
MATERIALS & METHODS  

RESULTS

Table 1. Groups were matched for age and

sex. Cognitive scores and Alzheimer’s

disease biomarkers (AB42, T-tau, and p-

tau) differed between the groups. Significant p-

values are shown in bold. *p < 0.05, **p < 0.01, *** p < 0.001

control vs delirium.

1. The chart of process of sample

collection

Table 2. Perioperative changes in

metabolites did not independently predict

prostoperative delirium. Significant p-values are

shown in bold. *p < .05, **p < .01 variables vs delirium.

A nested case-control cohort of post-operative delirium

finds levels of higher levels of ornithine pre-operatively, and

higher levels of spermine post-operatively in plasma, indicating

disturbed polyamine metabolism
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Fig 1. Perioperative changes in spermine

and ornithine differed significantly

between delirium and no delirium groups.
Spermine (A) and ornithine (B) concentrations (μM) in

pre- and post-op samples. Spermine (C) and ornithine

(D) concentrations (μM) in pre- and post-op samples

with control and delirium. *p < 0.05, **p < 0.01, and ***p

< 0.01 for both pre- and post-op and pre- and post-op with

control and delirium for each group.

INTRODUCTION

Predictor variables for delirium

Fig 2. Multivariate modelling of

metabolite data. (A) Partial least squares

discriminant analysis (PLS-DA) of pre-operative and

post-operative samples and (B) the resulting variable

importance in projection (VIP) plot showing the 15 most

influential metabolites responsible. (C) PLS-DA of

control and delirium cases pre-operatively and post-

operatively and (D) resulting VIP showing the 15 most

influential metabolites responsible.

Multivariate modelling 

Changes related to delirium and surgery 

Clinical characteristics

2. Targeted metabolomics

Statistics
Paired Student’s t-test 

the Wilcoxon Mann-Whitney test 

False discovery rates (FDR, q-value) 

Binary logistic regression

3. Data analysis

MetaboAnalyst software
PLS-DA, VIP scores

Delirium after surgery is common in older

people. The mechanisms underlying delirium

development are unclear. We investigated the

plasma metabolites significantly affected by

orthopaedic surgery to better understand the

causes of post-operative delirium.

Participants (n = 54) matched for age and

gender were sampled from an observational

cohort study investigating post-operative

delirium. Participants were ≥65 years without a

diagnosis of dementia presenting for primary

elective hip or knee arthroplasty. Plasma

samples collected pre- and post-operatively

were grouped as either control (n = 26, aged:

75.8 ± 5.2) or delirium (n = 28, aged: 76.2 ±
5.7). Metabolite profiling of plasma was

undertaken using a triple-quadrupole mass

spectrometer.

Pre- and post-operative changes in plasma 

ornithine and spermine, respectively, are 

associated with postoperative delirium. These 

findings support the hypothesis that disturbed 

polyamine metabolism is an underlying factor 

in delirium which must be further investigated.
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