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Abstract

Introduction: Patients with total hip arthroplasty (THA) due to osteoarthritis (OA) are usually
healthy, some with a remaining lifetime of several decades after surgery. Patients with hip arthro-
plasty due to a femoral neck fracture (FNF) are often old and frail with 13 % mortality within 90
days of surgery. To predict all-cause mortality for those groups has been considered but no pre-
diction model has so far been widely accepted.

Patients and methods: We developed an R package to estimate comorbidity from large datasets.
We used data from the Swedish Hip Arthroplasty Register (SHAR), the National patient register
(NPR), the national prescription register, the Longitudinal integrated database for health insurance
and labour market studies (LISA), the Swedish population register and the National Joint Registry
for England, Wales, Northern Ireland, the Isle of Man and the States of Guernsey (NJR). We
evaluated the discriminatory abilities of the Charlson and Elixhauser comorbidity indices to pre-
dict mortality for patients with hip arthroplasty due to OA and FNF. We also developed a new
statistical prediction model for 90-day mortality after cemented THA due to OA using a bootstrap
ranking procedure with logistic least absolute shrinkage and selection operator (LASSO) regres-
sion. The model was validated internally, as well as externally with patients from England and
Wales. We built a web calculator for clinical usage. Finally, association between the Elixhauser
comorbidity index and the restricted mean survival time (RMST) after surgery was assessed for
patients with THA due to OA.

Results: The coder R-package provides a dynamic solution for patient classification. Neither the
Elixhauser, nor the Charlson comorbidity indices accurately predicted mortality after hip arthro-
plasty due to OA or FNF (area under the curve (AUC) < 0.6 and AUC < 0.7; where 0.7 is a
common lower threshold for an acceptable model). The new model, based on age, sex, the Amer-
ican Society of Anesthesiologists (ASA) physical status class, and the presence of cancer, disease
of the central nervous system (CNS), kidney disease and obesity, did predict 90-day mortality
with good discriminatory ability (AUC > 0.7) and was well calibrated for predicted probabilities
up to 5 %. Shortening of the RMST for 10 years after surgery ranged from 315 days for patients
with no comorbidity, to 1,193 days for patients with at least 3 comorbidities.

Conclusion: We found that the Charlson and Elixhauser comorbidity indices, although associated
with RMST, did not predict mortality after hip arthroplasty. Our parsimonious model did predict
90-day mortality after THA due to OA.
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