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Introduction and Literature Review
Enhanced Recovery After Surgery is a well-established, evidence based multimodal, multidisciplinary approach to the care of the surgical patient. The aim of the program, as per its nomenclature, is to establish a set of protocol to subject the surgical patient to in order to facilitate recovery, attenuate the metabolic responses from surgery, reduce complications and ultimately reduce length of stay as well as establish return of physiological function of the patient in an accelerated fashion. (Olle Ljungqvist, et al, 2017)

	As mentioned, given that ERAS involves a multimodal, multidisciplinary approach, there are many aspects and guidelines as to the implementation of ERAS. One particular modern care change is conversion of the surgical dogma of overnight fasting to carbo-loading; whereby the patient is subjected to consume a carbohydrate rich drink the evening prior to surgery, and 2 hours prior to induction with anaesthesia. The doctrine of overnight fasting or rather 6-8 hours of fasting has long been the core principal for many anaesthesiologists and surgeons, given the rationale that this would reduce gastric acidity and volume, thereby reducing the risk of vomiting and gastric content aspiration. However, modern guidelines have shown that there are no evidence that shortened fast of 2-3 of oral fluids increase the risk of aspiration, regurgitation or increase morbidity as compared with fasting after midnight. (Liz Goldenberg, 2018)

	The problem with fasting, is that it increases insulin resistance. In line with acute-phase response, and loss of lean body mass, this will attenuate the affects of prolonged fasting. So, in an insulin resistant state, cell glucose uptake is reduced, and therefore glycogen formation reduces, which means, the liver and muscle glycogen storage are depleted. Hyperglycaemia ensues, due to the enhanced endogenous glucose production. Glucose control needs to be adequate to avoid risk of surgical complication and mortality. (DK Bilku, 2014)

	The benefits of carbo-loading is well documented and the evidence is overwhelming. The evidence shows that oral ingestion of 50g of Carbohydrate has been shown to release Insulin similar to that of a mixed meal. The current guideline advocates 100g of carbohydrate consumed the evening prior to surgery and another 50g 2 hours before surgery.  The first dose is consumed with 800 mL of water, and the subsequent dose with 400mL. (M.J. Scott, 2014)

Kelulut honey is a natural product, which contains sugar in the form of fructose and glucose produced by bees (Meliponini Sp). They have a rapid onset, as they are freely absorbed into the blood stream without requiring digestion. Honey also has a proven role in facilitating wound healing, and as an anti-inflammatory, and antibacterial agent (Mustafa MZ,2018). The aim of this study is to evaluate the use of honey as an alternative to maltodextrin extract for carbo-loading in patients undergoing elective gastrointestinal surgery (Upper GI and Lower GI) and its effects. 
Problem statement & Study rationale
There is a myriad of studies conducted that shows the benefit of Carbo-loading prior to elective surgery in the Generation of ERAS. Commonly maltodextrin extracts such as Carborie are used for this purpose, which can be quite expensive. Honey, a naturally occurring substance that is well accepted amongst the Asian population that is known to have antibacterial, anti-inflammatory as well as wound healing properties. If Kelulut Honey, the locally available variant is shown to have a significant effect in carbo-loading, it can be used as a cheaper alternative in our setting.
Research Question(s):
· Does consuming a Preoperative Drink using Kelulut Honey Reduce Insulin Resistance?
· Does preoperative consumption of Kelulut Honey effect residual gastric volume?
Primary Objective
General: To determine the effect of Kelulut Honey on Insulin Resistance and Residual Gastric Volume when used as carbo-loading preoperatively.
Specific: 
· To compare blood sugar levels between patients receiving Kelulut Honey and Placebo
· To compare Residual Gastric Volume between patients receiving Kelulut Honey and Placebo
Secondary Objective
· To compare post operative outcomes (Complication Severity, Length of Stay, Pain Control, Return to Function) between patients receiving Kelulut Honey and Placebo
Research Hypothesis
First Hypothesis
H0: There is no mean difference in blood sugar level between patients receiving Kelulut Honey and Placebo. 
H1: There is a mean difference in blood sugar level between patients receiving Kelulut Honey and Placebo.
Second Hypothesis
H0: There is no mean difference in residual gastric volume between patients receiving Kelulut Honey and Placebo
H1: There is a mean difference in residual gastric volume between patients receiving Kelulut Honey and Placebo.
Conceptual framework 
Patient Plan for Surgery
Pre-operative Fasting
Insulin resistance
 Depletion of hepatic glycogen
Enhanced gluconeogenesis
 Preoperative thirst, malaise, anxiety and nausea 
Preoperative, intraoperative stress
 gastric emptying,   gastric acidity
  Patient wellbeing, immunity and nutrition following surgery
DELAY RECOVERY
Preoperative carbohydrate load


















Research design
Single Centre Randomised Double Blind Control Trial
Study area
Department of Surgery, Hospital Universiti Sains Malaysia
Study population
Patients undergoing elective Surgery with Intra-abdominal Involvement in the Department of Surgery Hospital Universiti Sains Malaysia
Subject criteria
Inclusion Criteria
· Adult (Age ≥ 18)
· Elective Surgery with Intraabdominal Involvement
Exclusion Criteria
· Known Diabetics
· Fasting Glucose Level > 7 mmol/L
· ASA > 3
· On Steroid Treatment
· Recent Infection Past 3 Months
· Preoperative Unintentional Weight Loss >10% of usual body weight within 6 months 
· Emergency Surgery
· Minor (Age < 18)
Sample size estimation 
Sample size were calculated for each objective with type I error of 5%, type II error of 20% (80% power of study) and ratio of control to experimental group of 1. 
For objective 1, sample size was calculated using G*power software (Test family: T tests; Statistical test: Difference between two independent means). Previous study reported that the standard deviation of blood sugar level among patients underwent abdominal surgery of 1.38 mmol/L (Yagci, et al, 2008). For a 0.8 standard deviation difference in blood sugar level between experimental and control group to be statistically significant, the required sample size was 26 patients per group (Total = 52 patients).
For objective 2, sample size was calculated using n4Studies software (Option: Equivalence trial for continuous data). Previous study reported that the mean of gastric content among patients underwent abdominal surgery of 18.46mL with standard deviation of 16.38mL (Yagci, et al, 2008).  With mean difference between the two group of 2mL and equivalence margin of 15mL, the required sample size was 28 patients per group (Total = 56 patients).
The largest sample size was taken as the final sample size and after anticipating 10% dropout, the corrected sample size was 32 patients per group. The total number of patients required in this study was therefore 64 patients. 

Subject Recruitment
Subject Recruitment – Amongst patients undergoing elective abdominal surgery in HUSM that fulfil inclusion and exclusion criteria.
Randomization and Masking 
Patients are randomly allocated to the Kelulut Honey or Placebo group one day prior to surgery. For each patient recruited, a number will be assigned from 64. Prior to recruitment, a random sequence will be generated using an online randomization software (https://www.randomizer.org/). Sixteen sets of numbers will be generated with block size of 4.  This random number sequence will be generated by a statistician who will not involved in the process of recruitment, treatment and assessment of the patients. The random sequence will be concealed using sealed envelopes.  
Surgeons, Anaesthetist, Patients and outcome assessors are blinded to the treatment allocation. The masking is performed via the providing of beverage in an Amber Coloured Unlabelled Bottle containing either Placebo or The Honey. The assessors are masked as they evaluate patients postoperatively during daily rounds without details regarding the liquid taken.
Research tool
· Data Collection Pro forma
· Water as Placebo in 400mL and 800 mL volume in amber coloured unlabelled bottles.
· Kelulut Honey in 400 mL and 800 mL volume in amber coloured unlabelled bottles.
· Nasogastric Tube for Gastric Residual Volume Determination
· Glucometer for Glucose Monitoring 
Operational definition
Insulin Resistance : Post operative impairement of response to Insulin, leading to elevated glucose levels.
Residual Gastric Volume : The Amount of Gastric Volume Aspirated from the patient via Nasogastric Aspiration after the induction of anaesthesia.
Post Operative Outcomes:
· Severity of Complication based on Dindo-Clavien classification System
· Post Operative Unexpected Antibiotic Use
· Post Operative ICU admission
· Post Operative Time for Ambulation
· Post Operative Time for Flatus / Bowel Function
· Length of  Hospital Stay
· Post Operative Additional Analgesia Requirement (Beyond Initial Operative Plan)


Data collection method
This is a randomized, controlled, double blind trial that involves the use of Kelulut Honey and Placebo for patients that fulfil the selection criteria undergoing elective surgery involving the abdomen.
After the patients are screened based on the selection criteria, written informed consent is acquired from the patients. Thereafter, they are allocated into 2 arms;
Kelulut Honey Group (Treatment Arm)
Water Group (Placebo)
Both beverages will be stored in the refrigerator, up until the time it will be given to the patient for consumption. Both beverages will come in pre-packaged amber coloured bottles, of 800 mL and 400 mL.
The treatment arm involves consumption of Kelulut Honey, Mixed with Water, measuring 800mL at 8PM the evening before surgery. Thereafter, the following day on the day of surgery, they will be subjected to consume 400mL of the solution 2 hours before anaesthesia.
For comparison, an enteral carbohydrate polymer module for preoperative carbohydrate loading used in the market has the following nutritional value

	Nutritional Information
	Evening Dose (800 mL)
	Morning Dose (400 mL)

	Energy
	380 kcal
	190 kcal

	Protein
	0
	0

	Carbohydrate 
	94.5g
	47.3g

	Fat
	0g
	0g

	Osmolality
	133 mOsm/kg
	133 mOsm/kg



Patients in the placebo arm, will consume 800mL of Water at 8pm the evening before surgery and 400mL of the solution 2 hours before anaesthesia.



The Nutritional Information of the Kelulut Honey sent for analysis are as follows;

	TEST PARAMETER
	UNIT
	TEST METHOD
	RESULT

	Protein
	g/100g
	In-house method, CL-TM-01-018, based on AACC 46-12, Vol ll 9th Edition
	1.2

	Total Fat
	g/100g
	AOAC 950.54
	N.D (<0.1)

	Carbohydrate
	g/100g
	By Calculation (based on Method of Analysis for Nutrition Labeling, AOAC, 1993)
	75.2

	Calories
	kcal/100g
	By Calculation (based on Method of Analysis for Nutrition Labeling, AOAC, 1993, PAGE 106 & 5))
	306

	Calories from Fat
	kcal/100g
	By Calculation (based on Method of Analysis for Nutrition Labeling, AOAC, 1993)
	N.D(<1)

	Saturated Fat
	g/100g
	In-house method, CL-TM-01-011, based on AOCS Ce-2-66, 2005 & AOCS 1d-91, 2005 (GC)
	N.D(<0.01)

	Cholesterol
	mg/100g
	In-house SGS/SOP/FL/Chem/015 Based on AOAC 994. 10 (GC-FID)
	N.D(<0.30)

	Sodium
	mg/100g
	In house method, CL-TM-01-020, based on AOAC 985.01 & AOAC 922.02. 2005; AACC 40-70, Vol. ll 9th Edi (ICP-OES)
	2.32

	Sugars
	g/100g
	In-house method, CL-TM-01-006, based on AOAC 974.06 & AOAC 925.05, 2005; The Chemical Analysis of Food by Pearson, 7th Edi. (Lane-Eynon Titrimetric)
	55.6

	Vitamin A
	mg/100g
	In-house CL-TM-01-050 based on Bul. Dept. Med Sci, Vol 37, No. 1 Jan-March 1995, Page 57-64 (HPLC)
	N.D(<0.005)

	Vitamin C
	mg/100g
	In-house CL-TM-01-051 based on Bul. Dept. Med Sci, Vol 40, No. 3 July-Sep 1998, Page 347-357(HPLC)
	N.D(<0.3)

	Calcium
	mg/100g
	In-house method, CL-TM-01-020, based on AOAC 985.01 & AOAC 922.02. 2005; AACC 40-70, Vol.ll 9th Edi (ICP-OES)
	27.80

	Iron
	mg/100g
	In-house method, CL-TM-01-020, based on AOAC 985.01 & AOAC 922.02. 2005; AACC 40-70, Vol.ll 9th Edi (ICP-OES)
	0.08

	Trans Fat
	g/100g
	In-house method, CL-TM-01-011, based on AOCS Ce 1c-89, 2005 (GC)
	N.D(<0.01)

	Dietary Fibre
	g/100g
	AOAC 985.29, 2005
	0.9


 
	Parameter, unit
	Result
	Test method

	Vitamin E as α-tocopherol, mg/100g
	ND (<0.01)
	In house method No. STP/Chem/A11 based on AOAC 16th Edi. 971. 30

	Vitamin C, mg/100g
	2.5
	In house method No. STP/Chem/A10 based on AOAC 16th Edi. 967. 21

	*Vitamin B6 (Pyridoxine) mg/100g
	0.7
	Journal of Chromatography A, 870 (2000) , Page 207-215

	*Vitamin B9 (Folate) mg/100g
	4.5
	Journal of Chromatography A, 870 (2000) , Page 207-215



Remarks: 
ND : Not detected (Below Detection Limit)
(*) : Parameter not SAMM Accredited

The final product for consumption will reflect a carbohydrate and caloric content with close similarity to the conventionally available carbo-loading product in the market.

After induction, and subsequent intubation, the anaesthetist will insert a nasogastric tube and measure residual gastric volume via aspiration with a syringe. This value is recorded by both the anaesthetist, and later the surgeon in the operative notes.

Capillary blood glucose level are measured at the following intervals:
· Hospital Admission 
· Upon arrival into the Operating Theatre
· 1 hour after incision
· At the end of surgery
· Every day after Surgery for 4 days or until discharge at 6 am, 12 pm, 6 pm, 12 am.

In the event the capillary blood sugar reading is 10.0 mmol/L or more, then Insulin should be administered as blood sugar at these levels may be hazardous should it be neglected.
The patients will undergo surgery as per routine practice in HUSM. However, no corticosteroid administration can be administered. 
Post operatively, only enteral feeding is allowed. Artificial nutrition, both enteral and parenteral is not allowed.
Antibiotic prescription, empirical or therapeutical will be left to the attending team to decide.
Data collection will be from the bed head ticket and Pro Forma, which will be transferred to an electronic database.



















Study flowchart

Data analysis 
Data will be entered and analysed using SPSS version 24. Descriptive statistics will be used to summarise the socio-demographic characteristics of subjects. Distribution of all numerical data will be assessed using both quantitative (by assessing mean and median, skewness value, kurtosis value, Kolmogorov-smirnov test and Shapiro-Wilks test) and qualitative (by assessing the histogram with overlaid normal curve, Q-Q plot and Box-Whisker plot) method. Numerical data will be presented as mean (SD) or median (IQR) based on their normality distribution. Categorical data will be presented as frequency (percentage). 
For objective 1, independent sample t-test will be used to compare blood sugar level of patients in experimental and control group at each measurement time. If the normality assumption for independent sample t-test is violated, Mann-Whitney U test will be used instead. For both test, null hypothesis will be rejected when the p-value obtain from the test is less than 0.05. 
Similar analysis will be conducted for objective 2. However, since the interest is equivalence of residual gastric content between the two group, we will conclude that the residual gastric content is equivalence when the 95% confidence interval (95% CI) of the mean difference is within the equivalence margin which is set at ±15mL.
Secondary objective will be assessed using Chi2 test (or fisher exact text) for categorical independent variables and independent t-test (or Mann Whitney test) for numerical variables).
In this randomized clinical trial, both intention-to-treat and per-protocol analysis will be conducted. Missing data will be imputed using multiple imputation method.







Expected results

Social Demography Table + Clinical Characteristics
	
	Kelulut Honey (n =)
	Placebo (n=)
	P

	Age (Yrs)
	
	
	

	Sex
	
	
	

	BMI
	
	
	

	CBS on admission (mmol/L)
	
	
	

	HB (g/dL)
	
	
	

	Albumin (g/L)
	
	
	

	Creatinine (μmol/L)
	
	
	

	Urea (mmol/L)
	
	
	

	0 Comorbids
	
	
	

	1 Comorbids
	
	
	

	2 Comorbids
	
	
	

	>2 Comorbids
	
	
	

	Target Organ - Stomach
	
	
	

	Target Organ - Rectum
	
	
	

	Target Organ – Colon
	
	
	

	Target Organ -Liver
	
	
	

	Target Organ – Gallbladder
	
	
	

	Target Organ – Small Bowel
	
	
	

	Cancer
	
	
	

	ASA 1
	
	
	

	ASA 2
	
	
	

	ASA 3
	
	
	

	Type of Surgery – Clean
	
	
	

	Type of Surgery – Clean-Contaminated
	
	
	

	Blood Loss, mL
	
	
	

	Duration of Surgery, min
	
	
	

	Intraoperative Blood Transfusion
	
	
	

	Number of Blood Unit Transfusion
	
	
	



Comparison Of blood Sugar – between Honey and Placebo Group
	Blood Sugar Timing
	Kelulut Honey (n =)
	Placebo (n=)
	P

	Admission
	
	
	

	Induction
	
	
	

	1 Hour after Incision
	
	
	

	End of Surgery
	
	
	

	Day 1-6 am
	
	
	

	Day 1-12 Pm
	
	
	

	Day 1-6 pm
	
	
	

	Day 2-6 am
	
	
	

	Day 2-12 Pm
	
	
	

	Day 2-6 pm
	
	
	

	Day 2-12 am
	
	
	

	Patients receiving at least 1 dose of insulin after surgery
	
	
	

	Patients with at least one postoperative measurement of blood glucose > 7 mmol/L < 10 mmol/L
	
	
	



Comparison of Gastric Volume
	
	Kelulut Honey (n=)
	Placebo (n=)
	P

	Residual Gastric Volume (mL)
	
	
	



Post Operative Outcome
	
	Kelulut Honey (n=)
	Placebo (n=)
	P

	Antibiotic Theraphy
	
	
	

	Duration of Antibiotic Therapy
	
	
	

	Total Complications
	
	
	

	Severity of Complication - I
	
	
	

	Severity of Complication – II
	
	
	

	Severity of Complication – IIIa
	
	
	

	Severity of Complication – IIIb
	
	
	

	Severity of Complication – IVa
	
	
	

	Severity of Complication - IVb
	
	
	

	Severity of Complication - V
	
	
	

	Duration of Complication
	
	
	

	Reoperation
	
	
	

	Length of Stay
	
	
	

	ICU Care
	
	
	

	Duration of ICU Stay
	
	
	

	Time to Ambulation
	
	
	

	Time to Passing Flatus
	
	
	

	Requiring Increase Analgesia
	
	
	











Gantt chart & milestone
[bookmark: _GoBack]

Budget proposal
The main component of the study is the Kelulut honey and it is to be supplied under the personal courtesy of Dr Mohd Zulkifli Mustafa. It is estimated that 40kg of honey is required for the study. 
A nominal amount will be set aside for the purpose of a research assistant whom will help with data collection and tabulation.
Ethical consideration
Approval will be obtained from the Research and Ethics Committee of Universiti Sains Malaysia (USM) before starting the study.

Declaration of absence of conflict of interest
There is no conflict of interest to be declared.
Privacy and confidentiality
All forms are anonymous and will be entered into SPSS software. Only research team members can access the data. Data will be presented as grouped data and will not identify the responders individually. 
Community sensitivities and benefits
This study findings may benefit the patients by knowing the effect of Kelulut honey drink preoperatively on patient’s well being and it’s safety to be used in the future.
Furthermore, if Kelulut Honey is known to be beneficial, it can be used to uplift the economical status of the local population through the production of the honey.
Honorarium and incentives

There will be no honorarium or incentives offered to those who participate in the study. Likewise, there will be no additional costs to the patient for participating than that of the usual cost of their treatment having not participated.

Subject Vulnerability
Appropriate treatment and care will still be provided to the patient who refuses to participate in this study. Patient has the right to refuse to participate on his own volition.
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Pro Forma
Demography
ID Number		: _________________	Randomization		: _________________
Age (Years)		: _________________	Gender			: _________________
Weight (KG)		: _________________   Height (CM)		: _________________
BMI (kg/m2)		: _________________   HB (g/dL)  		: _________________   Albumin (g/L)		: _________________   Urea (mmol/L) 		: _________________   Creatinine (μmol/L)	: _________________   Comorbids		: _________________	   ASA Status		: _________________   Malignancy		: _________________   

Operative Details
Residual Gastric Volume (mL)   : ________________________________________________
Procedure Done       : _________________________________________________________
Operative Duration : _________________________________________________________
Type of Surgery        : Clean / Clean Contaminated 
Operating Surgeon : Houseman / Medical Officer / Registrar / Surgeon / Consultant
Target Organ         : Liver/Gallbladder/Stomach/Rectum/Colon/Small Bowel/Pancreas/Spleen
Intraoperative Blood Transfusion Type & Total : ____________________________________

Blood Sugar Monitoring 
	Timing
	CBS (mmol/L)

	(Admission)
	

	Induction
	

	1 Hour after Incision
	

	End of Surgery
	

	Post Operative 
Day 0
	12 PM
	6 PM
	12 AM
	6 AM

	
	
	
	
	

	Post Operative 
Day 1
	12 PM
	6 PM
	12 AM
	6 AM

	
	
	
	
	

	Insulin Administered (If Applicable)
	Insulin Type
	Dose Administered

	
	
	



Post Operative (Filled Prior to Discharge)
Post Operative Antibiotic Use : __________________________________________________ 
Duration of Antibiotic Therapy: _________________________________________________
Complications                            : __________________________________________________
Severity of Complications        : __________________________________________________
	
	Definition – Clavien-Dindo

	I
	Any deviation from Normal postoperative course without the need for pharmacological treatment other than the “allowed therapeutic regimens”, or surgical, endoscopic and radiological interventions.

	II
	Complication requiring pharmacological treatment with other medicines beyond the ones used for the complications of degree I

	III
	Complications Requiring Surgical, Endoscopic or Radiological Intervention
III-a Intervention without general anaesthesia
III-b Intervention under general anaesthesia

	IV
	Life threatening compolication requiring admission to intensive care unit
IV-a Uni-organ dysfunction (including dialysis)
IV-b Multi-organ dysfunction

	V
	Death



Requiring Reoperation             : __________________________________________________
Length of Stay (Admission Until Discharge) : _______________________________________
If ICU Involved, State Duration   : ________________________________________________
Flatus (When Patient first documented to have started passing flatus) : _________________
Ambulation (When was patient first documented to have started ambulation) : __________
(<6 hours after surgery, >6 hours after surgery, >12 hours after surgery >24 hours after surgery)
Requiring Increase in Analgesia (Was additional analgesia prescribed post operatively) : ____
What are the analgesia added-on additional to the post operative notes : _______________

Assessed for Eligibility (n=)


Excluded (n=)
* Not meeting Inclusion Criteria (n=)
* Fulfilled exclusion criteria (n=)
* Decline to participate (n=)
*  Other reasons (n=)



Randomized (n=)


Allocation to Intervention (n=)
* Received allocation intervention (n=)
*Did not receive allocated intervention (reasons) (n=)


Allocation to Intervention (n=)
* Received allocation intervention (n=)
*Did not receive allocated intervention (reasons) (n=)


Discontinued Intervention (reason) (n=)


Analysed (n=)
* Excluded from Analysis (reasons)(n=)


Discontinued Intervention (reasons) (n=)


Analysed (n=)
* Excluded from Analysis (reasons)(n=)



Patients planned for Elective Surgery in HUSM involving the Abdomen


Check for Inclusion and Exclusion Criteria


Randomization into Kelulut Group


Check for Inclusion and Exclusion Criteria


Randomization into Placebo Group


800mL evening before Surgery
400 mL 2 hours before anaesthesia.


800mL evening before Surgery
400 mL 2 hours before anaesthesia.


Aspiration of residual gastric volume after induction and intubation


Aspiration of residual gastric volume after induction and intubation


CBS Monitoring as per study protocol.


Post Operative Recovery and Complications monitored until discharge


Statistical Analysis


CBS Monitoring as per study protocol.


Post Operative Recovery and Complications monitored until discharge


Statistical Analysis


Gantt Chart
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