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Response/Recommendation: Protein-based nutritional supplementation reduces the occurrence
of early surgical site infection (SSI) in major orthopedic surgery, particularly in patients who are
at poor nutritional status.

Level of evidence: Limited

Delegate Vote:

Rationale:

Malnutrition or suboptimal nutrition, commonly found in orthopedic and trauma patients, can
impair immune response, delay wound healing, and increase susceptibility to infections,
including surgical site infections (SSIs) after major orthopedic and trauma surgical procedures
[1, 2,3, 4, 5]. Moreover, hypoalbuminemia, a proxy of malnutrition, has been identified as a risk
factor for failure of surgical treatment of periprosthetic joint infection (PJI), including
debridement and retention as well as one- or two-stage revision surgery [6, 7, §8].

Nutritional supplementation has been increasingly investigated in the last decade [9, 10] and
recently recognized by some authors as an important aspect of preventing SSIs in orthopedic
patients [11].

In particular, protein supplementation with or without other nutritional supplements, including
amino-acids and vitamins, has been shown to reduce the incidence of early SSIs in patients
undergoing major orthopedic surgical procedures. Goncalves and co-workers [12] reported on a
retrospective study on patients aged >60 years, undergoing elective orthopedic-cemented or
uncemented total hip or knee replacement, divided into 2 groups: control and immunonutrition (a
mix of proteins, arginine, omega 3 and nucleotides). The immunonutrition group was instructed
to start oral intake of the nutritional supplement 5 days before and to resume it 5 days after
arthroplasty. Logistic regression analysis showed that patients in the immunonutrition group had
a 55% reduction in infectious complications (odds ratio [OR], 0.45; 95% CI, 0.30-0.68; P <
0.001). Chen et al. [13] conducted a recent systematic review and meta-analysis on the role of
high protein-based diet strategies containing (or not containing) carbohydrates, fat, vitamins, and
minerals. Randomized trials in older patients with hip fracture (aged > 50 years) were included.
Overall, 18 studies involving 1,522 patients met the inclusion criteria, providing substantial data
for analysis. High protein-based diet strategies were found to be associated with significantly
elevated albumin levels as well as a significant risk reduction in infective complications (odds
ratio 0.54, 95% CI 0.39 to 0.76), reduced incidence of pressure ulcers and total complications.
Length of hospital stay was also significantly reduced, with a tendency towards a lower mortality
risk and readmission rate, although not statistically significant. The overall compliance with the
high protein diet ranged from 64.7% to 100%.

More recently, a retrospective study on patients undergoing spinal fusion surgery [14] disclosed
that patients receiving the supplemental diet (n=229) demonstrated fewer wound complications



(7% vs. 21%, p=0.004) and reoperations (3% vs. 11%, P=0.016) compared to those without
supplementation (n=56). Patients with normal preoperative pre-albumin levels experienced more
wound complications without the supplemental diet (5% vs. 18%, p=0.025). A similar trend was
seen in patients with low preoperative pre-albumin (12% vs. 26%, p=0.12). The postoperative
nutritional program was designed by a registered dietitian to supplement but not replace regular
meals and increase the nitrogen balance. Components of the diet consisted of a mix of proteins,
collagen, specific amino-acids, vitamins, zinc and other components. This study confirmed
findings of a prior study by Saleh et al., whose prospective randomized controlled trial of 103
patients undergoing elective primary spine surgery demonstrated significantly lower rates of
perioperative wound healing complications (3.4% vs. 17.9%, p< 0.05). The trial also showed that
patients receiving supplementation had 10 times lower rates of in-hospital minor complications
(2.1% vs. 23.2%, P<0.01), while subgroup analysis demonstrated that malnourished patients who
received perioperative nutritional supplementation had lower rates of minor complications during
admission (0.0% vs. 34.4%, P=0.01) and return to the operating room within 90 days (0.0% vs.
12.4%, p=0.04). Intervention group received nutritional supplementation (protein shake) twice
daily from postoperative day 0 to two weeks post-discharge.

Scientific evidence concerning other nutritional supplements and their impact on post-surgical
infection is limited. Arginine and glutamine alone have been reported to enhance wound healing,
even if not specifically in orthopedic surgery [15] and a four oral probiotics regime has been
suggested to reduce the occurrence of post-surgical infection in an heterogenous series of trauma
patients [16].

Recent systematic reviews and meta-analysis do not support a statistically significant role to
prevent post-surgical infection complications in orthopedic and trauma patients for vitamin C
[17], vitamin D [18] or zinc [19], when used alone.

Concerning the methodological aspects of the available literature, it is worth noting that SSIs and
wound complications are often endpoints included among others, with only isolated studies
specifically addressing septic complications only. Furthermore, a univocal definition of these two
endpoints is lacking across the studies, while the observational period is restricted to a maximum
of 12 weeks after index surgery, with no information regarding the impact of nutritional
supplementation on longer term implant-related infection rate, cost-effectiveness and possible
side effects.

Conclusion:

There 1s limited evidence supporting the role of protein-based nutritional supplementation in
reducing SSIs, particularly in malnourished patients or nutritionally at-risk patients undergoing
major orthopedic surgery. Nevertheless, the assessment and correction of patients’ nutritional
status must be considered in infection management algorithms in orthopedics, particularly with
regard to the prevention of SSIs, even if the effectiveness of supplementation may vary based on
the individual patient factors, and further studies are needed to refine guidelines on nutrient
dosages, timing and the comparative efficacy of different supplements.
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