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[ Abstract] Background Aspartate aminotransferase ( AST ) /alanine aminotransferase ( ALT ) is a novel indicator
to evaluate the prognosis of acute critical illness in recent years. At present, AST/ALT has only been reported to evaluate the
prognosis of hemophagocytic lymphohistiocytosis ( HLH ) in adults, while HLH in children has not been studied. Objective To
explore the relationship between AST/ALT and clinical characteristics and its prognostic significance in children with HLH, so as
to provide a theoretical basis for early clinical recognition and diagnosis of HLH in children. Methods A total of 128 hospitalized
children diagnosed with HLH in the Affiliated Hospital of Zunyi Medical University from January 2013 to May 2022 were selected
as the research objects, and the baseline data of children were collected through the electronic medical record system. The
children were divided into the T1 group ( AST/ALT < 1.57, n=43) , T2 group ( 1.57<AST/ALT<3.22, n=42) , and T3 group

(AST/ALT = 3.22, n=43) according to the AST/ALT quantiles, and followed up by outpatient review and telephone follow—up

once every 6 months from the time of discharge to 2022-06-01, with the termination event of death or loss of follow—up. Spearman
rank correlation analysis was used to explore the correlation between AST/ALT and laboratory test results. The receiver operating
characteristic ( ROC ) curve of laboratory indicators for predicting death in children with HLHwas plotted, the area under ROC
curve ( AUC ) and optimal cut—off value were calculated. Kaplan—-Meier method was used to plot survival curves to analyze the
effect of different AST/ALT groupings on overall survival, and Log—rank test was used for comparison. Cox proportional risk model
was used to explore the influencing factors of death in children with HLH. Results There were statistically significant differences
in gender, PICU admission, treatment methods, incidence of respiratory failure and shock among the 3 groups ( P<0.05) .
Lactate dehydrogenase, creatine kinase isoenzyme, serum ferritin and activated partial thromboplastin time in the T3 group were
higher than those in the T1 and T2 groups, while the levels of albumin and fibrinogen in the T3 group were lower than those in the
T1 and T2 groups ( P<0.05) . Na* level in the T2 and T3 groups was lower than that in the T1 group, while C—reactive protein
level was higher than that in the T1 group ( P<0.05) . Correlation analysis showed that AST/ALT was positively correlated with
absolute neutrophil count (r=0.182, P=0.040) , C-reactive protein (r=0.419, P<0.001) , total bilirubin (r=0.182,
P=0.040) , creatine kinase isoenzyme (r=0.310, P<0.001 ) , lactate dehydrogenase (r=0.474, P<0.001) , activated
partial thromboplastin time (r=0.316, P<0.001) , serum ferritin (r=0.311, P<0.001 ), and negatively correlated with
albumin (r=-0.352, P<0.001) , fibrinogen (r=-0.179, P=0.043) , Ca™ ( r=-0.259, P=0.003) , Na* (r=-0.244,
P=0.006) . ROC curve results showed that the AUCs of C-reactive protein, lactate dehydrogenase, activated partial
thromboplastin time, serum ferritin and fibrinogen were 0.560(95%CI(0.451, 0.669 ) ), 0.666( 95%CI( 0.560, 0.772) J, 0.605
(95%CI(0.499, 0.710) ], 0.724 [ 95%CI ( 0.626, 0.822) J, 0.648 [ 95%CI (0.551, 0.745) ] and 0.715 [ 95%CI ( 0.624,
0.807 ) ), respectively, with the optimal cutoff values of 82.08 mg/L, 40.5 U/L, 927.5 U/L, 53.95s, 1897 pg/L, and 1.45
¢/L., respectively. The mortality rate in the T1, T2 and T3 groups was 14.0% (6/43) , 33.3% (14/42) and 44.2% (19/43) ,
respectively, with statistically significant differences ( x °=9.518, P=0.009 ) . Multivariate Cox proportional hazard regression
analysis showed that shock( HR=4.24,95%CI( 2.09, 8.61 ), P<0.001 J, activated partial thromboplastin time = 53.95 s( HR=2.44,
95%CI (1.24, 4.81) , P=0.010) and serum ferritin = 1 897 e/l ( HR=3.05, 95%CI (1.02, 9.09) , P=0.046) were
the risk factors for death in children. Conclusion HLH patients in children with higher AST/ALT have higher incidence of poor
prognosis, shorter overall survival, and worse prognosis.

[ Key words]  Lymphohistiocytosis, hemophagocytic; Hepatic insufficiency; Child; Aspartate aminotransferases

Alanine transaminase; Prognosis; Root cause analysis
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Table 1 Comparison of general data among the 3 groups of children with HLH
am AW () (%) ) PE JEAEREE (1] (%) ) TS E] (] (%) )
< 1241 S124H (5 /%) Ak sk <7d >7d
T14 43 4 (93) 39 (90.7) 20/23 34 (79.1) 9 (209) 32 (74.4) 11 (25.6)
T2 44 Y] 12 (286) 30 (71.4) 30/12 29 (69.0) 13 (31.0) 32 (76.2) 10 (23.8)
T34 43 12 (27.9) 31 (72.1) 2122 36 (83.7) 7(163) 29 (67.4) 14 (326)
X 1H 5.995 6.496 2.721 0.920
PE 0.050 0.039 0.257 0.631
13 H#EA PICU (B (%) ) Wl (1 (%) ] WIT A () (%) )
2 7 JRkPEHLH  EBJREEE: AR EBWEEES  AWIEE KSR PE/CRRT )7 +PE/CRRT
TId 16 (372) 27 (62.8) 0 21 (48.9) 17 (39.5) 5(11.6) 37 (86.0) 6 (14.0)
24  30(714) 12(28.6) 0 22 (52.4) 18 (42.8) 2(48) 26 (61.9) 16 (38.1)
T3#H 36 (837) 7(163) 2(4.6) 24 (55.8) 14 (32.6) 3(7.0) 28 (65.1) 15 (34.9)
Xl 21.676 — 0.420 0.997 1376 7.152
PAE <0.001 0.328 0.811 0.607 0.603 0.028

E: HLH= W20 i Mk 0 AR ARG AR 6E , PICU= LR AR M IS, PE= SRR B30T 5, CRRT= LR IEUERYT: — Rk

Fisher's B UIHERZ:

*x2

3 AUBJLIRRIER . IAAE RS (4 (%) )

Table 2 Comparison of clinical symptoms and signs among the 3 groups of children with HLH

Py X L E YRR
N s é}_ 29 5 7 Sk
mEBEC R Ik ek e TRUEM e PEME e omk g PBE gy ZRBENG
- FUS I ) i
SRETE =34 K
T4 43 43(100.0)28 (65.1) 36(83.7) 10(233) 7(163) 9(209) 6(140) 4(93) 27(628) 8(186) 5(11.6) 3 (7.0) 15(349) 28 (65.1)
T4 42 42(100.0)31(73.8) 29 (69.1) 12(28.6) 11(262) 19(452) 13(31.0) 3(7.1) 36(857) 9(214) 7(167) 6(143) 20(476) 22(524)
T34 43 43(100.0)22(512) 35(814) 4 (93) 12(279) 22(524) 14(326) 2(47) 32(744) 18(419) 10(233) 6(140) 18(419) 25(58.1)
X 2 = — 4784 3.082 5.220 1.884 9.257 4.763 0.713 5.836 6.954 2.054 1.410 1426
Pa 1.000 0.091 0214 0.074 0.390 0.010 0.020 0.700 0.054 0.031 0.358 0.494 0.490
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Figure 1 ROC curves of laboratory test results for predicting death in

children with HLH



TSI

CPMEE R ES
W 20235108 %265 H30%H

htips: //www.chinagp.net E-mail: zggkyx@chinagp.net.cn.~ +3805+

F3 3ABILTREMRAELR L
Table 3 Comparison of laboratory test results among the 3 groups of children with HLH

EHa % MEREA L L TR S L4t T P14 4L
ﬁﬂm mj%& [M(qu, P75)v [A‘M(P’liv P7i)9 ( /L) [M(Pzis P75>9 [M(P’liv P7i>9 [M(Pziv P75)v [M<P2§v P7S)v
pmol/L.) mmol/L.) 8 wmol/L. ) UL) UL) x 10°/L)
T1 4 43 121(86,270)  384(279, 534) 3234+535 37 (28, 54) 810 (521, 1339) 26 (16, 44) 178 (1.05, 5.35)
T2 4 4 127(67,319) 390 (284, 570) 30.13+5.58 34(27, 42) 973 (826, 1472) 35(23, 45) 213 (116, 471)
T34 43 298(85,56) 436 (3.07, 838) 28.30 + 5.40” 36 (28, 59) 2017 (1281, 4496) *  44(30, 90)* 225 (145, 3.73)
H(F) & 3971 1632 5.930° 1.956 27.79% 11059 0373
P 0.137 0.442 0.003 0376 <0.001 0.004 0.829
RN R TR WaEY I EA CRAEA e Ca™ Net
iﬁ%‘] [M<P25, P75), [M(st, P75)y ((g/L> [M(st, P75)‘ EM(sty P75), (mmnl/L) [M(stv P75)v (mmnl/L)
x 10°1) x 10°/L,) pel) mg/L.) mmol/L,)
TIH 058033, 117)  52(30, 99)  90.16+22.43 1500 (956, 6179) 7.20 (2.50, 34.50) 419£067 208 (192, 223) 13487463

T2 24 0.67 (031, 230) 52(21, 99) 92.64+17.89 4795 (1798, 11609)  32.91 (559, 79.68) 419£056 204 (191, 2.19)  132.14374
IRE: 0.92 (038, 1.81) 58 (28, 82) 88951824 5624 (1900, 24134) ™ 2596 (12.80, 77.90) ™  415£084 202 (175, 2.16) 13254524

H(F) 2.108 0.257 0.389° 13.155 15.266 0.052° 4679 4406
P 0.349 0.880 0.679 0.001 <0.001 0.949 0.096 0.014
RBEFREH G RBEFREH A SBEHREA M SBEHREN £

MAEEEM BRI 37 L0 2058 3 P AR HES

[M(P259P75>95] [M(Pﬁ# P75),S] [M(sz, P75>’g/]1] [M<P257 P75)’ [M<P257 P75)7 [‘W(Pﬁ’ P75)7 [M(PZS’ P75)’

mg/lL.) mg/L.) mg/L.) mg/l)

T4 1220112, 150) 394 (349, 515) 156 (118, 2.10)  827(5.56, 1238) 101 (034, 143) 085 (044, 1.39)  33.90 (1140, 103.50)
T4 133(113, 160) 418 (351, 525) 1.30 (0.88, 1.92) 799 (565, 12.35) 079 (044, 1.80)  0.84 (0.51, 1.19)  97.00 (38.60, 201.00)
T4 154 (113, 205)  552(432, 859)™ 106 (073, 152) " 792 (5.12, 1155) 074 (032, 120) 057 (032, 124)  79.65 (13.13, 162.50)

H(F)1{H 3.051 16.612 6.874 0.513 0.652 3.052 5.488
PH 0.218 <0.001 0.032 0.774 0.722 0.217 0.064
Flfl\i 2 le\% 4 Flfl\% 6 Flfl\? 10 H*{gﬂ:%% [0 T#E% Y E@ﬁtﬁ“(m
Hibil] (M (Pys, Pys), (M (Pys, Ps), (M (P PA) L) (M(P PA) o) (M (Ps, Pys), (M (Ps, Pys), (M (Ps, Py),
pg/l) pg/l) m Tl 18 m sl B pgl] pgl) mmol/L )

TI4L 098039, 158) 066 (0.11, 1.70) 1633 (5.83, 55.20) 7718 (875, 42947) 018 (0.08, 124) 360 (046, 179.81) 2.7 (20, 40)
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H(F){g 1.039 0.073 2,990 0.974 2397 1725 3.187
P 0.595 0.964 0.224 0.614 0.302 0422 0.203
e FORE TLALEE P<0.05, " FoR5 T2 41 P<0.05; © #om FAH.

X ’=4.295, P=0.038) ; T2 415 T3 41 L ERVEFEIL 100 =
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2.8 HLH HJLFET 520 B R (19 Cox LLAI XU [B1)5 53 B |
AL 2.1~2.3 25 FAT Ge 1R LIRS BR L B B s [ s s
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Table 4 Predictive value of laboratory test results for death in children with % —t T1 £
= M e 4
i UG oS%Cl WREE RU0E RAERE T2 4
C R 0.560 (0451,0669) 0876 0256  82.08 mglL T3 £
IFRHAERTE 0666  (0.560,0772) 0697 0615  40.5U/L 1 1 1
FLRI S 0605 (0499,0710) 0449 0769  927.5U/L 0 1000 2000 3000
LR ' a0 ' ' ' B (d)
WM ILRRE 0724 (0626,082) 0798 0590 53955 2 3R LRI
M 0.648 (0551, 0745) 0472 0897 1897 pg/l Figure 2 Comparison of survival curves among the 3 groups of children
with HLH

B8 R 0715 (0.624,0807) 0562 0821 145 gL,
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RN G KRR BT R RGP E
Na* < 130 mmol/L., HEH < 30 o/l LT T84 1 [) T it
= 40.5 U/L. FLER A M= 927.5 U/L, MiE%EA=
1897 we/l, FAEE IR < 1.45 /L. &AL BE ML 7H
fifg i (8] = 53.95 s & ILIET- R 2 (P<0.05)
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Table 5 Cox proportional hazard regression model analysis of the
influencing factors of death in children with HLH

AR Cox LLHIRIRFIEMT - ZHE Cox AR R

H
HR (95%CI) P{H HR (959%CI) PiE
Bk 134 (070, 2.56) 0375
HEA PICU 488 (191, 1250)  0.001
{ks7 +PE/CRRT 055 (025, 1.20)  0.135
I B 540 (2.68, 10.90)  <0.001
THRMIZRGEME 448 (237, 846)  <0.001
N 7.03 (364, 13.57) <0001  4242(2.09, 8.61)  <0.001
HEA<30gL 509 (234, 11.10)  <0.001
U T8
= 405 UL 319 (167, 6.11)  <0.001
Na" < 130 mmol/.  2.67 (115, 5.06)  0.003
TG M I 35
] 5395 ¢ 458 (241, 869)  0.001 244 (124, 481) 0010
HFHEANR
< 145 gL 215 (487, 11.05)  <0.001
C- BhiEHA
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SomsyL 123260, 547) 0012
MR A
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