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[ Abstract ] Objective To explore the biological factors influencing the prolonged length of stay
in first-episode schizophrenia patients, construct a predictive model, and validate it. Methods A total of
203 schizophrenia patients in Shanghai Baoshan Mental Health Center from January 2022 to December 2023
were retrospectively selected for the study. Variables such as demographic and biological indicators, primary

medications during hospitalization, blood concentrations, and length of stay were collected from patients before
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treatment and within one week before discharge. Pearson or Spearman correlation was used to analyze the
correlation between length of stay and 25 hydroxyvitamin D [ (25(OH)D) ] in patients on different medications.
The patients included in the prediction model were divided into a training set and a test set. LASSO regression
was used to screen variables for the multifactor Logistic regression model. A predictive model was constructed by
applying a nomogram to the independent risk factors for prolonged length of stay. Receiver operator characteristic
(ROC) curve, calibration curve, and decision curve analysis were used to evaluate the predictive model.
Results A total of 155 cases of first-episode schizophrenia were included in prediction model analysis and
randomly assigned to training set (108 cases) and test set (47 cases)in a 7 : 3 ratio. Follow up on indicators of the
patient before treatment and within one week before discharge showed that, the levels of glycated hemoglobin,
triglycerides, lipoproteins, cystatin C, prolactin, thyroid stimulating hormone, and 25(OH)D increased, levels
of fasting blood glucose, total cholesterol, high-density lipoprotein, low-density lipoprotein, blood calcium,
total triiodothyronine, total thyroxine, free triiodothyronine, free thyroxine, and cortisol decreased, levels
of procalcitonin decreased and levels of immunoglobulin A increased in immune and inflammatory indicators
within one week before discharge compared with those before treatment, and the differences were statistically
significant (all P < 0.05). Multifactorial Logistic regression analysis showed that age [ OR=1.04, 95%CI (1.01,
1.07), P=0.002 ] and 25(OH)D level [ OR=1.09, 95%CI(1.02, 1.16), P=0.002 ] were risk factors for prolonged
length of stay, and the difference was statistically significant. The area under the ROC curve of the training set
and test set of the nomogram prediction model for prolonged length of stay was 0.698 and 0.716, respectively.
For patients who applied aripiprazole, aripiprazole blood concentrations at one month post-treatment were
negatively correlated with pre-treatment 25(OH)D levels with a statistical difference (r=-0.40, P=0.027).
Conclusions This study constructs and validates a prediction model for prolonged length of stay in first-
episode schizophrenia, and the nomogram prediction model performs well. Older, higher 25(0H)D levels may
result in patients having longer hospital stays, and high 25(OH)D levels may prolong hospital stays by affecting
blood concentrations.

[ Key words ] Schizophrenia; Length of stay; Prolong; Nomogram prediction model; Biology;
Influencing factors
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R3E AN B BE TR SRR KR HR

i H bEpadil HBERT 1] ZIfi P1H
CRP[ mg/L, M(Ps, P>5) ] 1.52(0.50, 5.12) 0.88(0.50, 5.87) -0.121 0.904
HbAlc[ %, M(Pys, P;5) ] 5.50(5.20, 5.80) 5.70(5.30, 6.00) -2.598 0.009
SAA[ mg/L, M(P,s, Pss) ] 5.00(5.00, 6.73) 5.00(5.00, 6.10) -0.553 0.580
1L-6 [ &/L, M(P,s, Pss) ] 9.70(4.80, 28.10) 12.10(6.10, 23.50) -0.939 0.348
PCT[ ng/ml, M(P,s, Py5) ] 0.10(0.03, 0.21) 0.06(0.03, 0.14) -3.074 0.002
IgA [ g/L, M(Pys, P;5) ] 1.56(1.20, 2.23) 1.82(1.32,2.32) -2.814 0.005
IgM[ /L, M(P,s, P5) ] 0.97(0.62, 1.56) 0.92(0.67, 1.45) -0.687 0.492
IgG[ g/L, M(Pys, P15/ Gk % 5) ] 12.31(9.82, 14.88) 12.78 £3.98 -0.578 0.564
C3 [ g/L, M(Pys, P35 ] 1.24(0.94, 1.75) 1.15(1.01, 1.54) -1.266 0.206
C4 [ /L, M(Pys, P;5) ] 0.31(0.26, 0.36) 0.29(0.24, 0.41) -0.427 0.669
FBG [ mmol/L, M(Pys, Py5) ] 5.16(4.59,5.97) 472(4.30,5.17) -5.070 <0.001
TG [ mmol/L, M(P,s, P5) ] 1.26(0.93, 1.79) 1.57(1.12, 1.98) -3.584 <0.001
TC[ mmol/L, M(Py, Py5)] 4.99(4.34,5.93) 4.71(4.15, 5.48) -2.298 0.022
HDL[ mmol/L, M(Py, Ps) ] 1.47(1.24,1.77) 1.33(1.15, 1.65) -3.023 0.003
LDL[ mmol/L, M(P,s, P;5) ] 2.83(2.34,3.41) 2.57(2.19, 3.09) —2.683 0.007
ApoAl(g/L, x ) 1.42+0.38 1.44 +0.37 -0.557 0.578
ApoB(g/L, % + 5) 1.07 £0.29 1.09 +0.32 -0.229 0.819
ApoE [ mg/L, M(Pys, P;) ] 41.6(33.20, 50.10) 41.90(31.80, 51.20) -0.306 0.760
JEEE M [ mg/L, M(P,s, Ps5) ] 115.00(51.00, 243.00) 141.00(71.00, 314.00) -3.105 0.002
4% (mmol/L, % + 5) 239 +0.15 2.34£0.12 3.460 0.001
Cys-C[ mg/L, M(Py, Py5) ] 0.80(0.72, 0.93) 0.85(0.75, 0.98) 2428 0.015
HCY [ wmol/L, M(Py, Py ] 14.50(12.10, 17.90) 14.00(11.70, 17.70) -0.647 0.518
PRL[ wIU/ml, M(Pys, Pys)] 592.50(353.60, 1049.80) 1237.20(816.30, 2046.90) ~7.063 <0.001
TT3 [ ng/ml, M(Ps, Pss) ] 1.09(0.97, 1.21) 0.96(0.87, 1.15) -6.550 < 0.001
TT4 [ we/dl, M(Pys, Pys) ] 8.58(7.35,9.91) 7.11(6.27, 8.29) —7.478 <0.001
FT3(pmol/L, % + 5) 4.99 +0.86 4.14£0.88 9.279 <0.001
FT4 [ pmol/L, M(P,s, Ps5) ] 18.60(16.05, 21.82) 16.26(12.79, 18.95) -5.442 <0.001
TSH[ wIU/ml, M(Pys, Py5)] 2.18(1.40, 3.05) 2.78(1.97, 3.96) -4.125 <0.001
25(0H)D[ pg/L, M(Pys, Pys) ] 31.08(24.64, 35.55) 32.57(26.76, 37.43) -3.068 0.002
FEmE [ we/dl, M(Pys, Pys) ] 17.30(13.42, 23.24) 15.72(10.87, 19.99) -3.714 <0.001
P R [ pg/ml, M(P,s, Pss) ] 100.47(85.39, 147.73) 100.58(78.98, 136.78) -1.591 0.112
I AEETRZE T [ pg/ml, M(Pys, Pys) ] 90.25(83.44, 104.24) 88.21(83.01, 98.67) -0.109 0.913

H:: CRP C /R 15 HbAle FHMEIMLT 5 SAA LIS TEMEES A5 TL-6 FIANIENE 6; PCT FRAGE T TgA TBEERE A A; TgM Fufs
BREHAM; IgG RIEERIEH G5 €3 #MA3; C4 #MA4; FBG A4 TG Hih =14 TC BJHREEE; HDL S# RN M ; LDL ARBEENR & M
ApoAl ZRHEFH Al; ApoB ZEHH B; ApoE ZIEH A E; Cys-C B C; HCY [AALERERR ; PRL WFLE; TT3 M =Ml FURIRIE R ; TT4
SFDIRIREE ; FT3 JiFes = UHVIR IR AR ; FT4 7S HURARE ; TSH R HURIRNE ; 25(OH)D 25 5 AE R D

Y RDRG PR 53 4E BB AS SRR H PR 5 9 1) RS B
1o, T L B FORE R ) RURS: B . e Ah, %
FVE ZHUORS P 25 M0 BRI AN BAE 70, W
5 TSH 53 HE I 18 1] RE S BT i 250 B A
R 7 17 A, 0 EERS R PR R s B AR, A
1T JE AR 43 S0 S A BE i [a] , L 28 B
Il PRIR) R, ASAIFGY & BRIA YT S fE 8 TSH K38,
M TT3. TT4, FT3. FT4 K F-FEAK, HR &I TSH 5
K P03 S FR T B AR g A B) A7 B S AH G o
AHFFE SRR« (1) ASBIFGE R — T 5 o0y [l B
WFFE, LA IE 25 SR T REAFAE— e 22 . (2) AT

Y LASSO [R]85 s A0, B ) e £ 5 1 g s A I 1)
FahR, —BEPAE T BESE Wi 4 e iRt [a] (R 80 i T R AR
RPN, (3) ASHIFFTANL G 2 AT <7 R
TRITIE 1A H A 24 3, i 08 A ot 24 4 3 A
05k, [AIF, AU3ELR 25(0H)D K -1k BT, s 2y
14~ H 5 25(OH)D 7K AR B %o (4) Fli AL 78 (1) 55
UEA NFRIGHIE , ARIEATHMPIRUE, Hitk, ZHE £
Hls | BTREPERF 28 & AR AR5 7 W .

g5 BT, AW 1 KRS o S0 BB i
Iyt S (1) S1E - A 95 W DR 2R 24 7 T AR 7 A o 5
UE, 25 W, AN 57 48 i A 51 28 el 300 A 75 )
KA, Bm AR 5 50 w5 19 25(OH) D /K -1l e 58
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