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Background

A pancreaticoduodenctomy is a major upper gastrointestinal surgical procedure to effectively treat pancreatic cancer, lesions of the pancreatic head and chronic pancreatitis1. Due to the extensive nature of the surgery there is often a delay in the resumption of oral intake post-operatively. The ability of patients to meet nutritional requirements are commonly limited by nausea, reduced appetite, taste changes and delayed gastric emptying2.
Additional to this, pancreaticoduodenectomy surgery has been associated with post-op complications such as pancreatic fistulae, infections, bleeding, and delayed gastric emptying2-3, which can all affect the patient’s length of stay (LOS). 
Research has shown early nutrition post major surgery has minimized the incidence of postoperative complications4. Therefore we want to investigate the feasibility and effectiveness of total parenteral nutrition commencement within 24hrs following pancreaticoduodenectomy compared to standard diet progression on outcomes including handgrip strength, quality of life and post -op complications. 
Measurement of hand grip strength as a muscle functionality test has gained attention as a simple, non-invasive marker of muscle strength7, with suggestion that impaired handgrip strength can be used as an indicator of increased postoperative complications8.  
Aims

The primary aim of this study is to determine the feasibility of providing total parenteral nutrition meeting estimated nutritional requirements versus standard diet progression post pancreaticoduodenectomy.  
The secondary aim of this study is to determine if total parenteral nutrition meeting estimated nutritional requirements or standard diet progression post pancreaticoduodenectomy procedure affect:
· Patient’s functionality

· Quality of life [EQ-5D-5L]
· Nutritional status
· Post-op complications
· Total estimated nutrition requirements provided by oral diet +/- TPN
Hypothesis

Our hypothesis is that providing all post Whipple’s patient’s with TPN is feasible and that it will have a beneficial effect on patient functionality as determined by hand grip strength.
. 
Research Plan
Study Type
Single centered randomized controlled pilot/ feasibility trial. 
Setting/Location
Royal Prince Alfred Hospital, Camperdown NSW
Duration of Study
Duration of the study for each patient from randomisation to completion of study will be approximately one week, with patients NBM for 0-2 days within this period. It is expected that for a total of 20 patients to be recruited, it will take 18 months for completion of the pilot study. 
Methodology
	Study Population
	Participant population will be drawn from Royal Prince Alfred Hospital (RPAH) patients admitted under an upper gastrointestinal surgeon undergoing intended curative pancreaticoduodenectomy surgery.
A total number of 20 patients will be recruited from age range of 18 – 99, inclusive of both genders. 
Recruitment will include pancreaticoduodenectomy (PD) and pylorus preserving pancreaticoduodenectomy (PPPD). 


	Recruitment
	Patients will be screened in the Upper Gastrointestinal Pre-admission clinic. Appropriate patients that meet inclusion criteria will be invited to participate by UGI CNC. 


	Key Inclusion Criteria
	· Patients undergoing intended curative pancreaticoduodenectomy at RPAH, inclusive of other extended surgical procedures. 
· Ability to provide written consent

· Between 18-99 years of age



	Key Exclusion Criteria
	· Patient unable to consent due to language barriers or cognitive function. 
· Procedure abandoned due to disease advancement / not clinically indicated upon starting procedure.


	Study Treatment/Intervention
	All patients will follow the RPA Whipple’s protocol for oral diet progression. Oral diet: NBM 0-1, CF diet 2-4, FF diet 3-5, Post Gastrectomy diet day >4.
The intervention group (n = 10) patients will be placed on TPN within 24hrs post pancreaticoduodenectomy with oral diet progression. TPN will be calculated to meet patient’s estimated nutritional requirements using Schofield Equation. TPN will be titrated to goal rate using existing practice as per hospital policy “Parental Nutrition (ICU patients)”.TPN will be given via pre-existing central line inserted pre-op.  IV fluids given to intervention arm as per Whipples protocol.
Diet progression:

Day 0-1: NBM + TPN goal rate

Day 2-4: Clear Fluid diet + TPN goal rate

Day 3-5: Full Fluid diet + TPN half goal rate

 Day ≥ 4: Post Gastrectomy diet + TPN half goal rate or ceased

*IV fluids to meet hydration needs

** Oral nutritional supplements as appropriate 
***Day postop TPN is ceased will be noted.

	Control Group
	Control group (n =10) patients will follow normal oral diet progression post pancreaticoduodenectomy as per the current Whipples’ protocol. 
Oral diet progression to commence in ICU and then continue with transfer to the ward.  
Diet progression:

Day 0-1: NBM 

Day 2-4: Clear Fluid diet 

Day 3-5: Full Fluid diet 

 Day ≥ 4: Post Gastrectomy diet

*IV fluids to meet hydration needs

** Oral nutritional supplements as appropriate 



	Drop out
	Patients to be removed from the study if dietary intervention of either enteral or parenteral is required by a patient outside of the study parameters. 

Patients with complications requiring take back surgery within 24hrs of initial surgery


	Randomisation
	Patients will be randomized within 24hrs post-surgery to either control or intervention group. Patients will be randomized via envelope method by an individual not associated with the study. Due to the nature of the study, study participants and investigators will not be blinded. 


	Data collection
	Measurement data will be stored via a secure method within REDCap. 
The pre-operative and intra-operative data is already collected by the Hospital Upper Gastrointestinal Outcomes database (HUGO) (Protocol No X16-0068 & HREC/16/RPAH/84).
Baseline: Weight, BMI, Grip strength, QOL questionnaire [EQ-5D-5L] (Appendix I) and 24hr food recall (Appendix II). 
Day 1 post-op: SGA
Day 3: Grip strength, weight, BMI, % weight loss, 24hrs dietary recall on total calorie + protein intake and TPN nutritional contributions. Complications. QOL questionnaire [EQ-5D-5L]. Drain/serum Amylase levels. 
Day 5: Drain/serum Amylase levels 

Day 7: Grip strength, weight, BMI, % weight loss, 24hrs dietary recall on total calorie + protein intake and TPN nutritional contributions. QOL questionnaire. [EQ-5D-5L].
Day of discharge: postoperative complications and length of stay. 

One month post-discharge: number of complication free days, SGA and hand grip strength. To be collected in the Gastro Dietetics Outpatient Clinic. 

QOL questionnaire [EQ-5D-5L]
One assessor will be collecting the data; Kiah Witney-Cochrane. 


	Endpoints/Outcome Measurements
Primary endpoints
Secondary endpoints
Confounders


	Primary outcomes: feasibility of intervention will be determined by the number of eligible patients recruited, retention and adherence rates to the TPN intervention. The retention rate will be defined as the percentage of individuals who completed the intervention. Adherence will be defined as the percentage of TPN goal rate reached.
Secondary outcomes: 
· Handgrip strength Nutritional status: will be defined using Subjective Global Assessment 
· Total estimate nutritional requirements provided 
· Length of hospital stay: will be defined as the duration of inpatient hospital stay with the day of surgery considered as day 0;

· Quality of life questionnaire [EQ-5D-5L]

· Complication rates: will be defined as the total number of complications post-operatively.



	Ethical Considerations
	Written consent will be obtained from all individuals


	Safety Considerations
	The study will be conducted in line with RPA Hospitals Code of Conduct. 
Inappropriate management of parenteral nutrition can have a variety of detrimental effects including: fluid and electrolyte imbalance, hypo- or hyper-glycaemia, malnutrition, CVAD-related sepsis, and the possibility of increasingly difficult central venous access in long term patients – as per Royal Prince Alfred Parenteral Nutrition Hospital Policy. 
All patients in this trial using TNP will be monitored by the TNP nursing staff.

	Investigator obligations
	Consenting patients will be allocated a unique study identification number. The file which allows for re-identification of patients will be kept secured by the Data Manager in a separate file on a password protected computer, which will be based on a secure server hosted by the Sydney Local Health District (SLHD) and supported by IM&TD. Study data will be entered into a REDCap database using the unique study identifier. Only the study investigators and study coordinator (Ms Clare Toms) will have access to the data.
Dr Yeo will be the custodian of the study data and will meet with Investigators on a monthly basis to monitor the management of the data. The study Chief-investigators will adhere to a data cleaning schedule and conduct regular data audits to ensure data integrity. Basic checks will be conducted to identify data entry errors and any errors in this process will be corrected. Dr Yeo will manage all personal health information in accordance with the Health Records and Information Privacy Act 2002 (HRIP).

	Funding
	N/A

	Conflict of Interest 
	There were no conflicts of interest identified at the commencement of the study, and any conflicts recognized during the study will be documented. 


Outcomes and Significance

· With this study I hope to determine the effect of providing total parenteral nutrition post pancreaticoduodenectomy on patient’s functionality. I also hope to determine if there is a correlation between a reduction of post-operative complications, patient’s nutritional status and the extrapolation of handgrip strength related to provision of total parenteral nutrition.  

· If this pilot study practically shows that there may be a difference between the two groups, I hope to investigate further with a powered study in the same population group. With the ultimate aim to be able to provide congruent nutritional care post pancreaticoduodenectomy at RPAH, and identify the need for early nutritional intervention to help minimize post-operative complications and nutritional status decline. Currently at RPAH there is no streamline nutrition pathway post pancreaticoduodenectomy, with each individual consultant individually determining nutritional progression. 
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