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Predictive value of serum PDCD4 levels for neurological deficits and prognosis in patients
with acute ischemic stroke
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[Abstract] Objective: To investigate the relationship between serum programmed cell death factor 4 (PDCD4) levels and
neurological deficits as well as prognosis in patients with acute ischemic stroke (AIS). Methods: A retrospective analysis was
conducted on 110 AIS patients admitted to the Department of Neurology, the Second Affiliated Hospital of Nantong University between
June 2023 and March 2024. Based on the National Institutes of Health Stroke Scale (NTHSS) scores, patients were divided into a mild
group (n=70)and a moderate to severe group(n=40). According to the modified Rankin Scale (mRS), patients were further divided into
a good prognosis group (n=69) and a poor prognosis group (n=41). The demographic data(age, sex, diabetes history, etc.)and clinical
data (neutrophil count, lymphocyte count, neutrophil-to-lymphocyte ratio, etc.) of each group of patients were collected. Serum PDCD4
levels were measured using an enzyme-linked immunosorbent assay (ELISA) , and their correlations with NIHSS scores, mRS scores,

and other inflammatory markers were analyzed. Logistic regression was employed to identify risk factors for moderate - to - severe
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neurological deficits and poor prognosis in AIS patients. Receiver operating characteristic (ROC) curves were used to evaluate the
effectiveness of serum PDCD4 levels in predicting the degree of neurological deficit and prognosis of AIS patients. Results: Serum
PDCD4 levels were significantly higher in AIS patients with moderate -to-severe neurological deficits or poor prognosis compared to
those with mild deficits or good prognosis. PDCD4 levels showed positive correlations with NIHSS scores, mRSscores, procalcitonin,
high-sensitivity C-reactive protein (Hs-CRP) , and neutrophil - to-lymphocyte ratio. After adjusting for confounding factors, PDCD4
remained an independent risk factor for AIS. ROC analysis demonstrated that serum PDCD4 had high predictive value for both
neurological deficit severity and prognosis. Conclusions: Elevated serum PDCD4 levels are strongly associated with moderate - to -
severe neurological deficits and poor prognosis in AIS patients, serving as an independent predictive biomarker for clinical outcomes.

[Key words] acute ischemic stroke; programmed cell death factor 4; neurological deficit; prognosis
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Table 1 Comparison of baseline characteristics of AIS patients with mild neurological deficits and moderate to severe neuro—

logical deficits

Patients with AIS
Variable Mild neurological deficits Moderate to severe neurological deficits — #/Z/x’ P
(n=70) (n=40)

Demographic data
Agelyears, M(Pas, Pss) ] 70(62.50,77.50) 75.50(71.50, 84 -2.24 0.025
Male[n.(%) ] 46(65.70) 12(40.00) 570  0.017

Risk factors
Diabetes[n(%) ] 17(24.30) 9(30.00) 036  0.549
Hypertension[ (%) ] 42(60.00) 18(60.00) 0.57  0.450
Heart rate[ beats/min, M(Pas, Pss) ] 78.00(69.00, 84.50) 75.00(64.75,82.50) -0.88  0.379
DNT[min, M(Pss, Pss) ] 36.00(28.50,47.00) 39.50(22.75,54.25) -0.66  0.509
SBP(mmHg, % + 5) 149.26 + 20.40 155.20 = 16.73 -141  0.159
DBP(mmHg, % +s) 83.80 £ 12.19 82.80 + 12.58 037  0.711
Atrial fibrillation[n (%) ] 13(18.60) 12(40.00) 5.14  0.023
Smoking history[n(%) ] 22(31.400 5(16.70) 232 0.127
Alcohol[n(%) ] 11(15.70) 5(16.70) 0.01  0.920

Laboratory data
Neutrophil count [X10°/L, M(Pas, P5) ] 3.90(3.20,5.75) 7.60(5.38,10.23) -4.47 <0.001
Lymphocyte count[ X10°/L, M(Pas, Py5) ] 1.60(1.20,2.05) 0.85(0.68,1.15) -5.00 <0.001
NLRLM (Pas, Pys) ] 2.75(1.86,3.7D) 8.79(4.63,15.61) -5.72  <0.001
PLT [X10°/L, M(Pss, P15) ] 172.00(139.50,223.50) 166.00(137.75,209.00) -0.58  0.560
PDW [%, M(Pxs, Ps5)] 13.70(11.60, 16.15) 14.50(12.60, 17.15) -1.30  0.194
PCT [ng/mL, M(Pxs, Pys) ] 0.03(0.02,0.05> 0.06(0.02,0.18) -2.70  0.007
Cr [mol/L, M(Pas, Pr5) ] 65.00(56.50, 80) 67.50(58.50, 80.25) -0.46  0.646
UALpmol/L, M(Pzs, Pr5) ] 310(259,371D) 263.50(197.50,298.00) -2.54 0011
BUN[mg/dL, M(Pss, Pr5) ] 5.15(4.53,6.36) 5.93(4.72,7.59) -1.80  0.072
Hs-CRPLmg/L, M(Pss, Pss) ] 0.91(0.14,5.80) 21.93(0.49,49.54) -3.20  0.001
D-dimer[ng/mL, M(Pss, Pss) ] 7000455, 1290) 3340(1 158,5415) -4.98 <0.001
FIBLg/Ls M(Pass Pys) ] 2.32(1.84,2.71) 2.71(2.24,3.95) -2.38  0.017
FDPLmg/L, M(Pss, Ps5) ] 1.87(0.91,5.32) 10.70(5.74, 18.72) -4.99 <0.001
TGLmmol/L, M(Pss, Prs) ] 1.46(0.91,1.89) 1.27(1.00,1.90) -0.44  0.660
CHOLmmol/L, M(Pzs, Py5) ] 4.30(3.44,4.96) 4.09(3.52,4.70) -0.64  0.522
APTT(s,x = 5) 28.17 £3.51 27.28 +2.63 1.25  0.211
FBGL mmol/L, M(Pss, Pr5) ] 5.08(4.55,6.17) 6.20(5.37,8.75) -3.60 <0.001
HbAlcl mmol/L, M(Pass Pys) ] 5.90(5.60,6.40) 6.15(5.70,7.30) -1.56  0.119
LDL-CC mmol/L,x £ s) 2.82+1.03 2.60 +0.92 1.00  0.318
Serum PDCD4[ ng/mL, M(Pys, Pys) ] 1.88(1.20,2.87) 3.76(2.39,7.15) -4.98 <0.001

NLR: neutrophil -to-lymphocyte ratio; Hs-CRP: high-sensitivity C-reactive protein; PCT: procalcitonin; PLT: platelet; PDW: platelet distribution

width; BUN: blood urea nitrogen; Cr: creatinine; UA: uric acid; FIB: fibrinogen; FDP: fibrin degradation product; TG: triglycerides; CHO: cholesterol;

APTT: activated partial thromboplastin time; FBG: fasting blood glucose; HbAlc: hemoglobin Alc; LDL-C: low-density lipoprotein cholesterol.
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Table 2 Comparison of baseline characteristics of AIS patients between the good prognosis group and poor prognosis group

Patients with AIS
Variable Good prognosis(n=69) Poor prognosis(n=41) s P
Demographic data
Agel years, M(Pss, P35) ] 72(61,78) 75(67,82) -1.51  0.131
Male[n(%) ] 43(62.30) 15(48.40) 170 0.192
Risk factors
Diabetes[ n(%) ] 15(21.70) 11(35.50) 2,10 0.147
Hypertension[ n(%)] 42(60.90) 18(58.10) 0.07  0.791
Heart rate[ beats/min, M(Pas, Pss) ] 78.00(69.00, 85.75) 75.00(65.00, 80.00) -1.03 0302
DNTmin, M(Pss, P ] 35.50(24.50,47.50) 40.00(30.00, 54.00) -1.17  0.243
SBP(mmHg, X + ) 148.72 + 19.20 156.19 + 19.41 -1.79  0.073
DBPLmmHg, n(%) ] 83.42 + 12.38 83.68 = 12.17 -0.97 0332
Atrial fibrillation[n(%) ] 13(18.80) 12(38.70) 450  0.034
Smoking history[n(%) ] 19(27.50) 8(25.80) 0.03  0.862
Alcohol[1n(%) ] 10(14.50) 6(19.40) 038  0.538
Laboratory data
Neutrophil count[ X10°/L, M(Pss, P35) ] 3.90(3.20,5.78) 7.50(4.40,10.10) -423  <0.001
Lymphocytecount[ X10°/L, M(Pss, Pys) ] 1.55(1.20,1.98) 0.90€0.70, 1.30) -4.44  <0.001
NLR[M(Pss, Ps)] 2.81(1.92,3.72) 8.75(4.67,15.33) -5.13  <0.001
Hs-CRP[ mg/L, M(Pss, Ps) ] 0.93(0.15,5.99) 11.11€0.27,47.24) -2.58  0.010
PCT[X10°/L, M(Pas, Pss) ] 0.03(0.02,0.05) 0.06(0.02,0.17) -2.68  0.007
D-dimer[ ng/mL, M(Pss, Pss) ] 695.00(462.50,1290.000 3 000.00C1 170.00,5280.000  -4.77  <0.001
PLT[X10°/L, M(Pss, P5s) ] 170.00(139.25,222.75) 168.00(140.00,215.00) -0.03  0.976
PDW([ %, M(Pss, P5s) ] 13.95(11.73,16.18) 14.50(12.20,16.90) -0.54  0.590
BUN[mg/dL, M(Ps, P ] 5.17(4.55,6.29) 5.98(4.46,7.65) -1.76  0.079
Crl pmol/L, M(Ps, Pss) ] 65.00(56.00,79.75) 66.00(59.00,81.00) -0.77  0.440
UAL pmol/L, M(Pss, P35) ] 309.50(248.50,371.50) 270.00(201.00,327.00) -2.16  0.031
FIB[g/L, M(Pss, Pss) ] 2.32(1.84,2.76) 2.69(2.21,3.89) -2.08  0.038
FDP[mg/L, M(Ps, Pss) ] 1.91€0.95,5.78) 9.40(3.08, 18.66) -423  <0.001
TGLmmol/L, M(Pas, Pss) ] 1.38(0.95,1.85) 1.28(0.75,1.91) -0.55  0.583
CHOLmmol/L, M(Pas, P+5)] 4.25(3.50,4.90) 4.19(3.52,4.95) -0.47  0.638
APTT(s,X + 5) 28.15 +3.52 27.36 £ 2.65 1.11 0.267
FBGLmmol/L, M(Pss, Pr5)] 5.14(4.61,6.19) 6.17(5.17,8.70) -2.77  0.006
HbA lc[ mmol/L, M(Pss, P+5) ] 5.95(5.60,6.40) 6.10(5.70,7.30) -0.88  0.380
LDL-C(mmol/L, X + s) 2.81 +1.00 2.62 = 1.00 -0.90  0.369
Serum PDCD4[ ng/mL, M(Pas, Pr5) ] 1.88(1.27,2.91) 3.57(2.02,6.50) -432  <0.001
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A: Comparison of serum PDCD4 levels between patients with mild and moderate-to-severe neurological impairment in acute ischemic stroke (AIS)
(P < 0.001). B: Scatter plot showing the correlation between serum PDCD4 levels and NIHSS scores in AIS patients. C: Comparison of serum PDCD4
levels between AIS patients with good and poor prognosis (P < 0.001). D: Distribution of modified Rankin Scale (mRS)scores in AIS patients stratified
by high and low PDCD4 levels. E: Correlation between serum PDCD4 levels andneutrophil-to-lymphocyte ratio(NLR)in AIS patients.F: Correlation be-

tween serum PDCDA4 levels and high-sensitivity C-reactive protein (Hs-CRP).G: Correlation between serum PDCD4 levels and procalcitonin (PCT).
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Figure 1 Correlation analysis between serum PDCD4 concentration and inflammatory markers

F3 SMERMMEZE B E M Z TN HEERIR Y Logistic [BYA 4R
Table 3 Logistic regression analyses of neurological deficits in AIS patients
Variable Crude model OR(95%CI) P Adjusted model OR (95%CI) P

Age 1.05(1.01-1.10) 0.024 1.04(0.96-1.12) 0.336

Atrial fibrillation 2.92(1.13-7.54) 0.026 1.16€0.22-6.15) 0.864

NLR 1.50(1.25-1.80) 0.001 1.41(1.14-1.73) 0.001

Hs-CRP 1.03(1.01-1.05) 0.004 1.01€0.99-1.03) 0.384

PCT 4.36(0.76-24.98) 0.098 0.99(0.71-1.39) 0.956

PDCD4 2.01(1.48-2.80) 0.001 1.95(1.22-3.13) 0.002

F4 SUEERRMIEZE A B ETNEE Logistic B34
Table 4 Logistic regression analyses of prognosis in AIS patients

Variable Crude model OR(95%CI) P Adjusted model OR(95%CID) P
Atrial fibrillation 2.72(1.06-7.00) 0.037 1.87(0.34-10.43) 0.474
NLR 1.45(1.23-1.72) 0.001 1.33(1.11-1.60) 0.003
Hs-CRP 1.03(1.01-1.04) 0.006 1.00€0.98-1.03) 0.438
PCT 4.09(0.72-23.24) 0.112 1.04(0.49-2.20) 0.923
FDP 1.13(1.06-1.21) 0.006 1.09¢0.99-1.19) 0.068
PDCD4 1.72(1.30-2.27) 0.001 1.61C1.11-2.30) 0.013
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Figure 2 ROC curve analysis of the value of serum PDCD4 levels in predicting the degree of neurological deficits (A)and

prognosis(B) in AIS patients
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