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Abstract

Background and Objectives: Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are in-
creasingly prescribed for obesity and type 2 diabetes mellitus. While these agents provide
substantial metabolic benefits, concerns have emerged regarding their effects on nutri-
tional status and potential implications for perioperative outcomes. Materials and Methods:
A scoping review was conducted in accordance with PRISMA-ScR guidelines. A struc-
tured literature search was conducted from 2 May 2026 to 8 June 2026 examining GLP-
1RA therapy, nutritional status, body composition and surgical outcomes. Eligible studies
included investigations of postoperative outcomes associated with GLP-1RA use, nutri-
tional and body composition effects of GLP-1RAs, associations between nutritional abnor-
malities and surgical outcomes, and perioperative nutritional optimisation strategies.
Data were extracted and synthesised narratively. Results: Twenty studies met the inclu-
sion criteria. Four major themes were identified: (1) nutritional and body composition
changes associated with GLP-1RA therapy, (2) effects of malnutrition, sarcopenia, myoste-
atosis and micronutrient deficiencies on surgical outcomes, (3) postoperative outcomes
associated with GLP-1RA use, and (4) perioperative nutritional assessment and optimisa-
tion strategies. GLP-1RA therapy was consistently associated with reduced energy intake,
inadequate protein intake, micronutrient deficiencies and loss of lean body mass. These
abnormalities overlap with recognised risk factors for adverse postoperative outcomes.
Despite this, clinical studies generally reported neutral or favourable postoperative out-
comes among GLP-1RA users, particularly in arthroplasty and hand surgery populations,
although increased wound-healing complications were reported in selected plastic sur-
gery cohorts. Conclusions: Current evidence suggests that GLP-1RAs do not consistently
worsen postoperative outcomes; however, their use is associated with nutritional and
body composition changes that may influence perioperative recovery. Nutritional assess-
ment and optimisation may therefore represent an important component of perioperative
care in patients receiving GLP-1RA therapy.
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1. Introduction

Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have emerged as an increas-
ingly important therapeutic class for the management of obesity and type 2 diabetes melli-
tus. Their use has expanded rapidly in recent years due to their effectiveness in promoting
substantial and sustained weight loss, improving glycaemic control, and reducing cardi-
ovascular risk [1-3]. As the prevalence of obesity continues to rise worldwide, a growing
proportion of patients presenting for elective and reconstructive surgical procedures are
receiving GLP-1RA therapy.

Despite increasing clinical interest, the existing literature remains fragmented across
surgical specialties and study designs. Current evidence encompasses investigations of
postoperative outcomes in patients receiving GLP-1RA therapy, studies examining the
nutritional and body composition effects of these agents, and research evaluating the con-
sequences of malnutrition, sarcopenia and micronutrient deficiencies on surgical recovery
[4-8]. However, these evidence streams have largely been investigated independently,
and no previous review has synthesised their interrelationship within a perioperative con-
text. Existing reviews have primarily focused on perioperative medication management,
delayed gastric emptying or procedure-specific postoperative outcomes, whereas the nu-
tritional consequences of GLP-1RA therapy have generally been examined separately
from surgical outcomes. Integrating these distinct but related areas of evidence may pro-
vide a broader understanding of how GLP-1RA therapy could influence perioperative risk
and help identify priorities for future research and nutritional optimisation strategies.

The aim of this scoping review was therefore to map and synthesise the available
evidence regarding the relationship between GLP-IRA therapy, nutritional status and
surgical outcomes. Specifically, this review explores: (1) nutritional and body composition
changes associated with GLP-1RA therapy, including protein inadequacy, micronutrient
deficiencies and loss of lean body mass; (2) the impact of malnutrition, sarcopenia, my-
osteatosis and micronutrient deficiencies on postoperative outcomes; (3) postoperative
outcomes associated with perioperative GLP-1RA use; and (4) current approaches to peri-
operative nutritional assessment and optimisation aimed at mitigating nutritional risk
and improving surgical recovery. By integrating evidence relating to GLP-1RA-associated
nutritional and body composition changes, established nutritional risk factors for poor
postoperative outcomes, and direct clinical surgical evidence and perioperative nutri-
tional optimisation strategies, this review proposes a conceptual framework to inform fu-
ture perioperative research and clinical practice.

2. Methodology
2.1. Study Design

A scoping review was undertaken to map and synthesise the existing literature ex-
amining the relationship between GLP-1RAs, nutritional status, body composition, and
perioperative surgical outcomes. A scoping review methodology was selected due to the
emerging nature of the evidence base and the anticipated heterogeneity in study popula-
tions, interventions, outcome measures, and study designs. The review was conducted in
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Anal-
yses Extension for Scoping Reviews (PRISMA-ScR) framework. A review protocol was
not prospectively registered.
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2.2. Search Strategy

A structured literature search was conducted using the PubMed database between 2
May and 8 June 2026. PubMed was selected because it provides comprehensive coverage
of biomedical and clinical literature and was considered appropriate for the exploratory
objectives of this scoping review. The search strategy was developed following an initial
exploration of the literature to identify relevant terminology and indexing. Search terms
combined concepts relating to GLP-1RAs, obesity pharmacotherapy, nutrition, malnutri-
tion, protein deficiency, sarcopenia, body composition, wound healing, perioperative care,
surgical complications, and postoperative outcomes using a combination of Medical Sub-
ject Headings (MeSH) and free-text keywords where appropriate. Boolean operators
(AND/OR) were used to combine search concepts and maximise retrieval of relevant stud-
ies. The complete search strategy is provided in the Supplementary Materials. Search re-
sults were imported into Zotero (version 9.0.4) reference management software for organ-
isation and duplicate removal. Reference lists of included studies and relevant review ar-
ticles were manually screened to identify additional eligible studies not captured through
the electronic database search. The literature search, title and abstract screening, full-text
assessment, and data extraction were conducted by a single reviewer.

2.3. Eligibility Criteria
Studies were eligible for inclusion if they met one or more of the following criteria:

1. Investigated the association between GLP-1RA use and postoperative or wound-
healing outcomes.

2. Evaluated the effects of GLP-1RA on nutritional status, dietary intake, body compo-
sition, lean mass, sarcopenia, or micronutrient status.

3. Examined the relationship between malnutrition, sarcopenia, myosteatosis, protein
deficiency, or micronutrient deficiencies and surgical outcomes.

4. Evaluated perioperative nutritional assessment, nutritional optimisation strategies,
prehabilitation, or nutrition-focused interventions relevant to surgical patients.

5. Included adult human populations undergoing surgery or receiving GLP-1RA ther-
apy.

6. Included preclinical mechanistic studies where they provided direct evidence rele-
vant to the biological mechanisms underlying wound healing, nutritional status,
body composition, or surgical outcomes associated with GLP-1RAs.

7. Were published in English and available in full-text form.

Studies were excluded if they:

1. Included paediatric populations.
Were not relevant to perioperative nutrition, body composition, wound healing, or
surgical outcomes.

3. Focused exclusively on the glycaemic or weight-loss effects of GLP-1RAs without
reporting nutritional, body composition, or surgical outcome measures.

4. Were conference abstracts, editorials, correspondence articles, expert opinions, or du-
plicate publications.

5. Were animal or basic-science studies that did not provide mechanistic evidence di-
rectly relevant to perioperative nutrition, body composition, wound healing, or sur-
gical outcomes.
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2.4. Study Selection

All records retrieved from the literature search were imported into Zotero reference
management software, where duplicate records were identified and removed. Titles and
abstracts were screened for relevance to the review objective by a single reviewer. Poten-
tially eligible studies subsequently underwent full-text assessment against the predefined
inclusion and exclusion criteria. Reasons for exclusion were documented where appropri-
ate, and studies meeting all eligibility criteria were included in the final synthesis. Refer-
ence lists of included studies and relevant reviews were screened manually to identify
any additional eligible publications. The study selection process is summarised in Figure
1 (PRISMA flow diagram).

Identification of studies via PubMed

Records removed before
screening:

Recordsiidentiiedfrom: Duplicate records removed (n

PubMed (n =1682) = 143)

Identification

Records screened Records excluded
(n = 1539) (n = 1502)

Reports sought for retrieval Reports not retrieved
(n=237) (n=0)

Reports excluded:
Not relevant to review
question (n =7)

Reports assessed for eligibility
(n=37)

Did not report eligible
nutritional, body composition
or surgical outcomes (n =4)

Review, editorial or
commentary article (n =3)

Studies included in review Did not evaluate GLP-1

(n=20) receptor agonist therapy or
perioperative nutrition
relevant to the review
objectives (n=3)

Included

Figure 1. PRISMA flow diagram demonstrating the identification, screening, eligibility assessment
and inclusion of studies examining the relationship between GLP-1RA therapy, nutritional status

and perioperative outcomes.

2.5. Data Extraction

A standardised data extraction framework was developed prior to data extraction to
ensure consistency across included studies. Data extraction was performed by a single
reviewer using the predefined framework. Extracted variables included author and year
of publication, country of origin, study design, study population, sample size, interven-
tion or exposure, comparator where applicable, nutritional and body composition out-
comes, wound healing and postoperative outcomes, perioperative optimisation strategies,
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and principal study findings. Extracted data were organised into a structured evidence
table to facilitate comparison across studies and identify recurring patterns within the lit-
erature. The extracted data were also reviewed for completeness and consistency before
synthesis.

2.6. Data Synthesis

Given the heterogeneity of study designs, populations, interventions, and outcome
measures, quantitative meta-analysis was not performed. Instead, a narrative synthesis
approach was undertaken.

Following data extraction, studies were grouped according to recurring concepts and
patterns within the literature. Four major themes were identified:

1. Nutritional and body composition changes associated with GLP-1RAs.

2. Effects of malnutrition, sarcopenia, myosteatosis, and micronutrient deficiencies on
surgical outcomes.

3. Postoperative outcomes associated with GLP-1RA use.

a. Clinical evidence of postoperative outcomes.
b.  Mechanistic evidence relevant to wound healing and tissue repair.

4. Perioperative nutritional assessment and optimisation strategies.

Findings within each theme were synthesised descriptively to identify areas of con-
sensus, conflicting evidence, and gaps in the current literature. Particular attention was
given to the interaction between GLP-1RA therapy, nutritional status, and perioperative
outcomes, with the aim of informing future nutritional optimisation strategies for surgical
patients.

As this review aimed to map the breadth and characteristics of the available evidence
rather than evaluate the certainty of effect estimates, a formal methodological quality or
risk-of-bias assessment was not undertaken. This approach is consistent with the objec-
tives and reporting recommendations of the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR), which does not
require formal critical appraisal for scoping reviews.

3. Results
3.1. Nutritional and Body Composition Changes Associated with GLP-1RAs

Theme 1 summarises studies directly evaluating the effects of GLP-1RA therapy on
nutritional status and body composition across five included studies comprising narrative
reviews, observational studies and a systematic review with network meta-analysis.
These studies provide direct evidence that GLP-1RA therapy is associated with nutritional
and body composition changes but do not directly evaluate postoperative outcomes. Nu-
tritional and body composition alterations are among the most consistently reported find-
ings within the literature, with studies describing reduced energy intake, inadequate pro-
tein consumption, micronutrient deficiencies and loss of lean body mass following GLP-
1RA initiation. These changes are primarily attributed to appetite suppression and re-
duced food intake, which contribute to substantial weight loss but may also increase the
risk of nutritional inadequacy and sarcopenia. Given the established importance of ade-
quate nutritional status for tissue repair, immune function and postoperative recovery,
these findings identify potential perioperative nutritional risk factors that provide im-
portant context for interpreting subsequent evidence regarding surgical outcomes.

Reduced energy intake is consistently identified as a central mechanism underlying
nutritional changes associated with GLP-1RA therapy. Urbina et al. describe appetite sup-
pression, decreased food consumption and rapid weight loss as the principal drivers of
nutritional vulnerability among patients receiving GLP-1RA. While these effects contrib-
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ute to therapeutic weight reduction, they may also limit overall dietary intake and in-
crease the risk of inadequate nutrient consumption. Similar concerns are reflected in direct
dietary assessment studies. In a cross-sectional study of 69 GLP-1RA users, Johnson et al.
report inadequate consumption across multiple food groups, including fruits, vegetables,
grains and dairy products, suggesting that reductions in appetite may extend beyond ca-
loric restriction to affect overall dietary quality. Despite these nutritional risks, only 20%
of participants report referral to a dietitian and fewer than half receive guidance regarding
management of gastrointestinal side effects that may further impair intake. Consistent
with these findings, Butsch et al. demonstrate a progressive increase in nutritional defi-
ciencies following GLP-1RA initiation, supporting the proposition that sustained reduc-
tions in dietary intake may contribute to clinically significant nutritional inadequacy over
time. Together, these studies identify reduced energy intake as a commonly reported find-
ing among patients receiving GLP-1RA therapy and a likely contributor to the nutritional
and body composition changes reported throughout the literature.

Protein inadequacy emerges as a recurring concern among patients receiving GLP-
1RA therapy and may represent an important consequence of sustained reductions in di-
etary intake. In a cross-sectional study of 69 GLP-1RA users, Johnson et al. report a mean
protein intake of 77.3 £ 29.2 g/day. While this intake falls within the broad range of protein
targets commonly recommended during weight loss, the substantial variability between
participants suggests that many individuals may still fail to achieve adequate protein in-
take to optimise preservation of lean body mass. Similar concerns are highlighted by Me-
hta et al., who identify protein deficiency as a major contributor to impaired wound heal-
ing due to its role in collagen synthesis, angiogenesis and immune function [9]. The au-
thors note that many patients undergoing significant weight loss fail to achieve recom-
mended protein targets despite guidance recommending approximately 60-120 g of pro-
tein per day. Urbina et al. likewise identify inadequate protein intake as a key nutritional
risk associated with GLP-1RA therapy, noting that appetite suppression and reduced food
consumption may contribute to loss of lean body mass and increased sarcopenia risk
when protein requirements are not met. These findings indicate that reductions in overall
dietary intake may be accompanied by inadequate protein consumption, highlighting
protein preservation as an important consideration during GLP-1RA-induced weight loss.

Micronutrient deficiencies are frequently reported among patients receiving GLP-
1RA therapy and represent a recurring concern throughout the included literature. Urbina
et al. identify deficiencies in vitamin D, vitamin B12, iron and folate as common nutritional
consequences of appetite suppression, reduced dietary intake and rapid weight loss. Sim-
ilar findings are reported by Butsch et al., who demonstrate that nutritional deficiencies
become increasingly prevalent following GLP-1RA initiation, affecting approximately
12.7% of patients at six months and 22.4% at twelve months. Vitamin D deficiency is the
most commonly identified deficiency, occurring in 7.5% of patients at six months and
13.6% at twelve months, while increased rates of B-vitamin and thiamine deficiencies are
also observed [10]. Direct dietary assessment further supports these findings. Johnson et
al. report inadequate intake of multiple micronutrients, including calcium, iron, magne-
sium, potassium and vitamins A, C, D and E among current GLP-1RA users. The identifi-
cation of inadequate vitamin C intake is particularly relevant given its essential role in
collagen synthesis and wound healing. In addition to vitamin C, other micronutrients in-
volved in tissue repair, including zinc and copper, may have important perioperative im-
plications when dietary intake is reduced. While deficiencies in vitamin D, vitamin B12,
iron and folate are most frequently reported, the prevalence of deficiencies in nutrients
with larger physiological stores may be underestimated in shorter-duration studies. Con-
sequently, the long-term nutritional consequences of sustained GLP-1RA therapy may be-
come increasingly apparent with prolonged treatment and warrant further investigation.
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Although the severity of deficiency varies between studies, the available evidence consist-
ently demonstrates an increased risk of micronutrient inadequacy following GLP-1RA in-
itiation, particularly when nutritional intake is not actively monitored or supplemented.

Loss of lean body mass and the potential development of sarcopenia are among the
most clinically significant body composition changes associated with GLP-1RA therapy.
The strongest evidence is provided by Karakasis et al., whose systematic review and net-
work meta-analysis of 22 randomised controlled trials involving 2258 participants demon-
strates that GLP-1RAs significantly reduce total body weight, fat mass and lean body
mass. While reductions in adiposity account for the majority of weight loss, approxi-
mately 25% of total weight lost consists of lean mass, highlighting that weight reduction
achieved with GLP-1RA therapy is not exclusively attributable to fat loss. Importantly,
differences are observed between individual agents. Semaglutide 2.4 mg weekly and tir-
zepatide (which is a dual glucose-dependent insulinotropic polypeptide (GIP)/GLP-1RA)
15 mg weekly produce the greatest reductions in body weight and fat mass but are among
the least effective at preserving lean tissue. In contrast, liraglutide is the only GLP-1RA
associated with significant weight loss without a statistically significant reduction in lean
mass. Similar concerns regarding muscle preservation are identified by Urbina et al., who
highlight reductions in fat-free mass and increased sarcopenia risk as potential conse-
quences of rapid weight loss, particularly when accompanied by inadequate protein in-
take. Butsch et al. likewise report that GLP-1-induced weight loss is not exclusively at-
tributable to fat loss and may be accompanied by progressive skeletal muscle loss.

The nutritional and body composition changes identified in this theme have im-
portant implications within surgical populations. Reduced energy intake, inadequate pro-
tein consumption, micronutrient deficiencies and loss of lean body mass are all recognised
risk factors for impaired tissue repair and recovery. Consequently, understanding the ef-
fects of these abnormalities on postoperative outcomes is critical when considering the
perioperative implications of GLP-1RA therapy. The following theme therefore examines
the relationship between malnutrition, sarcopenia, myosteatosis and micronutrient defi-
ciencies and surgical outcomes.

3.2. Effects of Malnutrition, Sarcopenia and Micronutrient Deficiencies on Surgical Outcomes

Theme 2 summarises studies examining the relationship between malnutrition, sar-
copenia, myosteatosis and micronutrient deficiencies and postoperative outcomes across
arange of surgical populations. Importantly, these studies were not conducted specifically
in patients receiving GLP-1RA therapy. Rather, they provide indirect evidence supporting
biologically plausible mechanisms through which GLP-1RA-associated nutritional and
body composition changes may influence perioperative recovery. Outcomes assessed in-
cluded wound healing, infectious complications, major postoperative morbidity, length
of hospital stay, mortality and long-term survival. Collectively, the available evidence
consistently demonstrates that impaired nutritional status and adverse body composition
characteristics are associated with poorer surgical outcomes, providing important context
for interpreting the potential perioperative implications of GLP-1RA-associated nutri-
tional changes.

Malnutrition is consistently associated with poorer postoperative outcomes across a
range of surgical populations. In a prospective cohort study of 102 patients undergoing
cytoreductive surgery and hyperthermic intraperitoneal chemotherapy (CRS/HIPEC),
Reece et al. report that 34 patients (33%) are classified as malnourished prior to surgery.
Malnourished patients are significantly more likely to experience postoperative infectious
complications and demonstrate higher rates of preoperative weight loss and gastrointes-
tinal symptoms than well-nourished patients. Increasing severity of malnutrition is also
associated with prolonged hospitalisation, with length of stay increasing by an average of
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7.65 days for each worsening category of nutritional status. Similar findings are reported
by Seth et al., who identify malnutrition as an important contributor to impaired wound
healing, wound dehiscence, skin breakdown, postoperative infection and increased post-
operative mortality [11]. The review additionally highlights an association between mal-
nutrition and prolonged hospital stay, which may further increase the risk of secondary
complications such as venous thromboembolism, hospital-acquired pneumonia and uri-
nary tract infections. These findings indicate that malnutrition adversely affects multiple
aspects of postoperative recovery and is consistently associated with increased postoper-
ative morbidity across diverse surgical settings.

Low skeletal muscle mass is consistently associated with poorer postoperative out-
comes and reduced long-term survival across the included studies. The strongest pooled
evidence is provided by Thormann et al., whose meta-analysis of 24 studies involving
5267 patients undergoing surgery for liver malignancies demonstrates that low skeletal
muscle mass is associated with significantly higher odds of major postoperative compli-
cations (OR 1.56, 95% CI 1.25-1.95, p < 0.001). Patients with low skeletal muscle mass also
experience significantly longer hospital stays, with a mean increase of 0.65 days compared
with patients with preserved muscle mass. Although no statistically significant associa-
tion is observed for overall postoperative complications or postoperative mortality, the
findings indicate an increased risk of major postoperative morbidity among patients with
reduced skeletal muscle reserves.

Similar findings are reported by Noguchi et al. in patients undergoing resection and
free flap reconstruction for oral squamous cell carcinoma [12]. Using preoperative CT im-
aging, the authors demonstrate significantly poorer overall survival among patients with
low skeletal muscle mass, with survival rates of 60.2% compared with 81.1% in patients
with higher muscle mass. Low skeletal muscle mass remains an independent predictor of
poorer survival on multivariable analysis (HR 2.339, 95% CI 1.008-5.429, p = 0.015).
Wound-related complications are also common within this cohort, with surgical site in-
fection occurring in 12.0% of patients and wound dehiscence or delayed wound healing
occurring in 23.9%. Together, these findings demonstrate that low skeletal muscle mass is
associated with increased postoperative morbidity and poorer survival outcomes across
multiple surgical populations.

Myosteatosis is also associated with adverse postoperative outcomes. In a retrospec-
tive cohort study of 144 patients undergoing surgery for colorectal cancer, Giudici et al.
evaluate the relationship between myosteatosis and postoperative morbidity. Patients
with myosteatosis experience significantly higher rates of postoperative complications,
with 65.2% developing postoperative morbidity compared with 39.1% of patients without
myosteatosis (p = 0.002). Myosteatosis is additionally associated with prolonged hospital-
isation, with affected patients remaining in hospital for a median of 11 days compared
with 8 days among patients without myosteatosis (p = 0.001). In contrast, no significant
association is identified between low skeletal muscle mass and postoperative complica-
tions within the same cohort. These findings identify myosteatosis as a significant predic-
tor of postoperative morbidity and prolonged hospitalisation following colorectal cancer
surgery [13].

Micronutrient deficiencies are also associated with adverse surgical outcomes. The
strongest evidence is provided by Iglar et al., whose systematic review of 31 studies eval-
uates the relationship between vitamin D status and postoperative outcomes across a
range of surgical specialties. Twenty-six of the 31 included studies (84%) report an associ-
ation between low vitamin D levels and adverse surgical outcomes. Reported complica-
tions include increased rates of postoperative infection, impaired wound healing, longer
hospital stays and poorer functional recovery. Similar findings are described by Seth et
al., who identify vitamin and micronutrient deficiencies as important contributors to im-

https://doi.org/10.3390/medicina62081434



Medicina 2026, 62, 1434

9 of 20

paired tissue repair and postoperative morbidity. The authors highlight the role of micro-
nutrients in collagen synthesis, immune function, angiogenesis and wound healing, not-
ing that deficiencies may contribute to wound dehiscence, delayed healing and increased
susceptibility to postoperative infection. These findings demonstrate a consistent associa-
tion between micronutrient deficiencies and poorer postoperative outcomes across di-
verse surgical populations.

The evidence presented within this theme consistently demonstrates an association
between nutritional status, body composition and postoperative outcomes. Malnutrition
is associated with increased postoperative morbidity, infectious complications and pro-
longed hospitalisation, while low skeletal muscle mass is linked to higher rates of major
postoperative complications and poorer long-term survival. Similarly, myosteatosis and
micronutrient deficiencies are associated with adverse postoperative outcomes across
multiple surgical populations. Importantly, many of these same abnormalities were iden-
tified in the preceding theme as potential consequences of GLP-1RA therapy. This overlap
raises important questions regarding whether GLP-1-associated nutritional and body
composition changes translate into measurable differences in postoperative outcomes.
The following theme therefore examines clinical studies investigating postoperative out-
comes among patients receiving perioperative GLP-1RA therapy.

3.3. GLP-1RA Use and Postoperative Outcomes
3.3.1. Clinical Evidence of Postoperative Outcomes Associated with GLP-1RA Therapy

Theme 3A summarises studies directly evaluating postoperative outcomes among
patients receiving GLP-1RA therapy across plastic surgery, hand surgery and arthroplasty
populations. Included studies comprised retrospective cohort studies and one systematic
review with meta-analysis. Outcomes assessed included wound-healing complications,
wound dehiscence, surgical-site infection, periprosthetic joint infection, revision surgery
and length of hospital stay. Collectively, these studies provide the strongest direct clinical
evidence regarding the perioperative effects of GLP-1RA therapy. Overall, findings were
heterogeneous, with adverse wound-healing signals reported in selected plastic surgery
populations, whereas neutral or favourable postoperative outcomes were generally ob-
served in hand surgery and arthroplasty cohorts.

Studies examining wound-healing complications reported differing findings across
surgical settings. Adverse wound-healing outcomes were most consistently observed in
plastic surgery cohorts undergoing body-contouring procedures. In a propensity-
matched cohort study of patients undergoing panniculectomy, abdominoplasty and
breast reduction, Lee et al. reported higher rates of wound-healing complications among
patients receiving GLP-1RA across all three procedures [14]. The largest difference was
observed following abdominoplasty, where wound-healing complications occurred in 9.8%
of GLP-1RA users compared with 3.6% of matched controls. Similar findings were re-
ported following panniculectomy (4.7% vs. 2.7%) and breast reduction surgery (2.6% vs.
1.3%). Patients with diabetes, peripheral vascular disease, smoking history, previous ma-
lignancy, and nutritional or endocrine disorders were excluded from the analysis, and
cohorts were matched for BMI, reducing the likelihood that these factors accounted for
the observed differences.

In contrast, comparable adverse findings were not observed in hand surgery popu-
lations. Bank et al. examined 303,360 patients undergoing carpal tunnel release, including
13,439 patients receiving perioperative GLP-1RA therapy. Although lower odds of wound
dehiscence were reported among exposed patients, the clinical significance of this finding
was uncertain given the modest effect size despite the large study population. Importantly,
postoperative infection and scarring rates remained comparable between groups, and no
increase in wound-related complications was observed among patients receiving GLP-
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1RA. These findings suggest that postoperative wound-healing outcomes may differ ac-
cording to surgical setting, with adverse associations identified in body-contouring pro-
cedures but not following carpal tunnel release [15].

Postoperative infection outcomes were similarly reassuring. A systematic review and
meta-analysis by Chan et al. synthesised eight retrospective cohort studies involving
76,091 patients undergoing arthroplasty. GLP-1RA use was associated with significantly
lower rates of periprosthetic joint infection at both 90 days (OR 0.73) and two years (OR
0.72) following surgery. However, causality cannot be inferred from these findings. Given
the established relationship between obesity and postoperative infection risk, it is possible
that the observed association reflects improvements in body weight or metabolic health
rather than a direct protective effect of GLP-1RA therapy. No significant differences were
identified in wound dehiscence, periprosthetic fracture, aseptic loosening, revision sur-
gery or length of hospital stay [16].

Beyond wound-healing and infectious complications, broader postoperative out-
comes were largely comparable between exposed and unexposed patients. Verhey et al.
reported no increase in postoperative medical complications among non-diabetic patients
receiving GLP-1RA for weight loss before primary total hip arthroplasty. Likewise, no
differences were identified in periprosthetic fracture, implant loosening, instability, dislo-
cation or all-cause revision surgery. Similar findings emerged from the meta-analysis con-
ducted by Chan et al., which likewise identified no significant differences in revision sur-
gery, aseptic loosening, periprosthetic fracture or length of hospital stay between treat-
ment groups. Consistent findings across both pooled and primary data suggest that GLP-
1RA exposure is not associated with deterioration in major arthroplasty outcomes [16,17].

Findings from hand surgery further supported this overall trend. Bank et al. addi-
tionally reported lower odds of repeat carpal tunnel release within one year of surgery
(OR 0.897, 95% CI 0.839-0.959) and substantially lower odds of median nerve injury (OR
0.399, 95% CI 0.192-0.832), while postoperative infection, scarring and wound complica-
tions remained comparable between treatment groups. The analysis adjusted for BMI, re-
ducing the likelihood that obesity alone explained the observed findings.

Opverall, the available clinical evidence suggests that postoperative outcomes associ-
ated with GLP-1RA therapy vary according to surgical population and outcome assessed.
While studies conducted in arthroplasty and hand surgery populations generally report
neutral or favourable postoperative outcomes, evidence from body-contouring proce-
dures suggests a possible increase in wound-healing complications. These findings indi-
cate that current direct clinical evidence does not support a uniform effect of GLP-1RA
therapy across all surgical settings.

3.3.2. Mechanistic Evidence Relevant to Wound Healing and Tissue Repair

In addition to direct clinical studies, several mechanistic and experimental investiga-
tions provide biological insights into how GLP-1RA therapy may influence wound heal-
ing and tissue repair. Importantly, these studies do not evaluate postoperative outcomes
directly but instead propose biological mechanisms that may contribute to the clinical ob-
servations described above. Consequently, these findings should be interpreted as hy-
pothesis-generating rather than evidence of clinical effect.

Experimental studies suggest that GLP-1RA therapy may enhance wound healing
through anti-inflammatory and pro-angiogenic mechanisms. Proposed pathways include
suppression of inflammatory signalling, enhanced angiogenesis, improved endothelial
function and promotion of cellular repair processes. Experimental models have demon-
strated accelerated wound closure, reduced inflammatory responses and enhanced neo-
vascularisation following GLP-1RA treatment, providing biologically plausible mecha-
nisms that may contribute to the favourable postoperative outcomes reported in some
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clinical studies. However, most supporting evidence is derived from experimental models
rather than surgical patient populations, and the clinical significance of these mechanisms
remains uncertain [18,19].

Conversely, Paschou et al. proposed several theoretical mechanisms through which
GLP-1RA may adversely affect soft-tissue quality and skin integrity. The authors suggest
that GLP-1 receptor activation within adipose-derived stem cells and fibroblasts may alter
cellular metabolism, reduce ATP production, promote apoptosis and increase oxidative
stress. Additional proposed mechanisms include reduced local oestrogen production
within dermal white adipose tissue, potentially affecting fibroblast function, collagen syn-
thesis and tissue maintenance. Collectively, these pathways have been proposed as possi-
ble contributors to soft-tissue volume loss, skin laxity and the phenomenon commonly
described as “Ozempic face” [20].

Importantly, Paschou et al. also describe competing mechanisms that may exert pro-
tective effects on tissue integrity. GLP-1IRA therapy has been proposed to reduce ad-
vanced glycation end-products, inhibit RAGE-mediated NF-«B activation, decrease in-
flammatory cytokine production and reduce oxidative stress, while limiting matrix met-
alloproteinase activity and supporting collagen homeostasis. Consequently, both poten-
tially beneficial and detrimental biological pathways have been described, and the net ef-
fect of GLP-1RA therapy on tissue repair remains uncertain [20].

Taken together, the available mechanistic evidence provides biologically plausible
explanations for both favourable and adverse postoperative findings observed across clin-
ical studies. However, because these mechanisms are derived predominantly from exper-
imental models and theoretical frameworks rather than prospective surgical cohorts, they
should be interpreted cautiously until validated in well-designed clinical studies.

3.4. Perioperative Nutritional Assessment and Optimisation Strategies

Theme 4 summarises studies evaluating perioperative nutritional assessment and
optimisation strategies relevant to surgical patients. Importantly, most of these interven-
tions have not been evaluated specifically in patients receiving GLP-1RA therapy. Rather,
they provide indirect evidence regarding nutritional approaches that may be applicable
to this population. The included studies examined a range of strategies aimed at identify-
ing nutritional risk and improving nutritional status before surgery, including formal nu-
tritional screening, dietitian involvement, optimisation of protein and micronutrient in-
take, and multimodal prehabilitation programmes. Although the available evidence sug-
gests these approaches may support wound healing, physiological reserve and postoper-
ative recovery in selected surgical populations, direct evidence supporting their effective-
ness in patients receiving GLP-1RA therapy remains limited.

Early identification of nutritional risk is frequently highlighted as an important com-
ponent of perioperative care. In a prospective cohort study of 102 patients undergoing
cytoreductive surgery and hyperthermic intraperitoneal chemotherapy, Reece et al. uti-
lised the Subjective Global Assessment (SGA) to evaluate preoperative nutritional status
and identified malnutrition in 34 patients (33%) prior to surgery. Patients classified as
malnourished experienced higher rates of postoperative infectious complications and sig-
nificantly longer hospital stays, demonstrating the association between poor nutritional
status and adverse postoperative outcomes. Similar recommendations are reported by
Penny et al., who identify nutritional screening as an important step in wound manage-
ment and emphasise the value of detecting protein and micronutrient deficiencies before
the development of wound-healing complications [21]. Collectively, these findings sug-
gest that structured nutritional assessment tools may assist in identifying patients at nu-
tritional risk and could facilitate earlier nutritional intervention within the perioperative
setting.
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Despite the nutritional risks associated with GLP-1RA therapy, dietetic involvement
appears limited. In a cross-sectional study of 69 GLP-1RA users, Johnson et al. reported
that only 20% of participants had been referred to a dietitian despite widespread evidence
of inadequate protein intake and multiple micronutrient inadequacies. Furthermore, only
51% of participants reported receiving guidance regarding management of treatment-re-
lated gastrointestinal side effects that may further impair dietary intake. These findings
suggest that opportunities for nutritional intervention may be underutilised among pa-
tients receiving GLP-1RA therapy and indicate a potential role for dietitians in identifying
and addressing nutritional inadequacies before surgery [22].

Protein optimisation is frequently proposed as a potentially important component of
perioperative nutritional management. In a narrative review examining patients under-
going body-contouring surgery following massive weight loss, Mehta et al. identified pro-
tein deficiency as a major contributor to impaired wound healing because of its role in
collagen synthesis, angiogenesis and immune function. The authors noted that many post-
weight-loss patients failed to achieve recommended protein targets despite guidance rec-
ommending approximately 60-120 g of protein per day. To address this risk, the review
proposed adequate caloric intake, optimisation of protein consumption, distribution of
protein intake throughout the day and the use of small, frequent meals to maximise nu-
tritional intake. Similar findings were reported by Penny et al., who described protein as
essential throughout all stages of wound healing, supporting fibroblast proliferation, col-
lagen deposition, angiogenesis, tissue remodelling and immune function. The authors
suggested protein intakes of 1-2 g/kg/day for patients with wounds and noted that indi-
viduals with hard-to-heal wounds may require substantially higher protein requirements.
Collectively, these findings suggest that maintaining adequate protein intake may repre-
sent an important consideration for supporting wound healing and preserving lean body
mass during the perioperative period.

Preservation of lean body mass may represent an additional consideration for peri-
operative nutritional optimisation. As discussed in Theme 2, reduced skeletal muscle
mass has consistently been associated with increased postoperative morbidity, prolonged
hospitalisation and poorer long-term survival across multiple surgical populations. Given
that GLP-1RA therapy has been associated with reductions in lean body mass, strategies
aimed at preserving muscle quantity and quality may be particularly relevant during pe-
riods of weight loss. Adequate protein intake, resistance exercise and multimodal preha-
bilitation programmes have all been proposed as approaches to minimise muscle loss and
maintain functional reserve prior to surgery. However, prospective studies are required
to determine whether interventions targeting skeletal muscle preservation improve post-
operative outcomes in patients receiving GLP-1RA therapy.

Correction of micronutrient deficiencies has also been proposed as a component of
perioperative nutritional optimisation. Penny et al. describe several micronutrients as im-
portant contributors to wound healing and tissue repair. Vitamin A supports immune
function, re-epithelialisation and collagen stability, while vitamin C is required for colla-
gen synthesis, fibroblast proliferation and wound matrix formation. Vitamin D is reported
to exert immunomodulatory effects through regulation of inflammatory pathways and
may contribute to tissue integrity and infection prevention. Trace elements are similarly
identified as important components of wound healing. Zinc supports extracellular matrix
remodelling, antioxidant defence and tissue turnover, whereas copper contributes to col-
lagen cross-linking, angiogenesis and vascular endothelial growth factor signalling. Given
the established associations between micronutrient deficiencies and adverse surgical out-
comes, identification and correction of deficiencies have been proposed as potential com-
ponents of perioperative nutritional optimisation. However, direct evidence supporting
these strategies in patients receiving GLP-1RA therapy remains limited.
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Multimodal prehabilitation programmes combining nutritional support and exercise
have also emerged as a potential strategy to improve preoperative physiological reserve.
In a systematic review of patients undergoing lung cancer surgery, Ferreira et al. evalu-
ated both nutrition-only interventions and multimodal prehabilitation programmes in-
corporating nutrition and exercise. Across the included studies, multimodal prehabilita-
tion was associated with improvements in functional capacity and physical fitness before
surgery. One randomised trial demonstrated a 37.7 m greater improvement in six-minute
walk distance compared with controls, while a secondary analysis reported improve-
ments in physical fitness among 60% of patients undergoing prehabilitation compared
with 21% of control patients (p < 0.001). Evidence demonstrating reductions in postoper-
ative complications was more limited, with only the nutrition-only intervention study re-
porting a significant reduction in postoperative morbidity. Consequently, while multi-
modal prehabilitation may improve functional capacity and physiological reserve before
surgery, its impact on postoperative outcomes, particularly among patients receiving
GLP-1RA therapy, remains uncertain [23].

The studies included within this theme identify several nutritional assessment and
optimisation strategies that have been proposed to improve perioperative care across a
range of surgical populations. These include formal nutritional screening, dietitian in-
volvement, optimisation of protein intake, correction of micronutrient deficiencies and
multimodal prehabilitation. While these approaches may help address nutritional and
body composition abnormalities associated with poorer surgical outcomes, most have not
been evaluated specifically in patients receiving GLP-1RA therapy. Consequently, these
strategies should be considered as proposed perioperative considerations rather than ev-
idence-based recommendations for this population. Future prospective interventional
studies are required to determine whether targeted nutritional optimisation improves
postoperative outcomes in patients receiving GLP-1RA therapy.

4. Discussion

This scoping review identified a complex relationship between GLP-1RA therapy,
nutritional status and postoperative outcomes. The most consistent finding across the
available literature was that GLP-1RA therapy is associated with nutritional and body
composition changes, including reduced energy intake, inadequate protein consumption,
micronutrient deficiencies and loss of lean body mass. These findings are particularly rel-
evant within surgical populations because many of the same nutritional abnormalities
have independently been associated with poorer postoperative outcomes. However, de-
spite this recognised risk profile, studies directly evaluating postoperative outcomes
among patients receiving GLP-1RA generally reported neutral or favourable findings, alt-
hough important differences were observed between surgical specialties. This apparent
disconnect represents the central finding of the present review and highlights the com-
plexity of evaluating the perioperative implications of GLP-1RA therapy. Rather than re-
flecting a single beneficial or detrimental effect, the available evidence suggests that post-
operative outcomes are likely influenced by the interaction between the metabolic benefits
of GLP-IRA, treatment-related nutritional changes and procedure-specific surgical fac-
tors.

One of the most striking findings of this review was the remarkable consistency with
which GLP-1RA therapy was associated with nutritional and body composition changes.
In contrast to the heterogeneous evidence surrounding postoperative outcomes, studies
evaluating nutritional status consistently reported reduced energy intake, inadequate pro-
tein consumption, micronutrient deficiencies and loss of lean body mass. These findings
are biologically plausible given that the therapeutic efficacy of GLP-1RA is largely medi-
ated through appetite suppression and reduced caloric intake. While these mechanisms
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facilitate clinically meaningful weight loss and improvements in metabolic health, they
may also reduce overall dietary intake and increase the likelihood of nutritional inade-
quacy if nutritional intake is not actively monitored.

Particularly noteworthy was the recurring evidence of inadequate protein intake and
progressive reductions in lean body mass. Approximately one quarter of total weight loss
associated with GLP-1RA therapy has been reported to occur through loss of lean tissue
rather than adipose tissue alone, raising important questions regarding preservation of
skeletal muscle during treatment. This finding is clinically relevant because skeletal mus-
cle serves not only as a determinant of physical function but also as an important meta-
bolic reserve during periods of physiological stress. Likewise, deficiencies in micronutri-
ents essential for immune function, collagen synthesis and tissue repair—including vita-
min D, vitamin B12, iron and folate—were repeatedly identified across multiple studies.
Collectively, these findings suggest that the nutritional and body composition changes
associated with GLP-1RA therapy extend beyond reductions in adiposity and may result
in nutritional vulnerabilities that warrant consideration in patients undergoing surgery.
Importantly, the consistency of these findings across multiple study designs and patient
populations suggests that nutritional compromise may represent a recurring finding of
GLP-1RA therapy.

The nutritional and body composition changes identified in this review are particu-
larly relevant because they closely mirror many of the established predictors of adverse
postoperative outcomes. Across diverse surgical populations, malnutrition, sarcopenia,
myosteatosis and micronutrient deficiencies have consistently been associated with in-
creased postoperative complications, prolonged hospitalisation and impaired recovery.
Malnutrition has repeatedly been associated with higher rates of postoperative infection,
while low skeletal muscle mass has been linked to increased major postoperative compli-
cations, longer hospital stays and poorer long-term survival. Emerging evidence also sug-
gests that myosteatosis may be a stronger predictor of postoperative morbidity than skel-
etal muscle quantity alone, emphasising the importance of muscle quality in addition to
muscle mass. Similarly, deficiencies in micronutrients involved in immune function, col-
lagen synthesis and tissue repair have consistently been associated with impaired wound
healing and increased postoperative morbidity across multiple surgical specialties. These
findings reinforce the well-established importance of nutritional status as a determinant
of surgical recovery.

When considered together, the evidence presented in Themes 1 and 2 identifies an
apparent paradox. GLP-1RA therapy has been consistently associated with nutritional
and body composition changes that have traditionally been associated with poorer post-
operative outcomes, yet the available clinical studies generally do not demonstrate a cor-
responding increase in postoperative morbidity. Several explanations may account for
this apparent discrepancy. The metabolic benefits of GLP-1RA therapy, including im-
provements in obesity-related comorbidity, glycaemic control and systemic inflammation,
may offset some of the potential adverse effects associated with nutritional compromise.
Conversely, the nutritional changes observed may not reach a threshold sufficient to ad-
versely influence postoperative recovery in many patients, particularly when treatment
duration is relatively short or nutritional intake is maintained. It is also possible that cur-
rent observational studies are insufficiently sensitive to detect clinically meaningful nutri-
tional effects because of heterogeneity in patient populations, surgical procedures and
study design. Consequently, the relationship between GLP-1RA-associated nutritional
changes and postoperative outcomes is unlikely to be linear and probably reflects the bal-
ance between competing beneficial and detrimental physiological effects rather than a sin-
gle dominant mechanism.

https://doi.org/10.3390/medicina62081434



Medicina 2026, 62, 1434

15 of 20

The available clinical evidence examining postoperative outcomes associated with
GLP-1RA therapy was generally reassuring but should be interpreted cautiously. Across
multiple surgical populations, GLP-1RA therapy was not consistently associated with in-
creased postoperative complications, with several studies reporting either neutral out-
comes or reductions in complications such as wound dehiscence and periprosthetic joint
infection. However, these findings were not universal. Evidence from plastic surgery pop-
ulations suggested a potential increase in wound-healing complications following body-
contouring procedures, whereas studies involving hand surgery and arthroplasty gener-
ally reported neutral or favourable outcomes. Collectively, these findings suggest that the
perioperative effects of GLP-1RA therapy are unlikely to be uniform across all surgical
settings and instead may depend on the interaction between patient characteristics, nutri-
tional status and the physiological demands of the surgical procedure.

Interpretation of the available evidence should also consider several important clini-
cal modifiers that remain incompletely characterised within the current literature. These
include the specific GLP-1RA administered, dose, treatment duration, indication for ther-
apy, baseline BMI, diabetes status, magnitude and rate of weight loss, baseline nutritional
status, gastrointestinal adverse effects, and adherence to nutritional support strategies
such as adequate protein intake and resistance exercise. Each of these factors has the po-
tential to influence perioperative nutritional status, body composition and postoperative
recovery, yet few available studies have evaluated their independent contributions. The
duration and intensity of GLP-1RA therapy may be particularly important, as prolonged
treatment and higher cumulative exposure could increase the likelihood of nutritional de-
ficiencies and progressive lean body mass loss. Similarly, patients receiving GLP-1RA for
obesity may differ substantially from those treated for type 2 diabetes with respect to base-
line metabolic health, nutritional status and perioperative risk. However, few available
studies reported treatment duration, cumulative dose or treatment indication in sufficient
detail to determine whether these factors independently modify postoperative outcomes.

Furthermore, individual GLP-1RAs should not necessarily be considered inter-
changeable. Evidence from the present review suggests that semaglutide and tirzepatide
(which is a dual glucose-dependent insulinotropic polypeptide (GIP)/GLP-1RA) are asso-
ciated with greater reductions in total body weight and lean body mass than liraglutide,
indicating that the nutritional consequences of therapy may differ between agents.
Whether these pharmacological differences translate into clinically meaningful differ-
ences in perioperative outcomes remains unknown because comparative surgical studies
between individual GLP-1RAs are currently lacking. These differences may have im-
portant perioperative implications, particularly for patients undergoing prolonged treat-
ment or experiencing rapid weight loss. Future studies should therefore evaluate individ-
ual GLP-1RAs separately rather than considering the drug class as a homogeneous expo-
sure.

The heterogeneity of surgical procedures represented within the available literature
further complicates interpretation of the current evidence. Procedures such as abdomi-
noplasty, panniculectomy and breast reduction involve extensive soft-tissue dissection,
disruption of local vascular supply, prolonged wound closure under tension and a sub-
stantial reliance on collagen synthesis, angiogenesis and tissue remodelling during recov-
ery. Consequently, nutritional deficiencies and reductions in lean body mass may have
greater clinical relevance in these procedures than in operations involving relatively lim-
ited soft-tissue disruption, such as carpal tunnel release. Similarly, arthroplasty popula-
tions differ substantially from reconstructive plastic surgery cohorts with respect to pa-
tient characteristics, mechanisms of postoperative complications and determinants of sur-
gical success. Whereas successful wound healing may be the principal determinant of out-
come following body-contouring procedures, arthroplasty outcomes may be influenced
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more strongly by obesity, metabolic control, implant-related factors and infection risk.
These observations suggest that perioperative GLP-1RA therapy should not be considered
a uniform exposure across all surgical specialties. Rather, procedure-specific risk stratifi-
cation may be required, particularly for operations in which successful outcomes depend
heavily on soft-tissue healing, collagen synthesis and adequate nutritional reserve.

Interpretation of the current evidence is further limited by the predominantly obser-
vational design of the available clinical studies. Patients receiving GLP-1RA therapy may
differ systematically from untreated patients with respect to obesity severity, diabetes
control, healthcare engagement, access to multidisciplinary care, preoperative optimisa-
tion and the magnitude of weight loss achieved before surgery. Consequently, the favour-
able postoperative outcomes reported in several arthroplasty and hand surgery studies
may reflect improvements in metabolic health, reductions in obesity-related risk or resid-
ual confounding rather than direct effects of GLP-1RA therapy itself. Conversely, the ad-
verse wound-healing outcomes reported in body-contouring surgery may similarly be in-
fluenced by recent weight loss, unmeasured nutritional deficiencies, altered body compo-
sition or other patient characteristics that were not fully accounted for despite propensity
matching. Although several studies attempted to minimise confounding through match-
ing or statistical adjustment, residual confounding remains difficult to exclude. These lim-
itations highlight the need for prospective studies capable of more comprehensively char-
acterising nutritional status, body composition and perioperative risk while accounting
for these important patient- and treatment-related variables.

The heterogeneous postoperative outcomes observed across clinical studies may also
reflect the complex and, at times, opposing biological effects of GLP-1RA therapy on
wound healing and tissue repair. Experimental evidence suggests that GLP-1RA may ex-
ert several potentially beneficial effects on the wound-healing process through modula-
tion of inflammatory pathways, enhancement of angiogenesis, improvement in endothe-
lial function and promotion of cellular repair mechanisms. These effects provide biologi-
cally plausible explanations for the favourable postoperative outcomes reported in several
arthroplasty and hand surgery studies. Conversely, mechanistic studies have also pro-
posed pathways through which GLP-1RA may adversely influence soft-tissue quality, in-
cluding alterations in fibroblast function, increased oxidative stress and disruption of col-
lagen homeostasis. These competing biological mechanisms provide a plausible explana-
tion for the apparent inconsistency of the current clinical evidence and reinforce the like-
lihood that postoperative outcomes are determined by the balance between the metabolic
benefits of treatment, nutritional status and the biological requirements of individual sur-
gical procedures rather than by a single direct pharmacological effect.

The findings of this review have several important implications for perioperative
practice. Rather than suggesting that GLP-1RA therapy itself should routinely alter peri-
operative management, the available evidence highlights the importance of recognising
and addressing the nutritional consequences that may accompany treatment. While cur-
rent clinical studies generally do not demonstrate consistently worse postoperative out-
comes among patients receiving GLP-1RA, nutritional and body composition changes—
including reduced energy intake, inadequate protein intake, micronutrient deficiencies
and loss of lean body mass—were consistently identified across the literature and have
independently been associated with poorer surgical outcomes. Consequently, nutritional
assessment may represent an important consideration during preoperative evaluation,
particularly for patients undergoing prolonged treatment, experiencing substantial
weight loss or undergoing procedures that rely heavily on soft-tissue healing.

Current perioperative assessment frequently focuses on comorbidities, functional
status and procedural risk, whereas nutritional status and body composition may receive
comparatively less attention. The findings of this review suggest that nutritional screening,
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assessment of dietary intake and consideration of body composition may provide addi-
tional information when evaluating patients receiving GLP-1RA therapy before surgery.
Similarly, dietetic involvement, optimisation of protein intake, correction of identified mi-
cronutrient deficiencies and multimodal prehabilitation have all been proposed as strate-
gies that may improve nutritional status and physiological reserve before surgery. How-
ever, it is important to emphasise that these approaches have not been evaluated specifi-
cally in patients receiving GLP-1RA therapy and therefore should be considered proposed
perioperative considerations rather than evidence-based recommendations for this popu-
lation. Whether targeted nutritional optimisation improves postoperative outcomes
among patients receiving GLP-1RA remains uncertain and requires prospective evalua-
tion.

Several important research priorities emerge from the current evidence. First, ade-
quately powered prospective cohort studies are required to define the longitudinal rela-
tionship between GLP-1RA therapy, nutritional status, body composition and postopera-
tive outcomes while accounting for important clinical modifiers such as diabetes status,
baseline BMI, rate and magnitude of weight loss, nutritional status, gastrointestinal ad-
verse effects and individual GLP-1RA. Second, randomised controlled trials evaluating
perioperative nutritional optimisation strategies—including protein supplementation,
micronutrient replacement, resistance exercise and multimodal prehabilitation —are re-
quired to determine whether targeted interventions improve postoperative outcomes in
patients receiving GLP-1RA therapy. Third, future studies should adopt procedure-spe-
cific approaches to determine whether perioperative risk differs across surgical specialties,
particularly between operations requiring extensive soft-tissue reconstruction and proce-
dures such as arthroplasty or minimally invasive surgery. Finally, future research should
focus on developing evidence-based perioperative pathways integrating nutritional as-
sessment, body composition evaluation and targeted nutritional optimisation strategies
tailored to patients receiving GLP-1RA therapy.

This review has several strengths. To our knowledge, it is the first scoping review to
synthesise evidence examining the relationship between GLP-1RA therapy, nutritional
status and perioperative surgical outcomes. By integrating evidence relating to GLP-1RA-
associated nutritional and body composition changes, established nutritional risk factors
for poor postoperative outcomes, direct clinical evidence evaluating perioperative GLP-
1RA use and perioperative nutritional optimisation strategies, this review provides a
broader conceptual framework through which the potential perioperative implications of
GLP-1RA can be interpreted. In doing so, it highlights important evidence gaps and iden-
tifies priorities for future clinical research.

Several limitations should be considered when interpreting the findings of this re-
view. First, the literature search was limited to a single database (PubMed), representing
an important limitation of this review. Although PubMed provides extensive coverage of
the biomedical literature and was considered appropriate for the exploratory objectives
of this scoping review, restricting the search to a single database may have resulted in the
omission of relevant studies indexed exclusively in other databases, such as Embase, Sco-
pus or Web of Science. Consequently, it is possible that not all eligible evidence was cap-
tured, which may have influenced the comprehensiveness of the evidence synthesis and
the identification of all relevant publications. Future reviews incorporating multiple data-
bases would likely provide a more comprehensive representation of the available litera-
ture and strengthen the completeness of the evidence base. Second, study selection was
conducted by a single reviewer rather than two independent reviewers. Although this
approach is considered acceptable for scoping reviews and is consistent with the explor-
atory objective of mapping the available evidence, it may have increased the risk of missed
eligible studies or subjective decisions during the screening process. Third, the included

https://doi.org/10.3390/medicina62081434



Medicina 2026, 62, 1434

18 of 20

literature was highly heterogeneous with respect to study design, patient populations,
surgical procedures and outcome measures, limiting direct comparison between studies.
Fourth, most available evidence consisted of retrospective observational studies, limiting
causal inference and increasing susceptibility to residual confounding and selection bias.
Finally, although this review synthesised evidence relating to nutritional status and peri-
operative outcomes, formal methodological quality and risk-of-bias assessment was not
undertaken, consistent with the objectives of a scoping review. Consequently, the findings
should be interpreted as a mapping of the available evidence rather than an assessment
of the certainty or strength of that evidence. Despite these limitations, this review provides
a broad synthesis of the current literature and identifies several important directions for
future investigation.

5. Conclusions

This scoping review suggests that the relationship between GLP-1RA therapy, nutri-
tional status and surgical outcomes is multifaceted and remains incompletely understood.
While current clinical evidence generally indicates that perioperative GLP-1RA use is not
consistently associated with worse postoperative outcomes, these agents are repeatedly
associated with nutritional and body composition changes, including reduced energy in-
take, protein inadequacy, micronutrient deficiencies and loss of lean body mass. Im-
portantly, many of these same abnormalities have independently been associated with
increased postoperative morbidity, impaired wound healing and prolonged recovery
across diverse surgical populations.

The findings of this review suggest that nutritional changes associated with GLP-
1RA therapy may represent an important consideration in perioperative management,
although direct evidence linking these changes to postoperative outcomes remains lim-
ited. These findings support consideration of nutritional screening, body composition as-
sessment and individualised nutritional optimisation strategies where clinically appropri-
ate; however, prospective studies are required to determine whether these approaches
improve postoperative outcomes in patients receiving GLP-1RA therapy.

Overall, the available evidence suggests that a more comprehensive perioperative
approach incorporating both the metabolic benefits and potential nutritional conse-
quences of GLP-1RA therapy may be beneficial. Future prospective studies are required
to clarify the long-term relationship between GLP-1RA-induced nutritional changes and
surgical outcomes, determine whether targeted nutritional interventions improve periop-
erative recovery, and inform the development of evidence-based perioperative manage-
ment strategies for this growing patient population.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/medicina62081434/s1.

Author Contributions: Conceptualization, O.R.,, WM.R,, I.S. and R.C.; methodology, T.S.S., O.R.
and W.M.R; design, I.S. and R.C,; validation, T.S.S., O.R. and W.M.R.; formal analysis, T.S.S., O.R.
and W.M.R; investigation, T.S.S. and O.R.; resources, O.R. and W.M.R,; data curation, T.S.S.; writ-
ing—original draft preparation, T.S.S. and O.R.; writing—review and editing, T.S.S., O.R.,, WM.R,,
I.S. and R.C,; visualization, T.S.S.; supervision, W.M.R.; project administration, O.R. and W.M.R;;
funding acquisition, none. All authors have read and agreed to the published version of the manu-

script.
Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

https://doi.org/10.3390/medicina62081434



Medicina 2026, 62, 1434 19 of 20

Data Availability Statement: No new data were created or analysed in this study.

Acknowledgments: During the preparation of this manuscript, the authors used Al to assist with
language editing, improving clarity, and refining the presentation of the manuscript. All scientific
content, literature selection, data interpretation, and conclusions were developed, reviewed, and

approved by the authors, who take full responsibility for the final published work.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

Hamed, K. Glucagon-like peptide-1 (GLP-1) receptor agonists: Exploring their impact on diabetes, obesity, and cardiovascular
health through a comprehensive literature review. Cureus 2024, 16, e68390. https://doi.org/10.7759/cureus.68390.

Raza, F.A.; Altaf, R.; Bashir, T.; Asghar, F.; Altaf, R.; Tousif, S.; Goyal, A.; Mohammed, A.; Mohammad, M.F.; Anan, M; et al.
Effect of GLP-1 receptor agonists on weight and cardiovascular outcomes: A narrative review. Medicine 2024, 103, e40256.
https://doi.org/10.1097/MD.0000000000040256.

Turkistani, Y. Glucagon-like peptide-1 receptor agonists: A review from a cardiovascular perspective. Front. Cardiovasc. Med.
2025, 12, 1535134. https://doi.org/10.3389/fcvm.2025.1535134.

Urbina, J.; Salinas-Ruiz, L.E.; Valenciano, C.; Clapp, B. Micronutrient and nutritional deficiencies associated with GLP-1 receptor
agonist therapy: A narrative review. Clin. Obes. 2026, 16, €70070. https://doi.org/10.1111/cob.70070.

Karakasis, P.; Patoulias, D.; Fragakis, N.; Mantzoros, C.S. Effect of glucagon-like peptide-1 receptor agonists and co-agonists on
body composition:  Systematic review and network meta-analysis. = Metabolism 2025, 164, 156113.
https://doi.org/10.1016/j.metabol.2024.156113.

Iglar, P.J.; Hogan, KJ. Vitamin D status and surgical outcomes: A systematic review. Patient Saf. Surg. 2015, 9, 14.
https://doi.org/10.1186/s13037-015-0060-y.

Reece, L.; Dragicevich, H.; Lewis, C.; Rothwell, C.; Fisher, O.M.; Carey, S.; Alzahrani, N.A.; Liauw, W.; Morris, D.L. Preoperative
nutrition status and postoperative outcomes in patients undergoing cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy. Ann. Surg. Oncol. 2019, 26, 2622-2630. https://doi.org/10.1245/s10434-019-07415-7.

Thormann, M.; Omari, J.; Pech, M.; Damm, R.; Croner, R.; Perrakis, A.; Strobel, A.; Wienke, A.; Surov, A. Low skeletal muscle
mass and postoperative complications after surgery for liver malignancies: A meta-analysis. Langenbeck’s Arch. Surg. 2022, 407,
1369-1379. https://doi.org/10.1007/s00423-022-02541-5.

Mehta, M.; Rometo, D.; Gusenoff, J.; Rubin, ].P. Nutritional challenges in post-massive weight loss body contouring: Guidance
for plastic surgeons on GLP-1 agonists and sleeve gastrectomy. Plast. Reconstr. Surg. 2025, online ahead of print.
https://doi.org/10.1097/PRS.0000000000012672.

Butsch, W.S,; Sulo, S.; Chang, A.T.; Kim, J.A.; Kerr, KW.; Williams, D.R.; Hegazi, R.; Panchalingam, T.; Goates, S.; Heymsfield,
S.B. Nutritional deficiencies and muscle loss in adults with type 2 diabetes using GLP-1 receptor agonists: A retrospective ob-
servational study. Obes. Pillars 2025, 15, 100186. https://doi.org/10.1016/j.0bpill.2025.100186.

Seth, I.; Lim, B.; Cevik, J.; Gracias, D.; Chua, M.; Kenney, P.S.; Rozen, W.M.; Cuomo, R. Impact of nutrition on skin wound
healing and aesthetic outcomes: A comprehensive narrative review. JPRAS Open 2024, 39, 291-302.
https://doi.org/10.1016/j.jpra.2024.01.006.

Noguchi, A.; Yamagata, K.; Fukuzawa, S.; Sasaki, K.; Takaoka, S.; Uchida, F.; Ishibashi-Kanno, N.; Sekido, M.; Bukawa, H. The
association between skeletal muscle mass and surgical site infection and prognosis in patients undergoing free flap reconstruc-
tive surgery for oral squamous cell carcinoma: A single-center retrospective study. Cancers 2025, 17, 1729.
https://doi.org/10.3390/cancers17101729.

Giudici, S.; Lanza, E.; Lofino, L.; Barison, A.; Ammirabile, A.; Mauri, G.; Zulian, D.; Ceolin, M.; Brocchi, A.; Del Fabbro, D.
Sarcopenia and myosteatosis as a predictor of postoperative outcomes in patients undergoing laparotomy for abdominal emer-
gencies. J. Clin. Med. 2025, 14, 6639. https://doi.org/10.3390/jcm14186639.

Lee, C.C; Newland, M.; Yau, A.; Chroneos, R.; Johnson, T.S. Impact of GLP-1 agonist on surgical wound complications follow-
ing plastic and reconstructive surgery: A propensity matched cohort large database analysis. Plast. Reconstr. Surg. 2025.
https://doi.org/10.1097/PRS.0000000000012703.

Bank, N.C.; Perle, S.J.; Lauck, B.J.; Rajesh, A.].; Jeffs, A.D.; Draeger, R.W. Impact of perioperative glucagon-like peptide-1 recep-
tor agonists on postoperative outcomes following carpal tunnel release. ]. Hand Surg. Glob. Online 2025, 7, 100746.
https://doi.org/10.1016/j.jhsg.2025.100746.

https://doi.org/10.3390/medicina62081434



Medicina 2026, 62, 1434 20 of 20

16.

17.

18.

19.

20.

21.

22.

23.

Chan, Y.C.; Chuang, S.H.; Kuo, Y.J.; Lian, Y.Z.; Chen, Y.P. The association between glucagon-like peptide-1 receptor agonists
and postoperative complications after arthroplasty: A systematic review and meta-analysis. J. Arthroplast. 2025, 40, 3080—
3088.e7. https://doi.org/10.1016/j.arth.2025.06.083.

Verhey, ].T.; Austin, R.P.; Tarabichi, S.; Paul, B.; Deckey, D.G.; Christopher, Z.K.; Spangehl, M.].; Bingham, ].5. GLP-1 agonists
for weight loss: Do they increase complications in non-diabetic patients undergoing primary total hip arthroplasty? J. Arthro-
plast. 2025, 40, 5101-5107. https://doi.org/10.1016/j.arth.2025.03.012.

Ghebrehiwet-Kuflom, J.; Mehta, A.; Lim, P.; Dahle, S.; Isseroff, R.R. GLP-1 receptor agonists as emerging modulators of inflam-
mation and angiogenesis in chronic cutaneous wound healing. ]. Investig. Dermatol. 2025, 145, 2981-2988.
https://doi.org/10.1016/j.jid.2025.08.045.

Roan, ].N.; Cheng, H.N.; Young, C.C; Lee, C.J.; Yeh, M.L; Luo, C.Y; Tsai, Y.S.; Lam, C.F. Exendin-4, a glucagon-like peptide-1
analogue, accelerates diabetic wound healing. J. Surg. Res. 2017, 208, 93-103. https://doi.org/10.1016/j.jss.2016.09.024.

Paschou, I.A.; Sali, E.; Paschou, S.A.; Tsamis, K.I.; Peppa, M.; Psaltopoulou, T.; Nicolaidou, E.; Stratigos, A.J. GLP-1RA and the
possible skin aging. Endocrine 2025, 89, 680-685. https://doi.org/10.1007/s12020-025-04293-w.

Penny, H.; Flores, R.; Pennington, E.; Pedersen, A.; Tran, S. The role of macronutrients and micronutrients in wound healing: A
narrative review. J. Wound Care 2022, 31, S14-S22. https://doi.org/10.12968/jowc.2022.31.Sup5.514.

Johnson, B.; Milstead, M.; Thomas, O.; McGlasson, T.; Green, L.; Kreider, R.; Jones, R. Investigating nutrient intake during use
of glucagon-like peptide-1 receptor agonist: A cross-sectional study. Front. Nutr. 2025, 12, 1566498.
https://doi.org/10.3389/fnut.2025.1566498.

Ferreira, V.; Lawson, C.; Ekmekjian, T.; Carli, F.; Scheede-Bergdahl, C.; Chevalier, S. Effects of preoperative nutrition and mul-
timodal prehabilitation on functional capacity and postoperative complications in surgical lung cancer patients: A systematic
review. Support. Care Cancer 2021, 29, 5597-5610. https://doi.org/10.1007/s00520-021-06161-5.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/medicina62081434



