
Case Study 3: A 20% reduction in wound size at 
week 2.  At 4 weeks, the wound size decreased by 
50% with no undermining and edges advancing. 

Week 2 Week 4

Case Study 1: Left below knee amputation with 
non-healing wound. 77% reduction in wound size 
at week 4. 

Case Study 2: Left toe amputation site. An 18%  
reduction in wound size noted at week 2. Upon 
dressing removal loose slough and devitalized  
tissue were noted on the contact surface of the 
dressing. 

Baseline



A Unique Approach to Heal a Neonate’s Open Abdomen Using Gentian  
Violet/ Methylene Blue PVA Anti-Bacterial Foam

Stephanie Furtado, RN BScN NSWOC MClScWH - Skin, Wound and Ostomy Nurse Clinician, McMaster Children’s Hospital, Hamilton, Ontario, Canada 

INTRODUCTION
•  Neonatal wound care often presents unique  

challenges, especially for those born under 26 weeks 
of gestational age or under 800 grams, often referred 
to as “micro-preemies”. 

•  In the United States approximately 18,000 to 19,000 
micro-preemies are born annually, representing 0.46% 
of all live births (McGarrah, 2015). 

•  Due to risks of absorption and potential toxic over-
dose, wound care products containing iodine, silver 
and calcium must be used with caution. 

CASE
•  BB was born at 24 weeks. He had an ileal  

perforation at 9 days of life, leading to the creation  
of an ileostomy and mucous fistula. At 38 days of  
life he developed a second perforation.

•  The surgical team was unable to close his abdomen 
and therefore it was left open with a silo (clear sheath 
of silicone that protects the exposed intestines). 
After 11 days, with the silo leaking, he was becoming 
septic. 

•  The surgical team requested an alternative treatment 
plan to allow the bowel to heal over by secondary 
intention.

•  The Enterostomal Therapy Nurse (ET) had previously 
cleared the use of gentian violet / methylene blue  
polyvinyl alcohol (GV/MB PVA) antibacterial foam for 
this population with the neonatal pharmacists. The 
foam was deemed appropriate because it avoids  
depositing chemicals onto the skin, limiting the risk  
of absorption.

•  The ET suggested the application of the GV/MB  
PVA foam over the facia

1. The bowel was first covered 
in a hydrogel to keep the area 
moist, then the dressing was 
cut to fit and applied over the 
fascia. A tracer was provided 
so that other care providers 
would have a guide

2. An ostomy protective sheet 
was applied to secure the 
dressing, ensuring that the 
skin between the wound and 
stoma was covered.

3. The dressing was easily  
applied to the abdomen in  
three pieces, proximal, distal  
and midline to the wound, as  
well as added protection at base 
of the stoma.

4. An ostomy ring was applied 
to protect the peristomal skin.

5. Due to the changing size of the stoma, at times a pediatric 
pouch could be applied, and at times the stoma was so large that 
an adult fistula pouch was applied. 

6. We carefully ensured that the 
sides of the pouch were secure  
to prevent stool from leaking  
into the wound.

7.  A pediatric ostomy wafer 
was applied to protect the skin 
around the mucus fistula from 
leaks from the wound or from 
the re-feeding.

8. A foam dressing was  
applied over the mucous  
fistula to absorb any exudate 
from the site.

9. The dressing was covered with rolled gauze for added support 
to the bowel.

RESULTS
•  The GV/MB PVA dressing and pouch were changed 

every 3 days. No leaks were noted. 

•  Within seven days the exposed bowel was covered 
with granulation tissue and there was advancing  
epithelium. 

•  Over the following weeks the wound size continued  
to decrease. This final photo was 1 month into the 
treatment plan.

 

CONCLUSION
This case describes the successful use of a GV/MB  
PVA foam for a micro-preemie’s open abdominal 
wound. Each patient will present with unique chal-
lenges and dressing selections should always be 
tailored to fit the patient’s needs.

REFERENCES
McGarrah B. Using Negative Pressure Therapy for Wound Healing 
in the Extremely Low-Birth-Weight Infant (Micropreemie). J Wound 
Ostomy Continence Nurs. 2015 Jul-Aug;42(4):409-12.
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Improving the Benefits of Disposable NPWT with Methylene Blue/Gentian Violet Antibacterial PVA Foam Dressings 

INTRODUCTION: Negative Pressure Wound Therapy (NPWT) 
is an established wound closure technique available in both  
canister and disposable formats.1 Despite its many benefits, 
disadvantages remain with the traditional canister type units  
including; cost, complexity of application, patient reported 
pain and reduced quality of life.2   

OBJECTIVE: This case review examines early stage evidence 
that Methylene Blue Gentian Violet (MBGV) polyvinyl alcohol 
(PVA) foam can augment the clinical benefits of disposable 
NPWT (dNPWT) by increasing the scope of use to include 
wounds with depth, undermining or tunneling, biofilm,  
devitalized tissue and where antibacterial treatment, or  
improved exudate management would prove beneficial.  

METHOD: Eight patients with clinically challenging wounds 
that would not historically fit the criteria for use of dNPWT: 
two were started on dNPWT and six were transitioned from 
canister-based NPWT. MBGV foam was applied to part of 
the wound bed or over the entire wound bed and then was 
covered with the standard dNPWT.

RESULTS: The absorption and wicking properties of the 
MBGV foam dressing provided optimum moisture balance in 
wounds ranging from low to high exudate levels as well in low 
evaporative environments.3 MBGV foam holds exudate up to 
12x  its own weight allowing for the combination of MBGV 
and dNPWT to manage a great amount of exudate.  
Using MBGV to address undermining and tunneling situations 
permitted the use of dNPWT when it would not have been 
possible otherwise. In addition, it aided in the disruption of 
biofilm and debridement without causing trauma to exposed 
bone or tendon, and high-risk patients remained free of deep 
tissue infection.4  While being treated with this combination, 
patients reported a decrease in pain, odor and increased 
mobility, while nurses reported less complexity of care and no 
urgent visits related to loss of seal.

Amanda Loney    BScN, RN, NSWOC, WOCC(C), IIWCC.  

 
 

Canister NPWT dNPWT Savings  
using  

dNPWT

Parameters #’s Cost #’s Cost

Nursing visits/month  
($70/visit)

12 $840 4 to 8 $560 $280

NPWT Dressing kits 
Estimate at $60/each

12 $720 4 x $240** $960

Other supplies 
needed*

12 x $15 $180 8 x $4 $32

Canister - $20 12 $240 0 –

Total Cost Supplies – $1,140 – $992 $148

Rental ($60/day) – $720 0 0 $720

Total Cost Nursing + 
Supplies + Rental

$2,700 $1,552 $1,148

COST SAVINGS†

CONCLUSION: The higher absorption and continuous wicking properties of the MBGV foam 
enabled an earlier transition to dNPWT from a traditional canister system.  The dNPWT / 
MBGV dressing combination led to improvements for the patient, clinician and healthcare 
payer.  The dNPWT system is quicker and easier to apply, saves in nursing time and costs 
30-45% less than the traditional canister NPWT.

Through this review, the author shows the dNPWT/MBGV dressing combination should be 
considered for further evaluation in wound care treatments.†Assumptions for one month of treatment

 
References:
1.   Hurd T, Rossington A, Trueman P, Smith J.  A Retrospective Comparison of the Performance of Two Negative Pressure Wound Therapy Systems in the Management of Wounds of Mixed Etiology. Adv Wound Care (New Rochelle). 

2017;6(1):33-37. 
2.    Isaac AL.  Addressing Complications With Negative Pressure Wound Therapy Use.  Podiatry Today, 2019;32(7), 44-49. 
3.   Solano-Kiedaisch S, Jelf C, Ramsay S, Aust D, Roche E. Activity against wound pathogens and absorbency for silver dressings and a PVA sponge containing organic pigments.  

 Presented at WUWHS Congress, 2008. 
4.   Edwards K.  New Twist on an Old Favorite: Gentian violet and methylene blue antibacterial foams.  Adv Wound Care 2016;5(1):11–8.
5.  Malmsjö, M., Huddleston, E., & Martin, R. (2014). Biological effects of a disposable, canisterless Negative Pressure  Wound Therapy system (in-vitro). Eplasty, 14: e15.”
6,  Woo KY, Heil J. A prospective evaluation of methylene blue and gentian violet dressing for management of chronic wounds with local infection. Int Wound J. 2017; doi: 10.1111/iwj.12753

*    Other Supplies required:  For one dressing change for Traditional NPWT - 2 thin hydrocolloid dressings, normal saline, dressing tray, skin, prep wipes, sterile gloves (estimate $15).  
                                     For one dressing change for dNPWT - normal saline, dressing tray, skin prep and sterile gloves (estimate $4).

** 2 dressings per kit plus one pump, all disposable, 4 kits/month

Presented at SAWC in Las Vegas Oct/19 and Wounds Canada in Calgary Apr/20.

CASE 3: Diabetic Heel Ulcer:  Traditional canister negative pressure wound therapy was initiated following surgical debridement of heel down to the calcaneus bone. Patient was residing in the community during treatment period.

Tunnel

Dec 6
Wound size: 9 x 4 x 2cm.
Drainage: moderate to 
large sero-purulent. 
Transitioned to MBGV  
& dNPWT. 

Dec 20
Wound size: 9 x 3.3 x 1.5cm
Base: 85% pink, 15% slough. 
The PVA foam provided a means 
to address the tunneling to the 
bone.

Dec 20: PVA foam in combina-
tion with the dNPWT allowed the 
dressings to manage a greater 
fluid capacity than dNPWT 
would on its own, providing 
optimal moisture balance to  
the wound bed.

Dec 20 Feb 19
Wound size: 6.5 x .8cm x .3cm 
50% healing in surface area. 
Discontinued dNPWT and 
continued on with MBGV and 
cover dressing.  Wound went on 
to heal without incident. 

Feb 4 Feb 4
With traditional canister NPWT it was not uncommon for nurse to receive emergency call in the night 
due to loss of seal.  Guideline states that black foam needs to be removed once NPWT has stopped 
for > 2-4 hours. MBGV dressing in combination with dNPWT can be left up to 3 days even if seal is 
lost resulting in NO emergency calls. MBGV provided broad spectrum antibacterial protection to a 
high risk patient6.  During treatment with dNPWT and MBGV, the wound did not show any signs or 
symptoms of infection.

CASE 2: Diabetic Foot Ulcer:  Patient returned home from a two-week hospital stay following a fifth digit amputation related to severe infection and necrosis. IV antibiotics and traditional negative pressure wound therapy were initiated in hospital. 

Feb 26: MBGV foam used on 
the necrotic tissue and to cover 
the tendon. This is used where 
you might typically use the 
denser white foam or a mesh 
dressing to protect the tendon.

Apr 4 
MBGV PVA foam was used in combination with the dNPWT to aid in moisture  
balance (through absorption and wicking action), debridement, and decreasing the 
risk of infection. To aid in maintaining a seal for 3-4 days strip paste was  
used between the toes. 

July 18
Wound size: 2.5 x 
1.5 x .2cm. 
A 94% reduction in wound  
size over 16 weeks.
Drainage: Small to moderate 
sero-sanguineous.

Feb 26: Traditional 
canister NPWT used  
for approximately  
3 wks.

May 6
Wound size: 
5 x 4cm x 0.3cm 
Percentage of healing: 
39% at 4.5wks after  
initiating MBGV and 
dNPWT.

Feb 26
Wound Size:  9 x 7cm.  
Wound bed: 40% necrotic, 
60% red granular. 
Drainage: moderate sero-
purulent.  Periwound intact.

Apr 4: Initiated MBGV PVA 
foam and dNPWT.  
Dressing was changed 
every 3-4 days. 

28
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CASE 1: Diabetic Foot Ulcer: Fifth digit amputation complicated with Severe Arterial Disease 

Dec 12: Transition from canister NPWT to 
GVMB  and dNPWT.  
Wound size: 13 x 6cm, depth 2.5cm.   The 
2.5cm tunnel was addressed with GVMB as 
the base was was still necrotic and tunneled 
to bone.  
Pain: 5/10 Tramadol/Acetaminophen ii q4hrs

Jan 30
Wound Size: 11cm x 
4.4cm x .3cm.  
Tunnel started at 2.5cm,  
now 1.1cm. 42% healing in 
surface area at week 6.5 with 
MBGV & dNPWT
Pain: 1/10. All pain medication 
was discontinued

Feb 13: MBGV wicked exudate 
into the dNPWT dressing that 
manages exudate via evaporation. 
On average 80% of the wound 
fluid is evaporated.5

March 21
Wound Size: 3.4cm x 2.5cm 
x 0.2cm.
Discontinued dNPWT and  
continued treatment with MBGV 
PVA foam and  cover dressing 
until wound closure.

Jan 20: No signs or symptoms 
of infection occurred during  
the treatment with MBGV  
and dNPWT.

Feb 13
Wound Size: 9.8cm x 3.3cm 
x 0.3 cm and the tunnel  
is closed.  
Treatment continues  
dNPWT with MBGV foam, 
changing 2x/wk.

Jan 20: MBGV was used 
under dNPWT to address depth, 
provide antibacterial treatment 
and to aid in absorption and 
wicking of the large amount 
of discharge that the dNPWT 
would not be able to manage  
on its own.



Methylene Blue and Gentian Violet Antibacterial Foam Dressing Promotes Epithelial Migration  
by Flattening and Activating Wound Edges in Chronic Lower Extremity Wounds

INTRODUCTION:
In order to successfully heal a chronic wound, meticulous wound bed 
preparation is critical. This is accomplished with debridement of all dead 
and devitalized tissue, maintaining moisture balance and stimulating the 
wound edge to promote  epithelial cell migration. When wound closure 
is not achieved, “edge effect” must be addressed. Edge effect refers 
to  epithelial cells that  are unable to migrate across a well-established 
granular bed.1 The epidermal edge may have a thickened cliff-like appear-
ance, rather than the desired tapered of actively advancing purple-pink 
epithelium sloping into a mature granular base. Wound edge effect has 
been linked with inflammation, infection, elevated protease activity, and 
breakdown of the extracellular matrix.2 The purpose of this case series is 
to evaluate the impact of a methylene blue and gentian violet (MBGV)  
antibacterial foam dressing on stimulating  epithelial edge cell migration 
on 4 chronic lower extremity wounds.

METHOD:
All wounds (diabetic foot ulcers and venous leg ulcers) were managed  
with the MBGV dressing and a secondary moisture controlling dressing.  
The dressing was changed every 1-2 days. Every 2 to 4 weeks, wound 
pictures were taken and wound size (surface area) was calculated. Wound 
healing status was calculated based on wound area reduction. Healing 
was defined as complete epithelialization.

CONCLUSION:
One of the four ulcers healed in 12 weeks. After 8-10 weeks of  
treatment, the remaining ulcers showed an average reduction in  
wound size of 84.6%. 

Results of this case series indicate that the MBGV dressing is a suitable 
choice for stalled, lower extremity wounds. These preliminary results show 
that MBGV dressing helps accelerate wound healing by activating wound 
edges and promoting horizontal, epithelial cell migration. 
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sorbent antibacterial dressing and elevated levels of matrix metalloproteases with an ovine 
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PATIENT 1
A 79 year old patient with 18 year history of diabetes presented with two Grade A3 ulcers on the medial aspect of the right lower leg, measuring 2.5 and 4.2 cm2. The ulcers 
had been present for 12 weeks. The wounds were surgically debrided and the ulcer site dressed as per treatment plan with MBGV.  Arrow indicates epithelial migration.
After 13 weeks of MBGV treatment, wounds healed.

September 24, 2013 October 24, 2013 November 12, 2013 November 27, 2013 December 11,2013

PATIENT 2
A 68 year old patient with a 5 year history of diabetes presented with a Grade A1 ulcer on the right medial lower leg measuring 9.3 cm2. The ulcer had been present for 9 
weeks. The wound was surgically debrided and the ulcer site was dressed as per treatment plan with MBGV.  Arrow indicates epithelial migration.
After 9 weeks of MBGV treatment, wound size decreased by 84%.

February 9, 2016 February 23, 2016 March 8, 2016 March 28, 2016 April 18, 2016

PATIENT 3
A 62 year old patient with a 23 year history of diabetes presented with a Grade A2 ulcer on the left 4th interdigital space measuring 7.2 cm2. The ulcer had been present for 
8 weeks. The wound was surgically debrided and the ulcer site was dressed as per treatment plan with MBGV.   Arrow indicates epithelial migration.
After 10 weeks of MBGV treatment, wound size decreased by 90%.

January 25, 2016 February 8, 2016 February 24, 2016 March 7, 2016 March 21, 2016 April 6, 2016

PATIENT 4
A 67 year old patient with a 17 year history of diabetes presented with a Grade A1 ulcer on the right heel measuring 5.9 cm2. The ulcer had been present for 10 weeks. 
The wound was surgically debrided and the ulcer site was dressed as per treatment plan with MBGV. Arrow indicates epithelial migration.
After 9 weeks of MBGV treatment, wound size decreased by 80%.

January 13, 2016 January 27, 2016 February 10, 2016 February 24, 2016 March 9, 2016 March 23, 2016 
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Optimizing the wound bed by removing devitalized tissue and using methylene blue and gentian  
violet (MBGV) antibacterial foam dressings: A Case Series  By Rosemary Hill BSN CWOCN CETN (C)

INTRODUCTION
Removing necrotic tissue is essential for proper wound bed 
preparation, making debridement a priority intervention in 
the management of acute and chronic wounds.1 Maintaining 
moisture balance and healthy peri-wound skin is also neces-
sary for wound healing.2 Selecting a dressing that mitigates 
patient-centered concerns such as pain and exudate, may  
further optimize the patient-clinician collaboration.3 The 
purpose of this case series is to evaluate the impact of a 
methylene blue and gentian violet (MBGV) antibacterial 
foam dressing* on the devitalized tissue and moisture 
balance on three chronic and three acute wounds. 

METHOD
All wounds – surgical excisions, a neuropathic foot ulcer, 
abdominal and two pressure injuries – were managed with 
the MBGV dressing*. The dressing was changed every 2-3 
days initially, and reduced to bi-weekly dressing change as 
exudate became more moderate. For the abdominal wound, 
the dressing was used to remove devitalized tissue prior to 
negative pressure wound therapy (NPWT). Additional therapies 
(e.g. pressure redistribution, compression) were used when 
indicated to address the underlying cause.

FINDINGS
•   Five of the six wounds were reduced in size.
•   Photographic evidence showed the removal of devitalized 

tissue in the wound beds within days after treatment with 
MBGV.*

•  All six cases showed an increase of granulation tissue.
•   Peri-wound maceration was resolved in the 2 cases where 

it was initially present (cases 1 & 6).
•   In case #1, the 92-yr-old with squamous cell carcinoma 

was unable to tolerate NPWT. Switching to MBGV* not only 
efficiently removed the devitalized tissue but also  
improved pain management and the quality of her life.   

•   The dressing was able to manage high and moderate levels 
of exudate and reduce number of dressing changes as 
wound progressed. 

•   Noteworthy is the considerable wound bed improvement
seen in patients despite their advanced age (in at least four 
of the six cases).

CONCLUSION
•       Results from this case series – debridement and optimizing the 

moisture balance – indicate that the MBGV dressing* is a suit-
able choice for acute and chronic wounds in this case series. 

CASE 1.  Wide excision of squamous cell carcinoma with a soft tissue defect 
History: 92-yr-old female with squamous cell carcinoma. Past history includes hypertension. 
Wound characteristics and prior treatment:  Patient had an initial wide excision and deep 
resection to her right lower leg; Negative Pressure Wound Therapy (NPWT) applied; significant pain 
reported and no longer able to tolerate that modality. Thus MBGV* was initiated.

CASE 2.  Subtotal colectomy with end ileostomy
 History: :23-yr-old male presented to the emergency room with fulminant ulcerative colitis. 
His post-operative recovery was complicated by pneumonia and by a midline wound infection.

CASE 3.  Neuropathic wound on the left foot with partial amputation  (Limb salvage results)
History: 52-yr-old female, smoker, with Type-II diabetes, medications include metformin (1000 mg), 
insulin glargine (18 units), and pantoprazol.
Wound characteristics and prior treatment: Individual had been warned that her foot would likely 
require an amputation, but this option was declined by the patient. She returned home for “supportive 
dressing care”.

CASE 4.  Pressure injuries in a paraplegic
 History: 92-yr-old male, paraplegic for 11 years — secondary to meningitis, with pressure injuries 
present in both heels: the left considerably larger and deeper than the right.
Wound characteristics and prior treatment: Full thickness and probing to the bone, povidone 
iodine-impregnated gauze, and absorptive dressing previous to the wound protocol. 
 
 
 
 
 
 

CASE 5.  Pressure injury - heel
 History: female with a left hip arthroplasty, and past medical history of peripheral vascular disease, 
congestive heart failure, hypertension, dyslipidemia, hypothyroidism, and chronic back pain secondary 
to spinal stenosis. During her recovery she sustained a severe pressure ulcer to her right heel.
Wound characteristics and prior treatment: Cadexemor iodine every 2 days.

CASE 6.  Excision of squamous cell carcinoma
 History: 92-yr-old with squamous cell carcinoma, past history of transient ischemic attack and 
hypertension. Currently taking aspirin, atorvastatin, and perindopril.
Wound characteristics and prior treatment: Wound initially treated with negative pressure wound 
therapy which was discontinued due to pain. A nanocrystalline silver dressing covered with an absor-
bent pad was used.

014-0918

Day 1. Wound bed is almost 
100% covered in slough 
and peri-wound maceration 
present.

Day 15. Size (cm): 2.5 x 
2.0 x 0.7. Wound is 70% 
epithelialized with remaining 
yellow slough. Sutures no 
longer visible at center.

Day 5. In the 1st week, 
MBGV* initiated and early  
results were seen.

1 month.Wound bed filled 
and 100% granulation tissue 
— closed within the next 2 
months; still closed 2 years 
later.

Wound bed is almost 100% 
 covered with slough.

48 hours. Considerable reduction 
in devitalized tissue is evident.

24 hours. Lifting of the 
slough began.

Patient open and willing to 
try “anything” to save her 
foot – MBGV* began.

Two weeks later.  
Considerable removal of 
devitalized tissue, increas-
ing granulation tissue, and 
filling-in of the wound bed.

Several months later. Complete closure several 
months later, and remains closed to present.

 
Presented to 
the emergency 
room with signs 
and symptoms 
of infection. 
MBGV* started 
with systemic  
antimicrobials 
and offloading.

Seven weeks.  
At home 
continuing with 
offloading  
and MBGV*  
treatments on  
Monday, Wednes-
day, and Friday.

2 months
 
3 months.  
Wound closed 
and continued 
closure.

Right heel was more superficial and did  
not probe to bone. The wound granulated 
very quickly after the initial debridement 
and suitable offloading. At present, both 
heels remain intact.

Original wound appearance (1st photo). Start of MBGV treatment (2nd photo). 17 days later, considerable removal of devitalized 
tissue and increased granulation tissue (3rd photo). Wound is near closure (4th photo)

48 hours later. 
Considerable reduction in  
devitalized tissue.

Received a conservative sharp 
wound debridement, followed  
by MBGV* application.

16 days later. 
100% granulation tissue.

*Support for the development of this poster was provided by Hollister Ltd.   
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Use of an Antibacterial Foam Ostomy Dressing* for the Management of Peristomal Skin Problems

 Neal Dunwoody, BSN, RN, BA, CWON – Private Practice, Vancouver, British Columbia, Canada   Tami Walker, BSN, RN, CWOCN – University of Michigan Health System, Ann Arbor, Michigan USA   Jane Theriault, BSN, RN, CWOCN – University of Michigan Health System, Ann Arbor, Michigan USA

Introduction: 

Skin and wound issues under an ostomy pouching system are common and present complex treatment challenges. The incidence of peristomal skin 
breakdown varies between 10 and 43%.1 Drainage from irritated, weeping skin or wounds can make pouch adhesion difficult. Treatment is directed  
at alleviating skin damage while maintaining an effective seal between the skin barrier and the peristomal skin.2 This poster describes the use of an 
antibacterial foam ostomy dressing* for the management of peristomal skin problems.

Case Study 1: Peristomal Wound Related to Pressure 

History

Patient with multiple sclerosis, functional paraplegia, permanent urostomy (ileal conduit) due to recurrent urinary tract infections, type II diabetes,  
and a large peristomal hernia. Stoma was located in the right lower quadrant. Patient remained in bed for long periods, favoring right side, and unable 
to turn without assistance. Patient also had a chronic pressure wound to her right lateral malleolus. Patient used a one-piece drainable system and  
refused a hernia belt. Patient resided in an assisted living facility.

Wound Characteristics and Prior Treatment

Patient presented with a non-healing pressure ulcer, of approximately 10 months duration, from 9 to 12 o’clock. Wound bed was shallow with 100% 
pink tissue, minimal serous drainage, and measured 5.7 x 1.8 cm (Case 1 Photo 1). A culture of the wound came back positive for Methicillin-resistant 
Staphylococcus aureus (MRSA) infection. Prior treatments included: stoma powder with skin barrier spray, and silver alginate with hydrocolloid dressing. 

Treatment

An antibacterial foam ostomy dressing* was placed over the wound bed and covered with a one-piece pouching system.  
Dressing and pouching system were changed approximately every 2 days. 

Results 

After 2 weeks of treatment with an antibacterial foam ostomy dressing*, the wound bed continued to have 100% pink tissue and decreased in size to 
3.3 x 1.8 cm.  After 4 weeks, the wound measured 1.3 x 0.9 cm. After 8 weeks, the wound had healed completely. Patient achieved a 4-day wear time 
following wound closure (Case 1 Photo 2). 

Case 1 Photo 1 

 Peristomal pressure ulcer measuring  
 5.7 x 1.8 cm from 9 to 12 o’clock. 

Case 1 Photo 2

 After 8 weeks, the wound had healed completely. 
 

Case 2 Photo 1  

 Retracted stoma with peristomal wound measuring  
 2.4 x 0.9 cm on initial assessment.

Case 2 Photo 4 

 After 6 weeks, the smaller wound healed.  
 The remaining wound measured 1.5 x 0.7 cm. 

Case 3 Photo 1 

 Peristomal wounds on initial assessment
Case 3 Photo 2 

 After 2 weeks, the wounds were completely healed.

Case 2 Photo 2 

 A piece of antibacterial foam ostomy   
 dressing* placed over the wound. 

Case 2 Photo 5 

 After 10 weeks, the wound had healed completely.

Case 2 Photo 3 

 After 3 weeks, a thin strip of new epithelial tissue  
 divided the wound into two separate wounds. 

Case Study 2: Peristomal Wound of Unknown Etiology 

History

Patient presented with end colostomy, history of Crohn’s disease, chronic anemia, psoriasis, and complex surgical history that included an abdominal  
perineal resection. Patient was started on adalimumab and methotrexate during the course of her treatment. In addition to the wound, maintaining a 
reliable wear time was further complicated by a stoma retracted below skin level, and close proximity of a Jackson-Pratt drain and surgical wound.

Wound Characteristics and Prior Treatment:

Patient presented with a non-healing peristomal wound, of five months duration, from 3 to 4 o’clock. Wound edges with induration and a purplish-gray 
hue. Wound bed with pink granulation tissue, moderate amount of serous drainage and measured 2.4 x 0.9 cm on first assessment (Case 2 Photo 1). 
Patient complained of pain with palpation. Pyoderma gangrenosum was suspected but not confirmed. Prior treatments included: alginate dressing, 
collagen sheet dressing, and silver alginate dressing (each covered with a thin hydrocolloid), and silver nitrate treatment. 

Treatment

Patient was instructed to cut the antibacterial foam ostomy dressing* to fit the wound bed and cover with a thin hydrocolloid (Case 2 Photo 2). Other 
ostomy accessories included stoma powder, a flat barrier ring, barrier film wipe, medical adhesive spray, and an ostomy belt. Dressings and pouching 
system were changed approximately every 2 days. Routine follow-up occurred approximately every 3 weeks. 

Results: 

After 3 weeks, the wound showed progress towards healing as evidenced by a thin strip of new epithelial tissue that divided the original wound into 
two separate wounds (Case 2 Photo 3). The larger wound measured 1.4 x 0.9 cm with a pink, slightly raised wound bed and a moderate amount of  
purulent drainage expressed from the wound edge. The smaller wound measured 0.2 x 0.5 cm. Patient was started on adalimumab and methotrexate 
at this time. Dressings and pouching system were still changed every 2 days. After 6 weeks, the smaller wound had healed (Case 2 Photo 4). The  
remaining wound measured 1.5 x 0.7 cm with a red, slightly raised wound bed, and a scant amount of beige drainage expressed from the edge.  
Patient reported a decreased pain level. After 10 weeks, the wound had healed completely with slightly raised scar tissue (Case 2 Photo 5). Patient 
achieved a 3-day wear time following wound closure.  

Case Study 3: Peristomal Wound of Unknown Etiology 

History 

Patient is a partial quadriplegic, related to an accident several years ago, has a permanent colostomy, and requires full-time care  
and assistance with activities and daily living. 

Wound Characteristics and Prior Treatment

Three small wounds noted to the peristomal skin from 9 to 10 o’clock (Case 3 Photo 1). Patient does not feel pain due to quadriplegia. Some of the  
indications were consistent with Pyoderma gangrenosum but there was no purple halo around the wound bed. Prior treatment consisted of polysporin 
ointment. Wounds appeared to deteriorate with application of the ointment and this interfered with the pouching system seal resulting in leakage.

Treatment 

An antibacterial foam ostomy dressing* was applied to the wounds, and covered with the skin barrier. Dressing and pouching system  
were changed every three days.  

Results 

Wound began to epithelialize and healed within two weeks of starting the antibacterial foam ostomy dressing* (Case 3 Photo 2). 

Conclusion:

Peristomal skin damage is attributable to a variety of etiologies, and assessment and management should be based on knowledge of the underlying 
cause.3 In these cases, this dressing offered a viable solution that provided absorption of fluid as well as an antibacterial option, while still achieving a 
reasonable wear time with the ostomy pouching system. 
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1. Salvaladena G. Incidence of complications of the stomal and peristomal skin among individuals with colostomy, ileostomy and urostomy.  
 J Wound Ostomy Continence Nurs. 2008; 35(6): 506-607.

2. Alvey B and Beck DE. Peristomal dermatology. Clin Colon Rectal Surg. 2008; 21(1): 41-44.

3. Colwell J, Ratliff C, Goldberg M, Baharestani M, et al. Peristomal moisture-associated skin damage in adults with fecal ostomies: a comprehensive review and consensus.  
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*Hydrofera Blue Antibacterial Foam Ostomy Dressing.
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The Pieces Fit.
When partnering with Skilled Clinician care,  blue
helps virtually every wound type heal faster at less cost.



= Hydrofera Blue and ICB = Other Dressings

The Evidence:
In a recent retrospective study examining wound treatment data of more 
than 30,000 patients over a two-year period,1 Hydrofera Blue Dressings, 
combined with Comprehensive Skilled Clinical care employing  
evidenced-based, best-practice wound care management programs 
(called “Integrated Care Bundles”, or ICBs), produced these results:

Number data points per total study or subgroup (N), Canadian dollar (C$)

 TOTAL STUDY POPULATION

11.57

25.49

54.6% Reduction in Healing Time

N=6300 N=6300 N=6300

N=2242 N=2242 N=2242

2.05

3.74

45% Reduction in Dressing Changes/Week

Dressing Changes per Week

$1,587

$6,488

75.5% Reduction in Labor Costs 

Labor Cost to Healing (C$)

 Venous Leg Ulcer Subgroup

14.3

34.18

58.2% Reduction in Healing Time

Healing Time (weeks)

N=2067 N=2067 N=2067

N=708 N=708 N=708

2.0

3.33

$1,941

$7,860

75.3% Reduction in Labor Costs 

Labor Cost to Healing (C$)

 Diabetic Foot Ulcer Subgroup

18.90

28.08

32.7% Reduction in Healing Time

Healing Time (weeks)

N=166

N=179

2.05

3.50

N=166

N=179

$2,649

$6,552

59.6% Reduction in Labor Costs 

Labor Cost to Healing (C$)

N=166

N=179

41.4% Reduction in Dressing Changes/Week

Dressing Changes per Week

39.9% Reduction in Dressing Changes/Week

Dressing Changes per Week

Healing Time (weeks)



Conclusion: 
The study demonstrates that a comprehensive wound management 
program based on integrated care bundles in conjunction with 
Hydrofera Blue Dressings, can be a highly-effective clinical option. 
The benefits showed significant reductions in healing times and 
treatment costs.

 Pressure Injury Subgroup

9.7

31.6

69.3% Reduction in Healing Time

Healing Time (weeks)

N=1350 N=1350 N=1350

N=309 N=309 N=309

2.05

3.33

$1,339

$7,035

81% Reduction in Labor Costs 

Labor Cost to Healing (C$)

 Surgical Wound Subgroup

10.0

17.5

42.8% Reduction in Healing Time

Healing Time (weeks)

N=2710 N=2710 N=2710

N=1019 N=1019 N=1019

2.0

4.4

$1,380

$5,165

73.3% Reduction in Labor Costs 

Labor Cost to Healing (C$)

 Burns Subgroup2

6.1

12.6

51.6% Reduction in Healing Time

Healing Time (weeks)

N=7 N=7 N=7

N=27 N=27 N=27

2.0

2.3

$1,137

$3,171

64.2% Reduction in Labor Costs 

Labor Cost to Healing (C$)

54.5% Reduction in Dressing Changes/Week

Dressing Changes per Week

13% Reduction in Dressing Changes/Week

Dressing Changes per Week

37.9% Reduction in Dressing Changes/Week

Dressing Changes per Week
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We’ve solved the puzzle.

The answer is “teamwork.”   

When partnering with Skilled Clinician care, Hydrofera Blue helps wounds heal faster at less cost.

In a recent retrospective study examining wound treatment data of more than 30,000 patients over 
a two-year period, Hydrofera Blue Dressings, combined with Comprehensive Skilled Clinical care, 
showed faster healing times and lower treatment costs.1

When compared with other advanced wound dressings, Hydrofera Blue showed a 7-day reduction in 
healing time and a 24% reduction in Nursing Labor cost.1 In that same study, when compared with other 
commonly used dressings on patients who were not on a Comprehensive Skilled Nursing program, 
Hydrofera Blue delivered over a 50% reduction in healing time and a 75% reduction in Nursing Labor cost.1 

It’s a perfect fit: combine Hydrofera Blue with Skilled Clinical care and we can solve the puzzle 
of accelerating wound healing.  

Change to blue.  Learn more at hydrofera.com.

1,  Hurd, T. Improving the Quality of Chronic Wound Care Using an Advanced Wound Management Program and Gentian Violet/Methylene 
 Blue-Impregnated Antibacterial [GV/MV] Dressings:  A Retrospective Study.  Surg Technol Intl 2019.  http://www.surgicaltechnology.com/35-Wound-Healing.htm

 Appulse represents Hydrofera Blue in the U.S. and Canada.
 Hydrofera Blue is a registered trademark of Hydrofera, LLC.
 025-0819

Skilled Clinical Professionals and blue. 
Faster healing. Less cost.
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I
ntroduction: Comprehensive wound management programs that employ a standardized integrated care

bundle (ICB) and advanced wound dressings are generally recognized to decrease healing times and treat-

ment costs. The purpose of this study was to compare wound healing rates and cost efficiencies as mea-

sured by nursing-care requirements for patients not on an ICB versus patients on an ICB and using a gentian

violet/methylene blue-impregnated (GV/MB) antimicrobial advanced wound dressing. 

Materials and Methods: The comprehensive wound management programs enabled continuous,

standardized measurement of each patient’s wound episode from admission with a wound to healing and

discharge. Data was recorded over 24 months from 2016 to 2018. The variables recorded for each patient

included: wound healing time (number of weeks), wound acuity based on the Bates-Jensen Wound

Assessment Tool (BWAT), a comorbidity index (using the Charlson Comorbidity Index), and the number of

wound dressing changes. The wound dressing changes required a visit by a registered nurse and, therefore,

served as an indicator of care delivery costs where the dressing change visit cost was $68 (CAD).

Results: A total of 6300 patients (25% of the total study population) were identified as using GV/MB dressings

within the context of an ICB. The mean healing time for these patients was accelerated more than 50% versus

patients not on an ICB. The average total cost of patient care was reduced by more than 75% from diagnosis

to wound healing when patients were on an ICB with GV/MB dressings. These results compared well to
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The need for evidence-based,
best-practice wound management

Chronic wounds continue to place
ever-increasing burdens on today’s
healthcare systems, impacting patients,
clinicians, care providers, and the
healthcare organizations who manage
patient care. These wounds are associat-
ed with age and comorbidities, such as
diabetes, obesity, and vascular diseases
that can inhibit wound healing and are
more common in older age groups. As
populations in most industr ialized
nations age, the risk and prevalence of
chronic conditions are increasing. For
example, the prevalence of diabetes
ranges between 8.5% and 9.5% in the
United States and Canada.1

Chronic wounds cause pain, discom-
for t, and mobility restr ictions for
patients. They can lead to prolonged
hospital stays and adverse clinical out-
comes such as amputation, infection,
sepsis, disfigurement, and even death.2-6

There are serious patient safety risks
associated with chronic wounds, and
frequent hospital admissions and re-
admissions that can add significant costs
to already strained healthcare sys-
tems.4,7-14 In the United States, where

chronic wounds affect an estimated 8.2
million Medicare patients alone, the
total annual cost of wound care has been
conservatively estimated at $28–32 bil-
lion (USD) per year.15 Chronic wound
care in the United Kingdom is estimat-
ed to cost £2–3 billion annually or
about 3% of the total National Health
Service budget.16

Wound care can be viewed as a rou-
tine component of basic nursing prac-
tice, yet several recent studies suggest
that estimates of wound prevalence and
their impact on healthcare systems have
been significantly underestimated.17-20

The true costs of chronic wounds to
patients and providers are therefore
often underappreciated, despite many
wound-care clinicians advocating for
improved practices, new strategies, and
changes in the role and recognition of
wound care in healthcare policy. As long
as wound healing is delayed, healthcare
costs and hospital stays will continue to
rise.21-24

The role of wound management
programs or integrated care
bundles

In the above context, evidence-based,
best-practice wound management pro-
grams are becoming increasingly recog-
nized as important for healthcare

organizations. Many of these programs
are based upon clinical-care pathways or
“integrated care bundles” (ICBs) that
specify a series of coordinated, evi-
dence-based, best-practice treatments
for common types of wounds through-
out the continuum of care. An ICB is a
model of care that packages clinical
interventions, assessments, referrals,
outcomes, products, and client educa-
tion into comprehensive, full-service
“bundles” designed to ensure a seam-
less care experience across the contin-
uum of treatment. ICBs are based on
established, evidence-based best prac-
tices and are developed in consultation
with clinical staff and field-tested for
ease of use. They conform to applica-
ble regulations, accrediting standards,
and fiscal reimbursement standards or
codes, and they coordinate directly
with training and education programs
and resources.

One critical objective of ICBs is the
prevention of wound infections that can
inhibit wound healing, lead to hospital
admissions or re-admissions, and, in
some cases, lead to the prescription of
antibiotic drug treatments which can
contribute to antibiotic drug resistance.
ICBs are currently being implemented
across several large urban regions in
Canada to address wound-care chal-
lenges. These programs serve patients
with a full range of chronic wounds and
are being adopted in diverse home- and
community-care settings at a large
scale.25 Treatment includes diagnosis to
wound healing for common wounds,
including diabetic foot ulcers, venous
leg ulcers, pressure ulcers, surgical
wounds, and burns.

The impact of infections in the
management of chronic wounds

Chronic wounds are defined as
wounds that do not heal in an orderly
and predictable manner within six
weeks.26,27 Natural healing requires the
host to mount a cellular response with
proper migration of cells, thereby elimi-
nating invading organisms or foreign

1179-Hurd-AW-FINAL
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INTRODUCTION 

Figure 1a. Baseline presentation of an infected toe
amputation site.

a

patients on ICBs that had other types of advanced dressings. 

Conclusion: The study demonstrates that a comprehensive wound management program based on integrated

care bundles in conjunction with GV/MB dressings can be a highly-effective clinical option. The benefits

showed significant reductions in healing times and treatment costs.

Figure 1b. Site after two weeks of treatment with a
GV/MB dressing. Note the removal of slough and
devitalized tissue by the dressing.

b
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matter that enters the wound. When
the host cannot manage a response,
localized or a deep infection can ensue,
leading to further chronicity or sys-
temic infection. The persistence of bac-
ter ia leads to an intensification of
wound chronicity through an increase in
proteolytic enzymes and inflammatory
mediators that are produced by the
influx of phagocytes.3 Wound infections
may delay the natural healing process or
the surgical closure of wounds,23,24,28

causing increased pain or discomfort for
patients.21 Infections also increase the
risk of tissue damage, limb loss,22-23 and
even death. Treating a wound’s infection
is thus an essential part of preventing
delayed healing 23,24,28

Systemic antibiotics are one option
to treat wound infections; however, the
excessive and inappropriate use of
antibiotics has become a major factor in
the development of drug resistance,7,29

and antibiotic stewardship is now a pri-
ority in most healthcare organizations.
Research supports that the use of sys-
temic antimicrobials does not effectively
reduce bacterial counts in the chronic
granulating wound.30 Furthermore, the
increasing prevalence of chronic dis-
eases and the complexity of treating
patients with multiple comorbidities are
leading risk factors for drug-resistant
pathogens which have become a patient
safety risk and public threat.31 Antimi-
crobial stewardship optimizes antimi-
crobial use to achieve the best clinical
outcomes while minimizing adverse
events and limiting selective pressures
that drive the emergence of resistance
and may also reduce excessive costs
attributable to suboptimal antimicrobial
use.32

The role of advanced
antimicrobial dressings in the
management of chronic wounds

Non-systemic strategies to prevent
wound infection have included proper
cleansing and removal of necrotic tissue,
and, in some cases, topical antimicro-
bials. Advanced antimicrobial dressings
provide another option to manage
wounds and protect them from bacteri-
al contamination.22,33 In certain circum-
stances, antimicrobial dressings can
even lead to reduced use of systemic
antibiotics.21-24 There are many
advanced antimicrobial dressings avail-
able, but three classes of dressings are
generally found in Canada: (1) silver-
impregnated, (2) iodine-impregnated,

and (3) gentian violet/methylene blue-
impregnated. Hydrofera Blue® (Hydro-
fera, LLC, Manchester, Connecticut)
represents the third category of antimi-
crobial dressings and has been demon-
strated as effective against
microorganisms commonly found in
wounds, including methicillin-resistant
Staphylococcus aureus (MRSA) and van-
comycin-resistant Enterococcus (VRE).34-

36 The polyvinyl alcohol version of the
product has a unique wicking action
that draws exudate away from the
wound surface. In one example, an
infected amputation site demonstrated
measurable healing after two weeks of
treatment, where slough and devitalized
tissue were removed by adherence to
the dressing (Figs. 1a and b). At the
same time, the dressing was well toler-
ated by the patient, and reduced pain
scores were recorded.35 In addition, this
GV/MB dressing demonstrates autolyt-
ic debridement activity and exhibits no
inhibition of either enzymatic debriders
or growth factor activity.37,38

Integrated care bundles in
combination with GV/MB
advanced dressings

GV/MB dressings are being incorpo-
rated into ICBs as one of a portfolio of
advanced tools and practices available to
clinicians as they implement compre-
hensive wound management programs.
This retrospective study reviews results
from these programs, focusing specifi-
cally on chronic wound patients using
GV/MB dressings. The purpose of this
study is to compare wound healing rates
and cost efficiencies as measured by
nursing-care requirements (nursing vis-
its) for patients on an ICB and using the
Hydrofera GV/MB antimicrobial dress-
ings versus patients not on an ICB. 

Materials and Methods

Wound-care programs and ICBs 
The study employed comprehensive

wound-care programs implemented
across two home- and community-care
organizations operating in the Ontario
region of Canada, where roughly
33,000 wound-care patients were
tracked as part of the first round of data
collection and analysis. These programs
consist of a coordinated series of evi-
dence-based interventions to support
improved quality of care and clinical

outcomes for patients with chronic
wounds. Key components of the pro-
grams are: 

�A series of ICBs, each defining evi-
dence-based, best-practice standards
and protocols for a specific type of
chronic wound, serving as the clinical
foundation. 

�Clinical-care teams, staffed by the
home and community-care organiza-
tions, overseeing care delivery and
ensuring that practices are consistent
with the ICBs.

�A range of care providers in the com-
munity maintain their current deliv-
ery roles, while operating within the
new framework of standardized prac-
tices and clinical oversight.

�Clinical-care teams provide guidance
and support for this effort, backed by
user-friendly information technolo-
gies that provide measurement of
pre-set clinical indicators.

�The entire program is supported by
an evolving portfolio of clinical edu-
cation and training resources, includ-
ing professional development
opportunities for clinicians as well as
learning tools for clinical coordina-
tors and nurses practicing in the com-
munity.

�A central measurement and reporting
system incorporates specific indica-
tors and extracts these specific indica-
tors from all client records, thereby
facilitating standardized measurement
and monitoring across the patient
population.

These program components are
designed to support improved out-
comes by accelerating the adoption of
clinical best practices, reducing time
spent on documentation and adminis-
tration, centralizing and standardizing
reporting and monitoring, and enabling
smooth transitions for patients across
care settings and among care providers.

Study design and methodology
This study follows a non-experimen-

tal retrospective design. The methodol-
ogy includes retrospective chart reviews
of secondary data and electronic health
records (EHRs). All clinical interven-
tions that were the subject of this study
incorporate established, evidence-
based, clinical best practices that are
designed to provide the highest possible
standards of quality and patient safety.
Approval was received from the IRB of
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D’Youville College, Buffalo, New York
prior to conducting the study.

Patients were not contacted during
the study, and retrospective char t
reviews did not impact the treatment of
patients. The software that web-hooks
into the EHR and extracts data did not
contain any patient identifiers. The
electronic report that was uploaded
into the patient record is the standard
current report that can extract a num-
ber but does not contain any patient
identifiers. All data collection and pro-
cessing procedures were designed to
protect patient confidentiality.

The study population included all
patients aged 18 years and over, with an
admission of a wound, who were
receiving care for the wound until it
was healed or closed (e.g., pressure
ulcer, diabetic foot ulcer, venous leg
ulcer, surgical ulcer—open incision).
Excluded from the study were patients
that are under 18 years of age, have an
active infection, are taking immunosup-
pressant drugs, have positive HIV sta-

tus, have scheduled chemotherapy, or
are palliative and/or refuse treatment.

Program implementation began in
December 2015. After one quarter, to
allow for implementation, data collec-
tion started in March 2016 and ended
in March 2018. It is important to note
that clinicians operating within the
comprehensive wound management
programs were free to select from
among the different advanced anti-
microbial wound dressings, including
GV/MB, iodine, silver, and other
advanced dressings.

Data collection and measurement
post-program implementation

Data were collected and key indica-
tors were recorded and analyzed
monthly by Nursing Practice Solutions
Inc. of Ontario, Canada, a consulting
company that developed, implemented,
and measured the data for the program.
The programs enabled continuous, stan-
dardized measurement—both clinically
and financially—of each patient’s

wound episode from admission with a
wound to healing and discharge. Each
patient’s wound had an established acu-
ity, and the progression of treatment
and healing was tracked systematically.
Nurses submitted electronic reports
initially on admission, on an interim
basis at three-week intervals, when any
variances from expected outcomes
were observed, and at discharge.

The following variables were tracked
and compared for (1) patients using
GV/MB dressings as part of an ICB and
(2) patients not on an ICB but using a
variety of advanced and absorbent lay-
ered dressings:

�Demographic variables: These include
age, gender, and comorbidities, such
as smoking, diabetes mellitus, cardiac
conditions, renal conditions, and
pain. The Charlson Comorbidity
Index was used to apply a systematic
and comparable measure of comor-
bidities.17,39

�Wound healing time: The Bates-Jensen
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Table I
Baseline patient characteristics

ICB and GV/MB Dressing Not on ICB

Patient Data Average (Std. Dev.) Average (Std. Dev.) P-value

Total Study Population
Age (years)
Comorbidity index
BWAT score

N = 6300
57.7 (11.4)
2.63 (2.4)

30.58 (12.6)

N = 2242
56.7 (17.9)
2.40 (0.3)

33.20 (9.2)

< .001
< .001
< .001

Diabetic Foot Ulcer Subgroup
Age (years)
Comorbidity index
BWAT score

N = 166
57.2 (10.8)
2.90 (2.4)

30.58 (12.6)

N = 179
59.4 (16.2)
3.80 (3.5)

32.40 (9.7)

0.003
< .001
0.02

Venous Leg Ulcer Subgroup
Age (years)
Comorbidity index
BWAT score

N = 2067
60.6 (11.3)
2.9 (2.4)

32.3 (9.8)

N = 708
60.4 (11.5)
2.5 (2.3)

36.9 (8.3)

< .001
< .001
< .001

Pressure Injury Subgroup
Age (years)
Comorbidity index
BWAT score

N = 1350
61.4 (11.1)
3.0 (2.4)

29.4 (8.4)

N = 309
66.9 (11.4)
3.0 (2.4)

34.0 (8.9)

0.102
< .001
< .001

Surgical Wound Subgroup
Age (years)
Comorbidity index
BWAT score

N = 2710
53.6 (15.8)
2.2 (1.4)

24.9 (7.8)

N = 1019
52.2 (16.7)
3.0 (0.3)

35.2 (9.1)

< .001
< .001
< .001

Burns Subgroup
Age (years)
Comorbidity index
BWAT score

N = 7
65.5 (13.9)
3.0 (2.4)

31.2 (9.9)

N = 27
54.9 (12.1)
2.5 (0.3)

40.2 (1.7)

0.004
0.460
< .001

Abbreviations:  Standard deviation (Std. Dev.), Number data points per total study or subgroup (N)
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Wound Assessment Tool (BWAT),
wound status continuum score, was
selected to measure the wound heal-
ing rate. The BWAT is a tool used to
assess and monitor the healing of all
types of wounds.40 Thirteen assess-
ment parameters are measured on a
scale of 1 to 5. Two additional para-
meters are measured by a simple
check system. The wound location is
assessed, recorded, and marked on a
body diagram. The shape of the
wound is described by its overall pat-
tern, such as round or oval and linear
or elongated. Once the numbers are
recorded and the scale is complete, a
total is calculated using all thirteen
parameters and then placed on a lin-
ear chart. The total ranges from 1
(Tissue Health) to 13 (Wound Regen-
eration) to 65 (Wound Degenera-
tion). The higher the total score, the
more severe the wound status. Data is
collected on admission and subse-
quently every three weeks to healing
(when the wounds closed) unless

there is a variance from the expected
healing continuum. Results (post-
test) are compared to previous assess-
ments (pre-test). A record of the
total number of weeks the wound
was present is generated as part of
this process.

�Number of dressing changes: Each dress-
ing change in a home/community
setting requires a visit by a licensed
and registered nurse. The time and
date of each nursing visit/dressing
change was recorded for each patient,
enabling estimates of the average
number of days between dressing
changes. The total number of visits
per episode of healing was also
recorded. These visits are provided
by independent private or not-for-
profit nursing agencies that are con-
tracted and paid by the
community-care organizations on a
per-visit basis, nominally $68 (CAD)
per dressing change. The number of
nursing visits, therefore, provides a
useful indicator of the cost to provide

wound care. ICBs are designed to
reduce nursing visits by (a) reducing
wound healing time and (b) reducing
or eliminating the use of dry gauze
dressings (typically changed daily)
with advanced dressings (changed at
longer intervals, typically up to one
week). Financial data on both labor
and supplies can be extrapolated from
the number of visits.

Treatment of data
Data was extracted from the EHR

and then analyzed using SPSS version 22
(IBM Corporation, Chicago, Illinois).
All variables were described using
descriptive statistics. Histograms were
used to assess normality for continuous
variables. Depending on the variable
type, an independent t-test, a Mann-
Whitney test, and/or a Chi-square test
was used to compare on-bundle patients
to off-bundle patients for all variables.
Comparisons between patients on a
wound bundle with GV/MB dressings
versus patients not on a wound bundle
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Table II
Post-care outcomes 

ICB and GV/MB Dressing Not on ICB

Patient Data Average (Std. Dev.) Average (Std. Dev.) P-value

Total Study Population
Healing time (weeks)
Days between dressing changes
Labor cost to healing (C$)

N = 6300
11.57 (10.2)
3.40 (1.8)

1587 (1402)

N = 2242
25.49 (18.6)
1.87 (1.3)

6488 (4945)

< .001
< .001
< .001

Diabetic Foot Ulcer Subgroup
Healing time (weeks)
Days between dressing changes
Labor cost to healing (C$)

N = 166
18.90 (15.5)
3.40 (1.5)

2649 (2030)

N = 179
28.08 (15.8)
2.00 (1.0)

6552 (5907)

< .001
< .001
< .001

Venous Leg Ulcer Subgroup
Healing time (weeks)
Days between dressing changes
Labor cost to healing (C$)

N = 2067
14.3 (6.6)
3.5 (1.5)

1941 (1094)

N = 708
34.18 (19.6)

2.1 (1.4)
7860 (4997)

< .001
< .001
< .001

Pressure Injury Subgroup
Healing time (weeks)
Days between dressing changes
Labor cost to healing (C$)

N = 1350
9.7 (8.3)
3.4 (1.3)

1339 (1029)

N = 309
31.6 (19.6)
2.1 (1.1)

7035 (5706)

< .001
0.019
< .001

Surgical Wound Subgroup
Healing time (weeks)
Days between dressing changes
Labor cost to healing (C$)

N = 2710
10.0 (12.1)
3.5 (1.5)

1380 (1298)

N = 1019
17.5 (14.8)
1.6 (1.0)

5165 (2885)

< .001
< .001
< .001

Burns Subgroup
Healing time (weeks)
Days between dressing changes
Labor cost to healing (C$)

N = 7
6.1 (4.2)
3.5 (3.3)

1137 (987)

N = 27
12.6 (7.9)
3.0 (1.0)

3171 (991)

0.004
0.023
< .001

Abbreviations:  Standard deviation (Std. Dev.), Number data points per total study or subgroup (N), Canadian dollar (C$)
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were also scaled against pre-interven-
tion measures along with direct labor
costing for wound healing. A type I
error rate of 0.05 was used for all statis-
tical testing. 

Multiple regression for healing
time

Multiple linear regression analysis
was performed using a backward
approach. All variables were entered to
predict healing time. A surgical patient
was considered the baseline for compar-
ison for wound type. 

Results

A total of 6300 patients from the
study population were identified as
using GV/MB dressings within the con-
text of an ICB. These patients were
compared to 2242 patients who were
not on an ICB. In addition, subgroups
based on wound type were extracted
from the overall study population for
additional comparison. Any patients
with blank fields that could not be
retrieved through the health records
were discarded from the study (n=83).
Following three iterative models, mod-
elling only bundle yes/no, BWAT, reoc-
curring wound, and wound type were
significant (all p<0.001). The unstan-
dardized beta co-efficients were on a
wound bundle (-13.42), BWAT score
(.435), burn (-2.199), DFU (4.424),
VLU (3.706), and PU (1.434). In all
cases, patients not on an ICB had a mix-
ture of dressings types that included
iodine-based dressings to a mixture of
advanced and absorbent layered dress-
ings. Data on wound healing rates prior
to implementation of the comprehen-
sive programs is presented as a baseline
reference where available.

Baseline demographics
Baseline demographic data is shown

in Table I for the overall study popula-
tion and subgroups and include age,
Charlson Comorbidity Index, and
BWAT score (wound acuity). In the
total and subgroup populations, statisti-
cal differences were often observed
between the two groups. These differ-
ences are attributed to the study design.

For the total study population, age
(57.7 vs. 56.7) and comorbidity (2.63
vs. 2.40) were slightly higher for
patients on a bundle versus not on a

bundle. On the other hand, the more
subjective BWAT scores were slightly
lower for patients on a bundle (30.58
vs. 33.20). The differences between
groups are small from a clinical impor-
tance or significance perspective. The
magnitude of the post-care outcomes
would not reasonably be influenced by
differences in baseline patient charac-
teristics.

Post-Care Outcomes

Table II provides data comparing
post-care outcomes for patients on an
ICB using GV/MB dressings versus
patients not on an ICB.

The mean healing time of 11.57
weeks (standard deviation 10.2)
(p<0.001) for patients on an ICB using
GV/MB dressings was more than 50%
lower than the mean healing time of
25.49 weeks (standard deviation 18.6)
(p<0.001) for patients not on an ICB.
This result for patients using GV/MB
dressings was also more than 70% lower
than the preintervention baseline heal-
ing time of 43.5 weeks (p<0.001). 

Patients on an ICB using GV/MB
dressings also required significantly
fewer nursing visits. The mean number
of days between dressing changes was
extended by more than 80% from 1.87
days for patients not on an ICB to 3.40
days for those patients on an ICB using
GV/MB dressings.

The combination of faster healing
times and less frequent nursing visits for
patients using GV/MB dressings result-
ed in significant reductions in the uti-
lization of healthcare services and the
overall cost of care. The average total
cost for the entire episode of care for
patients using GV/MB dressings was
$1587 (CAD) per patient, representing
a reduction of more than 75% when
compared to the average cost of $6488
(CAD) for patients not on an ICB. The
average pre-implementation baseline
cost per patient was $12,462 (CAD).

The post-care outcomes for patients
on an ICB using GV/MB dressings were
comparable to those for patients on an
ICB using a range of other advanced
dressings. ICB patients using other
advanced dressings had a mean healing
time of 12.5 ± 9.1 weeks (vs. 11.57
weeks for the GV/MB group), a mean
number of days between dressing
changes of 3.4 ± 1.5 (vs. 3.40 for the

GV/MB group), and an average cost
per patient of $2088 (CAD) (vs. $1587
[CAD] for the GV/MB group).
Although not the focus of this study, the
GV/MB dressings showed better out-
comes than the other advanced dress-
ings on an ICB.

Discussion

The results demonstrate that a com-
prehensive wound-care program based
on ICBs and GV/MB dressings can have
a significant impact on wound healing in
terms of reduced time to heal, reduced
wound acuity during the healing
process, and improved predictability
and consistency of healing pathways.
Improved wound healing leads directly
to improved patient care through
reduced complications, reduced risk of
infection, improved health outcomes,
and improved quality of life.

This study also demonstrates the
effectiveness of ICBs in wound manage-
ment across a wide range of clinical pri-
orities in diverse healthcare settings.
The results confirm that GV/MB dress-
ings can be readily and successfully inte-
grated into a comprehensive program
based on ICBs, leading to measurable
and statistically significant improve-
ments in wound healing and nursing
resource utilization. The significant
reduction in standard deviation for the
patient group using GV/MB dressings
indicates much greater wound healing
consistency and predictability. The sig-
nificantly reduced number of visits
required for patients in an ICB using
GV/MB dressings may be expected to
translate into substantial cost savings for
the community-care organization. For
example, when extrapolated across the
population served by this study, the
average cost per patient using GV/MB
dressings within an ICB applied across
all 6300 patients would be $9,998,810
(CAD), a savings of more than $30 mil-
lion (CAD) annually when compared to
a total cost of $40,874,400 (CAD),
based on the average cost per patient
not on an ICB. 

Opportunities for further research
include comparative performance of
GV/MB dressings versus other antimi-
crobial dressings, better understanding
of why clinicians select GV/MB dress-
ings over other antimicrobials, and fur-
ther examinations of the impact of
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GV/MB dressings on systemic wound
infections.

Limitations 

As with many studies in wound care,
there are some limitations with con-
founding variables. However, these limi-
tations are mitigated by the size of the
study population as well as the sequence
of data and wound status continuum on
each patient.

Conclusion

This study was a non-experimental,
retrospective evaluation of the effec-
tiveness of a comprehensive wound
prevention and care program based on
integrated care bundles (ICBs) in com-
bination with an advanced gentian vio-
let/methylene blue-impregnated
(GV/MB) antimicrobial dressing. This
evaluation has provided a rare opportu-
nity to review healthcare improvement
initiatives that are multi-faceted, incor-
porating a broad range of coordinated
interventions and implemented at a
large scale across diverse home and
community settings in a complex
urban region. ICBs serve as a frame-
work for identifying, coordinating, and
monitoring evidence-based best-prac-
tices along the entire continuum of
care. The immediate and direct bene-
fits include more rapid, predictable
healing times and cost reductions due
to reduced nursing visits and hospital
admissions/readmissions.

This study demonstrated that
GV/MB dressings can be fully integrat-
ed into a comprehensive wound man-
agement program and serve as a
valuable clinical tool in this context.
GV/MB dressings were shown to be
clinically effective throughout the
course of the study, contributing to very
rapid, substantial, and predictable
reductions in wound healing times.
GV/MB dressings were also shown to
be an effective tool in enabling a signifi-
cant reduction in the number of dress-
ing changes required throughout the
course of wound treatment, leading
directly to major improvements in the
efficiency of clinical resource utilization
and major reductions in the cost of care. 

Although comparisons of the charac-

teristics and relative performance of
various advanced dressings was beyond
the scope of this study, it is noteworthy
that results for patients on an ICB using
GV/MB dressings were comparable and
healing times slightly better to those of
other patient on ICBs using a range of
other advanced dressings. 

GV/MB dressings should be con-
sidered as an option within a com-
prehensive, evidence-based wound
management program to support high-
quality and cost-efficient care delivery.
The product can also contribute to the
global challenge of improving antibiotic
stewardship by aiding in the reduction
of microbials in the wound bed and, like
other antimicrobial dressings, offering
the potential to decrease systemic infec-
tions and the use of antibiotics. There
are significant opportunities for
increased adoption of GV/MB dressings
in advanced wound prevention and care
programs.

Author’s Disclosures
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Gentle but naturally powerful, Hydrofera BlueTM CLASSIC antibacterial dressings have a 

unique capillary action that continuously pulls harmful bacteria-laden exudate, slough, and 

devitalized tissue away from the wound bed.1-4  This same action helps draw the body’s 

natural healing agents to the wound, resulting in a balanced healing environment. 

Non-cytotoxic and compatible with enzymatic debriders, Hydrofera Blue CLASSIC can 

provide a natural alternative to costly and painful surgical debridement.
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