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Study on Relationship between Serum IS, LOXL2, GRP94 and Recurrence
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ABSTRACT Objective: To analyze the relationship between Serum indoxyl sulfate (IS), lysyl oxidase-like protein 2 (LOXL2), glu-
cose-regulated protein 94 (GRP94) and recurrence after radiofrequency catheter ablation in patients with paroxysmal atrial fibrillation
(PAF). Methods: 155 patients with PAF who were underwent radiofrequency catheter ablation in our hospital from January 2020 to Jan-
uary 2022 were selected, and followed up for 1 year after operation. The patients were divided into non recurrence group and recurrence
group according to whether PAF recurred, and the levels of serum IS, LOXL2 and GRP94 were compared between two groups, and the
factors affecting recurrence after operation were analyzed by multivariate logistic regression analysis. The value of serum IS, LOXL2,
GRP94 and their combination in predicting the recurrence of patients with PAF after radiofrequency catheter ablation were analyzed by
ROC curve. Results: 155 patients with PAF were followed up for 1 year after operation, and 40 cases (25.81%) experienced recurrence.
The duration of atrial fibrillation and left atrial diameter (LAD) in recurrence group were longer than those in non recurrence group, the
proportion of New York Heart Association (NYHA) cardiac function grade III in recurrence group was higher than that in non recurrence
group, and the left ventricular ejection fraction (LVEF) in recurrence group was lower than that in non recurrence group (P<0.05). The
level of serum GRP94 in recurrent group was lower than that in the non recurrent group, and the levels of serum IS and LOXL2 were
higher than those in non recurrent group (P<0.05). Multivariate logistic regression analysis showed that, NYHA cardiac function grade III,
elevated serum IS levels, elevated serum LOXL2 levels, longer duration of atrial fibrillation, and increased LAD were risk factors for re-
currence after operation (P<0.05), and elevated serum GRP94 levels and elevated LVEF were protective factors (P<0.05). The ROC

curve showed that, the AUC of serum IS, LOXL2, GRP94 levels and their combination in predicting recurrence after operation were
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0.764, 0.710, 0.806 and 0.853, respectively, and the AUC of the combination of the three was significantly higher than that of IS, LOXL2

and GRP94. Conclusion: The risk of recurrence after operation increased in patients with PAF with increased serum IS and LOXL2 levels

and decreased GRP94 levels before radiofrequency catheter ablation, and the combination of the three can guide the clinical identification

of high risk groups of recurrence after operation, and predict the risk of early recurrence after operation.

Key words: Paroxysmal atrial fibrillation; Indoxyl sulfate; Lysyl oxidase-like protein 2; Glucose-regulatory protein 94; Radiofre-
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Table 1 Comparison of serum IS, LOXL2 and GRP94 levels between recurrence group and non recurrence group(xt s )

Groups n IS(pg/mL) LOXL2(ng/mL) GRP94(ng/mL)
Non recurrence group 115 0.50+ 0.17 5.48+ 0.81 73.26+ 4.38
Recurrence group 40 0.68+ 0.18 6.50+ 1.40 68.07+ 3.65
t -5.920 -5.589 6.729
P <<0.001 <0.001 <0.001
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Table 2 Comparison of clinical data between recurrence group and non recurrence group

Recurrence group

Non recurrence group

Factors X/t P
(n=40) (n=115)
Age(years) 62.25+ 5.46 63.19+ 4.75 -1.037 0.302
Body mass index( kg/m?) 24.15+ 2.84 24.36% 2.74 0.414 0.680
Duration of atrial fibrillation( years ) 4.29+ 0.96 2.99+ 0.57 10.244 <0.001
Male 24(60.00) 65(56.52) 0.147 0.702
Gender
Female 16(40.00) 50(43.48)
Grade | 5(12.50) 27(23.48) 3.343 0.001
NYHA cardiac
. Grade I 12(30.00) 59(51.30)
Function grade
Grade 11 23(57.50) 29(25.22)
Electrocardiogram QT( ms) 315.62+ 62.51 308.56x 61.18 0.625 0.533
indexes QTc(ms) 468.51% 70.16 452.85+ 68.51 1.238 0.218
LVESd(mm) 31.58% 5.26 30.69+ 4.75 0.993 0.323
Echocardiogram LVEDd(mm) 50.28+ 4.69 49.74% 5.25 0.575 0.566
indexes LAD(mm) 39.58+ 4.04 37.67 3.37 2.934 0.004
LVEF(%) 57.53+ 4.09 61.06x 4.33 4.514 <0.001
ALT(U/L) 18.35+ 3.68 18.69+ 3.28 0.547 0.585
AST(U/L) 21.05% 4.26 21.16x 3.84 0.152 0.880
HDL(mmol/L) 0.98+ 0.15 1.02¢ 0.16 1.383 0.169
Laboratory indexes
LDL(mmol/L) 2.14% 0.26 2.17+ 0.21 0.730 0.466
hs-CRP(mg/L) 1.16x 0.15 1.13£ 0.18 0.946 0.346
D-D(mg/L) 0.23+ 0.08 0.24+ 0.09 -0.622 0.535
Hypertension 12(30.00) 42(36.52) 0.104 0.747
Diabetes 7(17.50) 18(15.65) 0.556 0.456
Anamnesis Cerebral infarction 6(15.00) 23(20.00) 0.488 0.485
Smoking history 8(20.00) 24(20.87) 0.014 0.907
Drinking history 10(25.00) 20(17.39) 1.101 0.294
Beta-blocker 20(50.00) 50(43.48) 0.306 0.580
ACEI/ARB 16(40.00) 42(36.52) 0.153 0.695
Therapeutic
Amiodarone 28(70.00) 70(60.87) 1.064 0.302
Anticoagulant 27(67.50) 73(48.34) 0.210 0.647
%3 ZEAXE logistic BT F
Table 3 Multivariate logistic regression analysis
Indexes B S.E Wald P OR 95%CI
NYHA cardiac
0.905 0.287 9.931 0.002 2.473 1.408-4.343
function grade III
Increased IS 0.754 0.139 29.554 0.000 2.125 1.619-2.789
Increased LOXL2 0.903 0.200 20.296 <<0.001 2.466 1.665-3.653
Increased GRP94 -0.301 0.059 26.368 <0.001 0.740 0.660-0.830
Longer duration of
2.153 0.408 27.871 <0.001 8.609 3.871-19.145
atrial fibrillation
Increased LAD 0.152 0.054 7.834 0.005 1.164 1.047-1.295
Increased LVEF -0.171 0.065 6.965 0.008 0.843 0.742-0.957
Constant -6.934 2.132 10.574 0.001 0.001 -
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Table 4 The value of serum IS, LOXL2 and GRP94 levels in predicting recurrence of patients with PAF after radiofrequency catheter ablation

Indexes AUC Standard error Cut-off 95%CI1 P Specificity Sensitivity Youden index
1S 0.764 0.044 0.584 pg/mL 0.679-0.850 0.000 0.825 0.721 0.546
LOXL2 0.710 0.050 6.120 ng/mL 0.612-0.808 0.000 0.811 0.715 0.526
GRPY%4 0.806 0.036 70.684 ng/mL  0.735-0.877 0.000 0.855 0.748 0.603
Unite 0.853 0.032 - 0.790-0.915 0.000 0.851 0.843 0.694
Note: Unite=IS+LOXL2+GRP9%4.
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