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Abstract: Objective To investigate the association of C-reactive protein-albumin-lymphocyte (CALLY) index, C-reactive
protein-to-lymphocyte ratio (CLR) , and C-reactive protein-to-serum calcium ratio (CCR) with the severity and prognosis of
patients with acute pancreatitis (AP), to construct a prognosis prediction model, and to provide a reference for clinical assessment
of severity and prognosis. Methods A total of 407 AP patients who were diagnosed and treated in The First Affiliated Hospital of
Soochow University from June 2021 to June 2024 were enrolled as subjects, and according to the 2012 revised edition of Atlanta
classification standard and the prognosis within 6 months, the patients were divided into mild disease group with 146 patients,
moderate disease group with 137 patients, and severe disease group with 124 patients, as well as into poor prognosis group with 54
patients and good prognosis group with 353 patients. Clinical data were collected from all subjects, and CALLY index, CLR, and
CCR values were calculated. The independent samples -test was used for comparison of continuous data between two groups, and a
one-way analysis of variance was used for comparison between three groups; the chi-square test was used for comparison of
categorical data between groups. A Pearson correlation analysis was used to investigate the correlation of CALLY index, CLR, and
CCR with the severity and prognosis of AP patients, and the Cox regression analysis was used to identify the influencing factors for
poor prognosis of AP patients. The Kaplan-Meier survival curve was used to analyze the influence of CALLY index, CLR, and CCR
on the overall survival (OS) of AP patients; R software was used to construct a nomogram model for predicting poor prognosis of AP
patients based on risk factors identified by the multivariate Cox regression analysis. The receiver operating characteristic (ROC)
curve was plotted to analyze the value of each independent factor used alone or in combination in predicting the poor prognosis of
AP patients. Results There were significant differences between the mild, moderate, and severe disease groups in Computed
Tomography Severity Index, Bedside Index for Severity in Acute Pancreatitis (BISAP) score, Acute Physiology and Chronic Health
Evaluation I (APACHE 1I ) score, blood urea nitrogen, serum lactic acid, serum amylase, serum lipase, CALLY index, CLR,
and CCR, and there were also significant differences in these indicators between the good prognosis group and the poor prognosis
group (all P<0.05). The Pearson correlation analysis showed that CALLY index was negatively correlated with the severity and
prognosis of AP (r=-0.134 and -0.280, both P<0.05) , while CLR and CCR were positively correlated with the severity and
prognosis of AP (r,=0.213—0.345, all P<0.05). The Cox regression analysis confirmed that high BISAP score (HR=2.246,95%CI
1.412—3.570) , high APACHE I score (HR=1.202, 95%CI: 1.089—1.327) , high serum amylase level (HR=1.004, 95%ClI :
1.001—1.007) , high serum lipase level (HR=1.005,95%CI : 1.002—1.008) , low CALLY inde(HR=0.536,95%CI:0.397—0.724) ,
high CLR (HR=1.033,95%CI:1.011—1.055) , and high CCR (HR=1.144,95%CI:1.062—1.232)were independent risk factors for
the poor prognosis of AP (all P<0.05). The Kaplan-Meier survival curve analysis showed that the patients with low CALLY index
had a shorter median OS than those with high CALLY index (Log-rank ¥*=31.934, P<0.001), and the patients with high CLR and
CCR had a significantly shorter median OS than those with low CLR and CCR, respectively (Log-rank x*=34.201 and 28.023, both
P<0.001). The nomogram model constructed based on the multivariate analysis showed excellent predictive efficiency, with an area
under the ROC curve (AUC) of 0.977, which was significantly better than the AUC of each indicator used alone (P<0.05), when
the cut-off value is 0.107, the sensitivity and specificity of the nomogram model reached 0.963 and 0.898, respectively. Internal
validation confirmed that the model had good stability, with a C-index of 0.954, and the decision curve analysis showed that it had
satisfactory clinical applicability. Conclusion CALLY index, CLR, and CCR are correlated with the severity and prognosis of AP
patients. High BISAP score, high APACHE II score, high serum enzyme level, low CALLY index, high CLR, and high CCR are
independent risk factors for poor prognosis, and the nomogram model constructed based on multiple factors has high predictive
efficiency and can achieve early accurate prediction of the prognosis of AP patients, thereby providing a practical tool for

individualized intervention and dynamic risk assessment in clinical practice.
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BEAE G SN PEI S5 (5) & 0T RGMELLBEIRAE 2R XU
KATH 5 (6) TLIEVHE 6 D H BRI

12 Bk

121 bR BUERIRIRBOR, (L Ed ) AR A E
F5%(body mass index, BMI) & F4E BRI =5 10U ) i
CrR A AT IR PR ) LA SR AR 3 ABE S 24 h
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Table 1 Comparison of clinical data of patients with different degrees of disease

i) BRIEH (n=146) rPAEA (n=137) FIEA (n=124) SRR PIA
PN B (%) ] ¥'=0.924 0.630
5 67(45.89) 68(49.64) 64(51.61)
% 79(54.11) 69(50.36) 60(48.39)
I B (%) ] ¥'=3.801 0.150
<60 % 87(59.59) 66(48.18) 69(55.65)
=60 % 59(40.41) 71(51.82) 55(44.35)
BMI(kg/m®) 23.63£2.73 24.13+2.70 23.67+2.82 F=1.394 0.249
BRI 19(%) ] ¥=0.220 0.896
G 134(91.78) 127(92.70) 113(91.13)
i 12(8.22) 10(7.30) 11(8.87)
L E (%) ] X=1.681 0.432
G 133(91.10) 123(89.78) 107(86.29)
H 13(8.90) 14(10.22) 17(13.71)
A 1(%) ] X'=4.195 0.309
1= R IS 41(28.08) 29(21.17) 29(23.39)
AR 79(54.11) 70(51.09) 68(54.84)
WGP 26(17.81) 38(27.74) 27(21.77)
CTSITF43(41) 5.45+1.07 5.95+0.86 5.98+0.92 F=13.856 <0.001
BISAP #£43(43) 2.52+0.70 2.95+0.67 3.11£0.69 F=27.447 <0.001
APACHE I ¥4 (43) 8.34+2.11 9.96 +3.02 11.55+3.19 F=44.633 <0.001
25 W5 1A (mmol/L) 7.92+2.39 7.68+2.39 7.99 +2.49 F=0.589 0.555
WBC( x 10°/L) 14.31+4.59 14.99 +4.29 14.79 +4.49 F=0.879 0.416
BUN(mmol/L) 5.45+0.84 5.66+0.91 5.83£1.01 F=5.921 0.003
IMLE FLAR (mmol/L) 9.72+1.45 9.84+1.58 10.37 +1.54 F=6.917 0.001
Cr(pmol/L) 79.66 + 12.20 78.27 +10.61 7934+ 11.36 F=0.567 0.568
TBil(mg/dL) 2.94+0.98 3.01+0.98 3.06+1.03 F=0.472 0.624
LY VE F il (U/L) 219.03 £77.48 235.52 +98.08 308.81 + 100.46 F=35.204 <0.001
10375 A it (U/L) 362.38 +72.35 374.31+98.77 438.34 +103.10 F=25.886 <0.001
CALLY #5834 467+1.13 477+1.24 421+1.13 F=8.396 <0.001
CLR 63.30+11.39 63.31+10.52 71.14 +14.57 F=17.850 <0.001
CCR 15.28 +3.51 17.10+2.92 18.75+4.18 F=32.180 <0.001

L BMI R R4 CTSE, CT /TS 40 BISAP, AR PRI AE R APACHE 1, kA B S8R FRR AL 1T s WBC, FHANAEITHEG BUN,

PR ZE A ; Cr, UL TBil, BIHZLZE ; CALLY , C N 2R - PR -k B 40 CLR , C-2 0 2K 15 1k EL AN FUAEL s CCR , C- B N 2R 11455 1L 3 95 H 1L
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Fod, 22 TR L (P{EF1>0.05) (£2) .

23 MEXMSH  Pearson AHFVPEHTEE R B~ , CALLY
FER S AP BRE RIS FLEE (r=-0.134) . FU5 (r.=-0.280)1
AL (P 19<0.05) ; CLR 5 AP H #1572 (r=
0.213) Fi5 (r,=0.312) ¥ 5 TEAH K (P {134 <0.05) ; CCR
5 AP B EIRIERLE (r,=0.345) W5 (r,=0.337) ¥ L 1EAH
K (P{E4<0.05).

24 APEHETERRM S HE Cox @AM AP
BETURIRE (BT R IF=0, W A B =1/ H 728,
¥R 2 A G R 5 LR BR (CTSLPE A3 (BISAP W43
APACHE [1 9¥43 \BUN | IfiL 7% 7L A2 | i35 3 83 il | 10 785 A
JIi ff . CALLY 5 %0 . CLR #1 CCR)/E b A 78 &, i f7 2
F Cox [FH 4> M1 o 45 R W78, & BISAP ¥ 4> . &

APACHE [T PF43 5 L3 € A Tl 7K - v 1L T8 i U il 7K
- A CALLY $8 %% . 7 CLR Al CCR R AP H & BR AN
KL 8k 7 fE 6 IR 28 (P B #41<0.05) (38 3) .

2.5 Kaplan-Meier £ & W1 £ 247 MR 4E CALLY 45 %L
CLR 1 CCR HY (28, Rl 43 A AR CALLY $5 %k 4H (<4.54) 5
fm CALLY 54020 (24.54) ik CLR 41 (<65.61) 5 = CLR
24 (=65.61) ik CCR 41 (<16.91) 5% CCR 41 (>16.91) ,
Kaplan-Meier HAE R R M 4t R s IR CALLY 5 %
P OSAET i CALLY #5508 (Log-rank x*=31.934,
P<0.001) ; =5 CLR & # H {7 OS Ik 1K CLR & & (Log-
rank x*=34.201, P<0.001) ; i3 CCR & {7 OS fik T 1%
CCR ## (Log-rank ¥*=28.023,P<0.001) (& 1),

26 FHBEAHE RHRPANETZHEK Cox [H

®2 WEARAMHUERFHRIRKE R LR

Table 2 Comparison of clinical data between the poor prognosis group and the good prognosis group

i) )5 R4 (n=353) BUG A R4 (n=54) SRR PIA
PN B (%) ] ¥=0.218 0.641
3 171(48.44) 28(51.85)
© 182(51.56) 26(48.15)
I B (%) ] ¥=0.026 0.873
<60 % 192(54.39) 30(55.56)
=60 %/ 161(45.61) 24(44.44)
BMI(kg/m?) 2378 £2.75 24.03+2.81 1=-0.623 0.533
Wi (%) ] X=1.970 0.160
G 327(92.63) 47(87.04)
i 26(7.37) 7(12.96)
L E (%) ] Y=2214 0.137
7 318(90.08) 45(83.33)
H 35(9.92) 9(16.67)
A 1(%) ] Y=0.756 0.685
1= R IS 88(24.93) 11(20.37)
AR 188(53.26) 29(53.70)
R M 77(21.81) 14(25.93)
CTSITF43(41) 5.74+1.01 6.04+0.78 =-2.071 0.039
BISAP P43 (43) 2.76 +0.69 3.37+0.73 1=-5.925 <0.001
APACHE I 343 (43) 9.32+2.61 13.41+3.52 1=—-8.211 <0.001
25 MR L B% (mmol/L) 7.82+2.37 8.09 +2.69 1=-0.763 0.446
WBC( x 10°/L) 14.59 £ 4.43 15.33 £ 4.65 1=-1.137 0.256
BUN(mmol/L) 5.58 £ 0.87 6.03+1.16 1=-2.783 0.007
IMLE FLAR (mmol/L) 9.89+1.51 1043 +1.71 1=—2.409 0.016
Cr(pmol/L) 7891+ 11.57 80.33 + 10.33 1=-0.851 0.395
TBil(mg/dL) 2.98+0.99 3.16£1.03 1=-1.310 0.191
LY VE F il (U/L) 236.94 + 89.95 349.98 + 103.63 1=-8.422 <0.001
10375 A it (U/L) 376.33 + 86.50 47591 +117.38 t=-7.478 <0.001
CALLY #5844 4.69+1.19 3.79+0.81 1=7.061 <0.001
CLR 63.99+11.31 76.85 + 15.37 1=-5.907 <0.001
CCR 16.36 £ 3.35 20.87 £ 4.39 (=-7.241 <0.001

T : BMIL TG % TSI, CT ™V EARE; BISAP, W HEAR B GUAE S APACHE 11, SEA: Bf S8 PR HER LT 1T s WBC, 4045 BUN, i

PREZE S Cr, WU TBil, SIHLT 2 CALLY , C S 2R F1-FIR P-4 s CLR , C- SR 28 -5 ik B 40 LA s CCR, C-J0 B 28 1145 I 95 ELAE
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Table 3 Multivariate Cox regression analysis of independent risk factors of poor prognosis in AP patients

Ap i B1H SE Wald P HR(95%CI)

CTSI S 0.184 0.164 1.265 0.261 1.202(0.872 ~ 1.658)
BISAP 143 0.809 0.237 11.691 0.001 2.246(1.412 ~ 3.570)
APACHE Il ¥¥43 0.184 0.050 13.386 <0.001 1.202(1.089 ~ 1.327)
BUN 0.175 0.158 1.217 0.270 1.191(0.873 ~ 1.624)
RN 0.039 0.091 0.183 0.669 1.040(0.870 ~ 1.242)
ML TE WS il 0.004 0.002 6.290 0.012 1.004(1.001 ~ 1.007)
1ML ¥ N i it 0.005 0.002 9.003 0.003 1.005(1.002 ~ 1.008)
CALLY #8%L -0.623 0.153 16.515 <0.001 0.536(0.397 ~ 0.724)
CLR 0.032 0.011 8.842 0.003 1.033(1.011 ~ 1.055)
CCR 0.134 0.038 12.662 <0.001 1.144(1.062 ~ 1.232)

: CTSI, CT /™ B A8 EL ; BISAP, /™ F AL FRINTE B0 APACHE 11, 2Pk AR By S8 M BRI I BUN, LR FE %0 CALLY , C I W & -1
F-IR AN CLR , C-52 0 2K 1145 1 EL 4 OB 5 CCR, C- U 2K 145 1M 3754 LA .
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