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HEAE 2 Ko

Jo R, JEF AT, IRARAE, B, AR (IREAREERE JUEL T3 9% 224300)

BE: B9 o2 LIEA IR AR (infantile cholestatic hepatopathy, ICH) fig A4
Y43 (fat-soluble vitamin, FSV) 7K. F3i& EHL201741 H 22201942 H uif 1424
ICHE LB, B R HATE AR H A= 4450 (i 22 ) LoAoxd FRAH AR 2210 2 J 1 &
BOLRIRBAN RSV, Bl g o il —240 184D Fmfel — 40 Q445> , i
il — 2H 200 2 i B S B ) LSS AR AN FEFS Y, i 20 200 2 J 3 ) B ) L35 FRFS Y, i R
SRR DL _EARiE sy ot FE— 2 (224> AIGFHR 40 (226 o SRAIBENLEL TR IR
B2 5y RS . N THESRAFNR G TRIRAH, TdH140]. RHAAUS114H B A1k
ST AT DhREFR AR, BUFENZIRE A FERS (alanine aminotransferase, ALT) . K
AR BREFL % F40E (aspartate aminotransferase, AST) . HMAHZLE (total bilirubin,

TBil) . E#ZMHZIE (direct bilirubin, DBil) . &JHYIEE (total bile acid, TBA) . KA
ML EEANE S5 LG I V2 A U g L Dy e, (04 Bt LG 5N ] (prothrombin time, PT)

TR A LG B RS (8] Cactivated partial thromboplastin time, APTT) . i & RO
R 5 T VA AT MEFSVIE, WFE4EAERA. 4E4ERKD,. $EKE. 4AEFK.

PR TR] _ER FE b ) AR IO e AR ek B BRRR A A 5 . FSVSALT. AST. TBIlFIDBIl
HIAH S MR H Spearman R AH 73 M . 25 5R 53 (91 ZH A HEZH 28 LR 8 4 o (96.53 +
9.21) dffl (93.84 £8.67) d, ZREGIT¥E N (r=1395, P=0.083) . HfflZH% )L
i KA (244.521+124.213) pg/Lvs (380.705 +133.280) ng/L]. 44 %D, [ (17459 +
6.399) pg/L vs (31.962 £ 7.348) pg/L]. 4EAFKE [ (6.020 + 2.302) pg/L vs (18.735 +
4.326) png/L1 4 HK [ (10.945 + 3.447) ug/L vs (22.375 + 5.655) pg/L] /KT &
FRTARA, ZRBAESHEE L (PH<0.05) . Fpl—H 500 4158 )L44
FA[ (242.155 £ 106.981) pg/L vs (246.296 + 157.712) pg/L]. 4i4%ED, [ (16.401 +
4.319) pg/L vs (18.001 + 8.179) pg/L]. 4EEZE [ (5.678 +£2.436) mg/L vs (6.276 +
3.110) mg/L] 44K [ (10.249 + 3.141) pg/L vs (11.467 £ 4.073) pg/L] /KF2 57
BEG I  (P¥> 0.05) o WTH—Z4EE KA [ (408.875 + 115.493) pg/L vs
(352.535+97.732) pg/L]. 44 ED,[ (34.185+8.379) pg/Lvs (26.835+6.983) pg/L].

YerEZHE [ (24.152 + 4.089) mg/L vs (13.318 + 2.544) mg/L] M4E4HEK [ (26.341 +
6.376) pg/L vs (18.409 +4.205) pg/LIK PR E & TR 41, ZRBE5I¥%EX
(P3<<0.05) o WHEIZAPT (fid: 11.7svs 11.2s) . ALT (hfi¥: 99.58 U/L
vs 6023 U/L) . AST (fii¥: 17845 U/L vs 140.80 UL) . TBil (Ff7¥: 173.86 umol/L vs
139.68 umol/L) . DBil (F1/7%{: 103.66 umol/L vs 77.84 pmol/L) S TBA (Hifii%f:

104.30 pmol/L vs 85.59 umol/L) 7K-F¥J & m X 4 (P3< 0.05) , APTT (Hifi;
. 36svs368) KPERLELGIHHEN (2=-0379, P=0.705) . SEFAMIRMA. A
TMEFRHAMBESMEFFHICHE LA KA (244312 +£54.480) pg/L vs (241.646
59.462) pg/L vs (163.438 + 33.153) pg/L]. 44 KD, [ (9.655 = 2.941) pg/L vs
(18.192 £4.078) ng/L vs (9.148 £2.564) nug/L]. 44 RKE[ (7.053 £2.756) mg/L
vs (10.118 +£3.798) mg/L vs (10.134 £ 5.699) mg/L] F4EAEHRK [ (9.267 +£2.173) pg/L vs
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(4.750 + 1.637) pg/L vs (7.013 £ 2.809) pg/L] KFHERTGITHEE XL (P>
0.05) . JEMIZHESV/KF5ALT. AST. TBIilFIDBil¥JTCHH S (P¥)> 0.05) , 44
ED,5TBAEMAHE (r,=-0.506, P=0.042) , 4iEHEA. 44 REM4E4 KK 5TBA
TREANE (P> 0.05) . 4510 ICHE )L BAFEFSVERZ, ) LR 78 IEH 7 &1
Y HARYE L ZKDARE I SN FSVI R R . BLHE R M ThRefag, RICAPT
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Analysis on fat-soluble vitamin level of infants with cholestatic hepatopathy

Tang Aiqun, Tang Yuxuan, Zhang Dexiang, Chen Yan, Deng Chengqing (Department of
Pediatric, Sheyang County People s Hospital, Yancheng 224300, Jiangsu Province, China)
Abstract: Objective To analyze the fat-soluble vitamin (FSV) levels of infants with cholestatic
hepatopathy. Methods A total of 42 cases with infantile cholestatic hepatopathy (ICH) in
Sheyang County People’s Hospital from January 2017 to February 2019 were selected as case
group and 44 infants born in our hospital at the same period were selected as the control group.
Infants in case group were divided into case group 1 (18 cases) and case group 2 (24 cases)
according to whether pregnant women in late pregnancy and infants supplemented FSV or
not. Infants in control group were divided into control group 1 (22 cases) and control group
2 (22 cases) according to the above criteria. Infants in case group were divided into breast
feeding group, artificial feeding group and mixed feeding group, 14 cases in each group.
AUS5811 automatic biochemical analyzer was used to detect liver function indexes, including
alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBil),
direct bilirubin (DBil) and total bile acid (TBA). Blood coagulation fuction indexes including
prothrombin time (PT) and activated partial thromboplastin time (APTT) were detected by
turbidimetry. Hperformance liquid phase tandem mass spectrometry was used to detect serum
FSV levels, including vitamin A, vitamin D5, vitamin E and vitamin K. Comparison of the
above indexes between the two groups were performed using an independent sample t test
or rank sum test. Spearman rank correlation was used to analyze the correlation of FSV
with ALT, AST, TBil and DBil. Results The age of infants in case group and control group
were (96.53 = 9.21) d and (93.84 + 8.67) d, respectively, the difference was not statistically
significant (¢ = 1.395, P = 0.083). The levels of vitamin A [(244.521 + 124.213) ug/L vs
(380.705 £ 133.289) pg/L], vitamin D; [(17.459 + 6.399) pg/L vs (31.962 + 7.348) ng/L],
vitamin E [(6.020 + 2.302) pg/L vs (18.735 + 4.326) pg/L] and vitamin K [(10.945 + 3.447) png/L vs
(22.375 +£ 5.655) ug/L] of infants in case group were significantly lower than those in control group,
the differences were statistically significant (all P << 0.05). There were no significant differences
in vitamin A [(242.155 £ 106.981) pg/L vs (246.296 + 157.712) pg/L], vitamin D, [(16.401 +
4.319) pug/L vs (18.001 + 8.179) pg/L], vitamin E [(5.678 +2.436) mg/L vs (6.276 = 3.110) mg/L]
and vitamin K [(10.249 + 3.141) pg/L vs (11.467 + 4.073) pg/L] of infants between case group
1 and case group 2 (all P > 0.05). The levels of vitamin A [(408.875 + 115.493) pg/L vs (352.535 +
97.732) ng/L], vitamin D; [(34.185 £ 8.379) pg/L vs (26.835 = 6.983) pg/L], vitamin E [(24.152 +
4.089) mg/L vs (13.318 + 2.544) mg/L] and vitamin K [(26.341 + 6.376) ng/L vs (18.409 +
4.205) png/L] of infants in control group 1 were significantly higher than those in control group
2, the differences were statistically significant (all P << 0.05). The levels of PT (median: 11.7 s vs
11.2 s), ALT (median: 99.58 U/L vs 60.23 U/L), AST (median: 178.45 U/L vs 140.80 U/L), TBil
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(median: 173.86 pmol/L vs 139.68 umol/L), DBil (median: 103.66 umol/L vs 77.84 pmol/L)
and TBA (median: 104.30 umol/L vs 85.59 umol/L) of infants in case group were significantly
higher than those in control group (all P << 0.05), while there was no significant difference
in APTT level (median: 36 s vs 36 s; z = -0.379, P = 0.705). There were no significant
differences in vitamin A [(244.312 + 54.480) ug/L vs (241.646 £+ 59.462) pg/L vs (163.438 +
33.153) pg/L], vitamin D, [(9.655 £ 2.941) ng/L vs (18.192 £ 4.078) pg/L vs (9.148 +2.564) pug/L],
vitamin E [(7.053 + 2.756) mg/L vs (10.118 + 3.798) mg/L vs (10.134 £+ 5.699) mg/L] and
vitamin K [(9.267 + 2.173) pg/L vs (4.750 = 1.637) ug/L vs (7.013 £ 2.809) ug/L] levels
among infants in breast feeding group, artificial feeding group and mixed feeding group (all P >
0.05). There was no correlation between FSV levels with either ALT, AST, TBil or DBIl in
case group (all P > 0.05). Vitamin D, level was negatively correlated with TBA (r, = -0.506,
P = 0.042), while vitamin A, Vitamin E and vitamin K were not correlated with TBA (all
P > 0.05). Conclusions FSV deficiency was common in ICH children, and the normal dose
of vitamin A and vitamin D supplementation could not meet the needs for FSV. Children with
ICH often accompanied with coagulation dysfunction, presenting with prolonged PT. There
were no differences in FSV levels among ICH children with different feeding methods. ALT,
AST, TBil and DBIl levels were not correlated with FSV, while TBA level was negatively

correlated with vitamin D;.
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1.2.1 INkriE OB AICHIZ Wiks ™ 1fiE
MAHZT &K (total bilirubin, TBil) > 85.5 pmol/L,
DBil/TBil > 20%, 8{TBil < 85.5 umol/L, DBil >
17.1 pmol/L;  BY [ I FF FFF I o7 b S (o b A2 i
AN K> 2 om) , NRARALEZM (alanine
aminotransferase, ALT) fl (5%) R[IXEMRE
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1.3.2 . MR4EZ2 020 5 1 R ) LR & A 4 78
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Qafly , HrR e —H 20 5 s B R B ) LA AR b
7LFSV, i 4 2 1A 2 fE W R B LI FEFSV,

X FEZHL AR DA B ARk 4y Nt 8 — 41 (224> Fixt
PR (2261 . BRI AEE LA AT AN
BIILATESS 4E4E KK, 10 mg 19k 22405 a5 Wikb 7o
FSVIE MR Z28 i JF ifi kb 78 4k £ & D 800 U/d, )L
N AFSVIg HAE E2 A IR i e al o (4EERA
1500 U, 445D 500 U) Lhi/d. 22U KRB AR
RAEERE. BRI NEEARIRA . AT
MEIRHARE AR IR, RFH145138 )L, MEFRETE N
[ — IS ]
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%2 ml, HUBEJG37E12 hih SCREhel], ey e
e BB ) & e B P A B BRI AT . SR AHAUS81
A H A BT ORI B S e fe AR, BLFEALT.
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ifRe, B FE I A 5 I [A] (prothrombin time,

PT) | V&AL HES 70 % M35 RGN (] Cactivated partial
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PT. APTT. ALT. AST. TBil. DBilfITBANIEIE
BOMPIETR, DM (Pas» Dis) Forx, KM
ARG ST e MR R, DL OR,

K H K. JBI4FSVS5ALT, AST. TBil. DBIl
HIAH A% F Spearman Bk AH I 70 #r . BAP << 0.05 8 2%
FH G E

2 %R

2.1 — T WEIHE SR (31.02 £5.33) %,

SERRZH P IAAERY (30.51 £ 6.75) %, ZERES¥

i . 51

BN (1=0384, P=0350) . )LMEHIHHEEE
ZERWTS S E N (P> 005 , WEIL.

2.2 ZLUFSVAKT JRGIHZ)L4E4E RKA, 4EER
D,. 4EAZRE R 4E 4 RKOKF 38 BT X HE 4,
= A G E L (PY< 0.05) . fl—4HE
Wl B )L Y4EA RAL 4EAERD, 4EARE R 4EE
RKKFERB LG ITEE L (P> 0.05) . X
—HgEAERA. 44 RD, 44 REMGEARKKT
VIRESTHE -4, ERHESIEEN (PH<
0.05) . WF&2.

3 BL)Ust dnoh ge AT Hh 68 it ZL R JLPT. ALT.

AST. TBil. DBil ZTBA/K - &&= T X HE4H (P
¥)< 0.05) , APTT/KVFEREZITFE N (z =
-0.379, P=0.705) , W.#%3.
2.4 RE &S XNICHE JLUFSVAK-E  BEF MR,
ANT M RESWEFEMICHE JLEEEA, fidE
D,. 4iE REMYEE KKK P ER LS ¥RE X
(P> 0.05) , WE4.
2.5 FSV5ALT. AST. TBil. DBil#j4a %1 Jfhl
ZHICHHE JLFSV/KF5ALT. AST. TBilFIDBil/KF
WX RZFMIME (P> 0.05) , #4EEDKFEE
TBA/KFEFAHMK (r=-0.506, P=0.042) , 4%
FA. fEAEREMSEA ZKKFS5TBAKF T #AH
Xt (P> 0.05) , WES. K.

1 mfIEFX A L)L — R AR

28 7) (283 4k (H)) B (x5, d)

Tt 42 24/18 96.53 +9.21
Fat)—2a 18 10/8 94.28 + 8.46
Al =40 24 14/10° 98.21 + 11.08°
st 1E 7 =0.032 t=-1254
Pi 0.857 0.108

xf 84 44 28/16 93.84 + 8.67
28 —48 22 12/10 92.67 +8.55
24848 22 16/6 95.01+9.13
%itEh ©=1571 t=-0.877
Pif 0.210 0.192

s%it 218 7 =0379 1=1.395

Pih 0.538 0.083

W W1 ICH B )L, 55— 4 BF 22 5 #0 0 B )L 38 R 4h
78 FSV, M 20 B2 j5 1 % B2 ) L35 kb 78 FSV, i REZH Ay fek i 22
L, o B — 4 R 20 5 A R B LI AR AN FE FSV, SRR 2 B2 5
R )LEIANE FSV; 5x M —41MLE, % =0.004, ‘P =0.949, ‘"t =
0.595, "P=0.277, S8 _4IAHEL, %7 =1.048, P =0.306, ‘=
1.063, ‘P=0.146,
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R 3 YA FEA (pgl) Y%A £D; (pg/l) Y4 ZE (mg/L) Yok FK (ng/L)
FatslLa 42 244.521 £ 124.213 17.459 = 6.399 6.020 + 2.302 10.945 + 3.447
| —n 18 242.155 + 106.981 16.401 +4.319 5.678 +2.436 10.249 + 3.141
) =4 24 246.296 + 157.712 18.001 + 8.179 6.276 £3.110 11.467 + 4.073
i -0.095 -0.753 -0.674 -1.054
P& 0.462 0.227 0.251 0.149
xR 44 380.705 + 133.289 31.962 + 7.348 18.735 + 4.326 22.375+5.655
xR —28 22 408.875 + 115.493 34.185 £ 8.379 24.152 = 4.089 26.341 + 6.376
X8 40 22 352.535+£97.732 26.835 + 6.983 13.318 +2.544 18.409 + 4.205
Hh 1.710 3.098 10.551 4.871
Pl 0.047 0.001 < 0.001 < 0.001
tE -4.896 9.741 -16.898 -11.253
P& < 0.001 < 0.001 < 0.001 < 0.001
tAh -4.693 -8.149 -16.853 9.765
PAE < 0.001 < 0.001 < 0.001 < 0.001
tAh 2716 -3.921 -8.359 -5.685
Pyt < 0.001 < 0.001 < 0.001 < 0.001

T BN ICH )L, FRB— 4IRS 5 K B ) L3 AR AN TR FSV, Rl 24 BEA 5 1A e 28 ) LI #h 78 FSV, T RE AT MM AE2E )L, St Hg
— I BRA S I R B LI ARANFE SV, Xof Ml AL B2 I K B LI TR FSV: ¢y Py TR BIAHAIXT IR, 6 P, S — 2L RIx HE — 41
AL, fn Py B AR HE AR L .

3 RGIEFIXTRA R UM INGEFATINGE (M (pas: prs) ]

R H a4 (4245)) TR 2 (4445)) 258 Pi&
PT (s) 117 (10.8, 23.7) 112 (9.9, 11.3) -2.065 0.039
APTT (s) 36 (32, 52) 36 (28, 40) -0.379 0.705
ALT (U/L) 99.58 (66.89, 107.75) 60.23 (49.43, 112.64) 1.502 0.042
AST (U/L) 178.45 (145.75, 236.63) 140.80 (129.74, 217.76) 2.014 0.041
TBil (umol/L) 173.86 (152.86, 183.74) 139.68 (124.86, 159.77) 2.124 0.025
DBil (pmol/L) 103.66 (92.54, 126.52) 77.84 (59.67, 98.54) 3.157 0.017
TBA (pmol/L) 104.30 (89.65, 113.10) 85.59 (74.48, 100.27) 0.207 0.019

T BN ICH L, S — LR R 2 88 LY R T8 FSV, i — 21024 5 1) J B2 )L #h 78 FSV, X

— I RRE G R LR AN 7 FSV, X I 2 B2 R I R ) L3 AR FSV.

#z4 FEMEFHFHARICH BJLFSVKE (x+5)

WRAUM R L, X8

28 3 (B3 %k EA (pg/L) %4 %D, (pg/l) %4 %E (mg/L) %A ZK (pg/L)
FILR A 14 244.312 + 54.480 9.655 +£2.941 7.053 £2.756 9.267 £2.173
A LB 14 241.646 + 59.462 18.192 +4.078 10.118 +3.798 4,750 +1.637
AR IR 14 163.438 +33.153 9.148 £2.564 10.134 £ 5.699 7.013 £2.809
Fi& 1.120 1.298 1.014 1.820
i 0.337 0.285 0.372 0.176
% 5 f%f¢E ICH &)L ALT. AST. TBil, DBil k5 FSV #8514
ALT AST TBil DBil TBA

RRim Yk &

rdi P{a rdf Pia rda P& rdi rJi PiA
HAEA -0.109 0.490 -0.126 0.427 -0.062 0.698 -0.034 0.831 -0.112 0.479
Yk ED, -0.126 0.426 -0.181 0.251 -0.217 0.167 -0.226 0.150 -0.506 0.042
%4 ZE 0.241 0.124 0.131 0.410 -0.103 0.515 -0.053 0.738 0.102 0.521
%4 FK -0.050 0.755 -0.069 0.666 0.194 0.218 0.110 0.490 -0.035 0.828
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A B C
r:=-0.109, P=0.490 r,=-0.126, P=0.427 ro=-0.062, P=0.698
FERA (pg/L) geEE A (pg/l) YA A (pg/lL)
D E F
r,=-0.034, P=0.831 r=-0.112, P=0.479 r=-0.126, P=0.426
AR A (ugL) U FE A (ug/l) HerE % Dy (pg/ll)
G H |
r=-0.181, P=0.251 rs=-0.226, P=0.150

rs=-0.217, P=0.167

AR Ds (ngll) YerE% Dy (pg/l) Y2 % Dy (pg/L)
J K L
re=-0.306, P=0.042 r,=-0.241, P=0.124 ry=-0.131, P=0.410
H4E/E3K Ds (pg/l) 4% E (mg/L) HEEE (mg/L)
M N fo)
ro=-0.102, P=0.521
r:=-0.103, P=0515 r.=-0.053, P=0.738

#'EFRE (mg/lL) 4K E (mg/L) WEEE (mgl)
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HEEFR E (mg/L)

BRD ) 20214F Z134% 531

rs=-0.102, P=0.521
rs=-0.053, P=0.738

HEEZFK E (mg/L)

45[® 1 &3I4 ICH 2)JL ALT, AST. TBil, DBil 5 FSV {XM S HEiaE

4[E 1
M N
rs=-0.103, P=0.515
R E (mg/L)
3 i

H A A N ICH ) Lz aiE Py AR B sk 1 Ji R
JEFSVERZ T, NG BRI E A — EATR I F
IKIE, FSVANG) % ik # oK 2 2k 1 3k B T i 4 b 5
YHBIRL, 7598 N H IE R A0 R A = 4 5
TURERL T BRI P TR A R A B 27 I K 2 20k 1
BRI . WU A AT RO 0 75 6 0 RE ANFS VIR
e FwESY, H i T RV R T AR I i R R
WP A AT {3k g U AFS VIR, T ICH R JLAB T ERIK
FEIEHAR T — A, tbAh, ICHZ JLRE AT
AEANE, DERAWEEL, KSR Ef&Es)
Bom, Aol RRE; MEILRE. B FEUKG
S, OMERE; MRS oK BSR4k & 1K 51
BB RN 16 R ER . {2 98 PR 7 BR 254 5 | /S () 2%
WA, PRIRMEAA . TR R E YR R
RNy AT I EFS VA EL =",

FSV & 45 AR IE & A B I REFT 4 75 1) — 251
AN, TENURARI BT 55 1 B B A B R 1A%
CMER . KR FSVANRETEAR N i 77, TTICHT] 5
WESVEIRNL . 7. i KA. AR RATRZ
A SRR ERE. IRTEE. A, EKAE
5. TG 8 v K 7T %% . Mayo-Wilson 25/t 5t
R, g RAGRZ SN ) LI B 1 R AR,
N Wl T8 R e e A RO R RRE LB 265, IEVS RAER
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