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Abstract: Objective Based on the population pharmacokinetic (PPK) theory, to establish a PPK model of tigecycline in elderly
patients with infection and to evaluate the PPK model. Methods The elderly patients hospitalized in the Drum Tower Hospital
Affiliated to Medical School of Nanjing University from January 1, 2019 to August 30, 2022 who used tigecycline intravenously
were collected as research objects. The gender, age, body mass, drug dose, administration time, therapeutic drug monitoring
sampling time, blood concentration, alanine aminotransferase (ALT), aspartate transaminase (AST), alkaline phosphatase (ALP)
and y-glutamyl transpeptidase (y-GT), albumin (ALB), direct bilirubin (DBIL), total bilirubin (TBIL), blood urea nitrogen (BUN),
creatinine (Cr), creatinine clearance rate (CrCL) calculated by Cockcroft Gault formula and other data. The clinical administration

scheme of patients was intravenous drip of tigecycline 50 mg or 100 mg, the first dose was doubled, and the drug was administered
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once every 12 h. The PPK model was established by nonlinear mixed effect model, and the pharmacokinetic parameters were
calculated. The final model was internally evaluated by goodness-of-fit diagnosis, bootstrap method, and visual predictive checks.
The predictive performance of the final model was examined using goodness-of-fit plots, visual predictive checks, and predictive
test errors for external validation. Results A total of 108 elderly patient data were included, including data from 79 patient in the
modeling group with 309 blood drug concentration monitoring points, data from 29 patients in the external validation group with 87
monitoring points for blood drug concentration. The main types of infection in patients include lung infections, abdominal
infections, skin and soft tissue infections. The final PPK model was a two-compartment model, and the typical estimates of clearance
(CL), central ventricular volume of distribution (7)), atrioventricular clearance (Q), and peripheral ventricular volume of distribution
(V,) were 8.85 L-h™', 50.4 L, 19.1 L-h™', and 202.0 L, respectively. BUN has a significant effect on the CL of tigecycline. Both
internal and external validation of the model performed well, indicating that the predictive performance of the final model is stable
and reliable. Conclusion The established PPK model is the first PPK model of tigecycline for elderly patients, which can provide a
reference for the individualized use of tigecycline in elderly patients.
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Table 1 Basic demographic information of included
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Table 2 PPK estimation results of basic model

patients 4 — MR (RSE/%) - E B (RSE/%)
T H jeg e SRR OFV —270.896 —375.647
n/tl 79 29 CL/(L-h™D 8.8 (5.6) 8(8)
JlIREE6=A 309 87 Vi/L 86.2 (9.4) 523 (8)
PN 5120 54/25 20/9 O/(L-h™ — 18.5 (17D
HERE 75.78+8.72 73.02+7.15 V,/L — 278 (22)
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ALT/(U-L™ ") 44.38+61.17 39.31£30.59 o’V 0.109 (43.7) 0 (fixed)
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y-GT/(U-L™") 75.57+71.46 82.16+61.93 oV, — 0.227 (72)
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Table 3 Pharmacokinetic parameter estimates for the final model

SH it e RSE/% W AR /%% 95%CI

OFV -394.142 — — —
CL(L-h™" 0, 8.85 7.9 — 7.472~10.228
V(L) 0, 50.4 12.7 — 37.836~62.964
O(L-h™ 0, 19.1 27.9 — 8.653~29.547

7,(L) 0, 202 20.8 — 119.484~284.516

BUN 05 -0.011 9 17.3 — -0.016~-0.008

o’ CL 0.203 20.0 6 —

w*V, 0(fixed) — — —

o’ 0(fixed) — — —

o’ Vs 0(fixed) — — —

G 0.111 11.2 9 —

fixed-i% S Kk [ & NE

fixed-the parameter is fixed to zero
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Fig. 2 Diagnostic chart of goodness-of-fit for internal validation of tigecycline PPK model
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Table 4 Fitting parameter results of bootstrap method

5 fili 5 _ BS % -
fHE(RSE/%)  Hfikk 95%CI
0, 8.85(7.9) 8.809 7.743~9.952  -0.039
0, 50.4(12.7) 48.557 38.580~62.314 -1.890
0, 19.1(27.9) 20.426 10.994~27.213 1.323
0, 202.0(20.8) 207.837 129.245~274.076 6.176
05 -0.0119(17.3) -0.0108 -0.017~-0.006  0.001
®’CL  0.203(20.0) 0.202 0.132~0.273  -0.001
oV, 0(fixed) — — —
o’ Q 0(fixed) — — —
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