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Abstract

Background: Rapid weight loss after bariatric surgery is accompanied by substantial loss of fat-free mass, raising concern for
sarcopenic obesity. Objective: To synthesise randomised trial and meta-analytic evidence on whey protein supplementation and
lean body mass preservation after bariatric surgery. Methods: Narrative review of published randomised controlled trials,
systematic reviews and meta-analyses, and mechanistic studies. Findings: Pooled data from five RCTs show whey protein
supplementation attenuates fat-free mass loss (+3.87 kg) and fat mass loss (-2.10 kg) relative to control, with larger gains when
combined with resistance training. Conclusions: Whey protein is a plausible, low-risk adjunct for lean mass preservation, though

trial quality remains heterogeneous.
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Abstract

Background: Rapid weight loss after bariatric surgery is
accompanied by substantial loss of fat-free mass, raising
concern for sarcopenic obesity. Objective: To synthesise
randomised trial and meta-analytic evidence on whey
protein supplementation and lean body mass
preservation after bariatric surgery. Methods: Narrative
review of published randomised controlled trials,
systematic reviews and meta-analyses, and mechanistic
studies. Findings: Pooled data from five RCTs show whey
protein supplementation attenuates fat-free mass loss
(+3.87 kg) and fat mass loss (-2.10 kg) relative to control,
with larger gains when combined with resistance training.
Conclusions: Whey protein is a plausible, low-risk adjunct
for lean mass preservation, though trial quality remains

heterogeneous.

Keywords: whey protein; lean body mass; bariatric

surgery; sarcopenic obesity; fat-free mass

Introduction
Bariatric surgery remains the most effective durable
treatment for severe obesity, but the resulting caloric
restriction and reduced gastric capacity place patients at
risk of losing not only fat mass but also skeletal muscle [1].
Fat-free mass losses of 20-30% of total weight loss are
commonly reported in the first postoperative year, and up
to a quarter of patients meet criteria for sarcopenic
obesity within months of surgery [2,3]. A systematic
review of nutritional determinants of fat-free mass
preservation concluded that protein quantity, protein
quality and resistance exercise are the three most
consistently reported modifiable factors, though the
certainty of evidence for any single intervention remains
low [4]. Because dietary protein intake typically falls well
below the 60 g/day recommended by allied-health
nutritional guidelines during the early postoperative
period, largely due to reduced gastric volume and food
clinicians have turned to

intolerance, protein
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supplementation — most commonly whey-based

formulations — as a practical countermeasure [5,6].

Whey protein is favoured because of its rapid digestion
kinetics, high leucine content, and complete essential
amino-acid profile, properties long recognised to make it
a particularly potent stimulator of postprandial muscle
protein synthesis relative to slower-digesting proteins
such as casein [7,8]. It is also widely available as a
low-volume, palatable liquid or powder, features that
matter clinically when patients can tolerate only small,
frequent meals in the early postoperative months.
Translating this physiological rationale into durable
body-composition benefit in the specific context of
post-bariatric catabolic stress, malabsorptive surgical
anatomy, and markedly reduced overall energy and food
intake, however, remains an active area of clinical trial
investigation, and findings across individual trials have
been mixed enough that no professional society yet
mandates

routine whey supplementation for all

post-bariatric patients.

This review synthesises the published randomised-trial,
systematic-review and mechanistic literature addressing
whey protein supplementation and lean body mass in
adults after bariatric surgery. Relevant publications were
identified through targeted searches of PubMed, Europe
PMC and Crossref for randomised controlled trials,
systematic reviews, meta-analyses and mechanistic
studies of whey or dairy protein supplementation, fat-free
mass, sarcopenic obesity and bariatric or metabolic
surgery, supplemented by hand-searching reference lists
of retrieved reviews. It is a narrative synthesis of existing

evidence rather than the report of a single new dataset.

Protein Needs and Guideline Recommendations
After Bariatric Surgery

Consensus guidelines from the American Society for

Metabolic and Bariatric Surgery and the Academy of
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Nutrition and Dietetics recommend a minimum of 60-80 g
of protein daily after Roux-en-Y gastric bypass or sleeve
gastrectomy, rising toward 90 g after malabsorptive
procedures, within the

AACE/TOS/ASMBS/OMA/ASA  perioperative
guidance [5,1,9]. In practice, achieving this target from

framed broader

nutrition

food alone is difficult in the first three postoperative
months: a prospective cohort found only 25% of patients
consumed >60 g protein/day at six months, and protein
intake correlated inversely with fat-free mass loss [6]. A
systematic review of twelve studies similarly found protein
intake commonly fell below 60 g/day, though the
association with lean mass retention was inconsistent
across studies [10]. These gaps motivate supplementation
strategies, and pragmatic delivery matters: a randomised
pilot comparing liquid versus powdered whey
supplements after Roux-en-Y gastric bypass found
substantially higher adherence with the liquid format
(102.7% versus 42.0% of target, p=0.012), alongside fewer
micronutrient deficiencies [11]. Formulation, palatability
and gastrointestinal tolerance therefore appear to be as
important as the protein source itself in determining
whether a prescribed supplementation target is actually
met, a

practical consideration that is frequently

under-reported in efficacy trials.

Mechanisms of Whey Protein-Stimulated Muscle
Protein Synthesis

Whey is digested and absorbed rapidly, producing a sharp
postprandial rise in circulating leucine that crosses a
proposed threshold triggering mTOR-mediated muscle
protein synthesis, a mechanism most consistently
demonstrated in older or insulin-resistant populations
phenotype  [12].
Comparative studies established that whey produces

resembling the  post-bariatric
greater acute protein accretion than casein or casein
hydrolysate, reflecting its distinct digestion kinetics [7].
Narrative synthesis of resistance-trained populations

further indicates that whey's benefit for muscle mass

plateaus once total daily protein intake reaches
approximately 1.6 g/kg body weight, with per-dose
thresholds of roughly 0.24-0.40 g/kg optimising the
synthetic response [13]. Obesity and bariatric surgery,
however, are independently associated with anabolic
resistance — reduced muscle sensitivity to circulating
amino acids — potentially blunting the magnitude of
benefit relative to non-surgical populations [14]. Notably,
a large prospective cohort of weight-losing adults found
physical activity and overall dietary quality, rather than
protein intake per se, most strongly predicted fat-free
muscle mass preservation, suggesting protein
supplementation likely acts synergistically with, rather

than independently of, behavioural factors [15].

Randomized Controlled Trials of Whey Protein
Supplementation on Lean Body Mass (Figure 1,
Table 1)

Direct trial evidence is limited but informative (Table 1). A
16-week randomised trial of whey protein in women more
than five years post-bariatric surgery found significantly
greater fat mass loss and body weight loss versus control,
without a significant change in fat-free mass in either
group [16]. Combining whey protein with resistance
training produced clearer lean-mass benefit: in a
controlled trial of patients 2-7 years after Roux-en-Y
gastric bypass, the resistance-training-plus-protein group
gained fat-free mass (+1.46+1.02 kg) and skeletal muscle
mass (+0.91+0.64 kg) while controls lost both (-0.24+1.64
kg and -0.08+0.96 kg respectively; p=0.006 and p=0.008)
(Figure 1) [17]. The ongoing PROMISE trial, a randomised
double-blind placebo-controlled study, was explicitly
designed to test whether protein supplementation
preserves fat-free mass across the first postoperative year,
reflecting continued equipoise in the field [18]. Taken
together, these trials suggest that whey protein alone,

without a concurrent mechanical loading stimulus, may

_
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be insufficient to reverse the catabolic trajectory of early
post-bariatric weight loss, whereas the combination of
adequate protein intake and resistance training appears to

shift net muscle protein balance toward accretion rather

than mere attenuation of loss.

Table 1: Selected randomised controlled trials of whey/dairy protein

supplementation and lean or fat-free mass outcomes after bariatric

surgery [16,17,11,18].

Study Surgery/n Protein Duration | Key
strategy LBM/FFM
outcome
Gomes Post-bariatric | Whey 16 weeks | No
2017 women, n=34 | protein, significant
target ~60 FFM change;
g/day greater fat
mass and
weight loss vs
control
Lamarca RYGB,n=63 | Whey protein |12 weeks |RT+protein:
2021 25 g/day +/- FFM +1.46 kg
resistance vs control
training -0.24 kg
(p=0.006)
Alonso RYGB,n=50 | Liquid vs 2months |Liquid
2025 powdered format:
whey protein adherence
102.7% vs
42.0% for
powder
(p=0.012)
Taselaar Bariatric Protein 12 Primary
2023 surgery, supplement |months |outcome:
(PROMISE, |ongoing vs placebo, (planned) | fat-free mass
protocol) double-blind preservation
(results
pending)
MASS CHANGE BY GROUP IN A WHEY PROTEIN + RESISTANCE TRAINI
3 B Fat-free mass change (kg)
E 2 7 mm Skeletal muscle mass change (kg) 1.46
§ 14 0.1
3
-0.08
5 07
& -1 -
c
e
O =2- 1 T
Control Resistance training + whey protein

Figure 1: Change in fat-free mass and skeletal muscle mass in control

versus resistance-training-plus-whey-protein groups, a controlled trial

in patients 2-7 years after Roux-en-Y gastric bypass [17].

Meta-Analytic Evidence and the Role of Resistance
Exercise (Figure 2, Table 2)

Pooling across trials clarifies the aggregate signal (Table
2). A 2026 meta-analysis of five randomised controlled
trials (267 patients) found whey protein supplementation
significantly preserved fat-free mass (mean difference
+3.87 kg, 95% CI 1.35-6.39, p=0.003) and reduced fat mass
(-2.10 kg, 95% CI -3.92 to -0.27, p=0.024) relative to
control (Figure 2) [19]. A contemporaneous systematic
review and meta-analysis reached broadly concordant
conclusions regarding anthropometric and
body-composition outcomes [20]. In contrast, an earlier
(n=223) described the

LBM-preservation evidence as inconclusive, citing low

review of five studies
compliance and lack of blinding [21], and a meta-analysis
of ten studies (301 patients) confirmed that although lean
mass falls substantially post-surgery (-7.4 kg), handgrip
strength is largely preserved, suggesting muscle quality
rather than quantity may be the more clinically relevant
endpoint [22]. Physical activity and resistance training
appear to compound any supplementation benefit:
five-year follow-up of an exercise trial found higher
moderate-to-vigorous activity, more than early resistance
training alone, predicted lower long-term weight regain
[23], reinforcing that protein supplementation is best
considered an adjunct to, not a substitute for, structured
exercise. This pattern is consistent with the broader
which

supplementation without a training stimulus produces at

sports-nutrition literature, in protein
best modest changes in lean tissue, while the combination
of adequate protein and progressive resistance loading

reliably produces larger and more consistent gains [8,13].

Table 2: Selected systematic reviews and meta-analyses of protein

supplementation and body composition after bariatric surgery
[19,20,21,22].

Synthesi | Scope Studies Key quantitative finding

s pooled

Zhao Whey protein vs | 5RCTs, 267 | FFM +3.87 kg (95% CI

2026 control, body patients 1.35-6.39, p=0.003); FM
composition -2.10 kg (p=0.024)
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Synthesi | Scope Studies Key quantitative finding

s pooled

Ranjbar | Protein supple | Systematicr | Concordant favourable

2025 mentation, anth | eview/meta- | body-composition signal
ropometry/bod | analysis of
y composition | RCTs

Romeijn |Additional 5 studies, Inconclusive evidence for

2021 protein, LBM 223 patients | LBM preservation
preservation

Jung Muscle mass 10 studies, Lean mass -7.4 kg;

2023 and strength 301 patients | handgrip strength change
after surgery not significant

MWHEY PROTEIN SUPPLEMENTATION ON FAT-FREE MASS AND FAT MASS
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Figure 2: Pooled mean difference in fat-free mass and fat mass with

whey protein supplementation versus control, meta-analysis of five
randomised controlled trials (267 patients) [19].

Sarcopenic Obesity Risk and Safety Considerations
Sarcopenic obesity — the coexistence of excess adiposity
with low muscle mass or function — is increasingly
recognised as a distinct post-bariatric phenotype
associated with lower weight-loss success, poorer quality
of life and greater perioperative risk [24]. Estimates of
prevalence vary widely depending on diagnostic criteria:
one scoping review reported that roughly one in four
patients meets sarcopenic-obesity criteria both before and
after surgery, with only around 59% of underlying studies
using body composition measures alongside a functional
assessment [24]. Imaging studies suggest that diagnostic
index choice, more than modality, determines whether
obesity detected,

cross-study comparison of protein intervention benefit

sarcopenic risk s complicating
[3]. Reassuringly, relative lean mass as a proportion of
body weight often increases even as absolute muscle mass

falls, and functional measures such as gait speed and

sit-to-stand performance frequently improve despite lean
tissue loss [25,26]. This dissociation between falling
absolute muscle mass and preserved or improved
function is an important caveat for interpreting whey
protein  trials  that use  dual-energy  X-ray
absorptiometry-derived fat-free mass as their primary
endpoint, since a null result for mass need not imply a null
result for physical function or metabolic health. Across the
trials reviewed here, whey protein supplementation was
well tolerated with no signal of excess adverse events,
supporting its use as a pragmatic, low-risk adjunct to

postoperative nutritional care [16,17,11].

Conclusion
Whey protein supplementation after bariatric surgery is
mechanistically well justified by its leucine-rich, rapidly
digested amino-acid profile, and pooled randomised-trial
data show a modest but statistically significant benefit for
fat-free mass preservation and fat mass reduction,
particularly when paired with resistance training [19,17].
Individual trials remain heterogeneous in dose,
formulation, adherence, follow-up duration and outcome
definition, and some report no measurable fat-free mass
benefit [16,21],

cannot fully substitute for adequate total dietary protein,

underscoring that supplementation

resistance exercise, and individualised nutritional
monitoring [6,14]. Clinicians should therefore frame whey
protein supplementation as one component of a broader,
multimodal strategy — encompassing dietary counselling,
activity prescription and routine body-composition
surveillance — rather than a stand-alone remedy for
post-bariatric lean mass loss. Adequately powered,
standardised trials such as PROMISE are needed to
confirm whether whey protein supplementation should
become a routine, guideline-endorsed component of
post-bariatric surgical care [18]. Until such trials report,
whey protein can reasonably be recommended as a

practical, well-tolerated aid to meeting protein targets in
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patients who struggle to do so through diet alone, ideally
alongside structured resistance exercise and regular
body-composition monitoring [22,24].
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