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A short-termprognostic prediction model for patients with influenza A (H1N1)
viral pneumonia based on PDCDS, Caspase-1, and CD64 levels
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[Abstract] Objective To investigate the correlation and predictive value of programmed cell death
5 (PDCD5), cysteinyl aspartate-specific proteinase-1 (Caspase-1), and cluster of differentiation 64 (CD64) , alone
and in combination, with short-term prognosis in patients with influenza A (HIN1) viral pneumonia, and to construct

a prediction model for short-term adverse outcomes in patients with influenza A (HIN1) viral pneumonia. Methods
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A total of 362 patients diagnosed with influenza A (HIN1) viral pneumonia at Shanghai Tongren Hospital between
March 2023 and August 2024 were enrolled. According to 28-day survival outcomes, patients were divided into a
survival group (#=259) and a death group (n=103). Clinical characteristics at admission were collected and compared
between the two groups. Multivariate logistic regression analysis was performed to identify independent risk factors for
28-day mortality in patients with influenza A (HIN1) viral pneumonia. A nomogram prediction model was constructed
using R software (version 4.3.1). Receiver operating characteristic (ROC) curves, calibration curves, and decision
curve analysis (DCA) were applied to evaluate the predictive performance and clinical utility of the nomogram.
Results Compared with the survival group, patients in the death group had significantly higher age, body
temperature, heart rate, respiratory rate, white blood cell count, neutrophil count, C-reactive protein, lactate
dehydrogenase, procalcitonin, lactate, arterial partial pressure of carbon dioxide, arterial partial pressure of oxygen,
fraction of inspired oxygen, alanine aminotransferase, aspartate aminotransferase, blood urea nitrogen, serum
creatinine, PDCD5, Caspase-1, CD64, neutrophil-to-lymphocyte ratio (NLR) , Acute Physiology and Chronic
Health Evaluation I (APACHE 1l ) score, Sequential Organ Failure Assessment score, clinical pulmonary infection
score (CPIS), and a higher proportion of mechanical ventilation, but significantly lower systolic blood pressure,
diastolic blood pressure, and lymphocyte count (all P<C0.05). Multivariate logistic regression analysis demonstrated
that PDCD5 (OR=1.02, 95%CI: 1.01—1.03), Caspase-1 (OR=1.03, 95%CI: 1.01—1.05), CD64 (OR=1.03,
95%CI: 1.01—1.05), NLR (OR=1.23, 95%CI: 1.08—1.40), APACHE Il score (OR=1.58, 95%CI: 1.24—
2.02) , CPIS score (OR = 1.69, 95%CI: 1.29—2.22) , and mechanical ventilation (OR=5.73, 95%CI: 2.97—
11.08) were independently associated with 28-day mortality in patients with influenza A (HIN1) viral pneumonia (all
P<C0.05). The areas under the ROC curve (AUCs) of PDCD5, Caspase-1, and CD64 alone in predicting 28-day
mortality were 0.723, 0.704, and 0.639, respectively, whereas the combined prediction model yielded an AUC of
0.923. After internal validation using 1 000 Bootstrap resamples, the concordance index (C-index) of the model was
0.903 (95% CI: 0.874—0.927). The calibration curve demonstrated good agreement between predicted probabilities
and observed outcomes. Decision curve analysis indicated that the nomogram provided a substantial net clinical benefit
when the threshold probability for predicting 28-day mortality ranged from 5% to 62%. Conclusion A short-term
prognostic prediction model based on PDCD5, Caspase-1, and CD64 can provide early warning for high-risk patients
with influenza A (HIN1) viral pneumonia.
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Table 1 Primer sequences
thi SIYIFHI(5-3") K (bp)
TE 17 S I6] NAG] S 16
PDCDS GCGGGCGTGTGTGAAATGC ATCCAGTGCAGGGTCCGAGG 19 19
Caspase-1 GCTTATCAGACTGATGTTG GAACATGTCTGCGTATCTC 19 19
CD64 GTGCAGGGTCCGAGGT CTGGAGTAGGAGAGGATGGA 16 16
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT 16 16

1.2.4 FiEmnd FHAMEE A KA iGE D7
KR AE 28 d A IE N . K3 ABiJE 28 d 4
TELE R, B gE X G2 R0 o R A= A7 4 259 ) S5 46T 40
103 4] .

1.3 Sits#J7: W H SPSS 26. 04k 4 88 143 4

BE . irEwREHME A (rts) FTox, Hb B RH
cRE Iy, THECRBRHE IR (Y00 Fox, A L
K K 5 58 Fisher i DI ME R % . FIH Z W R
Logistic [ 5 4 Hr 8 2 8 HINT 747 1% E 6 5
PRl 22 B 28 dFE T- M s sr s I &R, 48 A
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# T 1E %% fF  (receiver operating characteristic,
ROC) #h& 5 M4~ M (area under the curve,
AUC) PEAL, BAL 5y 1A f B 3 & Hosmer-
Lemeshow £ 50 SZ 88 , P>0.05 £ m Ml & B 4 .
P<<0.05 M A G Lo
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BUN. Scr. PDCD5., Caspase-1, CD64. NLR,
APACHE [l #£4r . SOFA ¥4y . CPIS P4y, ML
WA TAEAH, W4E . FFkE. LYMARTAE
fEdl, ZRAGFEL (P<0.05), 24115,
G . SRR . pHAE . WO R
BRI R AR E R TR E L (P>
0.05). W32,
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Table 2 Comparison of clinical data between the two groups

?H'fjﬂ] WJ@I ﬁ%”(fﬁﬂﬁ(,%) AR 51 W B g 4 o
RS 4 (7+s,%) (%5, %) (5%, %) (%, %)
AfEda 259 133(51.4)  126(48.6) 33.46410.21 88(34.0) 47(18.1) 78(30.1)
T 103 57(55.3) 46(44.7) 65.55414.33 38(36.9) 23(22.3) 35(34.0)
Y2/ HH 0.470 20.748 0.276 0.827 0.513
P 0.493 <<0.001 0.599 0.363 0.474
i3 P WME {ifﬁ%g@ﬂq‘ AL MR T . TP 1082 45t %’?
(%, %) i (r£s,d) (%L, %) (7+s5,°C) (F+5,%/min) (F+s5, % /min)
A 259 65(25.1) 6.28+2.17 62(23.9) 37.8040.80 95.22415.10 22.314+3.24
SET- 4 103 28(27.2) 6.49+2.51 78(75.7) 38.6041.10 107.81417.60 27.5043.94
Y2/ {E 0.168 0.612 82.340 4.322 6.338 12.010
P{H 0.682 0.542 <0.001 <0.001 <0.001 <<0.001
141 K . W 4 . FP 5K IE . WBC 7NEU 7LYM ) CRP
(z+s,mmHg) (z=£s,mmHg) (F+s, X10°/L) (z+s5,%) (T+s,%) (45, mg/L)
AfEd 259 114.24413.46 68.54411.31 9.2443.44 75.6012.10 17.3045.80 43.604-21.40
T4 103 102.62415.22 61.95410.81 13.144-4.94 82.4013.60 12.6044.20 68.30425.20
Y2/ tH 6.771 5.176 7.402 4.422 8.578 8.764
P <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001
L e (.TiLfle/L) (ii:'(,‘;;/l‘) (fix,l;:r;o]/l‘) (;Es) (iil?,l;(r:Hg) (fixp,ar:r;Hg)
HAEA 259 387.20+105.30 0.344-0.22 2.8240.91 7.3940.04 38.5245.62 76.2449.35
JET 4 103 514.30+134.80 1.1240.41 4.124+1.41 7.3440.05 43.124+6.82 69.2148.73
Y/ {E 8.581 18.286 8.736 1.276 6.102 5.632
P18 <0.001 <0.001 <0.001 0.081 <0.001 <0.001
a1l - 7Fi02 ) ALT ) AST ) BUN ) SCr 7PDCD5
(745,%) (745,U/L) (745,U/L) (x+s,mmol/L)  (F=+s,pmol/L) (F+s,pg/L)
AfEd 259 35.43410.21 43.11412.42 42.524-10.60 6.4542.11 81.324-14.21 18.61+£34.51
b kil 103 52.65412.30 57.65416.93 64.71212.24 9.3543.78 95.464-17.87 44.454-49.28
Y2/ tE 12.581 7.901 16.192 7.497 7.184 4.868
P <<0.001 0.011 0.011 <<0.001 <<0.001 <<0.001
- - Caspase-1 CD64 NLR APACHE [ ¥4 SOFA P4 CPIS ¥4
(z£s,ng/L) (T+s,%) (z+5) (z+s,51) (z+s,51) (zks,45)
HAEA 259 234.52+61.31 39.4349.50 4.28+1.31 11.52+2.85 6.32+1.76 6.74+1.93
T4l 103 316.24+74.62 54.15410.74 8.15+2.42 18.6343.94 9.89+2.62 8.45+2.39
Y/ {E 6.679 7.800 10.510 11.192 8.015 5.705
PiA <20.001 <20.001 <20.001 <<0.001 <<0.001 <20.001
1 mmHg=0. 133 kPa
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Table 3 Multivariate Logistic regression analysis of short-term adverse outcomes in patients with

influenza A (H1N1)viral pneumonia

AR i [EYEEN bR 1R Wald 514 Py OR1H 95%CI
PDCD5 0.018 0.005 12.96 <£0.001 1.02 1.01~1.03
Caspase-1 0.025 0.006 17.36 <20.001 1.03 1.01~1.05
CD64 0.030 0.008 14.06 <20.001 1.03 1.01~1.05
NLR 0.210 0.065 10.42 <20.001 1.23 1.08~1.40
APACHE [ W43 0.456 0.120 14.46 <<0.001 1.58 1.24~2.02
CPIS 4> 0.523 0.140 13.96 <£0.001 1.69 1.29~2.22
BB 1.745 0.412 17.94 <£0.001 5.73 2.97~11.08

2.3 Logistic [HH 7 BB AV IE IR BRAES Wi )7
R . — 6.1274+0.018 X PDCD5-+0. 025X
Caspase-14-0. 030X CD64+0. 210 X NLR+0. 456 X
APACHE [ #£4+0. 523 X CPIS ¥4 + 1. 745X Hl
B S, AR R 22 Bootstrap ¥ B 4 FE 1 000 ¥k 56 3iF
Ji, C-index 4 0.903 (95%CI: 0.874~0.927),
Wk T LR ROC i 2k iy AUC 25 0.91, 7R i%

R Xof FH R N A7 1 S 8 9 7 e il ¢ 8 3 e A
W5 B R X ArBE ), ROC Tl 45 5 UL
1, 4, K2k 7R 250 Jy f A5 AL AL HIN
AT MR E P R R R ) RS S B kAR R
5O KRR B B — B, Hosmer-
Lemeshow Ml & LK 4 =731, P=0.391, #&
IR A R, TR ERE. WK 2,

%4 PDCD5.Caspase-1.CD64.NLR.APACHE I 4y .CPISiE4 MBS KB4 F 2B

g

A HINT R AT
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Table 4 Predictive performance of PDCDS5S, Caspase-1, CD64, NLR, APACHE Il score, CPIS score, mechanical

ventilation, and the combined model for short-term prognosis in patients with influenza A (H1N1) viral pneumonia

EiRn AUC i T A BT BURNE  RERE BIEERUR L BIMERISR L 8RR P{H
PDCD5 0.723 0.031 124.589 pg/L 0.612 0.757 2.51 0.51 0.368 <0.001
Caspase-1 0.704 0.032 235.904 ng/L 0.563 0.745 2.21 0.59 0.308 <0.001
CD64 0.639 0.033 48.495 0.369 0.865 2.73 0.73 0.234 <0.001
NLR 0.676 0.033 4.477 0.631 0.668 1.90 0.55 0.299 <0.001
APACHE [ T4 0.783 0.029 10.109 43 0.786 0.683 2.48 0.31 0.469 <0.001
CPISHES> 0.872 0.025 6.012 4y 0.843 0.763 3.57 0.20 0.605 <0.001
ML < 0.811 0.027 — 0.737 0.791 3.58 0.33 0.528 <0.001
I T A A 0.923 0.015 0.537 0.847 0.828 4.93 0.18 0.676 <20.001
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Figure 1 ROC curves of PDCD5, Caspase-1, CD64,
NLR, APACHE I Score,

ventilation, and the combined multivariate equation model

CPIS Score, mechanical

for predicting short-term prognosis in patients with

influenza A (H1N1) viral pneumonia
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Figure 2  Calibration curve of the structural equation

model
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