A ,
— s R, EEPEAESEUE RIS E ALF, U] [R5 R E R R RE e A . R
R RAR, BRI R 200 A B b R 3 R R N, 8 G 2 SR G5 B BUR I ) R AR B AT —
EFEEE LI/ R . Staufner 25418 1 4 NBAS JE[R 5848 /) LB 32 F RS A V69T J5 R FE R K [10], #de
AT NBAS JE[H AR (1) 8L, IR AR El T it 4 Je S22 R ME ALF IR A= .

5. &

Zi EPTid, NBAS JEIRAFTE ILFS-2 & Al Gt iR B fen, EERIIN R IR E K
ALF, FAZ Wi Tk S B o 06 T 0 m T Ul L B 1ML Th RE S5 AE A 0T N 6825 57 O 1) S8 LIRS 45 NBAS
BERRAE, N FSE IR . BRI AR . DURSE. TRITF. PIRH R 4l fr ) A BERE E SE X RE SRR IR
J7 AR T ALF R R DR T AN A2 43R S AR R R o S R B e IRE D WA s> ALF )
RAETRER o TR A 0 B L PR 1 () L AT M AL ia T, AR RS, B Rl 5 R T A2
TH.
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