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[Abstract] Objective To investigate the expression and clinical significance of serum calcium/calmodulin-dependent
protein kinase Il (CaMK II) and phospholipase D2 (PLD2) in patients with severe acute pancreatitis (SAP) complicated by
sepsis. Methods A total of 105 patients with SAP complicated by sepsis admitted to the Intensive Care Unit, First Affiliated
Hospital of Xinjiang Medical University, from January 2021 to January 2025 were prospectively enrolled as the sepsis group.
According to disease severity, they were divided into the general sepsis subgroup @ =45) and the septic shock subgroup @ =
60). Based on 90-day outcomes, patients were further divided into the death subgroup @ =41) and survival subgroup @ =64).
Another 105 SAP patients without sepsis, matched 1:1 during the same period, were included as the non-sepsis group. Serum
CaMK Il and PLD2 levels were measured by enzyme-inked immunosorbent assay. The relationship between serum CaMK I
and PLD?2 levels and disease severity in SAP patients with sepsis was analyzed using point-biserial correlation analysis. Multi—

variate logistic regression analysis was used to analyze the influencing factors of prognosis and death in patients with SAP
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complicated with sepsis. Receiver operating characteristic (ROC) curve analysis was used to evaluate the predictive efficacy of

serum CaMK Il and PLD2 levels on the prognosis and death of patients with SAP complicated with sepsis. Results

Serum

CaMK Il and PLD2 levels were significantly higher in the sepsis group than in the non-sepsis group ¢P =10.109/<0.001 and

9.100/<0.001, respectively). Patients in the septic shock subgroup had higher serum CaMK Il and PLD2 levels than those in

the general sepsis subgroup ¢P =5.458/<0.001 and 5.503/<0.001, respectively). Point-biserial correlation analysis revealed that

serum CaMK Il and PLD2 levels were positively correlated with disease severity in SAP patients with sepsis /P =0.574/<

0.001 and 0.563/<0.001, respectively). The death subgroup had higher proportions of septic shock, sequential organ failure as—

sessment (SOFA) scores, acute physiology and chronic health evaluation I (APACHE II) scores, and serum CaMK Il and
PLD2 levels than the survival subgroup ¢/P =3.622/<0.001, 3.355/0.001, 12.005/<0.001, 6.036/<0.001, and 5.419/<0.001, re—
spectively). Multivariate logistic regression identified septic shock, higher SOFA and APACHE 1l scores, and elevated CaMK

Il and PLD2 levels as independent risk factors for mortality in SAP patients with sepsis

OR (95%CI) =4.708 (1.076-

20.599), 1.436 (1.097-1.880), 1.237 (1.088—1.405), 1.037 (1.016—1.059), and 1.046 (1.016—1.077), respectively . The areas
under the ROC curves (AUCs) for serum CaMK II, PLD2, and their combination in predicting mortality were 0.795, 0.782,
and 0.907, respectively. The combined detection showed significantly higher predictive performance than either marker alone
@/P =2.990/0.003 and 3.141/0.002). Conclusion Elevated serum CaMK Il and PLD2 levels are closely associated with dis—

ease progression in SAP patients complicated by sepsis. The combined measurement of serum CaMK I and PLD2 provides

high predictive value for mortality in these patients.
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Tab.1  Comparison of serum CaMK I and PLD2 levels between

non-sepsis and sepsis groups in SAP patients

CaMK II PLD2
105 142.96+33.16 64.09+17.44
105 192.38+37.54 94.77+29.82
t 10.109 9.100
P <0.001 <0.001
2.2 SAP CaMK
]:[ \PLDZ CaMI{ [[ ~
PLD2 ( P<0.01) 2.
SAP CaMK II «
PLD2 (r/P=0.574/<0.001.

0.563/<0.001) .

2 SAP
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Tab.2  Comparison of serum CaMK Il and PLD2 levels between
the general sepsis subgroup and the septic shock subgroup

in SAP patients with sepsis

I .PLD2 ( P<0.01) 3.
2.4 Logistic SAP
SAP
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Tab.4 Multivariate Logistic regression analysis of the influencing
factors of prognosis and mortality in patients with SAP

complicated with sepsis

B SE Wald P OR 95%CI
-21.733 4.207 26.683 <0.001 <0.001 -
1.549 0.753  4.232  0.040 4.708 1.076~20.599
SOFA 0.362 0.137  6.925  0.008 1.436 1.097~1.880

APACHEII 0.212 0.065 10.607 0.001 1.237 1.088~1.405
CaMK II 0.036 0.011 11.632 0.001 1.037 1.016~1.059
PLD2 0.045 0.015  8.945 0.003 1.046 1.016~1.077
2.5 CaMK II .PLD2 SAP
CaMK 1[ .PLD2
SAP ROC

( AUC) CaMK Il .

PLD2 SAP
AUC 0.795.0.782.0.907
(Z/P =2.990/0.003+
3.141/0.002) 5. 1.
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Tab.5 Predictive performance of serum CaMK ][ and PLD2 levels

for mortality in SAP patients with sepsis

CaMK I PLD2 ] ]

45 171.95+32.37 78.43+28.73 (ng/l) AUC— 95%CI

60 207.71+33.85 107.02+24.41 CaMK T[ 201.27 0.795 0.705~0.868 0.781 0.672 0.452
p 5.458 5.503 PLD2 99.69 0.782 0.690~0.856 0.976 0.438 0.414
P <0.001 <0.001 0.907 0.835~0.955 0.854 0.766 0.619
2.3 SAP 3
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Tab.3 Comparison of clinical data and serum CaMK I and PLD2 levels between survival and death subgroups of SAP patients with sepsis

(n=064) (n=41) X2/t P

(%) 39( 60.94) 28( 68.29) 0.585 0.444
(x£s ) 56.33+10.03 59.27+11.00 1.411 0.161
(%) 17( 26.56) 15( 36.59) 1.185 0.276
(% 17( 26.56) 16( 39.02) 1.801 0.180
SAP (% 13( 20.31) 9( 21.95) 0.804 0.938

15( 23.44) 12(29.27)

26( 40.63) 14( 34.15)

4(6.25) 3(7.32)

6(9.38) 3(7.32)
(% 36( 56.25) 9( 21.95) 12.005 0.001

28( 43.75) 32(78.05)
SOFA (x£s ) 10.23+3.83 13.24+4.62 3.622 <0.001
APACHE I (x+s 23.59+8.40 30.22+10.72 3.355 0.001
PCT(x+s pg/L) 12.16+3.73 13.72+4.81 1.864 0.065
CRP( x+s mg/L) 99.96+34.94 111.34+38.74 1.560 0.122
BUN( z+s mmol/L) 6.63+2.49 7.17+2.60 1.066 0.289
Hh(ic s g/L) 108.13+28.22 101.05+29.05 1.240 0.218
MS(x+s U/L) 897.57+165.05 961.53+245.28 1.470 0.146
WBC(x:s x10° /L) 13.57+4.69 15.06+5.29 1.510 0.134
SCr( x+s pmol/L) 78.61+26.02 85.13+16.17 1.584 0.116
PLT( x+s x10°/L) 189.56+78.37 182.74+81.70 0.428 0.670
UA( z+s mol/L) 387.20+151.74 435.29+155.37 1.570 0.120
2 h (%) 3(4.69) 4(9.76) 0.378 0.539
36( 56.25) 28( 68.29) 1.523 0.217
57(89.06) 39(95.12) 1.171 0.279
CaMK [I ( x+s ng/L) 177.09+33.38 216.24+30.85 6.036 <0.001
PLD2( x+s ng/L) 83.58+27.60 112.24+24.49 5.419 <0.001
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Fig.1 ROC curve of serum CaMK [[ and PLD2 levels for CaMK II ~«B ( nuclear
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