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Association between preoperative glycaemic control (HbA1c) and early
outcomes following primary hip and knee arthroplasty
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Aims:
This study investigates the relationship between diabetes mel-
litus (DM), glycated haemoglobin (HbA1c), and postoperative
outcomes among patients undergoing hip and knee arthro-
plasty.

Methods:

We conducted a single-centre cohort study of patients who
underwent primary hip or knee arthroplasty between June 2008
and December 2019 and for whom preoperative HbAlc had
been recorded. Cases were categorized by preoperative HbAlc
as ‘diabetes’ (248 mmol/mol), ‘prediabetes’ (242 mmol/mol
and <48 mmol/mol), ‘no diabetes’ (<42 mmol/mol), or in ‘re-
mission’ (preoperative HbAlc <42 mmol/mol but having a
historic HbAlc result 242 mmol/mol). Multivariable logistic
regression and restricted cubic splines were used to examine
the association between diabetes status, HbAlc, and early
postoperative outcomes.

Results:

Analysis of 9,454 procedures (18.4% diabetes, 23.5% predia-
betes, 49.7% no diabetes, 8.4% in remission) revealed that DM
was associated with a 50% greater likelihood of experiencing
one or more postoperative complications (odds ratio (OR) 1.47
(95% CI 1.26 to 1.71)), a 60% greater risk of acute kidney in-
jury or electrolyte abnormality (OR 1.57 (95% CI 1.33 to 1.87)),
and more than double the risk of postoperative urinary tract
infection (OR 2.25 (95% CI 1.15 to 4.52)) and deep surgical
site infection (OR 2.03 (95% CI 1.05 to 3.86)) compared to
individuals without diabetes. There was a substantial increase
in complication risk as HbAlc entered prediabetes range with
no evidence of a plateau or threshold effect, and a profound
reduction in the risk of almost all recorded complications for
patients in remission from previously elevated HbAlc.

Conclusion:

DM was associated with an increased risk of almost all measured
early postoperative complications. Interventions to reduce el-
evated HbAlc, to any degree, may benefit patient outcomes,
however these must be balanced with the risk of iatrogenic
harm.
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Fig. 3

Association between preoperative glycated haemoglobin (HbA1c) level and modelled relative risk of composite postoperative complications and
deep surgical site infection (SSI). Plot matrix showing the association between change in HbA1c level and the modelled relative risk of postoperative
outcomes following primary hip and knee arthroplasty after adjustment for confounding factors (age, sex, American Society of Anesthesiologists
(ASA) grade, procedure, and time). Adjustment variables were considered to be at their reference values according to the model, except for time,
where the most recent period was used. Line and shaded area represent the modelled relative risk and 95% Cl relative to the baseline risk of an
individual with an HbA1c = 40 mmol/mol (the median HbA1c for the entire cohort). Annotations indicate the modelled relative risk (and 95% Cl) for
increments of 10 mmol/mol HbAT1c, illustrated by the corresponding point and error bar. Example interpretation: an individual with a preoperative
HbA1c of 70 mmol/mol was at 75% greater risk (relative risk 1.75 (95% Cl 1.44 to 2.13)) of suffering ‘any complication’ compared to an individual
with HbA1c = 40 mmol/mol. AKI, acute kidney injury; ICD, International Classification of Diseases (version 10). An additional figure is available with
percentage units in the Supplementary Material.
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