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Response/Recommendation: Yes. There is consistent evidence demonstrating that vitamin D
deficiency is associated with increased risk of subsequent SSls and/or PJIs in patients
undergoing orthopaedic procedures, particularly in lower extremity arthroplasty.

Strength of recommendation: Limited

Delegate Vote:

Rationale:

Vitamin D is critical in modulating the human body’s calcium axis, maintaining bone mineral
density, and regulating the immune system [1]. Given its essential role in innate immunity,
determining the influence of vitamin D deficiency (VDD) on the rates of surgical site infection
(SSI) and periprosthetic joint infection (PJI) is a focus by researchers and clinicians. This is
critical given the high prevalence of VDD, cited as 41.6% in the general United States
population and up to 75% of patients undergoing arthroplasty [2, 3]. Most of the relevant
literature on VDD in arthroplasty pertains to hip and knee total joint arthroplasty (TJA).
Generally, it is accepted that serum 25-hydroxyvitamin D levels below 20 ng/mL are associated
with a higher incidence of postoperative complications, including PJI, and may be a modifiable
risk factor in TJA [4]. However, the majority of studies are observational rather than
interventional and thus cannot infer causation [5].

An observational study by Maeir et al. published in 2014 highlighted the significance of this
topic, identifying a VDD prevalence rate of 64% in those undergoing primary hip and knee TJA.
Additionally, they found a 52% prevalence in those undergoing aseptic revision and 86% in
those undergoing septic revision (p < 0.001) [6]. Due to this association, these authors and others
recommended vitamin D supplementation as a potential intervention to reduce the risk of PJI. A
similar study was published by Signori et al. in 2015, which included patients with PJI and
surgically treated osteoarticular infections. In their cohort, both aseptic and infection-related
cases had serum vitamin D levels below reference values. Conversely, they observed that the
average vitamin D values of patients who had aseptic failure were significantly lower than those
with infection (18.5 £ 6.5 ng/mL vs. 13.6 £ 9.4 ng/mL, p <0.05) [7].

Perhaps the most promising study was an in vivo mouse model by Hegde et al. Researchers
implanted a stainless steel implant in vitamin D deficient mice, sufficient, and “rescued” mice
who received parenteral supplementation three days prior to surgery. They concluded that VDD
results in increased bacterial burden and neutrophil infiltration and that this effect can be
reversed with preoperative repletion of vitamin D [8]. The same group followed up in 2018 with
a retrospective study that included 6,593 patients, 868 of whom had VDD. They showed that the



cohort with VDD had a higher risk of SSI necessitating irrigation and debridement (OR 1.76, p =
0.001) as well as prosthesis removal (OR 2.97, p < 0.001), at the one-year follow-up. Notably, no
assessment of whether vitamin D repletion could mitigate risk was performed in this study [4].
Traven et al. had similar results in their retrospective case control study that included 126 TJA
patients. They found that VDD, while controlling for nutritional parameters such as albumin and
transferrin, was associated with an increased risk of 90-day complications including PJI as a
reason for revision surgery [9]. Furthermore, they showed that revised PJI patients were more
likely to have VDD as compared to aseptically revised patients (72.7% vs. 48.4%, p = 0.016).
The researchers concluded that VDD should be considered a modifiable risk factor for
complications following revision arthroplasty.

Recently, in a prospective database study published in 2024, Birinci et al. compared patients who
received a single oral dose of 7.5 mg two weeks prior to index surgery (n = 488) with a group
whose preoperative vitamin D levels were unknown and who did not receive vitamin D
supplementation (n = 592). The total number of complications (8.6% vs. 4.3%; respectively; P =
0.005), superficial wound infection (2.5% vs. 0.2%, respectively; P < 0.001), and postoperative
cellulitis (2.2% vs. 0% respectively; P < 0.001) were statistically higher in the patient group who
did not receive vitamin D supplementation. They concluded that preoperative vitamin D
supplementation in deficient TJA patients may reduce postoperative complications, including
superficial wound infection and postoperative cellulitis. Furthermore, they specifically
recommend a single preoperative oral dosage of 300,000 U to correct VDD and improve TJA
outcomes [10].

Conclusion:

There is supportive evidence that VDD in the early postoperative period following primary
arthroplasty is a risk factor for complications, including PJI, SSI, and wound problems [11].
More specifically, several observational studies correlate serum vitamin D concentrations to a
reduced incidence of orthopaedic infection, consistent with studies in other specialties that
demonstrate VDD as a risk factor for infection [12, 13]. This suggests that supplementation may
improve outcomes. However, most studies are inconsistent regarding when vitamin D levels
were measured, with some studies evaluating levels at the point of infection diagnosis, while
others reporting baseline levels [14]. Additionally, there is limited data on the optimal route of
administration and dosing of vitamin D. In summary, further large-scale, prospective studies are
needed to establish clear causation of complications and infection from VDD and standardize
recommendations for vitamin D optimization in orthopedic surgery patients.
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