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Relationship between Serum PGRN, XCL1 and Risk Stratification
and Prognosis in Children with Acute Lymphoblastic Leukemia*
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ABSTRACT Objective: To investigate the relationship between serum progranulin (PGRN), X-C motif chemokine ligand 1 (XCL1),
risk stratification and prognosis in children with acute lymphoblastic leukemia (ALL). Methods: 102 children with ALL who were
admitted to our hospital from January 2018 to January 2020 were selected as the ALL group, and the children were divided into 27 cases
in the low risk group, 42 cases in the medium risk group and 33 cases in the high risk group according to the risk stratification. They were
divided into the death group and the survival group according to the survival outcome, another 50 healthy children who underwent
physical examination in our hospital during the same period were selected as the control group. The serum PGRN and XCL1 levels were
measured by enzyme-linked immunosorbent assay. The influence factors of mortality in children with ALL were analyzed by multivariate
Logistic regression, and the evaluation value of serum PGRN and XCL1 levels for the death of children with ALL was analyzed by
subject operating characteristic (ROC) curve. Results: Compared with the control group, the serum PGRN and XCLI levels were
increased in the ALL group (P<0.05). The levels of serum PGRN and XCLI in the low risk group, medium risk group and high risk group
increased sequentially (P<0.05). Follow up for 2 years, the mortality rate of 102 children with ALL was 34.31% (35/102). The univariate
analysis revealed, white blood cell count (WBC), mixed lineage leukemia (MLL) rearrangement, risk stratification, PGRN and XCL1
were the influence factors for death in children with ALL (P<0.05). Multivariate Logistic regression analysis showed, WBCz 50x10%L,
positive MLL rearrangement, high risk stratification and elevated PGRN and XCL1 were independent risk factors for death in children
with ALL (P<0.05). ROC curve analysis showed, the area under the curve (AUC) of death in serum PGRN combined with ALL was
greater than PGRN and XCLI alone. Conclusion: The levels of serum PGRN and XCLI in children with ALL increase, which relate to
risk stratification and prognosis, and the combination of serum PGRN and XCL1 has a high value in evaluating the prognosis of children
with ALL, which may become an auxiliary prognostic indicator for ALL patients.
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Table 1 Comparison of serum PGRN and XCL1 levels in the ALL group and control group( pg/mL,x+s )

Groups N PGRN XCL1
ALL group 102 354.33+52.49 37.19+£9.99
Control group 50 163.84+53.67 7.41+£2.35
t 20.706 28.551
P <0.001 <<0.001
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R 2AERKESE ALL £)LM#H PGRN,XCL1 7K F LB ( pg/mL,xzs )
Table 2 Comparison of serum PGRN and XCLI levels in children with ALL stratified by different risks ( pg/mL,x:s )

Groups N PGRN XCL1
Low risk group 27 291.83+27.59 25.10+5.44
Medium risk group 42 348.15+19.88* 36.40+3.53¢
High risk group 33 413.32425.22® 48.08+5.33®
F - 358.046 354.478
P - <0.001 <0.001

Note: Compare with the low risk group, *P<<0.05. Compare with the medium risk group, °P<<0.05.

RIALL 2L THERES
Table 3 Univariate analysis of deaths in children with ALL
Project Death group(n=35) Survival group(n=67) X/t P
Gender ( male/female) 20/15 34/33 0.378 0.539
Age (year, x+s) 6.43+2.90 5.56+2.58 1.549 0.125

Immunophenotype [n(%)]

Precursor T-ALL 21(60.00) 28(41.79) 3.054 0.081
Precursor B-ALL 14(40.00) 39(58.21)
Hb[n(%)]
2 90gL 9(25.71) 29(43.28) 3.036 0.081
<90 g/L 26(74.29) 38(56.72)
WBC[n(%)]
> 50x10%/L 32(91.43) 40(59.70) 11.147 0.001
<50x10°/L 3(8.57) 27(40.30)

BCR/ABL fusion gene [n(%)]
Positive 7(20.00) 5(7.46) 3.481 0.062
Negative 28(80.00) 62(92.54)
MLL rearrangement[n(%)]
Positive 13(37.14) 3(4.48) 18.548 <0.001
Negative 22(62.86) 64(95.52)
Lymphadenopathy[n(%)]
Exist 28(80.00) 40(59.70) 3.715 0.054
Non-existent 7(20.00) 27(40.30)

Risk stratification [n(%)]

Low-risk 3(8.57) 24(35.82) 3.227 0.001
Medium-risk 15(42.86) 27(40.30)
High-risk 17(48.57) 16(23.88)
PGRN(pg/mL, xzs) 387.89+46.30 336.80+46.93 5.244 <<0.001
XCLI(pg/mL, x:s) 43.65+8.67 33.81+8.95 5.329 <<0.001
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3+ 4 ALL BJLIETH & E F Logistic B4
Table 4 Multivariate Logistic regression analysis of deaths in children with ALL

Variable Assignment B SE Waldy’ P OR 95%CI
WBC= 50x10°/L > 50/<<50x10°/L=1/0 1.159 0.586 3911 0.048 3.187 1.010~10.051
MLL rearrangement . )
. positive/negative=1/0 1.399 0.543 6.624 0.010 4.050 1.396~11.751
positive
High-risk High-risk/Non high-risk=1/0 1.335 0.673 3.937 0.047 3.800 1.017~14.205
PGRN rise original value entry 0.034 0.009 14.181 <0.001 1.034 1.016~1.053
XCLI rise original value entry 0.146 0.045 10.585 0.001 1.157 1.060~1.263
% 5 % PGRN.XCLI 7k 3¢ ALL £JLIETHiTHMNME
Table 5 Evaluation value of serum PGRN and XCL1 levels for death in children with ALL
Optimal cutoff e ) Maximum Joden
Factor AUC 95%CI Sensitivity (%) Specificity (%)
value Index
PGRN 0.775 0.682~0.852 386.69 pg/mL 57.14 86.57 0.437
XCL1 0.778 0.685~0.854 40.77 pg/mL 68.57 77.61 0.462
Binomial union 0.866 0.784~0.925 82.86 77.64 0.605
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Fig.1 ROC curves of serum PGRN, XCL1 levels for assessing death in
children with ALL
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