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Table S1. Posterior summaries of the more relevant parameters and hyperparameters of the joint model 1. 

 Mean SD 2.5% 97.5% P 

Survival process (VAP)      
PSP (normalized to 0-1 range) value -0.0113 0.3851 -0.7754 0.7501 0.9649 
PSP (normalized to 0-1 range) daily change -0.1778 1.1693 -2.5444 2.0648 0.8981 
PSP (normalized to 0-1 range) cumulative area 0.0425 0.3929 -0.7331 0.8196 0.9009 
Infected (vs. Non-infected) -1.0638 0.5657 -2.2247 -0.0326 0.0431 

Longitudinal process for PSP (normalized to 0-1 range)      
Intercept -2.4376 0.6158 -3.6643 -1.2383 0.0002 
N1(days) 0.3514 1.1466 -1.9007 2.5830 0.7543 
N2(days) -0.4077 0.6505 -1.7131 0.8473 0.5211 
Infected (vs. Non-infected) 0.4618 0.3856 -0.2989 1.2182 0.2341 
Apache II 0.0506 0.0160 0.0193 0.0825 0.0011 
CRP 0.0309 0.0177 -0.0033 0.0659 0.0765 
σ 4.8339 0.4396 3.9792 5.7036 <0.0001 

The terms Ni(days) denote the basis for a natural cubic spline with 2 degrees of freedom. 
P, tail probability [2×min{P(·>0),P(·<0)}]; PSP, pancreatic stone protein; SD, standard deviation; VAP, ventilator-associated pneumonia. 

 

 

  



Table S2. Posterior summaries of the more relevant parameters and hyperparameters of the joint model 2. 

 Mean SD 2.5% 97.5% P 

Survival process (VAP)      
PSP (normalized to 0-1 range) value 0.0705 0.1236 -0.1729 0.3128 0.5636 
log(CRP) value -0.0009 0.1414 -0.2802 0.2857 0.9765 
log(PCT) value -0.0855 0.0944 -0.2784 0.0959 0.3510 
Infected (vs. Non-infected) -1.0327 0.5528 -2.1590 -0.0091 0.0484 

Longitudinal process for PSP (normalized to 0-1 range)      
Intercept -2.7043 0.7220 -4.1448 -1.2958 0.0001 
N1(days) 0.4515 0.5943 -0.7035 1.6011 0.4440 
N2(days) 0.2083 1.5339 -2.7473 3.2352 0.8901 
N3(days) -0.4421 1.1345 -2.7160 1.7410 0.6944 
Infected (vs. Non-infected) 0.4981 0.4123 -0.3123 1.3184 0.2277 
Apache II 0.0535 0.0171 0.0199 0.0868 0.0030 
CRP 0.0412 0.0211 -0.0002 0.0831 0.0509 
σ 5.5279 0.5040 4.5595 6.5342 <0.0001 

Longitudinal process for log(CRP)      
Intercept 1.1246 0.2520 0.6366 1.6243 <0.0001 
N1(days) -0.2891 0.6744 -1.6260 1.0344 0.6601 
N2(days) 0.4742 0.7043 -0.8888 1.9017 0.4933 
N3(days) -0.2065 0.7108 -1.5968 1.2052 0.7698 
Infected (vs. Non-infected) -0.0740 0.1367 -0.3421 0.1931 0.5893 
Apache II 0.0010 0.0059 -0.0104 0.0126 0.8522 
CRP 0.0700 0.0071 0.0562 0.0842 <0.0001 
σ 0.4544 0.0401 0.3977 0.5524 <0.0001 

Longitudinal process for log(PCT)      
Intercept -2.2240 0.4880 -3.1840 -1.2634 <0.0001 
N1(days) -2.5195 1.2760 -5.0520 -0.0087 0.0495 
N2(days) 0.3525 1.0732 -1.7270 2.4686 0.7478 
N3(days) 0.5202 0.9883 -1.4281 2.4699 0.5914 



 Mean SD 2.5% 97.5% P 
Infected (vs. Non-infected) 1.1243 0.2819 0.5747 1.6779 0.0005 
Apache II 0.0503 0.0124 0.0259 0.0750 <0.0001 
CRP 0.0592 0.0140 0.0323 0.0868 0.0001 
σ 0.8884 0.0692 0.7919 1.0552 <0.0001 

The terms Ni(days) denote the basis for a natural cubic spline with 3 degrees of freedom. 
CRP, C-reactive protein; P, tail probability [2×min{P(·>0),P(·<0)}]; PCT, procalcitonin; PSP, pancreatic stone protein; SD, standard deviation; VAP, ventilator-associated pneumonia. 

 

 

  



Table S3. Posterior summaries of the more relevant parameters and hyperparameters of the joint model 3. 

 Mean SD 2.5% 97.5% P 

Survival process (VAP)      
PSP (normalized to 0-1 range) daily change 0.7897 0.6091 -0.4067 2.0085 0.1884 
log(CRP) daily change -0.3548 0.5351 -1.4259 0.6670 0.5090 
log(PCT) daily change -0.4270 0.4359 -1.3056 0.4548 0.2979 
Infected (vs. Non-infected) -1.0420 0.5599 -2.1925 -0.0273 0.0417 

Longitudinal process for PSP (normalized to 0-1 range)      
Intercept -2.6909 0.7204 -4.1400 -1.2891 0.0001 
N1(days) 0.4695 0.5878 -0.6733 1.6403 0.4207 
N2(days) 0.1392 1.5120 -2.7917 3.1393 0.9316 
N3(days) -0.4724 1.1292 -2.7291 1.6850 0.6721 
Infected (vs. Non-infected) 0.5094 0.4145 -0.3069 1.3229 0.2143 
Apache II 0.0534 0.0170 0.0204 0.0874 0.0022 
CRP 0.0414 0.0211 0.0004 0.0832 0.0480 
σ 5.5677 0.5142 4.5852 6.5960 <0.0001 

Longitudinal process for log(CRP)      
Intercept 1.1211 0.2502 0.6377 1.6203 <0.0001 
N1(days) -0.2954 0.6789 -1.6066 1.0586 0.6502 
N2(days) 0.4777 0.7050 -0.9073 1.8777 0.4938 
N3(days) -0.2060 0.7107 -1.5896 1.1825 0.7668 
Infected (vs. Non-infected) -0.0723 0.1375 -0.3397 0.1963 0.6009 
Apache II 0.0011 0.0058 -0.0102 0.0127 0.8395 
CRP 0.0700 0.0071 0.0563 0.0843 <0.0001 
σ 0.4547 0.0406 0.3980 0.5547 <0.0001 

Longitudinal process for log(PCT)      
Intercept -2.2255 0.4851 -3.1841 -1.2722 <0.0001 
N1(days) -2.5026 1.2748 -5.0330 0.0579 0.0559 
N2(days) 0.3436 1.0734 -1.7958 2.4521 0.7449 
N3(days) 0.5081 0.9853 -1.4300 2.4724 0.5963 



 Mean SD 2.5% 97.5% P 
Infected (vs. Non-infected) 1.1170 0.2841 0.5690 1.6703 0.0005 
Apache II 0.0502 0.0124 0.0259 0.0748 <0.0001 
CRP 0.0596 0.0139 0.0325 0.0867 <0.0001 
σ 0.8885 0.0686 0.7931 1.0585 <0.0001 

The terms Ni(days) denote the basis for a natural cubic spline with 3 degrees of freedom. 
CRP, C-reactive protein; P, tail probability [2×min{P(·>0),P(·<0)}]; PCT, procalcitonin; PSP, pancreatic stone protein; SD, standard deviation; VAP, ventilator-associated pneumonia. 

 

 

  



Table S4. Posterior summaries of the more relevant parameters and hyperparameters of the joint model 4. 

 Mean SD 2.5% 97.5% P 

Survival process (VAP)      
PSP (normalized to 0-1 range) value 0.0512 0.1284 -0.1992 0.3053 0.6857 
PSP (normalized to 0-1 range) daily change 0.8170 0.5902 -0.3403 1.9991 0.1522 
log(CRP) value 0.0051 0.1423 -0.2721 0.2881 0.9741 
log(CRP) daily change -0.3955 0.5528 -1.5180 0.6613 0.4744 
log(PCT) value -0.0729 0.0998 -0.2840 0.1144 0.4620 
log(PCT) daily change -0.3792 0.4592 -1.3204 0.5350 0.3733 
Infected (vs. Non-infected) -1.0386 0.5604 -2.1924 -0.0085 0.0479 

Longitudinal process for PSP (normalized to 0-1 range)      
Intercept -2.7163 0.7230 -4.1716 -1.3288 <0.0001 
N1(days) 0.4630 0.5936 -0.6803 1.6256 0.4340 
N2(days) 0.2092 1.4925 -2.7112 3.1962 0.9031 
N3(days) -0.4199 1.1068 -2.7088 1.7489 0.7032 
Infected (vs. Non-infected) 0.5184 0.4141 -0.2838 1.3314 0.2099 
Apache II 0.0537 0.0171 0.0200 0.0876 0.0022 
CRP 0.0412 0.0206 0.0010 0.0818 0.0448 
σ 5.5601 0.5150 4.5787 6.5920 <0.0001 

Longitudinal process for log(CRP)      
Intercept 1.1213 0.2498 0.6338 1.6101 0.0001 
N1(days) -0.2857 0.6800 -1.6141 1.0488 0.6689 
N2(days) 0.4720 0.7093 -0.9294 1.8712 0.4999 
N3(days) -0.2152 0.7192 -1.6155 1.1891 0.7544 
Infected (vs. Non-infected) -0.0726 0.1362 -0.3421 0.1936 0.5958 
Apache II 0.0011 0.0058 -0.0103 0.0126 0.8568 
CRP 0.0701 0.0071 0.0560 0.0843 <0.0001 
σ 0.4545 0.0404 0.3979 0.5534 <0.0001 

Longitudinal process for log(PCT)      
Intercept -2.2212 0.4859 -3.1656 -1.2535 <0.0001 



 Mean SD 2.5% 97.5% P 
N1(days) -2.5231 1.2558 -4.9786 -0.0328 0.0474 
N2(days) 0.3468 1.0678 -1.7540 2.4805 0.7427 
N3(days) 0.5168 0.9773 -1.3907 2.4386 0.5964 
Infected (vs. Non-infected) 1.1149 0.2834 0.5592 1.6675 0.0002 
Apache II 0.0502 0.0124 0.0260 0.0748 0.0001 
CRP 0.0594 0.0139 0.0324 0.0876 <0.0001 
σ 0.8874 0.0669 0.7923 1.0546 <0.0001 

The terms Ni(days) denote the basis for a natural cubic spline with 3 degrees of freedom. 
C-RP, C-reactive protein; P, tail probability [2×min{P(·>0),P(·<0)}]; PCT, procalcitonin; PSP, pancreatic stone protein; SD, standard deviation; VAP, ventilator-associated pneumonia. 

 

 

 

  



Table S5. Posterior summaries of the more relevant parameters and hyperparameters of the joint model 5, including only patients with non-

infection at admission. 

 Mean SD 2.5% 97.5% P 

Survival process (VAP)      
PSP (normalized to 0-1 range) value 0.3672 0.3626 -0.3121 1.1216 0.2935 
PSP (normalized to 0-1 range) daily change -0.4091 0.9536 -2.3198 1.4156 0.6662 
PSP (normalized to 0-1 range) cumulative area -0.4103 0.3933 -1.2248 0.3285 0.2817 

Longitudinal process for PSP (normalized to 0-1 range)      
Intercept -2.3868 0.8871 -4.1896 -0.6933 0.0060 
N1(days) 0.3692 1.7737 -3.0551 3.8709 0.8426 
N2(days) -0.8551 1.5791 -4.1242 2.1378 0.5767 
Apache II 0.0464 0.0222 0.0029 0.0908 0.0369 
CRP 0.0142 0.0338 -0.0524 0.0805 0.6643 
σ 6.8608 0.9542 5.0099 8.7773 <0.0001 

The terms Ni(days) denote the basis for a natural cubic spline with 2 degrees of freedom. 
P, tail probability [2×min{P(·>0),P(·<0)}]; PSP, pancreatic stone protein; SD, standard deviation; VAP, ventilator-associated pneumonia. 

 

 

  



Figure S1. The estimated cumulative incidence of VAP using the Kaplan-Meier approach and the competing risks approach. 

 

The solid line shows the cumulative incidence of VAP calculated using the Kaplan-Meier approach without accounting for competing risk events. The dashed line shows the 
cumulative incidence of VAP, after adjusting for competing risk. The dotted and dash-dotted lines show the cumulative incidence of weaning and death, respectively. 
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