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Abstract:

Background: 
Surgical site infection (SSI) is a common complication following 
emergency laparotomy occurring in around 25% of patients in UK 
practice. The use of single use negative pressure dressings (SUNPDs) for 
these wounds has been proposed as a prophylactic method of reducing 
the rate of SSI. 

Method: 
The Single Use Negative pRessure dressing for Reduction In Surgical site 
infection following Emergency laparotomy (SUNRRISE) study is an 
international, multicentre, pragmatic, phase III randomised controlled 
trial (RCT) with internal feasibility phase. The primary aim is to 
determine if a single use negative pressure dressing (SUNPD) reduces 
surgical site infection (SSI) at 30 days post-operatively. Patients will be 
randomised in a 1:1 ratio to either a SUNPD or to receive a dressing of 
the surgeon’s preference. Outcome assessors will be blinded to 
treatment allocation. The primary outcome measure is SSI within 30 
days of surgery as defined by the Centers for Disease Control criteria. A 
total of 840 patients will be required to detect a relative reduction of 
40% in SSI rates (from 25% to 15%) with 90% power accounting for 
20% attrition rate. 

Discussion: 
SUNRRISE is an international, multicentre RCT evaluating the 
prophylactic use of SUNPD in primary closed emergency laparotomy 
wounds for the reduction of SSI. Our hypothesis is that a SUNPD is 
superior to the surgeon’s preference of dressing in reducing surgical site 
infections at 30 days. These findings may influence dressing choice 
following emergency abdominal surgery in the future. 
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Abstract

Background: Surgical site infection (SSI) is a common complication following 
emergency laparotomy occurring in around 25% of patients in UK practice. The use of 
single use negative pressure dressings (SUNPDs) for these wounds has been 
proposed as a prophylactic method of reducing the rate of SSI. 

Method: The Single Use Negative pRessure dressing for Reduction In Surgical site 
infection following Emergency laparotomy (SUNRRISE) study is an international, 
multicentre, pragmatic, phase III randomised controlled trial (RCT) with internal 
feasibility phase. The primary aim is to determine if a single use negative pressure 
dressing (SUNPD) reduces surgical site infection (SSI) at 30 days post-operatively. 
Patients will be randomised in a 1:1 ratio to either a SUNPD or to receive a dressing 
of the surgeon’s preference. Outcome assessors will be blinded to treatment 
allocation. The primary outcome measure is SSI within 30 days of surgery as defined 
by the Centers for Disease Control criteria. A total of 840 patients will be required to 
detect a relative reduction of 40% in SSI rates (from 25% to 15%) with 90% power 
accounting for 20% attrition rate. 

Discussion: SUNRRISE is an international, multicentre RCT evaluating the 
prophylactic use of SUNPD in primary closed emergency laparotomy wounds for the 
reduction of SSI. Our hypothesis is that a SUNPD is superior to the surgeon’s 
preference of dressing in reducing surgical site infections at 30 days. These findings 
may influence dressing choice following emergency abdominal surgery in the future. 
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Background

An emergency laparotomy is a major operation with the risk of significant morbidity. 
One of the most common complications of this operation is a Surgical Site Infection 
(SSI). Reported rates of SSI vary across the literature but several large studies have 
reported SSI rates in excess of 25%1,2. In England, there are over 30,000 emergency 
laparotomies performed each year. Emergency abdominal surgery is undertaken by a 
variety of abdominal, breast and vascular surgeons in the UK and Australia, and over 
half of emergency laparotomies are performed by colorectal surgeons3. Morbidity from 
these operations represent a significant burden upon healthcare providers and 
patients4,5. SSI places significant physical and psychological burden on patients. A 
severe SSI will require long-term nursing care, often in the community, and can 
prevent the patient from returning to work and re-integrating into their normal routine 
and social circles. It is also well established that SSI increases the cost of inpatient 
care significantly; the average cost is estimated at £3500 per patient6. 

Single use negative pressure wound dressings (SUNPD) have been proposed as a 
method for reducing the incidence of SSI. Several randomised controlled trials (RCTs) 
have suggested that these dressings are effective for SSI reduction in closed wounds 
following limb surgery7,8. However, the most recent multicentre RCT involving patients 
following surgery for traumatic lower limb fractures does not show any benefit from the 
dressings9. There are an increasing number of studies investigating SUNPDs in 
abdominal surgery. The majority of these are non-randomised and there are no studies 
exclusively investigating emergency laparotomies. A guideline from the World Health 
Organisation (WHO) Infection Prevention committee suggests use of the dressings in 
high-risk wounds10. However, its scope is limited by the inherent bias of basing this 
decision on mainly non-randomised studies11-13. A Cochrane meta-analysis published 
in 2020 included 44 RCTs of different types of surgery and found “moderate-certainty 
evidence” that SUNPDs reduce the incidence of SSI14. However, a meta-analysis of 
only laparotomies (elective and emergency) found no significant difference between 
negative pressure wound therapy and standard dressings in the rate of SSI15. The 
high incidence of SSI following emergency laparotomy means any intervention which 
could reduce SSI could deliver a significant benefit to patients and health care 
providers. To date there have been no randomised trials investigating the 
effectiveness of SUNPD in this context.  

The SUNRRISE trial aims to evaluate whether SUNPD are effective in reducing SSI 
within 30 days of surgery in patients who have undergone an emergency laparotomy 
with primary wound closure.
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Methods

Ethics and reporting

This study protocol is reported in accordance with the guidance set out in the SPIRIT 
statement16. SUNRRISE has obtained ethical approval in England & Wales, Scotland 
and Australia: 18/YH/0322 (England and Wales), 19/SS/0065 (Scotland), 
2019/ETH00189 (Australia).  
      
Trial design

The SUNRRISE Trial is an international, multicentre, pragmatic, phase III RCT with an 
internal feasibility stage comparing the use of SUNPD with the surgeon’s preferred 
dressing. The primary objective of the study is to determine if the use of a SUNPD in 
adult patients undergoing emergency laparotomy reduces SSI within 30 days 
compared to surgeon’s preference of dressing (which may be conventional occlusive 
dressings, skin glue or no dressing, but not another SUNPD). 

SUNRRISE will be open to any hospital that performs emergency laparotomies in 
either the United Kingdom or Australia. No centre volume restrictions will be imposed. 
The trial aims to recruit participants from over 25 sites.

SUNRRISE is a pragmatic trial and does not mandate or prohibit any specific 
measures that surgeons use in routine practice to prevent SSI, for example 
prophylactic antibiotic administration, specific antimicrobial skin preparations or intra-
operative wound washing. Use of these measures will be collected in the trial Case 
Report Forms (CRFs). In line with the pragmatic design of the study, there are no 
restrictions on the type of emergency laparotomy that a patient may undergo, how the 
incision is closed (apart from that the incision should not be closed with glue) or the 
post-operative care of the patient (except for the type of dressing used in the 
immediate post-operative period).

Eligibility Criteria

The inclusion criteria for the trial are;
 Patients undergoing emergency (non-elective) laparotomy
 Procedures with an incision of at least 5cm
 Operations where the skin is closed primarily
 Patients aged at least 16 years in UK, or at least 18 years in Australia
 Patients able to provide informed consent or, in the UK only, 

consultee/representative provides assent/consent if a patient temporarily lacks 
capacity

 Patients willing and able to undergo follow-up at 30 days post-op

 The exclusion criteria for the trial are;
 Abdominal surgery within the preceding three months from the date of 

randomisation
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 Expected return to theatre for reopening of the laparotomy wound within 30 
days

Internal feasibility

The aims of the feasibility study were to assess the ability of sites to recruit patients to 
the trial, adherence to the trial allocation and the loss-to-follow-up rate. The number of 
participants to be recruited in the six month feasibility period was 70 patients from at 
least 5 sites. The decision to continue the trial was guided by pre-defined stop-go 
criteria using a traffic light system (see Table 1). In addition to these stop-go criteria, 
there was an assessment of safety by the Data Monitoring Committee (DMC). At the 
end of the feasibility phase, the ‘green’ criteria were all met and there were no safety 
issues, so the Trial Steering Committee (TSC) were happy to support the continuation 
of the trial.

Outcomes

The primary outcome measure is SSI within 30 days of surgery, defined as a 
composite of superficial and deep incisional SSI from the internationally accredited 
Centers for Disease Control (CDC) criteria. The CDC criteria are widely used and 
validated in trial settings, and are consistent with the Public Health England criteria for 
SSI used in national surgical site infection audits in the United Kingdom. The following 
definition will be used to identify an SSI:

● The infection must occur within 30-days of the index operation

AND

●  The patient must have at least one of the following:
○ Purulent drainage from the wound
○ Organisms are detected from a wound swab
○ Wound opened spontaneously or by a clinician AND, at the surgical 

wound, the patient has at least one of: pain or tenderness; localised 
swelling; redness; heat; systemic fever (>38°C)

○ Diagnosis of SSI by a clinician or on imaging

The 30 day wound assessment will be conducted in-person, or if necessary by video 
call (providing a visualisation of the wound) by a trained wound assessor blinded to 
treatment allocation. The assessors will hold medical or nursing qualifications; for 
example doctors, nurses, advanced care practitioners or physician associates. All 
research team members who are undertaking wound assessments will be required to 
undertake the online module for the diagnosis of SSI. This will ensure standardisation 
of diagnosis and can be accessed via the trial website 
(www.birmingham.ac.uk/SUNRRISE). 

Secondary outcome measures include:
 Length of hospital stay after surgery 
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 Wound complications within 30 days post-surgery as graded by Clavien-Dindo 
scale17 

 Hospital re-admission for wound related complications within 30 days 
 Health-related quality of life using the Short Form-12 (SF-12) and EuroQuol-5 

Dimension-5 Level (EQ-5D-5L)
 Pain at the site of the primary laparotomy using a 10-point visual analogue scale 
 Serious adverse events up to 30 days 
 Cost-effectiveness
 Patient and health professional acceptability of the dressing

     
Consent

The majority of patients undergoing an emergency laparotomy will be able to provide 
fully informed consent. There are, however, a proportion of patients who meet the 
inclusion criteria for the study who are either unable to provide full consent or are not 
able to consent at all due to a temporary impairment resulting from the indication for 
their emergency laparotomy. Patients may be unconscious, critically unwell, distracted 
by pain or anxiety, or have received large doses of opiates for pain relief, potentially 
affecting their ability to process information. The methods of gaining consent for 
inclusion in the study are different for patients who are able to provide consent and 
those who are not. The law around recruitment of patients that lack capacity is 
governed under the Mental Capacity Act in England and Wales, by Adults with 
Incapacity (Scotland) Act in Scotland and by State/Territory law in Australia. A 
flowchart for the consent process is found in Figure 1.

If patients are able to provide informed consent, they will be provided with a ‘Patient 
Information Sheet’ and asked to complete a trial specific ‘Informed Consent form’ and 
the standard procedures around consent will be performed.

If patients do not have capacity to provide informed consent due to a temporary 
impairment, they will potentially be eligible to participate in the trial. If they are in 
England, the patient must have a Personal Consultee present. This person is asked 
to provide their assent to the patient participating in the trial. In Scotland, the patient 
must have a Legal Representative (nearest relative) present. This person is asked to 
provide consent on the patient’s behalf. In both cases, as soon as the patient is 
considered able to provide informed consent, the trial will be explained to them, an 
information sheet provided and their written informed consent will be sought.

Sites in Australia are not using the above delegated consent processes. The law that 
governs this area varies across States and Territories making it difficult to achieve 
consistency across the country. Therefore, a pragmatic decision was made that if a 
patient in Australia is unable to provide informed consent, they will not be eligible to 
be included in the trial. 

Randomisation

Patients will be consented before their operation. If the patient agrees to enter the trial, 
they will be asked to complete a trial consent form and a baseline quality of life booklet 
which contains both the EQ-5D-5L and the SF-12 questionnaires. 
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At the end of the patient’s operation, eligibility will be confirmed. If the patient is still 
eligible when skin closure is commenced, they will be randomised into SUNRRISE. 
Patients will be randomised at the level of the individual in a 1 to 1 ratio to either 
SUNPD or surgeon’s preference of dressing. A minimisation algorithm will be used to 
ensure balance in treatment allocation over the following variables: recruitment centre, 
presence of a stoma (Yes, No) and the degree of contamination (Clean, Clean-
contaminated, Contaminated, Dirty) identified during the operation. So that the 
randomisation process is not completely deterministic, a ‘random element’ will be 
included in the algorithm. Randomisation will be provided by a single, central secure 
online or automated telephone randomisation system. Both the online and telephone 
systems will be available 24 hours a day, 7 days a week.

Intervention

The intervention is the application of a SUNPD to the incision immediately after it has 
been closed whilst still in theatre. The dressing used in SUNRRISE is the PICO7 
Single Use Negative Pressure Wound Therapy System18. This dressing should remain 
in place for up to 7 days post-operatively, or until the patient is discharged from 
hospital (whichever is sooner). Some patients will have a single dressing that stays in 
place for seven days, others will require this dressing to be changed for a variety of 
reasons. If the dressing requires changing, it can be changed as many times as 
needed depending on whether the research team have surplus dressing pads.

Control arm

The control arm is the surgeon’s preference of dressing. This is defined as any type 
of occlusive dressing (including glue) or no dressing at all. If a dressing is used it must 
not be a silver, honey or iodine based dressing. This arm also excludes any type of 
topical negative pressure dressing.

Assessment schedule

At day 7 or at discharge from hospital (whichever is sooner), the patient and wound 
will be assessed and the day 7 wound assessment CRF will be completed. The 
participant will be asked to rate their wound pain using a 10-point visual analogue 
scale. The participant will also be asked to complete the EQ-5D-5L and SF-12 Quality 
of Life questionnaires. If the participant is discharged before day 7 (and hence the 
wound assessment is being performed before day 7), the participant will be asked to 
complete the EQ-5D-5L and SF-12 at day 7 post-operatively using the forms in the 
‘Patient Diary’.

Between the point of discharge and when the patient has their 30 day assessment, 
the patient will be asked to complete a ‘Patient Diary’. This involves a daily self-
reported assessment of data related to the patient and their wound. On days 7, 14, 21 
and 30, the patient completes an EQ-5D-5L questionnaire and on days 7 and 30 the 
participant completes an SF-12 questionnaire. Once discharged, patients will be 
contacted by the research team at their centre on a weekly basis to remind them to 
complete their diary. At the end of the diary, the patient is asked to complete the 

Page 9 of 22 Colorectal Disease



For Peer Review Only

Wound Healing Questionnaire, which is then repeated by the clinician performing the 
30 day wound assessment. The data will be used to provide external validation of this 
tool for wound assessment.

At day 30, a review will take place with a blinded wound assessor, and the wound 
assessed for an SSI according to the CDC criteria. As part of this wound assessment, 
patients will be asked to rate their wound pain using a 10-point visual analogue scale. 
The patient will also be asked to complete the Quality of Life questionnaires, EQ-5D-
5L and SF-12, if they have not already done so.

A schematic diagram of all of the potential assessments that a patient may undergo is 
shown in Figure 2. A flow chart of the activities for sites to complete during the care 
pathway of a patient can be found in Appendix 2. The full protocol and the CRFs for 
the trial can be found online on the trial website at 
www.birmingham.ac.uk/SUNRRISE.

Blinding

It is not possible to blind the patient to their trial allocation, but the 30 day wound 
assessor will be blinded to the trial allocation. The importance of blinding will be 
explained to patients and they will be asked to not inform the wound assessor of their 
treatment arm.

Sample size

The justification for the sample size is based on data from the ROSSINI trial1, which 
reported an SSI rate of 25% in the control group. To detect a relative reduction of 40% 
in SSI rates (i.e. from 25% to 15%, so 10% absolute difference) between groups using 
the standard method of difference between proportions (2-sided) with 90% power and 
a type I error rate of 5% (i.e. α=0.05), requires 336 participants per group to be 
randomised, so 672 in total. Assuming and adjusting for a 20% attrition/loss to follow-
up rate (based on the death rate in this population being approximately 10% at 30 
days; further drop out 10%), 840 participants (420 per group) will need to be recruited. 

The 40% reduction correlates with the relative reduction that was expected in other 
large HTA funded SUNPD trials, such as WHIST9 and it is based on the available 
literature regarding the potential effect of these dressings.

Statistical Analysis

A separate Statistical Analysis Plan (SAP) will be produced and will provide a more 
comprehensive description of the planned statistical analyses. A brief outline of the 
analyses is given below.

The primary comparison groups will be composed of those who are randomised to 
SUNPD versus those randomised to the surgeon’s preferred dressing. All analyses 
will be based on the intention to treat principle. For all major outcomes, summary 
statistics and differences between groups (e.g. mean differences, relative risks) will be 
presented, with 95% confidence intervals and p-values from two-sided tests also 
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given. Analyses will be adjusted for the minimisation variables (recruitment centre, 
presence of a stoma and the degree of contamination) and baseline scores (where 
available). Recruitment centre will be included in the model as a random effect; other 
variables will be included as fixed effects. A p-value of <0.05 will be considered 
statistically significant, and there will be no adjustment for multiple testing. 

Primary outcome analysis
The primary outcome is SSI within 30 days of surgery, as defined by the internationally 
accredited CDC criteria. This is a binary outcome (i.e. yes/no). The number and 
percentage of patients reporting an SSI within 30 days of surgery will be reported by 
treatment group. An adjusted relative risk and 95% confidence interval will be 
estimated from a mixed effects log-binomial regression model. A risk difference and 
95% confidence interval will also be provided. Statistical significance of the treatment 
group parameter will be determined from the p-value generated by the model.

Secondary outcomes analysis
The secondary outcomes for this trial include a combination of continuous and 
categorical data items.

Categorical outcomes (Wound complications, Hospital readmission for wound 
related complications, Serious Adverse Events)
For binary secondary outcomes, the number and percentage of patients reporting 
each outcome will be reported by treatment group. An adjusted relative risk and 95% 
confidence interval will be estimated from a mixed effects log-binomial regression 
model. 

Continuous outcomes (Length of hospital stay after surgery, SF-12, EQ-5D-5L, 
visual analogue scale for pain)
Length of hospital stay will be summarised using means and standard deviations, and 
compared between groups using mixed effects linear regression models to obtain an 
adjusted mean difference and 95% confidence interval. If data are skewed, then data 
will be summarised using medians and interquartile ranges, and an unadjusted 
difference between medians will be reported. The SF-12, EQ-5D-5L and assessment 
of pain at the site of the primary laparotomy will also be summarised using means and 
standard deviations. The data at both day 7 and day 30 will be compared between 
groups using mixed effects linear regression models to obtain an adjusted mean 
difference and 95% confidence interval. Data for the EQ-5D-5L is collected at baseline 
and days 7, 14, 21 and 30, and so as a secondary analysis, this outcome will also be 
analysed using a mixed effects repeated measures model.

Planned subgroup analyses 
Subgroup analyses will use the same variables as those in the minimisation algorithm 
(with the exception of centre), as well as the operative procedure and country. 
Subgroup analyses will be limited to the primary outcome. The effects of these 
subgroups will be examined by including a treatment group by subgroup interaction 
parameter in the regression model. The results of subgroup analyses will be treated 
with caution and will be used for the purposes of hypothesis generation only.

Health Economics Analysis
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The health economic analysis will determine the costs and benefits of SUNPD versus 
the surgeon’s preferred dressing. Separate analyses will be undertaken in Australia 
and the UK. In the UK, the economic evaluation will be conducted from the perspective 
of the NHS and personal social services. In Australia, the analysis will take the 
Australian health system and the patient’s perspective. For the plan that follows, 
appropriate Australian measures will be included in the analyses of the Australian 
patient cohort.

Healthcare resource utilisation will be collected for each patient alongside the trial 
through a patient diary included as part of the CRF. Patients with an ongoing SSI at 
time of discharge will continue to complete the patient diary until healing of the SSI. 
Items of resource use will be costed using national sources and tariffs such as the 
Personal Social Services Research Unit19 and NHS reference cost databases20.

Generic health-related quality of life data will be collected using the EQ-5D-5L 
instrument at baseline and each follow-up assessment. Base-case analyses will be 
conducted using the crosswalk value sets for the EQ-5D-5L21 with sensitivity analyses 
conducted using the EQ-5D-5L value set for England22. Quality adjusted life years 
(QALYs) will be calculated using the area under the curve approach, with regression-
based adjustment for baseline EQ-5D-5L score and minimisation variables.

A trial-based economic evaluation will take the form of a cost-utility analysis with 
results presented as incremental cost-utility ratios (ICURs). Data will be analysed on 
an intention to treat basis. Sensitivity analysis will consider the impact of missing data 
using appropriate techniques including multiple imputation. Deterministic and 
probabilistic sensitivity analysis will be undertaken to explore the robustness of the 
results to plausible variations in key assumptions and variations in the analytical 
methods used. Cost-effectiveness acceptability curves (CEACs) will be plotted to 
show the probability of the intervention being cost-effective considering a range of 
willingness to pay thresholds per additional QALY gained.

Full details will be included in the Health Economics Analysis Plan (HEAP).

Adverse Events and Serious Adverse Events

The safety profile of the SUNPDs used in this trial is well documented and patients 
undergoing emergency laparotomies are a highly morbid group that unfortunately 
inevitably incur a high number of adverse events. SUNRRISE will therefore only collect 
adverse events related to the SUNPD dressings such as a skin reaction to the applied 
dressing and pain/discomfort at the dressing site. These will be collected within the 
routine CRFs along with SSIs and other wound complications. The relatedness of the 
adverse event to the SUNPD dressing will be judged by the local principal investigator 
at each site.

Patients undergoing emergency laparotomies will often incur morbidity. Serious 
Adverse Events (SAEs) that do not require expedited reporting because they are 
expected and unrelated, and collected on the routine CRFs, have been identified. 
These are prolonged hospital stay or re-admission as a result of wound complications, 
anastomotic leak, intra-peritoneal collections (with or without intervention), thrombo-
embolic events, infections not related to the wound (e.g. pneumonia, urinary tract 
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infections), cardiac or central nervous system complications and paralytic ileus. Any 
other events that fulfil the usual definition of an SAE will be reported using a Serious 
Adverse Event form. In addition, specific complications that will always be reported on 
a Serious Adverse Event form are an enterocutaneous fistula, fascial dehiscence and 
death. The SAEs that are protocol excluded from reporting are any pre-planned 
hospitalisation, SAEs that are related to a pre-existing condition and SAEs that are 
related to symptoms or progression of the participant’s disease.

Adverse events will be documented by sites and where applicable reported until 30 
days post-surgery.

Trial management

The trial in the UK will be managed by the Birmingham Clinical Trials Unit (BCTU), 
with Australian sites managed by The University of Newcastle, Australia. Sites will be 
monitored centrally based on an agreed trial monitoring plan and on-site monitoring 
will take place if triggered. Any protocol amendments will be disseminated to local 
Principal Investigators and R&D departments at participating sites. All trial data will be 
held securely at the University of Birmingham. 

Data management

Data is collected using paper CRF and participant completed questionnaires/diaries. 
These are sent to BCTU and The University of Newcastle, Australia for transcription 
onto the SUNRRISE REDCap database. All missing and ambiguous data will be 
queried. Data Clarification Forms (DCF) will be sent to participating sites requesting 
missing data or clarification of inconsistencies or discrepancies. In all cases, it remains 
the responsibility of the Principal Investigator to ensure that the CRF has been 
completed correctly and that the data are accurate. 

Delivery network 

SUNRRISE was jointly designed by the North West Research Collaborative (NWRC) 
and the West Midlands Research Collaborative (WMRC), two trainee-led research 
groups. These are supported by the University of Birmingham Clinical Trials Unit 
(BCTU), the Birmingham Surgical Trials Consortium (BiSTC), the North West Surgical 
Trials Centre (NWSTC) and the SUNRRISE Trial Office at the University of Newcastle, 
Australia. Trainees designed and wrote the protocol and two trainees are co-chief 
investigators for the trial supported by senior surgeons and clinical trial methodologists 
from BCTU. The protocol was disseminated to potential participating centres in the UK 
and Australia through national research networks. 

Trial delivery will be heavily supported by involvement of junior doctors at each site. 
Recruiting patients having an emergency laparotomy is a challenge and will require 
involvement of a large research team at each site with the aim of being able to recruit 
patients having surgery outside of normal working hours as effectively as those during 
the working day. Sites will be encouraged to develop communication channels within 
the teams to ensure that eligible patients are approached, enrolled and followed up.
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Trial oversight

Trial oversight will be provided by the trial management group, an independent DMC 
and independent TSC. Interim analyses of major outcome measures and safety data 
will be conducted and provided in strict confidence to the DMC.

Results dissemination and authorship policy

Results of this trial will be submitted for publication in a peer reviewed journal and 
presented at international conferences. The manuscript and presentations will be 
prepared by the TMGs.

The main results manuscript of the trial and any subsequent secondary analysis 
manuscripts using the data collected in the trial will be published under a corporate 
authorship policy. The authorship policy will closely mirror the suggestion published 
by the National Research Collaborative23. There will be no named authors in the main 
authorship line but individuals will be named within the paper and roles will be defined. 
All collaborators will be named and will be PubMed citable.

The datasets used and analysed during this study are available from the 
corresponding author on reasonable request once the main trial results have been 
published.

Potential impact

SUNRRISE is a large, pragmatic, international, multicentre, RCT which aims to 
provide robust evidence around the clinical and cost effectiveness of SUNPD at 
reducing SSI in patients undergoing an emergency laparotomy. As of July 2020, 
SUNRRISE is over halfway through recruitment. It is hoped the outcome of this trial 
could be used to provide robust evidence to direct dressing choice after emergency 
laparotomy in the future. 
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Table 1: Stop/Go criteria

Recruitment Adherence Drop-out
Definition Proportion of 

recruitment target 
achieved (aim is to 
recruit 70 patients)

Successful application 
of the appropriate 
dressing for at least 24 
hours 

Complete withdrawal 
from the study, with no 
further data collection 
for the participant

Criteria >70% >80% <20%

G
R

E
E

N

If all three criteria are met; continue the trial with protocol unchanged

Criteria 50-70% 50-80% 23-35%

A
M

B
E

R

If one or more of our amber criteria are met, then the study will need review to see what 
changes (if any) could be made to improve whichever criteria are not at the “green” level

Criteria <50% <50% >35%

R
E

D

If one or more of these criteria are met, we will discuss with the Trial Steering Committee 
(TSC) and the funder regarding feasibility of the study continuing
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Figure 1: Consent Process Flowchart
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Figure 2: Assessment schedule
Day 7 post-op Day 14 post-op Day 21 post-op Day 30 post-op

Activity/CRF Pre-theatre In-theatre
(-2/+3 days) (± 2 days) (± 2 days) (+ 14 days)

Day 30+

Patient identification and 
screening

On-call surgical team

 Standard
Patient & Member of the 
research team

Pa
tie

nt
 

co
ns

en
t 

 Delayed 
(UK only)

Consultee/Representative & 
Member of the research team

Patient & Member of the research team when capacity regained

Randomisation form
Started pre-theatre by the 
research team

Surgeon or member of 
the research team

In-Theatre form
Ideally an operating 
surgeon, or member 
of the research team

Wound Assessment Day 7 
or on Discharge (if 
sooner)1,2

Member of the 
research team

EQ-5D-5L Completed by the participant
Completed by 
the participant 

Completed by the 
participant 

Completed by the 
participant 

Completed by the participant

SF-12 Completed by the participant
Completed by 
the participant 

Completed by the participant 

Patient diary
Completed daily by the participant following discharge from hospital until they undergo the Day 
30 wound review

Patients to continue with a diary if 
they have an ongoing SSI

Bluebelle wound healing 
questionnaire

Completed by the participant 
independently, and then by the 
participant with a blinded member of 
the research team reviewing wound

Wound Assessment Day 
301

Completed by a blinded member of the 
research team as an in-person or 
remote (video) review

SAE reporting
All serious adverse events by member of the research team using SAE form or wound assessment CRF if excluded from 
expedited reporting

Related serious adverse events 
only

Return to theatre form Member of the research team for any return to theatre following patient returning to theatre

PI Declaration form for 
CFR data

Completed by PI at the end of each 
participant’s involvement

1 Assessment of pain undertaken by a member of the research team by asking the participant and recording the response on the CRF
2 Score of patient acceptability of dressing undertaken by a member of the research team by asking the participant and recording the response on the CRF
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Appendix 2: Site activity flowchart/schematic
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Appendix 3: World Health Organisation trial registration dataset table

Data category Information

Primary registry and trial identifying number ISRCTN number: 17599457

Date of registration in primary registry 28/09/2018

Secondary identifying numbers ACTRN12619000496112

Source(s) of monetary or material support RfPB program of NIHR, ICTC scheme of 
MRFF

Primary sponsor University of Birmingham, UK

Secondary sponsor(s) University of Newcastle, Australia

Contact for public queries James Brown, Trial Manager
sunrrise@trials.bham.ac.uk

Contact for scientific queries Richard Wilkin, Academic Clinical Lecturer
r.wilkin@bham.ac.uk

Public title Single Use Negative pRessure dressing for 
Reduction In Surgical site infection following 
Emergency laparotomy: The SUNRRISE 
Trial

Scientific title An international pragmatic randomised 
controlled trial to compare a single use 
negative pressure dressing versus a 
surgeon’s preference of dressing to reduce 
the incidence of surgical site infection 
following emergency laparotomy: the 
SUNRRISE Trial

Countries of recruitment United Kingdom, Australia

Health condition(s) or problem(s) studied Surgical site infection after emergency 
laparotomy

Intervention(s) Single use negative pressure dressings

Key inclusion and exclusion criteria Inclusion criteria

● Patients undergoing emergency 
(non-elective) laparotomy

● Procedures with an incision of at 
least 5cm
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● Operations where the skin is closed 
primarily

● Patients aged at least 16 years (18 
years in Australia)

● Patients able to provide informed 
consent, or consultee/representative 
provides assent/consent if a patient 
temporarily lacks capacity

● Patients willing and able to attend 
follow-up at 30 days post-op

Exclusion criteria

● Abdominal surgery within the 
preceding three months of 
randomisation

● Expected return to theatre for 
reopening of the laparotomy wound 
within 30 days

Study type International, multicentre, assessor blinded, 
2 arm, superiority randomised controlled 
trial

Date of first enrolment 18/12/2018

Target sample size 840

Recruitment status Ongoing

Primary outcome(s) Surgical site infection at 30 days post-
procedure

Key secondary outcomes Length of hospital stay, wound 
complications, readmission rate, quality of 
life, cost effectiveness, patient acceptability
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