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Optimizing Recovery: The Complete Guide

Nutrition, a practical supplement stack, whole-body strategies, alternative strategies, and a peri-procedural medication review
September 3, 2026

This guide brings together everything covered in our separate handouts into one place, in the same order as drseanmulvaney.com/optimizing-recovery:

« Nutrition for Healing

« Building a Recovery Supplement Stack
+ Whole-Body Recovery Guide

o Peptides & Emerging Therapies

o Peri-Procedural Medication Review

Nutrition for Healing

A Patient Guide to Supporting Recovery After Injury or Procedures

Your body's ability to repair tissue, fight infection, and rebuild strength after an injury, surgery, or procedure depends heavily on the fuel and building blocks you
give it. The suggestions below are drawn from clinical and nutrition research on wound and tissue healing. They are general guidance — talk with your physician
or a registered dietitian before starting any new supplement, especially if you have kidney disease, liver disease, are on blood thinners, or are pregnant.

1. Protein — The Foundation of Repair

Protein supplies the amino acids your body uses to rebuild tissue, synthesize collagen, and support immune function. Needs rise substantially above baseline after
injury or surgery.

o Healthy adults at baseline typically need about 0.8 g of protein per kg of body weight per day — this is not enough during active healing.

o During recovery from surgery or significant injury, most nutrition guidelines (including ESPEN and ERAS protocols) recommend roughly 1.2-2.0
g/kg/day, and wound-care guidelines commonly target 1.25-1.5 g/kg/day for patients with open wounds or pressure injuries.

« Example: a 70 kg (154 1b) person recovering from surgery might aim for roughly 85-140 g of protein per day, spread across meals rather than eaten all at
once.

« Good sources: eggs, poultry, fish, lean meat, dairy or Greek yogurt, legumes, and, when intake is difficult, a whey or plant-based protein supplement.

2. Branched-Chain Amino Acids (BCAAs)

BCAAs — leucine, isoleucine, and valine — are essential amino acids that appear to help limit the loss of muscle mass that commonly occurs during
immobilization or the metabolic stress of surgery, and leucine in particular helps stimulate muscle protein synthesis.

o Arandomized study in older adults recovering from hip fracture surgery found that BCAA supplementation was associated with better postoperative
recovery of serum albumin, a marker of nutritional status.

« In patients recovering from tonsillectomy, BCAA supplementation helped preserve muscle mass and body composition during the recovery period, when
eating is often reduced.

o Typical over-the-counter BCAA products are dosed in the range of 5-10 g per serving; there is no single agreed post-surgical dose, so this is a reasonable
discussion point with your care team rather than a fixed prescription.

3. Vitamin C

Vitamin C is a required cofactor for the enzymes that build and cross-link collagen, the structural protein that gives healing tissue its strength. It is also an
antioxidant that supports immune cell function during the inflammatory phase of healing.

o A systematic review of controlled trials found that patients receiving vitamin C supplementation were substantially more likely to have a faster recovery
process than those on placebo.

o Randomized trials in patients with pressure ulcers and surgical wounds have shown improved healing with supplemental vitamin C, particularly when
baseline vitamin C status is marginal — which is common after major surgery or trauma due to increased metabolic demand.

« Documented case reports show that even mild, subclinical vitamin C deficiency — more common in surgical patients than generally recognized — can
measurably slow wound healing, and correcting it improves outcomes.

o Studies of therapeutic supplementation for wound healing have used doses in the range of roughly 500—1,000 mg per day (some trials used higher,
medically supervised doses), well above the standard RDA of about 65-90 mg/day for healthy adults — discuss an appropriate dose with your physician.

4. A Daily Multivitamin/Mineral — and Key Micronutrients
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Injury and surgery increase the body's turnover of several vitamins and minerals at exactly the time appetite and food intake often drop. A basic daily
multivitamin/mineral supplement is a reasonable, low-risk way to cover gaps, and a few nutrients have specific evidence behind them:

e Zinc — a cofactor for enzymes involved in cell proliferation and collagen synthesis; deficiency is well documented to impair wound healing, and
supplementation has been shown to speed re-epithelialization in zinc-depleted patients. Typical supplemental doses used in studies range from about 15—
40 mg/day for a limited period; very high doses or prolonged use can impair copper absorption, so this is best time-limited and physician-guided.

e Vitamin D — supports immune regulation and bone/muscle health during recovery; low vitamin D status is common and is associated with poorer
musculoskeletal recovery, particularly after fracture or orthopedic surgery.

o Vitamin A — supports epithelial cell turnover and the early inflammatory phase of healing; needed in modest amounts, and important to avoid excessive
doses since vitamin A is fat-soluble and can accumulate.

o A daily multivitamin/mineral supplement is a practical way to help ensure adequate micronutrient intake when appetite is reduced, though a whole-food,
protein-adequate diet remains the foundation — supplements are meant to fill gaps, not replace meals.

5. Other Evidence-Based Nutrition Supports

Omega-3 Fatty Acids

Omega-3s (EPA/DHA, found in fish oil) help modulate the inflammatory response. Meta-analyses in surgical populations have found that omega-3
supplementation can reduce postoperative inflammation, support immune function, and shorten hospital stay in some surgical settings.

Arginine and Glutamine

These conditionally essential amino acids are frequently studied together with vitamin C and zinc in "immunonutrition" formulas used before and after major
surgery. Arginine has been shown to increase collagen deposition and protein accumulation at the wound site, while glutamine supports immune cell proliferation
during periods of physiologic stress. Combination formulas (arginine + glutamine + vitamin C + zinc) have shown benefit in some surgical and pressure-ulcer
populations.

Collagen Peptides

Hydrolyzed collagen supplements provide amino acids (glycine, proline, hydroxyproline) that are direct building blocks of new collagen. A randomized trial in
burn patients found that hydrolyzed collagen supplementation improved wound healing and nutritional status markers.

Calories and Hydration

Healing is metabolically expensive. Under-eating — even with adequate protein — slows repair because the body will burn protein for energy instead of using it
for tissue building. A commonly used estimate is roughly 30-35 kcal/kg/day during active healing, adjusted for individual needs. Adequate fluid intake supports
circulation and nutrient delivery to healing tissue and helps prevent constipation from reduced activity and pain medications.

6. Creatine Monohydrate

Creatine is one of the best-studied and safest sports-nutrition supplements available, and it has direct relevance during recovery, not just for athletes.

o Muscle preservation: creatine helps limit the loss of muscle mass and strength that occurs during immobilization, casting, or reduced activity after injury
or surgery — a period when disuse atrophy can happen quickly.
« Cognition: a growing body of clinical trials shows creatine supplementation modestly improves memory, attention, and processing speed, particularly

under conditions of metabolic stress (sleep deprivation, aging, illness) — relevant given that recovery itself is often accompanied by poor sleep and
reduced activity.

o Typical studied dose: 3—-5 g/day of creatine monohydrate; well-tolerated with a long safety record. Discuss with your physician if you have kidney
disease.

7.Lion's Mane Mushroom (Hericium erinaceus)

Lion's Mane is popular as a cognitive-support supplement. The evidence here is genuinely preliminary — several small randomized trials, mixed results — and
considerably weaker than the evidence for creatine or vitamin C above. That said, its safety profile is favorable, which is why it's included as a lower-confidence,
low-risk option rather than a core recommendation.

o Some small randomized trials in older adults with mild cognitive complaints have shown improvement in standardized cognitive test scores (e.g.,
MMSE) over 8-12 weeks of daily use.

« Bottom line: reasonable for a patient to try given the low risk, but this should be framed as an optional, low-confidence option — not an evidence-backed
recovery essential in the way protein, vitamin C, or creatine are.

8. General Diet Pattern for Cognitive Health

Beyond specific supplements, the overall dietary pattern with the best-supported (though still moderate-quality) evidence for cognitive health is a Mediterranean-
or MIND-style diet — emphasizing vegetables, fruit, fish, olive oil, nuts, and legumes, with limited red meat and processed food. Most supporting studies are in
older adults or those with mild cognitive concerns rather than the general population, but the pattern is low-risk and overlaps substantially with the healing-focused
nutrition above, so it's a reasonable general recommendation for anyone asking.
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o Omega-3s (already discussed above for post-surgical inflammation) also have the most consistent supplement-level evidence for cognitive support,
particularly attention and processing speed.

« B vitamins (B12, folate, B6) show benefit in some reviews, primarily in populations with mild cognitive impairment or measured deficiency — worth
checking levels rather than supplementing blindly.

9. If Your Treatment Involves a Blood Draw (PRP/ BMAC)

Rebuilding blood cells draws on the same nutritional reserves — iron, protein, B12 — as tissue healing. A treatment that removes blood is asking your body to do
two rebuilding jobs on one budget, not just one.

« Women and anyone having more than one treatment are most likely to benefit from iron support; a one-time ferritin check beforehand is the most precise
way to decide.

o If supplementing empirically: a standard OTC iron supplement daily for about 2-3 weeks after treatment is a reasonable, low-risk default, in line with
blood-donor recovery protocols.

Practical Tips

o Spread protein across 3—5 meals/snacks per day rather than one large serving; the body uses protein more efficiently this way.
« If appetite is poor, prioritize protein and calories first, then fill in with fruits and vegetables as tolerated.
o Avoid alcohol and minimize added sugar during active healing — both can impair immune function and tissue repair.

o If you smoke or vape, healing is one more strong reason to quit or cut back — nicotine constricts blood vessels and reduces oxygen delivery to healing
tissue.

o Have a plan for a gradual return to your chosen activities.

This handout is for general education and does not replace individualized medical or nutritional advice. Please discuss any new supplement with your physician, especially if you
have kidney or liver disease, are on anticoagulant medication, or are pregnant or breastfeeding.

Building a Recovery Supplement Stack
A simple, practical shopping list for the nutrients in the Nutrition for Healing guide
August 25, 2026

No single commercial product covers everything in the Nutrition for Healing guide. The easiest path is one "core" recovery product plus three cheap, well-studied additions.

Step 1 — Pick One Core Product
Juven (Abbott) — ~$4.50-5.30/day

e Arginine, glutamine, HMB, collagen peptides, vitamin C, B12, zinc. Best product-specific healing evidence (collagen synthesis at 2 weeks).
Mend Repair & Recover: Surgery — ~$6.60-7.80/day
e Whey protein, leucine, glutamine, HMB, zinc, vitamin C, vitamin D, iron. Broader micronutrient coverage; NSF Certified for Sport.

Either is a reasonable default. Take exactly as labeled — typically 2 servings/day for 2—4 weeks around the procedure.
Step 2 — Add Three Inexpensive Essentials
e Standard daily multivitamin/mineral — any reputable brand. ~$0.10-0.30/day.

e Omega-3 fish oil, 1-2 g combined EPA/DHA daily. ~$0.20-0.40/day.
e Creatine monohydrate, 3—5 g/day, plain/unflavored — the best-evidenced and cheapest addition on this list. ~$0.10-0.20/day.

Estimated Total Daily Cost

e Juven-based stack: roughly $5.00-6.20/day
e Mend-based stack: roughly $7.00-8.70/day

Lion's Mane and a Mediterranean/MIND-style eating pattern remain optional, lower-priority add-ons — not necessary for a complete stack, but reasonable for patients who ask specifically about cognition.

General education only — not a substitute for individualized medical advice. Confirm supplement choices don't interact with medications, especially anticoagulants.

Whole-Body Recovery Guide

Evidence-based nutrition, lifestyle, and adjunct strategies for healing after injury or a procedure

Nutrition Essentials

« Protein: aim for roughly 1.2-2.0 g/kg/day (vs. the usual 0.8 g/kg) — spread across 3—5 meals/snacks. Building block for tissue repair and immune defense.
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« Branched-chain amino acids (BCAAs — leucine, isoleucine, valine): help preserve muscle mass during recovery (shown after hip fracture and tonsillectomy surgery); evidence for speeding
wound closure itself is mixed.

« Vitamin C: essential cofactor for collagen cross-linking. Trials show faster healing with supplementation (~500—1,000 mg/day studied), especially when baseline status is marginal, which is
common after surgery.

« Daily multivitamin/mineral: reasonable low-risk gap-filler. Zinc (15-40 mg/day, time-limited) supports re-epithelialization; vitamin D supports immune and musculoskeletal recovery;
omega-3s help modulate post-surgical inflammation.

« Adequate calories (~30-35 kcal/kg/day) and hydration — under-eating causes the body to burn protein for fuel instead of using it to rebuild tissue.

Avoiding Toxins That Slow Healing

Tobacco / nicotine

« Strong, consistent evidence: smokers have significantly higher rates of nonunion and surgical-site infection. Nicotine constricts blood vessels, reducing oxygen delivery to healing tissue.
Quitting even a few weeks before a planned procedure measurably improves outcomes.

Alcohol

« Even a single episode of intoxication measurably impairs healing at the cellular level. Ethanol blunts the early chemical signals (chemokines such as KC and MIP-2) that recruit neutrophils
to the injury site — this reduces neutrophil migration into the wound by up to ~40% in controlled studies, delaying the inflammatory phase that repair depends on.

« Ethanol exposure also delays keratinocyte migration across the wound bed (slower re-epithelialization in the first days after injury), impairs new blood vessel formation (angiogenesis), and
reduces collagen deposition — all of which lengthen recovery and raise infection risk.

« Practical takeaway: avoid alcohol entirely in the days immediately before and after a procedure or significant injury, and minimize it throughout active healing. Reducing your exposure to
toxins like alcohol has been shown to have far-reaching overall health benefits as well.

THC / cannabis

« Although overuse of any substance is generally counterproductive for behavioral health, general health, and healing, moderate use of THC products does not appear to interfere with our
results.

« Heavy cannabis use, however, is associated with lower bone density and higher rates of nonunion/malunion after orthopedic procedures.
« If cannabis is used for symptom control, discuss route and timing with your surgeon.

Adjunct Physical Modalities
Red / near-infrared light (photobiomodulation)

« Reasonably good evidence, especially for skin and superficial wounds: red light (~620—-660 nm) and near-infrared light (~780-950 nm) are absorbed by mitochondrial enzymes, increasing
cellular energy (ATP) production and stimulating fibroblast activity, collagen deposition, and new blood vessel formation.

« Clinical and scoping reviews support benefit for wound closure speed, scar quality, and tendinopathy recovery (particularly combined with exercise). Higher-quality human trials are still
needed for many applications, but the safety profile is favorable.

Ice vs. heat — let evidence guide, not habit

« Ice reliably reduces pain and swelling short term but doesn't speed healing. Use briefly (10 minutes or less) only for pain control as needed in the first 48—72 hours.

« Heat: increases local blood flow and metabolic rate, which can support healing once the acute swelling phase has passed, and helps with stiffness and range of motion — generally better
used after the first 48—72 hours, not immediately after an acute injury.

« Current thinking ("POLICE" — Protection, Optimal Loading, Ice for pain, Compression, Elevation) emphasizes controlled movement over prolonged rest or icing — inflammation is a
necessary, not optional, part of repair.

Physical therapy

« Physical therapy will almost always be part of your ultimate treatment plan, but it is important not to start aggressive physical therapy too early. For most regenerative procedures, physical
therapy will usually start at the 4-6-week mark. Talk to Dr. Mulvaney about when you should start physical therapy for your injury.

Movement, Sleep, and Mindset
Stay appropriately active

« Early, gentle mobilization (as cleared by your care team) reduces complications, preserves muscle and function, and speeds functional recovery compared with prolonged rest — a consistent
finding across enhanced-recovery-after-surgery (ERAS) protocols.

« Cross-training around an injury — working uninvolved muscle groups and maintaining light cardiovascular activity as tolerated — helps preserve overall conditioning and mood without
stressing the healing area.

Sleep

« Sleep is when growth hormone is released and much of tissue repair occurs. Experimental sleep restriction directly delays skin barrier recovery and blunts local immune response; clinical
studies link poor sleep to slower surgical recovery. Prioritize 7-9 hours, especially in the first 1-2 weeks after injury or surgery.

Calm mind / stress management

« This is not just "soft" advice — classic controlled studies (Kiecolt-Glaser et al.) found that standardized wounds healed measurably slower under chronic stress (caregiving, marital conflict,
exam stress), and healing after a stressful marital argument was delayed by roughly a full day compared to a supportive conversation.

«  Mechanism: stress hormones (cortisol) suppress inflammatory signaling and immune cell migration to the wound — very similar, at the level of tissue biology, to the way alcohol impairs the
same processes. Simple practices — brief daily relaxation, breathing exercises, adequate social support — have measurable, evidence-backed benefit for healing speed.

Returning to Movement

« Once you start feeling better, it's important to gradually return to activity. Returning you to movement — not just getting you out of pain — is the whole point of treatment. Movement and
exercise are the true foundation of health, and that is our ultimate goal for every patient.

General education only — not a substitute for individualized medical advice. Discuss supplements, cannabis use, and activity restrictions with your physician, especially with kidney/liver disease, anticoagulant use,
or pregnancy.
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Peptides & Emerging Therapies
Informational answers to common patient questions about injury healing
The information provided here in no way i ar de , endorsement, or prescription from Dr. Mulvaney for the use of any peptides. This page is provided for information only,
because patients frequently ask about these compounds. We do not currently prescribe, administer, or reccommend peptide therapies such as BPC-157, TB-500, or injectable GHK-Cu for fracture or
injury healing. If you have questions about any of these, please raise them at your visit so we can discuss the current evidence and regulatory status together.

Established Adjuncts — Clear Indications
Hyperbaric Oxygen Therapy (HBOT)

« Strong evidence specifically for impaired or hypoxic healing: diabetic foot ulcers, irradiated tissue, compromised skin grafts/flaps — HBOT meaningfully reduces amputation risk and
improves graft take in these settings.

« Evidence for routine fracture or soft-tissue healing in otherwise healthy, well-perfused patients is much thinner (mostly animal data) — most beneficial when healing is already
compromised, not as a general accelerant.

Pulsed Electromagnetic Field (PEMF) therapy
« FDA-cleared specifically as an adjunct for established nonunion fractures. Evidence outside that specific indication is more heterogeneous and less conclusive.

Note: creatine monohydrate is also well-supported for preserving muscle during recovery — see the Nutrition for Healing handout for details.

Peptides — What Patients Are Asking About Injury Healing

Several peptide compounds are widely discussed online as potential aids to fracture and injury healing. The summaries below describe what has and has not been studied, in neutral terms, so you can
have an informed conversation with us. They are not instructions for use.

BPC-157

« Reported animal research (100+ published studies) has examined BPC-157 for tendon, ligament, muscle, and bone healing, with proposed mechanisms including new blood vessel
formation.

« A 2025 orthopedic literature review screened 544 articles on BPC-157 and identified one human clinical study meeting inclusion criteria; the remainder were animal studies. There is
currently no FDA-approved BPC-157 drug product for any indication.

« InJuly 2026, an FDA advisory committee (the Pharmacy Compounding Advisory Committee) voted to recommend BPC-157 for consideration on a compounding "bulks list." This was an
advisory recommendation only — it is not FDA drug approval and does not establish safety or effectiveness. BPC-157 is listed as a prohibited substance under World Anti-Doping Agency
rules for competitive athletes.

TB-500

« TB-500 is a synthetic fragment of a naturally occurring protein, Thymosin Beta-4. Some marketing materials cite research on the parent protein — including a human ophthalmic trial — but
TB-500 itself has no published controlled human trials for injury or fracture healing, and FDA reviewers have noted a lack of adequate human exposure data specific to this compound.

GHK-Cu (copper peptide)

« Human research on GHK-Cu is comparatively more developed, but is specific to topical/cosmetic skin applications (e.g., collagen remodeling in skin). There is essentially no human data on
injectable or systemic use for musculoskeletal or fracture healing, and injectable compounding of this peptide has faced FDA restriction since 2023.

General considerations patients raise

« Research-grade and compounded peptide products are not FDA-approved drugs; purity, sterility, and labeled dosing are not independently verified in the way approved medications are.
« Human dosing, injection-site safety, and long-term safety data specific to fracture or soft-tissue healing have not been established for any of the compounds above.

Where to Focus Instead

« The strategies covered in our Nutrition for Healing and Optimizing Recovery handouts — protein, vitamin C, sleep, activity, and avoiding tobacco/alcohol — have substantially more
consistent human evidence behind them, and are the areas most likely to meaningfully affect your healing timeline.

General education only — not medical advice, and not a recommendation to use any product discussed above. Evidence and regulatory status for these compounds change quickly; please ask us for the current
status at your visit.

Are There Medications I Should Hold Before My Procedure, or That May Interfere With My Procedure?

If you have any questions, please talk to Dr. Mulvaney about any decisions to hold a medication around the time of your procedure.

A literature review was conducted to identify which medications have compelling, evidence-based reasons to be held before regenerative medicine procedures,
versus those commonly assumed to interfere but lacking supporting data. Several agents often held out of caution — statins, biologic DMARDs, and methotrexate
— do not clear the evidentiary bar for a routine hold recommendation.

NSAIDs / other anti- Well-established suppression of the early inflammatory phase required for

R . HOLD S . -

inflammatories platelet/growth-factor signaling; standard peri-procedural practice.

Aspirin (peri-PRP) HOLD Established interference with platelet activation central to PRP's mechanism of action.

Therapeutic HOLD (case-by- Estabhshe.d ble.edm.g r1§k. Not all age.:nts equal: LMWH (tinzaparin) also directly impairs
. MSC proliferation in vitro; fondaparinux appears MSC-neutral — a reasonable

anticoagulants case)

substitution if anticoagulation cannot be paused.
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Fluoroquinolones

Nicotine / smoking

Statins (HMG-CoA
reductase inhibitors)

Biologic DMARDs
(TNF inhibitors, IL-
targeted agents)

Methotrexate

Non-fluoroquinolone
antibiotics

Key Takeaway

HOLD / AVOID

HOLD (cessation)

NO ROUTINE
HOLD

NO ROUTINE
HOLD

NO ROUTINE
HOLD

NO ROUTINE
HOLD
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Direct tenocyte and collagen toxicity via MMP upregulation; ~4x increased tendinopathy
risk and ~2.5x rupture risk, compounded by concurrent corticosteroid use. Rarely first-
line antibiotics regardless.

Vasoconstriction, blunted VEGF-driven angiogenesis, and direct impairment of platelet
growth-factor release — hits PRP's mechanism directly. 2—4 week cessation window best
supported, though not RCT-defined.

Evidence is genuinely mixed: theoretical antiplatelet effect and a tendon
MMP/tendinopathy signal exist, but counterbalanced by pro-angiogenic (EPC/eNOS)
effects and known harms of stopping in cardiac-risk patients. No procedure-specific
outcome data. Consider individualizing only for a patient with active tendinopathy or
prior statin-associated tendon injury.

Orthopedic surgery literature shows discontinuation raises flare risk without clearly
improving outcomes. The infection-risk rationale for holding applies far more to
open/implant surgery than to a needle-based injection procedure.

In vitro data shows dose-dependent inhibition of MSC osteogenesis/chondrogenesis, but
this is contradicted by stronger clinical evidence: an RCT in RA surgical patients found
no difference in complications between continuing and suspending MTX, and continuing
significantly reduced flare rates. Two systematic reviews concur.

No compelling data supporting withholding standard antibiotic classes before an
orthobiologic procedure.

Of the medications frequently questioned in this context, only four have compelling evidence supporting a hold: NSAIDs, aspirin/antiplatelet-anticoagulant agents,
fluoroquinolones, and nicotine. Statins, biologic DMARDs, methotrexate, and non-fluoroquinolone antibiotics do not have evidence supporting routine

discontinuation.

Prepared for clinical reference — Sean Mulvaney, MD
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