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You can’t build cells with antibiotics, dressings or debridement!



Bob Bartlett MD, CPE, FAPWHc Nutrition and Wound Healing

3CutisCare Connection Call



Bob Bartlett MD, CPE, FAPWHc Nutrition and Wound Healing

4CutisCare Connection Call

Protein

Vitamins

Water

For Wound Care
Sugar

Fat

Nutritional Therapy: Top Ten Tenets

It’s essential to healing

1 - GLYCEMIC CONTROL

Routine HbA1c screening 
for all chronic wounds

Sugar
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Hyperglycemia delays healing, contributes to 
infection, wound dehiscence, and amputation. 

The importance of glycemic control is 
underestimated.  It is often viewed as 
merely desirable, when in fact it is essential.

Target is HbA1c <7% (~Glucose150 mg %)
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< 200 mg/dl dehiscence rate    9%

> 300 mg/dl dehiscence rate  30%

Preoperative Blood Glucose
Plastic & Recon Surg2013; 132 (4): 996-1004

Infection rates increase steadily as 
HbA1c increases to 10% and then levels off 

J Foot Ankle Surg. 2014 May-Jun;53(3):307-11
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..

Neutrophilic function is reduced in pro-
portion to an increase in the glucose level, 
and 200 mg/dL is the threshold of 
neutrophil dysfunction.

Nielson CP 1989 Aug;38(8):1031-5

The respiratory burst was reduced 28% 
after a 30 min exposure at 200 mg/dL.
The respiratory burst was reduced 28% 
after a 30 min exposure at 200 mg/dL.
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>200 mg/dl Staph aureus biofilm 

formation increased by  196% 

It’s complicated

1 - GLYCEMIC CONTROLSugar

2 – SUGAR SUBSTITUTESSugar
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2 - Sugar Free PitfallsSugar

Metabolic effects of non-nutritive sweeteners

Until recently, the general belief was that non-nutritive 
sweeteners (NNS) were healthy substitutes because they 
provide sweet taste without calories or glycemic effects.  

However, data from several studies found they are 
associated with increased risk of obesity, metabolic 
syndrome, and type 2 diabetes. 
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Diabetes Care. 2013 

(Splenda)

Sucralose was associated with higher blood glucose and 
inappropriately high insulin levels (insulin resistance)



Bob Bartlett MD, CPE, FAPWHc Nutrition and Wound Healing

11CutisCare Connection Call

Although NASs are not absorbed, they do contact 
the gut microbiota, which is now known to have a 
range of important effects on human physiology.

dietary sugar alternative meant to 
stave off the risk of obesity and 

diabetes appear to increase disease 
risk due to microbial alterations
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“our results link NAS consumption, dysbiosis and 
metabolic abnormalities, thereby calling for a 

reassessment of massive NAS use.”

That artificial sweeteners can modify the gut 
microbiome is no surprise.  Even small 
concentrations can affect the gut biology 
with subsequent physiologic effects.
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Each molecule of aspartame releases a 
molecule of methanol which metabolizes to 
formaldehyde which kills gut bacteria –
changing the gut microbiome.  

(NutraSweet | Equal)

There are mixed reports about the safety of 
aspartame.  All of the studies funded by 
industry vouch for its safety.  In contrast, 
92% of independent studies report adverse 
health effects. 
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1 - GLYCEMIC CONTROLSugar

2 – SUGAR SUBSTITUTESSugar

Stevia | Monk fruit
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3 - Total Protein RequirementProtein

1 in 3 adults are 
protein deficient
1 in 3 adults are 
protein deficient
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Historically, clinicians used serum protein levels, including albumin 
and pre-albumin, to determine nutritional status. However, current 
research indicates serum protein levels are affected by 
inflammation, renal function, hydration, and other factors

During periods of inflammatory stress, albumin and prealbumin
levels drop because they are negative acute-phase reactants. 

Elevated energy expenditure and catabolism of lean body 
mass are associated with chronic inflammation.

Acute-phase inflammatory response triggers a sequence 
of reactions leading to elevated energy expenditure and
nitrogen excretion, which increases energy and protein 
requirements concurrently with anorexia and 
pathologically altered utilization of nutrients.

1.5-2.0 gm/kg/day IBW (100-140 gm)
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3 - Total Protein RequirementProtein

4 - Arginine (CE amino acid)Protein

Essential amino acids cannot be made by the body and 
must come from food. There are 9 essential amino acids.

Conditionally amino acids are usually not essential, except 
in times of illness and stress; hence the term “conditionally 
essential” (CE). There are 8 CE amino acids.
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Numerous effects on wound healing and immune function. 

It is a precursor to proline – required for collagen synthesis

It is a precursor for ornithine – required for NO synthesis

Multiple studies show supplemental arginine accelerates 
healing by increasing collagen deposition in wounds. 

Increased  lymphocyte mitogensis and activity occurs. 

Impaired healing with diabetes and malnutrition are 
associated with low wound NO levels.

Inhibition of NO synthesis in wounded animals results in 
weaker wounds and decreased collagen synthesis.
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3 - Total Protein RequirementProtein

4 - Arginine (CE amino acid)Protein

5 - Glutamine (CE amino acid)Protein

Glutamine is the most abundant amino acid in plasma and 
is a primary energy source for rapidly proliferating cells. 

Glutamine supplementation decreases infectious 
complications. (Wischemeyer PE, 2001) 

Glutamine can modulate and preserve gut function, 
which is compromised in severe stress. (Ward E, 2009) 

Glutamine protects against inflammatory injury by 
inducing the expression of heat shock proteins - providing 
cellular protection from inflammation, injury, and stress. 
(Wischemeyer PE, 2001) 
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Beyond daily protein requirements, specific 
amino acid supplements may provide benefit
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No clear consensusF A T
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6 - Vitamin CVitamins
Minerals
Vitamins
Minerals

6 - Vitamin CVitamins
Minerals
Vitamins
Minerals

RDA to prevent disease vs “optimal” RDA?
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Vitamin C has been shown to:

Enhance neutrophil migration in response to chemoattractants

Enhance phagocytosis of microbes

Stimulate reactive oxygen species (ROS) generation and 
killing of microbes. 

(Carr AC, Nutrients 2017)

Mice supplemented with vitamin C improved full thickness wound 
healing after radiation therapy along with increased collagen and 
fibroblast numbers. (Jagetia GC 2007)

PRCT: Surgical patients with pressure ulcers given large doses of 
ascorbic acid had significant acceleration in healing. (Taylor TV 1974) 

Overall, vitamin C supplementation has 
consistently shown benefit to wound healing.
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Routine supplementation beyond the RDA 
is recommended for cigarette smokers

Opinions on “optimal” vitamin C suggest
doses 3-5 x the current RDA (90 mg).  

500 mg/day slow release

7 - Vitamin A
Vitamins
Minerals
Vitamins
Minerals

6 - Vitamin C
Vitamins
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Vitamin A has multiple positive effects on wound healing 
even in non-deficient states. 

It increases collagen cross-linking and breaking strength. 

It increases the inflammatory response in wounds through 
enhanced lysosomal membrane lability, increased 
macrophage influx, and stimulation of collagen synthesis.

It increases the number of monocytes and macrophages in the 
inflammatory phase and facilitating epithelial cell differentiation.

Importantly, it reverses corticosteroid-induced 
inhibition of cutaneous wound healing.

10,000 units for 4 weeks
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8 - Vitamin D
Vitamins
Minerals
Vitamins
Minerals

6 - Vitamin C
Vitamins
Minerals
Vitamins
Minerals

7 - Vitamin A
Vitamins
Minerals
Vitamins
Minerals

Vitamin D is more than a simple vitamin. Research has 
shown that vitamin D is most likely the oldest hormone

All human cells have vitamin D receptors and the receptor 
effect is cell dependent

Normal levels of serum vitamin D levels have been shown 
to positively affect a number of diseases such as cancer, 
heart disease, diabetes, hypertension, autoimmune 
diseases, and insufficiency fractures. 
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PRCT Vitamin D - Positive effects on T-cell-mediated 
immunity, insulin secretion and receptor action, cell 
growth and healing. (Asemi 2013) 

Vitamin D restoration of antimicrobial peptide production 
and improved in vitro wound-healing assays.(Gonzalez-Curiel 2014)

Effects of vitamin D supplementation on glucose metabolism, lipid concentrations, 
inflammation, and oxidative stress in gestational diabetes: a randomized, double-
blind trial. Asemi, Z, et al.  Am. J. Clin. Nutr. 2013: 98; 1425–1432.

Low levels of vitamin D associated with development of 
diabetic foot infections.  (Yakob 2014) 

In rats, the topical application of vitamin D accelerated 
wound healing in a dose-dependent manner. (Tian 1995)

PRCT: Vitamin D supplementation associated with 
improved healing.  (Razzaghi 2017)

The effects of vitamin D supplementation on wound healing and metabolic status 
in diabetic foot ulcers: A randomized, double-blind, placebo-controlled trial.  
Razzaghi R, et al. J Diabetes Complications. 2017 Apr;31(4):766-772. 

Vitamin D promotion of endothelial and keratinocyte cell 
migration in a DFU model. (Trujillo 2017)
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Seven studies (1115 patients) were analyzed.  
Severe vitamin D deficiency is significantly 
associated with ulceration. Odds Ratio 3.2 

10,000 units for 4 weeks than
4,000 units there after
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Zinc confers resistance to epithelial apoptosis through 
cytoprotection against bacterial toxins and reactive 
oxygen species 

Zinc-dependent matrix metalloproteinases augment 
autodebridement and keratinocyte migration. 

Demographic: A study of 600 nursing home 
residents found 50% with low zinc levels.

Zinc serves as a cofactor in 3,000+ enzyme systems

Zinc deficiency is associated with poor wound healing
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Summary of Zinc Functions

5 mg/day
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Water 10 - Hydration

30 ml/kg/day (~ 2 liters)
Increase necessary with elevated temp, vomiting, 
sweating, diarrhea, or heavily draining wounds.
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You can’t build cells with antibiotics & dressings

Keep It SimpleK I S
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Keep It SimpleK I S

Protein Supplement | Vitamin D | Vitamin C

Gluten free / Lactose free

Keep It SimpleK I S

Arginine = Nitric Oxide
Glutamine = Collagen
CHMB* = Protein Synthesis

*calcium ß-hydroxy-ß-methylbutyrate

CE Amino Acids  | CHMB
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Glycemic Control (Job 1)  | Natural Sugar Substitutes 

100 gm/day (Minimum) + Arginine & Glutamine 

Vitamin A & D 10,000 IU/day  | Vitamin C 500 mg/day 

2 liters (Qts) / day*

Creative Commons Copyright 2025  
Clinical-Connections | Bob Bartlett MD 
Public use permitted with attribution 
BobBartlettMD@msn.com 

LICENSE


