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Title of Project

HREC/13/QPCH/68: A double blind trial of the application of 0.2% glyceryl trinitrate (GTN) (Rectogesic Ointment) for the healing of chronic venous leg ulcers.
Lay Title

Trialling a treatment for healing leg ulcers using GTN ointment.
TGA Clinical Trial Number (CTN): 2014/0114

Researchers

Dr Roger Lord, Lecturer (Medical Sciences), School of Science, Faculty of Health Sciences, Australian Catholic University and Visiting Research Fellow, Nursing Research and Practice Development Centre, The Prince Charles Hospital, Brisbane
Professor Paul Fulbrook, Faculty of Health Sciences, Australian Catholic University and Nursing Director, Research & Practice Development, The Prince Charles Hospital, Brisbane

Sandra Miles, Lecturer, School of Nursing, Midwifery & Paramedicine, Faculty of Health Sciences, Australian Catholic University and Research Fellow, Nursing Research and Practice Development Centre, The Prince Charles Hospital, Brisbane

Damian Williams, Clinical Nurse Consultant Wound Management, Wound / Stoma Service (Clinical Effectiveness), The Prince Charles Hospital, Brisbane

Dr Jeffrey Rowland, Staff Specialist – General Medicine, Internal Medicine Services, The Prince Charles Hospital, Brisbane

Lay Description

The proposed research plans to examine the application of an ointment (Rectogesic 0.2% GTN), a pharmaceutical agent approved for human use, on venous leg ulcers. GTN ointment works in part by releasing nitric oxide (NO) into the wound, which acts to improve blood flow to the area and has the capacity to kill unwanted bacteria in the wound. The product to date has not been used routinely for the treatment of venous leg ulcers. A previous study by the chief investigator demonstrated the enzyme (iNOS), which drives the production of NO, was elevated in patients with faster healing leg ulcers, suggesting that application of a topical GTN donor (the ointment) might accelerate this healing process. 

Literature Review
Leg ulcers are commonly encountered in clinical practice and they are very costly to both patients and to the community. However, very few people appreciate the significance of this problem which will only become more substantial within Australia due to an aging population (1). Research to date suggests that the point prevalence of chronic leg ulcers is between 0.06% and 0.19% of the population and that prevalence increases with age (12) and is more common in females (2). Unfortunately, prevalence alone does not paint the complete picture of this problem. Leg ulcers tend to be recurrent and chronic. It has been found that more than 60% of patients suffer from recurrences (3, 4) and that more than 50% of the ulcers last more than one year (4, 5). Data extrapolated to Australia has estimated the cost to the health budget to be $365 million per annum (2). Leg ulcers adversely affect the quality of life in three ways: pain, disturbed sleep and restriction in social activities and mobility (4). There are many causes of chronic leg ulcers of which venous disease is the most common, accounting for up to 60% of the cases. Arterial disease accounts for another 20% and a further 13% is due to mixed venous and arterial disease. Pressure injury, trauma and rheumatoid disease together account for 6% of cases (10). The rest of the causes are quite rare.

The venous system of the leg consists of a deep and a superficial system. The deep system consists of 3 sets of paired tibial veins that merge to become the popliteal vein. The superficial system consists of the long and short saphenous veins. The two systems are connected by many communicating veins known as perforators. Squeezing action of the calf muscles promotes blood return to the heart while retrograde blood flow is prevented by one-way valves (13). The exact pathogenesis of venous ulceration is still controversial and under dispute. The multiplicity of available theories (venous hypertension, fibrin cuff theory, growth factor trap theory (6),ischaemia/reperfusion injury (9), leukocyte trapping theory (15)) makes it likely to be a multifactorial process rather than a single event. On the whole, both perfusion and diffusion block are likely to play a role.  

The process of wound healing can be divided into four phases: inflammation, epithelialization, granulation tissue formation and tissue remodeling. Their relationships are depicted in the diagram below. In chronic wounds, the process is interrupted during the inflammatory phase with failure to move towards the repair and remodeling phases.
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Initially, a wound is populated by platelets and erythrocytes, followed by infiltration by polymorphonuclear cells, neutrophils, macrophages, and lymphocytes. Nitric oxide (NO) is a diatomic gaseous molecule which is synthesized by activated macrophages and its production is catalysed by an enzyme known as inducible nitric oxide synthase (iNOS). The level of iNOS expression has been found to peak by 72 h (Diagram 1 below) and suggests that this enzyme is predominantly active during inflammation (8). Many of the primary effects of NO which include vasodilation, antimicrobial activity, antiplatelet effects and induction of vascular permeability are especially relevant to the inflammatory phase of wound healing (14). One facet that is sometimes overlooked in attempting to define the role of NO in this phase of wound healing is that the release of chemoattractant cytokines by degranulating platelets heralds the beginning of the inflammatory phase of wound healing (Diagram 2 below). Additionally, deficient NO synthesis has been linked to impaired wound healing (14).
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(Diagram 1: From DB Graves 2012)                                                                                     (Diagram 2: From Schwentker et al 2002)
Glyceryl trinitrate (GTN) is a nitric oxide donor which stimulates an increase in the production of nitric oxide. A previous study by the chief investigator of this application (11) conducted while with the University of Tasmania (UTAS) and based at the Royal Hobart Hospital, demonstrated that the enzyme (iNOS) which drives the production of nitric oxide was elevated in patients with faster healing leg ulcers. This suggested that application of a topical GTN donor might accelerate this healing process. Preliminary data using a GTN donor (Rectogesic) was also obtained at this time that demonstrated strongly that this was the case but the sample size of this study was too small to be conclusive. The study did indicate it was only effective on venous leg ulcers and not with those of other aetiologies (i.e. arterial, pressure, diabetic).

Research Aim
This trial aims to provide an improvement to the current medical management of patients with chronic leg ulcers, which can easily be adopted by other leg ulcer clinics. 
The proposed research plans to examine the application of Rectogesic (GTN ointment), a pharmaceutical agent approved for human use, which stimulates the production of nitric oxide (NO) that is thought to accelerate healing. GTN ointment works in part by releasing NO into the wound which acts to improve blood flow to the affected area and has the capacity to kill unwanted bacteria in the wound. The product to date has not been used routinely for the treatment of venous leg ulcers. 

The trial will be double blinded with half of the recruited patients receiving a placebo and the other half receiving the GTN donor. Neither the patients nor the research nurse involved in treatment will know if the product is the placebo or the GTN donor. The trial will run only for 4 weeks for each patient so rates of healing will be determined by planimetry (ulcer tracing) as complete healing of the ulcer will most likely not be achieved in the time frame being examined. If a statistically significant difference exists between the two groups the treatment will deemed successful. It is hoped that a subsequent larger trial will be planned based on the findings from this study.

Hypothesis: 

Participants receiving the Rectogesic (GTN donor) will have a statistically higher linear healing rate (LHR) compared to patients that receive only the placebo. 

Method: 

This investigation seeks to recruit consenting patients with venous leg ulceration from the internal medicine wards of the Prince Charles Hospital (TPCH). Venous ulceration will be confirmed by the use of transdermal oxygen sensors in conjunction with equipment provided by Podiatry (TPCH).  This is to rule out ulceration by other aetiologies (i.e. arterial, pressure, diabetic) which have been shown in earlier studies to not benefit from GTN application (data not published). Patients with malignant ulcers or have other forms of malignancy will be excluded from the study together with any patient who has active autoimmune disease or have had organ transplantation. Patients who have any form of cardiac disease will also be excluded from treatment with GTN as the product may lower blood pressure.

Patients recruited into this study will be informed that their participation in this trial is entirely voluntary and no financial payment will be given. If patients decide to not take part in this study, there will be no prejudice against their future care and are free to withdraw at any time. Consenting patients will then be allocated to one of two groups: Those that will receive the topical GTN donor (Rectogesic) ointment and those that receive a placebo ointment. Both the GTN ointment and the placebo ointment have been manufactured to clinical grade by Care Pharmaceuticals. Patients will not be charged for this treatment and no side effects are expected. If however, a patient should experience any side effects (e.g. rash / increased redness or headache) they will be informed to let the treating nurse know as soon as possible. As this study is a blinded trial, neither the patient nor the nurse providing treatment will know whether the ointment contains GTN or is the placebo. Only at the end of the trial will this be known so as to not bias the treatment provided.

The standard medical management for leg ulcer patients will be applied to both groups (i.e. use of compression bandaging and foam dressing where needed). This is important so that the findings can be applied directly to standard clinical practice if shown effective. At the first and subsequent visits, planimetry (ulcer tracings) will be used for baseline measurements of ulcer size and to ascertain linear healing rates. This rate is calculated using the Gilman equation (7):

Linear healing rate = Δ A/PxT (cm/week) 

where Δ A = change in ulcer area (2nd area – 1st area), 

P = mean perimeter of ulcer (1st perimeter + 2nd perimeter/2), 

T = time between the visits.

Weekly visits will then be required for four weeks to apply the treatment and monitor whether treatment is having an effect. Participants identified at The Prince Charles Hospital will be required to attend weekly visits at The Prince Charles Hospital DUIT Clinic if discharged during the trial. In order for the study to reach a statistical significance, whereby it may alter clinical management, at least 20 patients will be needed for the project. This study has already obtained significant commercial support in the form of the consumables for the study. The Rectogesic ointment (0.2% glyceryl trinitrate) and placebo will be supplied by Care Pharmaceuticals, 3M corporation is providing all the bandaging material required, Coloplast Wound Care is providing Biatain which is a non-adhesive foam dressing and Radiometer is providing the oxygen sensor membranes used to confirm venous ulceration.
Sample

Participant recruitment will occur from patients in the medical wards at The Prince Charles Hospital, who have a chronic venous leg ulcer. 

There are two groups of participants with a total of 40 participants.

Treatment Group

20 Participants, aged approximately 45 – 100 years

Inclusion Criteria

Participants will have a venous leg ulcer (chronic wound). 

The research is trialling a treatment for venous leg ulceration.
Control Group

20 Participants, aged approximately 45 – 100 years

Inclusion Criteria

Participants will have a venous leg ulcer (chronic wound). 

The control group participants are used for comparison of what happens without the application of the GTN ointment.

Exclusion Criteria

Participants whose leg ulcer is deemed to be non-venous, such as arterial, pressure or diabetic, as these ulcers are unlikely to respond to the treatment.

Patients with malignant ulcers or have other forms of malignancy will be excluded from the study together with any patient who has active autoimmune disease or have had organ transplantation. Patients who have any form of cardiac disease will also be excluded from treatment with GTN as the product may lower blood pressure.

Required Actions for Study

Randomising

Sandra Miles to use random number generator to randomise product (GTN or placebo) to patient numbers in study, i.e. to prepare 40 labelled / numbered sets of product for control and experiment groups. Dr Roger Lord will prepare product and product labelling but randomising labelling will be applied by Sandra Miles, to maintain blinding of all researchers involved in data collection processes.
Recruitment Phase  
Abbreviations used: 
TPCH – The Prince Charles Hospital, ACU– Australian Catholic University , DUIT – Day Unit Investigation and Therapy
	Research Task/Activity


	Where 
	Who
	When

	Identify potential participant

(i.e. a patient with presumed venous leg ulcer [VLU])
	Internal Medicine 

Ward TPCH


	Consultant – Dr Jeff Rowland or 

CNC Wound Management – Damian Williams 

or DUIT Clinic Research Nurse or TPCH ward nurse or Research Assistant
	Any available day 

	Diagnose VLU and order pressure bandaging in patient chart
	Internal Medicine 

Ward TPCH


	Consultant – Dr Jeff Rowland 
	Same day 

	Confirm there is no arterial component and that it is VLU with transdermal oxygen sensors
	Podiatry or Internal Medicine Ward TPCH
	Research Nurse with training  by Damian Williams / Podiatry 
	Same day 

	Check size and type of wound is suitable for Coban dressing and absorbency etc
	Internal Medicine 

Ward TPCH


	CNC Wound Management – Damian Williams 

or  Research Nurse
	Same day 

	Patient in ward is informed about research study


	Internal Medicine 

Ward TPCH


	CNC Wound Management – Damian Williams or Research Nurse
	Same day 

	Patient is asked if they are able to return to TPCH DUIT Clinic for VLU bandaging weekly for 4 weeks 
	Internal Medicine 

Ward TPCH


	Research Nurse
	Same day weekly 

	Obtain patient consent for study
	Internal Medicine 

Ward TPCH


	Research Nurse
	Same day 

	Note/sticker in chart or on bandage regarding not to change dressing / patient is part of a research study
	Internal Medicine 

Ward TPCH


	Dr Jeff Rowland
	Same day 

	Indicate to research team if patient is to be discharged prior to 4 – 6 weeks 
	Internal Medicine 

Ward TPCH


	Consultant – Dr Jeff Rowland or 

CNC Wound Management – Damian Williams 

or TPCH ward nurse
	When known 


Dispensing Protocol
	Action
	Where
	By Whom
	When

	Bulk ointments are sent to ACU
	ACU
	Care Pharmaceuticals
	Prior to study commencement: Week of 28 September 2015

	Containers are sterilised according to the guidelines provided by The Therapeutic Goods Administration (TGA) and in accordance with GMP standards.
	ACU
	Dr Roger Lord, qualified Biochemist (ARCPA)
	

	Bulk ointments are dispensed into smaller containers in PC2 Lab Facility using a Type II Biological Safety cabinet in accordance with GMP standards as set by The Therapeutic Goods Administration (TGA).
	ACU
	Dr Roger Lord, qualified Biochemist
	

	Participant Randomisation plan is prepared so that all other researchers and participants are blinded to trial ointments
	ACU
	Sandra Miles
	

	Sets of 4 containers of placebo and GTN ointments will be labelled as per TGA labelling requirements and including  randomising numbers for each participant in the study
	ACU
	Sandra Miles
	

	All containers of study ointments (and batch information) will be delivered to TPCH Pharmacy (or in smaller batches if refrigerator space is an issue)
	ACU to TPCH
	Dr Roger Lord/ Sandra Miles
	

	Participant is recruited on IMS ward
	TPCH
	Dr Jeffrey Rowland, Damian Williams, Research Nurse
	During Study

	Prescription for research trial ointment is written for participant
	TPCH
	Dr Jeffrey Rowland
	

	Prescription received and participant added to randomisation plan
	TPCH
	TPCH Pharmacy
	

	Relevant trial ointment is dispensed for ward for patient in set randomised order
	TPCH
	TPCH Pharmacy
	

	Trial ointment is used in ward for participant for weekly dressing
	TPCH
	Research Nurse
	

	If participant is discharged before 4 doses are used, remaining ointment doses are sent home with participant as discharge medication
	TPCH
	TPCH Pharmacy

Research Nurse
	

	Participant reminded to bring research ointment with them for weekly dressings at TPCH DUIT Clinic until 4 doses received
	TPCH and DUIT Clinic
	Research Nurse
	

	Should a patient lose a dose of ointment, randomisation plan will be used to supply a further dose of relevant ointment
	ACU
	Research Nurse and Sandra Miles
	

	Re-identification of participants and ointments may be required for any adverse events, so Sandra Miles to keep a copy of randomisation, and provide researchers with final randomisation at conclusion of trial
	ACU
	Sandra Miles
	


Treatment Phase

	Research Task/Activity


	Where 
	Who
	When

	
	
	
	

	DUIT Clinic provides a chair and facilities including  computer,  trolley, each week
	DUIT Clinic, TPCH
	DUIT Clinic Staff or Research Nurse
	Day to be determined by DUIT

	Treat patient weekly with GTN or placebo ointment as randomised and apply Biatain foam dressing and Coban compression bandaging for 4  weeks
	DUIT Clinic
	DUIT Clinic Staff
	Same day weekly

	Follow up with planemetry for healing status
	DUIT Clinic
	Research Nurse and 

Dr Roger Lord
	Same day weekly

	Refer back to TPCH Dr Jeff Rowland or community after 4 weeks
	TPCH
	Research Nurse and CNC Wound Management – Damian Williams

	After 4 weekly applications


Data Collection

The following data will be collected:

Participant name and age in years

Participant demographics

Primary diagnosis, co-morbidities, any existing diabetes mellitus, steroid use

Photographs of participant leg ulcer before, during and after trial treatment.
Data Analysis
Data will be used to compare treatment and control group outcomes to see if there is an improvement in healing rates i.e. GTN improves healing compared to placebo. 
All data will be stored in either a database (SPSS) or as digital images and stored on a computer protected by a password known only to the researchers.

Significance: 

Earlier data suggests application of Rectogesic will have a significant effect on increasing the healing rate in patients with chronic venous leg ulcers (i.e. proof of effect).If a statistically significant difference exists between the two groups in this trial, the treatment will deemed successful. 

It is hoped that a subsequent larger trial will be planned based on the findings from this study. This confirmation will be a critical step towards developing a larger grant application which will also address some of the cytological and biochemical changes which are likely to take place with treatment (e.g. up regulation of iNOS, growth factors such as VEGF and observable cellular changes).

Justification:
This trial is a pilot to obtain proof of effect of Rectogesic on the healing of chronic venous leg ulcers. It is expected that the data obtained from this trial will form both the basis of a publication and a significant application to a larger funding body which will also address some of the cytological and biochemical changes which are likely to take place with treatment (e.g. up regulation of iNOS, growth factors such as VEGF and observable cellular changes).
Development of Collaborative Research Teams:
The team that has been assembled for this project includes staff from ACU and TPCH. This collaborative team represents the required expertise to continue further research on wound healing and what is required to attract larger funding from grant bodies like the NHMRC. Additionally, opportunities now also exist within the team for students wishing to undertake Honours or HDR and for contributing to effective clinical practice.

Anticipated Outcomes: 
Earlier data suggests application of Rectogesic will have a significant effect on increasing the healing rate in patients with chronic venous leg ulcers (i.e. proof of effect).This confirmation will be a critical step towards developing a larger grant application which will also address some of the cytological and biochemical changes which are likely to take place with treatment (e.g. up regulation of iNOS, growth factors such as VEGF and observable cellular changes).

Ethical Considerations
Ethical approval has been obtained  from the TPCH HREC (HREC/13/QPCH/68) and registered with ACU HREC. 

Consent

Participants will be invited to participate in this study. They will be provided with an explanation and an information letter. Participants will be asked to sign a consent form to confirm their consent. Participants will be informed that their participation in this trial is entirely voluntary and no financial payment will be given. Participants are free to withdraw their consent at any time, and they will be reassured that there will be no prejudice against their future care if they withdraw consent or decide not to participate.
Confidentiality

During data collection any paper-based data will be stored in a locked filing cabinet until it is entered into a computer database, after which it will be shredded. Participant's hospital number will be recorded as an identifier. 
All patient data will be de-identified and only aggregate results will be reported. All data will be stored in either a database (SPSS) or as digital images and stored on a computer protected by a password known only to the researchers. All data will be stored in accordance with minimum NHMRC guidelines after which it will be erased.
Risk of Harm

Risk is unlikely, however, if a patient should experience any side effects from vasodilation (e.g. rash / increased redness or headache) they will be informed to let their treating doctor or GP know as soon as possible. These possible effects are usually transitory. However, the benefits of a healing (previously chronic) leg ulcer far outweigh the risks of a headache or rash.
Reporting/Dissemination

A report will be provided to The Prince Charles Hospital Foundation and to the Australian Catholic University Faculty of Health Sciences. Results will be published in one or more peer-reviewed journals and presented at professional conferences.
References

1. Australian Bureau of Statistics. Population projections. Canberra: ABS 2009. (Catalogue no. 43640.0).

2. Baker SR, Stacey MC. Epidemiology of chronic leg ulcers in Australia. Aust NZ J Surg. 64:258-261, 1994.

3. Baker SR, Stacey MC, Jopp-McKay AG, Hoskin SE, Thompson PJ. Epidemiology of chronic venous ulcers. Br J Surg. 78:864-867, 1991.

4. Callam MJ, Harper DR, Dale JJ, Ruckley CV. Chronic ulcer of the leg: clinical history. Br Med J (Clin Res Ed). 294:1389-1391, 1987.

5. Cornwall JV, Dore CJ, Lewis JD. Leg ulcers: epidemiology and aetiology. Br J Surg. 73:693-696, 1986.

6. Falanga V, Eaglstein WH. The trap hypothesis of venous ulceration. Lancet 341:1006-1008, 1993.

7. Gilman TH. Parameter for measurement of wound closure. Wounds 3:95-101, 1990.

8. Graves DB. The emerging role of reactive oxygen and nitrogen species in redox biology and some implications for plasma applications to medicine and biology. J. Phys. D: Appl. Phys. 45: 263001, 2012.

9. He C, Cherry GW, Arnold F. Postural vasoregulation and mediators of reperfusion injury in venous ulceration. J Vasc Surg 25:647-653, 1997.

10. Liew IH, Sinha SN. A leg ulcer clinic: audit of the first three years. J Wound Care. 7:405-407, 1998.

11. Luk P, Sinha S, Lord R. Upregulation of inducible nitric oxide synthase (iNOS) expression in the faster healing chronic leg ulcers. Journal of Wound Care 14(8):373-382, 2005.

12. Margolis DJ, Bilker W, Santanna J, Baumgarten M. Venous leg ulcer incidence and prevalence in the elderly. J. American Academy of Dermatol. 46:381-386, 2002.

13. Ryan TJ. The management of leg ulcers. 2nd ed. Oxford: Oxford University Press;  987.

14. Schwentker A, Vodovotz Y, Weller R, Billar TR. Nitric oxide and wound repair: Role of cytokines? Nitric Oxide 7:1-10, 2002.

15. Thomas PRS, Nash GB, Dormandy JA. White cell accumulation in the dependent legs of patients with venous hypertension: a possible mechanism for trophic changes in the skin. Br Med J (Clin Res Ed) 296:1693-1695, 1988.
Research Protocol Roger Lord GTN Leg Ulcer Study Version 2 – 17 July 2015
2

