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> Persistent postoperative pain (PPP) affects ~20% of patients V“ia("l“) IMTE' Aceuracy | Sensifivily | Precision | ROT-ATE > PPP: n=79 (49.4%) vs Non-PPP: n=81 (50.6%).
Pre-op (n=20 Penalized Logistic 0.61 0.62 0.59 0.64 _ _ _ _ _
after Total Knee Arthroplasty (TKA). - » Top features associated with higher risk of PPP included:
_ S _ _ o _ Intra-op + PACU (n=17) XGBoost 0.62 0.60 0.65 0.70 . _ _
> PPP .patlents show distinct perioperative clinical profiles that bod1 + Pod + Discharge (1=22) RO 0o 0 el 06 = higher plasma thymus- and activation-regulated
may Inﬂuence Iong-term OUtcomeS Pre-op + Intra-op + PACU (n=37) Gradient Boosting 0.66 0.65 0.64 0.71 ChemOklne (TARC) |eve|S In the PACU
» Contributions of clinical & biological factors (e.g., cytokines) Pre-op + Intra-op + PACU + Pod1 + Pod2 + Discharge (n=59) XGBoost 0.64 0.66 0.61 0.72 » higher preoperative NRS pain score at rest
to PPP risk remain poorly understood. Top 25 most frequent features (n=25) XGBoost 0.69 0.67 0.69 0.78 m Ionger tourniquet time in the OR
» Goal. Apply a machine learning (ML) approach to identif i -
" I .pply d biological dg ,f ) frl):’pPP fror TKA y Figure: Common top 10 most important features from ML models using 6 different feature * higher plasma IFN Gamma in PACU
ey clinical anda plological predaictors o arter - selection methods (Red — Positive association with PPP; Blue — Negative) = |ower worst preoperative NRS score
METHODS P Feature '”"p"rta”CERa”"‘”g 2y RAT] W e 10.0 » Most consistently important features across models are
daSma pacu

highlighted in red boxes in the Figure.

NRS score at rest preop

» IRB #2016-361: 160 patients with 318 clinical and biological
(serum cytokine/adipokine levels) features (2016/5-2018/2).

» PPP definition: NRS>0 at 6 months post-TKA.
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DISCUSSION

Tourniquet time in OR

IFN Gamma Plasma pacu

Worst NRS score preop

- , 2 - , ) - , N 2 . . . . .
Data Preprocessing Feature Selection Modeling ‘ 1P 1beta Plasma pacy o > We Successfully identified key early clinical and bIOlOglCal
e Missing value irpputation . Sequen.tial selection * Penalized Logistic Regression . _ % prediCtorS Of PPP SiX months after TKA USing ML,
e One-hot encoding . » Pre-/intra-/post-op . e Random Forest Leptin Plasma preop 25 ] ] i .. ] .
(categorical) e Top k most frequent e Gradient Boosting Decision Tree = aChleV|ng acceptable discrimination ab|l|ty.
e Standardization variables e XGBoost VEGF Plasma pod1 - 8 z a : :
(continuous) 5 » TARC levels in PACU consistently emerged as the most
- S 7 3 o 5 et - oy important feature across multiple models, alongside OR
f - p N NRS score movement preop - 10 4§ . . ,
S /Variable Importance Ranking Performance Evaluation ) L8 Plasma pod1. . f_;l tournlquet time and PACU MIP1beta levels.
“Data * Average SHAP values across 10 * Accuracy, Sensitivity, 0 g » These findings highlight the importance of incorporating
- festing foles rrecision, ROCAEE o Flosma pott : : cytokine analysis and patient-specific pain profiles in
e N y - Y S ]
t; __________________ enoth o eeey. 6 - -50 g predicting PPP, suggesting that integrating high
i ’ Training folds - Tesing o el RO U P10 Plasma preop ° dimensional clinical and biological data can improve early
i Fold1 | Fold2 | Fold3 | Fold4 | Fold5 | Fold6 | Fold7 | Fold8 | Fold9 | Fold 10 —> Performancel |— Time epidural PCA was in place- 2 _75 IdentIfICathn Of hlg h'nSk patlentS
| Fold1 | Fold2 | Fold3 | Fold4 | Fold5 | Fold6 | Fold7 | Fold8 | Fold9 | Fold 10 [ Performance 2 [ overai IL7 Plasma pacu > ® » Future works may focus on Comparing findings using
.. Peformance | : : NRS=3 as PPP definition.
'| Fold1 | Fold2 | Fold3 | Fold4 | Fold5 | Fold6 | Fold7 | Fold8 | Fold9 | Fold 10 —> Performance 10 |— Top25 most frequent  Pre-op  Intra-op + PACU Podl + Pod2 Pre-op  Pre-op + Intra-op o0
! ! + Discharge + Intra-op  + PACU + Pod1l

e R R R + PACU + Pod2 + Discharge
Model
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