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Abstract Objective: To analyze the clinical characteristics of hemophagocytic syndrome ( HLH) children with
different EB virus ( EBV) DNA loads and to explore the relationship between differential indicators and prognosis.
Methods: Clinical data of 73 children with HLH treated in our hospital from January 2015 to April 2022 were collected.
According to EBV DNA loads the children were divided into negative group ( <5 x 10” copies/ml) low load group
( >5x10° = <5 x 10’ copies/ml) and high load group ( =5 x 10’ copies/ml) . The clinical symptoms and laboratory
indexes of the three groups were compared and the ROC curve was used to determine the best cut-off value of the
different indexes. Cox regression model was used to analyze the independent risk factors affecting the prognosis of
children and to analyze the survival of children in each group. Results: The proportion of female children the swelling
rate of liver and spleen lymph nodes and the involvement rate of blood liver circulation and central nervous system in
the high load group were higher than those in the negative group. The incidence of disseminated intravascular coagulation
( DIC) and central nervous system( CNS) involvement in the high load group were higher than those in the low load
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group. The liver swelling rate and circulatory system involvement rate in the low load group were higher than those in the

negative group( P <0.05) .

PLT counts in the high load group were significantly lower than those in the negative group

and the levels of GGT TBIL CK-MB LDH TG SF and organ involvement were significantly higher than those in
the negative group. The levels of CK LDH SF and the number of organ involvement in the high load group were

significantly higher than those in the low load group. The levels of GGT and TBIL in low load group were significantly

higher than those in negative group. In terms of treatment
low load group was significantly higher than that in the negative group( P <0.01) .

best cut-off values of PLT LDH TG and SF were 49.5

the proportion of blood purification therapy in the high and

ROC curve analysis showed that the

1139 3.12 and 1812 respectively. The appellate laboratory

indicators were dichotomized according to the cut-off value and the differential clinical symptoms were included in the
Cox regression model. Univariate analysis showed that LDH > 1139 U/L SF > 1812 pg/L dysfunction of central

nervous system number of organ damage DIC and no blood purification therapy were the risk factors affecting the
prognosis of children ( P <0.05); Multivariate analysis shows that PLT <49. 5 x 10°/L and dysfunction of central

nervous system were risk factors affecting the prognosis of children ( P <0.05) . Survival analysis showed that there was

no significant difference in the survival rate among the three groups. Conclusion: The incidence of adverse prognostic
factors in children with HLH in the EBV-DNA high load group is higher and there is no significant difference in the
survival rate of the three groups after blood purification therapy. Therefore early identification and application of blood

purification therapy is of great significance for children with HLH in the high load group.
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Table 1. Comparison of general data among three groups

Projects EBV~ group  EBV DNA low load ~ EBV DNA high load N N-H LH
(n=21) group( n =31) group( n =21) 7% P 7y P % P
Median age( month) *  70(15 124) 27(19 52.5) 47(26 88) —-1.409 0.159  -0.491 0.624 -1.792 0.073
Sex” 3.195 0.074 9.545 0.002 2.723  0.099
Male 16(76.19) 16(51.61) 6(28.57)
Female 5(23.81) 15(48.87) 15(71.43)

a! Mann-Whitney U test; b: Chi=square test. N-: EBV negative group compared to EBV DNA low load group; N-H: EBV negative group compared to
EBV DNA high load group; L-H: EBV DNA low load group compared to EBV DNA low load group.

Table 2. Comparison of clinical characteristics among three groups (n %)

EBV DNA low  EBV DNA high N-L N-H LH
X EBV ™~ group
Projects ” load group load group
(=2t (n=31) (n=21) X X X

Persistent fever 21( 100) 31( 100) 21( 100)

Hepatomegaly 10( 47.62) 25(80.65) 18(85.71) 6.206 0.013 6.857  0.009 0.225 0.635
Splenomegaly 7(33.33) 18(58.06) 17(.80.95) 3.067  0.080 9.722  0.002 2.980 0.084
Lymphadenopathy 11(52.38) 19(61.29) 18(85.71) 0.407  0.523 5.459  0.019 3.639  0.056
Rash 1(4.76) 5(16.12) 2(9.52) 1.585  0.208 0.359 0.549 0.469  0.494

(to be continued)
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EBV DNA low  EBV DNA high N N-H LH

Projects EBV™ group load group load group

(n=21) (n=31) (n=21) X P X P X’ P
Jaundice 0(0) 4(12.90) 5(23.81) 1.400 0.237  3.632 0.057  0.418 0.518
Hemophagocylosis 11(52.38) 19(61.29) 13(61.90) 0.407 0.523  0.389 0.533  0.002 0.964
Mycotic infection 5(23.81) 5(16.13) 3(14.29) 0.110 0.741  0.154 0.694  0.000 1.000
DIC 6(28.57) 5(16.13) 12(57. 14) 0.536 0.464  3.500 0.061  9.570  0.002
Blood system failure 11(52.38) 22(70.97) 20(95.24) 1.865 0.172  9.977 0.002  3.314  0.069
Liver failure 12(57. 14) 25(80. 65) 19( 90. 48) 3.369  0.066  6.035 0.014  0.929 0.335
Respiratory failure 8(38.10) 10(32.26) 7(33.33) 0.188 0.664  0.104 0.747  0.007 0.935
Digestive system failure 5(23.81) 4(12.90) 5(23.81) 0.418 0.518  0.000 1.000  0.418 0.518
Circulatory system failure 5(23.81) 19(61.29) 17( 80.95) 6.473 0.011 13.745 0.000  2.710  0.100
Central nervous system failure 2(9.52) 6(19.35) 11(52.38) 0.929 0.335  9.024 0.003  6.206 0.013
Blood purification 2(9.52) 12(38.71) 9(42. 86) 5.420  0.020  6.035 0.014  0.089 0.765

Table 3. Comparison of laboratory indexes among three groups
EBV DNA low EBV DNA high N N-H LH
Indexes E](3V - gowp load group load group
n=21) (n=31) (n=21) z P z P z p
WBC( x10°/L) 1.86(1.44 3.52)  1.44(0.85 2.97) 1.58(0.93 2.47) -1.772 0.076  -1.737 0.083  -0.326  0.744
NEUT( x10°/L) 0.82(0.43 1.72)  0.52(0.52 1.06)  0.57(0.34 0.93) -1.865 0.062  -1.585 0.113 0.000  1.000
Hb( g/L) 89(81.5 113) 98(81 106) 93(82 107) -0.009 0.993  -0.453 0.650  -0.299  0.765
PLT( x10°/L) 80(54 124.50) 59(30.00 102)  45(27.5 61.00)  -1.604 0.109  -2.894 0.004  -1.530  0.126
CRP( mg/L) 16.7 18.42 38.20 -0.123  0.902  -1.503 0.133  -1.732  0.083
(5.3 50.3) (6.80 31.31) (11.75 84.38)
ALT( U/L) 82(34.5 311) 114( 65 422) 112(60.5 359)  -0.727 0.467  -0.742 0.458  -0.131  0.896
AST(U/L) 182( 83 104.50) 305(105 525)  373(206.5 1074.50) -0.522 0.602  -1.547 0.122  -1.352  0.176
GGT(U/L) 37(16 161.50) 176( 112 405)  187(114.5 387.5) -3.087 0.002 ~ -3.032 0.002  -0.103  0.918
TBIL( pmol /L) 8.4(6.2 14.05)  14.30(8.4 54.6)  24(10.7 65.3)  -2.826 0.005  -3.057 0.002  -0.849  0.396
ALB( g/1) 30.4(27.1 35.65)  31(28.2 38.1)  29.9(23.25 34.95) -0.646 0.518  -0.470 0.639  -1.268  0.205
CK(U/L) 74(38 359) 64(45 135) 124(68.5 658.5) -0.252  0.801  -1.333 0.182  -2.602  0.009
CK-MB( U/L) 28( 18 34.5) 35(22 44) 45(33.5 62) -1.437  0.151  -3.045 0.002  -1.725  0.084
LDH( U/L) 825(532 1767.5)  984(801 1537)  1512(1042.5 4409) -1.054 0.292  -2.855 0.004  -2.490  0.013
TG( mmol /L) 2.24(1.84 3.51)  3.16(2.32 4.09)  3.44(2.77 4.91) -1.688 0.091  -2.478 0.013  -1.436  0.15I
PT( s) 11(9.35 16.3)  11.9(10.85 15.00) 12.8(11 16.25)  -0.986 0.324  -1.472  0.141  -0.756  0.450
APTT( s) 44.8(3.05 59.45) 40.90(33.1 59.6)  46(35.4 54.8)  -0.243 0.808  -0.176 0.860  -0.410  0.681
FIB( g/L) 1.58(0.99 1.86)  1.18(0.77 1.50)  1.04(0.79 1.51) -1.735 0.083  -1.912 0.056  -0.345  0.730
SF( pg/L) 31078 2068.7 10377 -0.289 0.773  -2.654 0.008  -2.825  0.005
(1385.3 13797.0) (1476.6 17541.8) (6251.85 40470.15)

Number of organ failure 2(1 3) 3(2 4) 3(3 6) -1.618 0.106  -3.212 0.001  -2.381  0.017
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Figure 1. ROC curve of the best cut-off value of difference 57.14% 74.19%
indexs.

Table 4. Univariate Cox regression analysis of 73 children with HLH

Influencing factors B SE Wald x> P HR (95% CI)
PLT<49.5 x10° /L 0.841 0.441 3.631 0.057 2.319(0.976 5.507)
LDH >1139 U/L 1.177 0.484 5.920 0.015 3.243(1.257 8.368)
TG=3.12 mmol/L 0.621 0.450 1.906 0.167 1.861(0.771 4.493)
SF > 1812 pg/L 2.060 1.026 4.035 0.045 7.848(1.051 58.582)
Hepatomegaly 0. 840 0.624 1.810 0.179 2.315(0.681 7.867)
Splenomegaly -0.488 0.437 1.247 0.264 0.614(0.26 1.446)
Lymphadenopathy -0.180 0.450 0.160 0.689 0.835(0.346 2.017)
Blood system failure 0.683 0.557 1.505 0.220 1.98(0.665 5.894)
Liver failure 1.156 0.745 2.405 0.121 3.176(0.737 13.679)
Circulatory system failure 0.373 0.450 0.684 0.408 1.451(0.6 3.508)
Central nervous system failure 1.980 0.455 18.907 0.000 7.244(2.967 17.686)
Number of organ damage 1.740 0.454 14.688 0.000 5.7(2.34 13.881)
DIC 1.017 0.439 5.363 0.021 2.765(1.169 6.538)
Blood purification 1.006 0.438 5.270 0.022 2.735(1.159 6.456)
Table 5. Multivariate Cox regression analysis of 73 children with HLH
Influencing factors B SE Wald x* P HR (95% CI)
PLT<49.5 x10° /L 1.149 0.456 6.360 0.012 3.154(1.292 7.703)

oo

Central system failure 2.183 0.417 21.430 0.000 .869(3.52 22.247)
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Figure 2. Survival curve of three groups of patients.
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