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Astudy by Kaiser et al (2010) showed 
that prevalence of malnourishment in 
hospitals is 39% out of 1384 patients 

and 14% out of 1586 patients in nursing homes, 
while prevalence of at-risk malnourishment in 
hospitals is 47% and 53% in nursing homes. 
Prevalence of malnourishment and at-risk 
malnourishment combined, totals to 86% in 

hospitals and 67% in nursing homes.
The concept of preparing the wound bed 

was updated in 2007 to consider the whole 
patient before treating the wound (Sibbald 
et al, 2007). A full and detailed patient 
assessment will highlight the underlying 
aetiology of the wound and other factors that 
may impede wound healing, such as pain and 

Evaluating the efficacy of protein-based 
nutritional supplements in patients 
with chronic wounds: a pilot study

The concept of preparing the wound bed was updated in 2007 to consider the whole 
patient before treating the wound (Sibbald et al, 2007). A full and detailed patient 
assessment will highlight the underlying aetiology of the wound and other factors 
that may impede wound healing, such as pain and poor nutrition (Dealey, 2000). In 
hospitals, malnourished patients face increased complications, such as infections — 
particularly a higher risk of infection at surgical sites, slower recovery and an overall 
higher risk of death (Schneider et al, 2004; Agarwal et al, 2013). 

Nutrition plays a vital role throughout all stages of wound healing. Leigh et al 
(2012) observed that well-nourished patients displayed greater improvement in 
healing rates, than malnourished patients. NHS improvement (2014) highlighted 
the fact that nutritional status plays a critical role in the wound healing process. 
The study highlighted protein, energy fluid, vitamin A, C, B complex, zinc, iron and 
copper as being nutritional components, essential for wound healing. Various 
studies have concluded that micronutrients, such as arginine, glutamine and 
branched-chain amino acid leucine, isoleucine and valine are important components 
of wound healing.

A pilot study of six patients with chronic wounds was conducted at the Kuala 
Lumpur Hospital, Malaysia, three with venous ulcers, two with diabetic foot ulcers  
(DFU) and one with a below-the-knee stump, whereby the patients received a 
protein-based nutritional supplement twice daily. Monitoring of key parameters 
that affect wound healing; albumin level, wound size progress, appetite and side 
effects was done on a weekly basis, over a duration of four weeks. The protein-based 
nutritional formula used for this study was a wound supplement, fortified with high 
levels of micronutrients arginine, glutamine and leucine, multivitamin and minerals, 
plus edible birds’ nest. The aim of the study was to establish the role of protein-based 
nutritional supplements in providing wound nutrition, to progress healing in chronic 
wounds. The blood indices showed improvement in the blood albumin level, wound 
size reduced and there were no side effects or toxicity. The patients’ appetite also 
improved. We can conclude that proper nutrition is crucial in wound healing.
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injury occurs. Quality nutrition comprises of: 
 ■ Calories: adequate calories help maintain 

muscle mass and weight
 ■ Protein: repairs and maintains tissue and 

muscle, which can help PUs heal
 ■ Amino acids: arginine is a conditionally 

essential amino acid that is critical for 
wound healing

 ■ Water: proper hydration carries nutrients 
throughout the body

 ■ Vitamins and minerals: many vitamins and 
minerals are associated with healing.

The Prevention and Treatment of Pressure 
Ulcers Clinical Practice Guideline highlights 
four keys areas — prevention, intervention, 
collaboration and action — to prevent and treat 
pressure ulcers with good nutrition (EPUAP/
NPIAP/PPPIA, 2019):
1. Prevention

 ■ Validated malnutrition screening
 ■ Early intervention
 ■ Flexible nutrition planning

2. Intervention
 ■ Food first
 ■ Fortified foods for increased nutrients
 ■ Oral nutritional supplements (ONS)

3. Collaboration
 ■ Timely collaboration
 ■ Plan to achieve clinical goals
 ■ Adapt to medical changes

4. Action
 ■ Albumin and pre-albumin are NOT sensitive 

measures of nutrition status
 ■ Provide high-protein snacks
 ■ Expand flavours to increase intake.

The protein-based nutritional supplement 
ingredient arginine is well researched and 
proven to be beneficial in polytrauma (Beitl 
et al, 2016), wound healing and PUs (Leigh et 
al, 2012; Chow and Barbul, 2014; Choo et al, 
2013). It increases collagen deposition and is a 
metabolic substrate for the synthesis of nitric 
oxide, which helps vasodilatation by improving 
blood flow. Glutamine protects against 
inflammatory injury by inducing expression 
of heat shock proteins, providing cellular 
protection in inflammation, injury and stress 
(Chow and Barbul, 2014; Little, 2013; Saghaleini 
et al, 2018; Neyens et al, 2017). Branched-
chain amino acids (BCAAs), such as leucine, 
isoleucine and valine, prevent the breakdown 
of muscle proteins that can occur after 
trauma or severe stress. BCAAs enable growth 
hormone production, help wound healing 
and have been shown to reduce negative 
nitrogren balance in the body and decrease 

poor nutrition (Dealey, 2000). 
A systematic review by Pedroni et al (2014) 

evaluated the impact of malnutrition on the 
development and severity of pressure ulcers 
(PU) and revealed, through eight studies, 
that the risk of developing PUs is higher in 
malnourished patients. Leigh et al (2012) 
observed that well-nourished patients displayed 
greater improvement in healing rates, than 
malnourished patients. If left untreated, 
malnutrition can have serious complications. In 
hospitals, malnourished patients face increased 
complications, such as infections — particularly 
a higher risk of infection at surgical sites, slower 
recovery and an overall higher risk of death. 
Alarmingly, half of the patients who fall in 
hospitals are malnourished (Schneider et al, 
2004; Agarwal et al, 2013).

The focus of a nutrition assessment should 
be on evaluating energy intake, weight loss 
and presence of acute disease, as well as an 
estimation of the individual’s caloric, protein 
and fluid requirements. The interprofessional 
team should work with the individual and/
or surrogate to develop appropriate and 
individualised interventions and then monitor 
and evaluate these, should any changes need to 
be made (Posthauer et al, 2015).

Hydration plays a vital role in the preservation 
and repair of skin integrity. For the healing of 
PUs, 30–40 ml/kg or 1500 ml/d is recommended. 
Fluid replacement depends on the volume 
of losses experienced by the patient, for 
example through draining wounds, fever and 
gastrointestinal losses, as well as comorbid 
conditions, such as renal or cardiac disease. 
Patients who use pressure-relieving air 
mattresses are prone to excessive sweating and 
may need extra fluid to compensate for excess 
fluid loss (Todorovic, 2002).

The European Pressure Ulcer Advisory Panel, 
National Pressure Injury Advisory Panel and Pan 
Pacific Pressure Injury Alliance (EPUAP/NPIAP/
PPPIA) Nutrition Guidelines (2019) recommend: 

 ■ A 30–35 kcal/kg body weight for adults 
with PU who are malnourished or at risk 
of malnutrition

 ■ Fortified foods be offered when nutritional 
requirements cannot be achieved by normal 
dietary intake

 ■ Oral nutritional supplement and artificial 
nutrition be considered as strategies for 
reaching the individuals caloric intake goals.

The EPUAP/NPIAP/PPPIA Nutrition Guidelines 
(2019) states that proper nutrition can help 
to support skin and muscles, which can help 
prevent PUs and promote healing if a pressure 
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stress index. They are particularly helpful in 
severe insults, such as cases of burn, trauma 
and sepsis (Tamanna et al, 2014; Gomes et al, 
2018). Correct traces of vitamin A, vitamin C, 
vitamin E, zinc, copper and selenium balance is 
pivotal for wound healing (Mirastschijski et al, 
2013; Oliveira et al; 2017; Ubbink et al, 2014). 
EBN ingredient N-acetylneuraminic acid (sialic 
acid) is a food rich in glyconutrients, such as 
collagen and amino acids, which was proven 
in the 1980s to have EGF-like activity (Kong 
et al, 1987). Scientific research carried out 
many years later showed that EBD is able to 
strengthen immunity, anti-inflammatory and 
mitogenic activity to promote the regenerative 
and proliferative ability of human adult 
stem cell, human adipose-derived stem cells 
(hADSCs) but not cancer cells (Aswir and Wan 
Nazaimoon, 2011; Roh et al, 2012; Vimala et al, 
2012; Yida et al, 2015; Chua et al, 2013). 

Objective
To establish the role of protein-based 
nutritional supplements in providing wound 
nutrition for the healing of chronic wounds.

Methods
Study design
This study was done by recruiting patients 
who have wounds with associated serum 
hypoalbuminemia. Patients who presented 
with chronic wounds to the Wound Care Unit, 
Kuala Lumpur Hospital, Malaysia (WCUHKL) had 
to undergo blood screening for serum albumin. 

This study conformed to the guidelines set 
out in the Declaration of Helsinki of Ethical 
Principles for Medical Research involving 
Human Subjects. The study was approved 
by the Kuala Lumpur Hospital Review Board 
(local institution board). The study objectives 
and potential risks involved were explained 
to the patient in detail. Informed consent and 
permission to use wound photographs and 
case details for publication/research purposes 
were obtained.  

Clinical assessment
Participants were given standard of care by 
a WCUHKL nurse, which involved wound 
assessment, wound bed preparation, 
debridement and application of wound 
dressings that were appropriate to 
wound aetiology. 

Methodology
Patients received a 30g sachet (mixed with 
200ml of water) of protein-based nutritional 
supplement twice daily, for a duration of four 
weeks. All patients received standard of care, 
whereby the diabetic foot ulcers (DFU) were 
offloaded and compression was used on the 
venous ulcer cases. Weekly follow-up visits were 
planned with monitoring of key parameters; 
albumin level, wound size, side effects 
and appetite.

Potential source of bias
Selection bias will be present in this pilot study 
as the participants were selected only from the 
pool of patients with hypoalbuminemia at the 
WCUHKL and therefore may not represent the 
wider population. 

Results
We recruited six patients who had chronic 
wounds ranging from four months to two 
and a half years, all had an increase in their 
albumin levels after four weeks of receiving the 
protein-based nutritional supplement (Table 1). 
The increase ranged from 30 to 61%, which is 
a good marker as protein is the building block 
for wound healing. In addition, the wound 
size, which was measured routinely in terms of 
length and width, also showed improvement 
(Table 2). All patients received standard of 
care whereby the DFUs were offloaded and 
compression used on patients with venous 
ulcers. There were no side effects or untoward 
reactions in all cases. Patients were satisfied 
with the product, especially its taste and 
reported an increase in their appetite. 

Products & technology

Table 1. Albumin levels while on twice daily protein-based nutritional supplements 

Patient Albumin level  (normal range: 35–55 g/l)

Start Week 1 Week 2 Week 3 Week 4

Patient 1: 47kg 25 37.7 40 40.3 40.4

Patient 2: 56kg 25 31 30.5 33.8 32.6

Patient 3: 58kg 25 40 39.2 40.1 39.9

Patient 4: 74kg 29.7 32.5 35 38 42.2

Patient 5: 47kg 30 34.7 37.2 38 39.4

Patient 6: 75kg 24 28 30 34 38.3
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Case 1
69-year-old female
Venous ulcer since March 2019 (6 months)

Case 2
67-year-old female
Diabetic foot ulcer since June 2019 (3 months)

 

Case 3
80-year-old female
Venous ulcer since March 2017 (6 months)

Case 4
65-year-old male
Diabetic foot ulcer since May 2019 (4 months)

Table 2. Patients’ wound measurements while on twice daily protein-based nutritional 
supplements

Patient Wound measurement in cm2

Start Week 1 Week 2 Week 3 Week 4

Patient 1: Venous ulcer 88 70 60 57 49.5

Patient 2: Diabetic foot ulcer 120 91 87.5 84 74.75

Patient 3: Venous ulcer 54 51 46.75 44 37.5

Patient 4: Diabetic foot ulcer 2.25 1.95 1.69 1.3 1.5

Patient 5: Venous ulcer 351 332.5 323.75 306 227.5

Patient 6: BKA stump 30 27.5 11 5 1.5

Day 1 Day 28

Day 1 Day 27

Day 1

Day 1

Day 31

Day 30
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Case 5
66-year-old male
Venous ulcer since July 2019 (2 months)

Case 6
60-year-old male
BKA stump wound since August 2019  
(1.5 months)

Discussion
Nutrition plays a vital role throughout all stages 
of wound healing. NHS Improvement (2014) 
highlighted the fact that nutritional status plays 
a critical role in the wound healing process. The 
study highlighted protein, energy fluid, vitamin 
A, C, B complex, zinc, iron and copper as being 
nutritional components, essential for wound 
healing. Various recent studies have concluded 
that micronutrients, such as arginine, glutamine 
and BCAA (leucine) are important components 
of wound healing.

The protein-based nutritional supplement 
introduced in the pilot study contains 
ingredients recognised scientifically to provide 
benefit in helping wound recovery. In addition 
to that, edible birds’ nests (EBN) were added into 

the sachet powder drink. EBN has epidermal 
growth factor (EGF)-like activity that will help to 
aid skin and tissue regeneration. 

Arginine, an amino acid, is recommended 
by EPUAP/NPIAP/PPPIA Nutrition Guidelines 
(2019) for adults with a PU. It is the best-studied 
component of immunonutrition for wound 
healing (Chow and Barbul, 2014). It increases 
collagen deposition and is a metabolic substrate 
for the synthesis of nitric oxide, causing 
vasodilation and improved blood flow (Choo et 
al, 2013). Another amino acid, glutamine, acts 
as a fuel source for fibroblasts and epithelial 
cells (Saghaleini et al, 2018). It protects against 
inflammatory injury by inducing expression of 
heat shock protein, providing cellular protection 
in inflammation, injury and stress (Wischemeyer, 
2002; Little, 2013; Neyens et al, 2017).

BCAAs, such as leucine, isoleucine and valine, 
avoid protein catabolism, preventing the 
breakdown of muscle proteins that can occur 
after trauma or severe stress (Gomes et al, 2018). 
BCAAs enable growth hormone production, 
help in wound healing and have been shown to 
reduce negative nitrogen balance in the body 
and decrease stress index. It helps in severe 
insults like cases of burn, trauma and sepsis 
(Tamanna et al, 2014).

Correct trace element vitamin A, vitamin C, 
vitamin E, zinc, copper and selenium balance is 
pivotal for wound healing. Some micronutrients, 
such as selenium and the vitamins A, C and E, 
may deactivate free radicals and potentially 
accelerate wound healing (Mirastschijski et al, 
2013; Oliveira et al, 2017). Review data shows 
that most of these vitamins and minerals are 
cofactors in the wound healing process, where 
a depletion in serum levels might constitute 
delayed healing (Ubbink et al, 2014). 

EBN was shown to have EGF-like activity, 
which appears to play a crucial role in normal 
cellular processes, such as proliferation, 
differentiation and development. Kong et al 
(1987) documented that birds’ nest containing 
EGF can help to promote and activate the 
synthesis of DNA, thus cell proliferation for the 
first time. Aswir and Wan Nazaimoon (2011) 
in vitro study results showed that EBN can 
influence the production of anti-inflammatory 
TNF-α in cells. The effects of EBN extracts on 
the production of these pro-inflammatory 
molecules, NO and TNF-α were assessed using 
an in vitro model (Vimala et al, 2012). The results 
from this finding suggest that EBN extract 
has potent inhibitory activity against TNF-α 
and NO, as there was significant inhibition 
by some of the EBN samples. In their animal 

Day 1

Day 30

Day 1 Day 31
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study, Yida et al (2015) demonstrated that EBN 
attenuated high fat diet-induced oxidative 
stress and inflammation, partly through 
transcriptional regulation of hepatic antioxidant 
and inflammation-related genes, better 
than Simvastatin. The results also indicated 
that other post-transcriptional mechanisms 
may be involved in the antioxidant and anti-
inflammatory effects of EBN. It strongly promotes 
the proliferation of hADSCs but not cancer cells. 
Its effects were mediated via the expression of 
IL-6 and VEGF (Roh et al, 2012). The effects of 
EBN extract is also tested on human adipose-
derived stem cells. The results demonstrated 
mitogenic activity and promote the regenerative 
ability of human adult stem cells. With all these 
cellular-based data, the use of EBN extract in 
regenerative medicine is encouraging (Chua et 
al, 2013).

Conclusion
One of the hurdles patients recovering from 

a wound face is enough uptake of essential 
nutrition. Weak patients might not have the 
appetite to take in enough food to generate 
sufficient energy and nutrients for their wounds 
to heal. Epigran Protein drinks, added to the 
daily diet, provide energy, fluid, various vitamins 
and minerals, essential micronutrient of arginine, 
glutamine, BCAAs and EBD to aid the wound 
healing process. Epigran Protein has proven to 
be effective in increasing the albumin levels 
and can help in the area reduction of chronic 
wounds. Therefore, it is a good nutritional 
supplement to be used with concurrent 
dressings, as per standard of care. There were no 
reported side effects and it was well tolerated by 
all patients.  WAS

Declaration of interest:
Soza Healthcare sponsored the protein-based 
nutritional supplement (Epigran Protein) used 
for this study. The author has no conflicts of 
interest to declare.

References
Agarwal E, Ferguson M, Banks M et al (2013) Malnutrition 

and poor food intake are associated with prolonged 
hospital stay, frequent readmissions, and greater in-
hospital mortality: results from the Nutrition Care Day 
Survey 2010. Clin Nutr 32(5):737–45 

Aswir AR, Wan Nazaimoon WM (2011) Effect of edible 
bird’s nest on cell proliferation and tumor necrosis 
factor-alpha (TNF-α) release in vitro. International 
Food Research Journal 18(3):1123–27

Beitl E, Banasova A, Vlcek M et al (2016) Nitric oxide as an 
indicator for severity of injury in polytrauma. Bratisl 
Lek Listy 117(4):217–20

Choo Siang T, Hayter M, Watson R (2013) The 
effectiveness of nutritional intervention(s) and the 
treatment of pressure ulcers - a Systematic literature 
review. Int J Nurs Pract 19(Suppl 1): 19-27

Chow O, Barbul A (2014) Immunonotrition: Role in 
Wound Healing and Tissue Regeneration. Adv Wound 
Care (New Rochelle) 3(1): 46–53

Chua KH, Lee TH, Nagandran K et al (2013) Edible Bird’s 
nest extract as a chondro-protective agent for human 
chondrocytes isolated from osteoarthritic knee: in 
vitro study. BMC Complement Altern Med 13:19

Dealey C (2000) The Care of Wounds. Blackwell Science

European Pressure Ulcer Advisory Panel (EPUAP), 
National Pressure Injury Advisory Panel (NPIAP), 
Pan Pacific Pressure Injury Alliance (PPPIA) (2019) 
Prevention and Treatment of Pressure Ulcers/Injuries: 
Clinical Practice Guideline. The International Guideline 
(3d Edition). http://www.internationalguideline.com/ 
(accessed on 23 April 2020) 

Gomes F, Schuetz P, Bounoure L et al (2018) ESPEN 
guidelines on nutritional support for polymorbid 
internal medicine patients. Clin Nutr 37:336–53

Kaiser MJ, Bauer JM, Rämsch C et al (2010) Frequency 
of malnutrition in older adults: a multinational 
perspective using the mini nutritional assessment.  

J Am Geriatr Soc 58(9):1734–8

Kong YC, Keung WM, Yip TT et al (1987) Evidence that 
epidermal growth factor is present in swiftlet’s 
(Collocalia) nest. Comp Biochem Physiol B 87(2):221–6

Leigh B, Desneves K, Rafferty J et al (2012) The effect of 
different doses of an arginine-containing supplement 
on the healing of pressure ulcers. J Wound Care 
21(3):150–6

Little M0 (2013) Nutrition and skin ulcers. Curr Opin Clin 
Nutr Metab Care 16(1):39–49

Mirastschijski U, Martin A, Jorgensen LN et al (2013) Zinc, 
copper, and selenium tissue levels and their relation 
to subcutaneous abscess, minor surgery, and wound 
healing in humans. Biol Trace Elem Res 153(1–3):76–83

Neyens JCL, Cereda E, Meijer EP et al (2017) Arginine-
enriched oral nutritional supplementation in the 
treatment of pressure ulcer: a literature review. 
Wound Med 16: 46–51

NHS Improvement (2014) Improving Quality Patient 
Safety Programme. Thee stationery Office. https://
www.england.nhs.uk/patient-safety/patient-
safety-improvement-programmes/ (accessed 13 
April 2020) 

Oliveira KDL de, Haack A, Fortes RC (2017) Nutritional 
therapy for pressure injuries. Rev Bras Geriatr Gerontol 
20(4):562–70

Pedroni L, Bonatto S, Mendes K (2014)[The impact of 
malnutrition on the development and severity of 
pressure ulcers: a literature review] [In Portuguese. 
Rev Bras Ciênc Envelhec Hum 11(1):89–102

Posthauer M, Banks M, Dorner B et al (2015) The role of 
nutrition for pressure ulcer management: National 
Pressure Ulcer Advisory Panel, European Pressure 
Ulcer Advisory Panel, and Pan Pacific Pressure 
Injury Alliance White Paper. Adv Skin Wound Care 
28(4):175–88

Roh KB, Lee J, Kim YS et al (2012) Mechanisms of edible 
bird’s nest extract-induced proliferation of human 

adipose-derived stem cells. Evid Based Complement 

Alternat Med 2012:797520

Saghaleini SH, Dehghan K, Shadvar K et al (2018) 

Pressure ulcer and nutrition. Indian J Crit Care Med 

22(4):283–89

Schneider S, Veyres P, Pivot X et al (2004) Malnutrition is 

an independent factor associated with nosocomial 

infections. Br J Nutr 92(1):105–11

Sibbald RG, Orsted HL, Coutts PM, Keast DH (2007) 

Best practice recommendations for preparing the 

wound bed: update 2006. Adv Skin Wound Care 

20(7):390–405

Tamanna N, Mahmood N (2014) Emerging Roles of 

Branched-Chain Amino Acid Supplementation in 

Human Diseases. Int Sch Res Notices. 2014:235619

Todorovic V (2002) Food and wounds: nutritional factors 

in wound formation and healing. Br J Community Nurs 

43-4, 46, 48 passim

Ubbink DT, Santema TB, Stoekenbroek RM (2014) 

Systemic wound care: A meta-review of cochrane 

systematic reviews. Surg Technol Int 24:99–111

Vimala BH, Hussain H, Wan Nazaimoon WM (2012) Effects 

of edible bird’s nest on tumour necrosis factor-

alpha secretion, nitric oxide production and cell 

viability of lipopolysaccharide-stimulated RAW 264.7 

macrophages. Food and Agricultural Immunology 

23(4):303–14

Wischemeyer PE (2002) Glutamine and heat shock 

protein expression. Nutrition18(3): 225–8

Yida Z, Imam MU, Ismail M et al (2015) Edible Bird’s Nest 

attenuates high fat diet-induced oxidative stress and 

inflammation via regulation of hepatic antioxidant 

and inflammatory genes. BMC Complement Altern 

Med 15: 310


