2025 Diabetes Camp Research Proposal

Title
Comparative Efficacy of 0.15 Grams of Glucose in Children and Teenagers Using Automated Insulin Delivery Pumps vs 0.3 Grams of Glucose in Children Using Non-Automated Pumps for Treating Hypoglycaemia at a Diabetes Camp.

Short title : The AID study

Abstract
Hypoglycaemia is a critical concern for children and teenagers with Type 1 diabetes, especially in active settings such as camps. This study aims to compare the efficacy of administering 0.15 grams of glucose in children and teenagers using automated insulin delivery (AID) pumps versus to the now standard protocol of using 0.3 grams of glucose [1] in children using non-automated insulin pumps during hypoglycaemic episodes[2]. The goal is to determine the optimal treatment strategy that efficiently raises blood glucose levels without causing rebound hyperglycaemia, considering the different insulin management technologies. 

Introduction
Hypoglycaemia, defined as blood glucose levels below 4.0mmol/L [3], poses significant risks for children with Type 1 diabetes. Effective management is crucial, particularly in active environments like camps where physical activity can increase the frequency of hypoglycaemia episodes. Automated insulin delivery (AID) pumps, also known as hybrid closed-loop systems, provide continuous insulin adjustments based on real-time glucose monitoring, potentially offering better glucose stability compared to non-automated pumps. This study will investigate the efficacy of administering 0.15 grams of glucose to children using AID pumps compared to 0.3 grams of glucose for those using non-automated pumps during hypoglycaemia episodes. Some authors have suggested that people using AID pumps require less glucose to resolve a hypoglycaemia event to avoid over treatment and results in further hypoglycaemia events but do not quantify the amount without clinical evidence [4],[5],[6]. The findings aim to optimize treatment protocols tailored to the insulin delivery technology used. 

Objectives
The objective of this study is to compare the efficacy of 0.15 grams of glucose in children using AID pumps versus 0.3 grams of glucose in children and teenagers  using non-automated pumps in normalizing blood glucose levels during hypoglyceamia episodes. A secondary objective is to assess the incidence of rebound hyperglycaemia following the administration of the two different glucose doses in the respective groups.

Hypotheses
Administration of 0.15 grams of glucose in children and teenagers using AID pumps will normalize blood glucose levels as effectively as 0.3 grams in children and teenagers using non-automated pumps. There will be a lower incidence of rebound hyperglycaemia in children and teenagers using AID pumps with the lower glucose dose.

Methodology
This will be a non-randomized, intervention trial conducted at the 2025 summer camp for children and teenagers with Type 1 diabetes. The study will include two experimental groups based on the type of insulin delivery system used. The participants are children and teenagers aged 8 -17 with a diagnosis of Type 1 diabetes attending the camp, using either AID or non-automated insulin pumps (or multiple daily injections (MDI)). The exclusion criteria are children and teenagers with other chronic illnesses, or those using medications that interfere with glucose metabolism. A total of 50 participants will be recruited and randomly assigned to groups group leaders for supervision as per normal diabetes camp guidelines. The intervention group participants will be assigned to receive either 0.15 grams of glucose (for those using AID pumps) while the comparative group will receive the standard 0.3 grams of glucose (for those using non-automated pumps or MDI) upon experiencing a hypoglycaemic episode (blood glucose level <4.0mmol/L). Each participant will have their individualised quantity of glucose prepared before the beginning of the camp. Participants weight will be obtained from the last diabetes clinic letter of 2024. Baseline data collection is a normal part of diabetes camp procedure. Blood glucose levels will be monitored regularly throughout the camp using continuous glucose monitoring (CGM) systems. Hypoglycaemia episodes will be identified using CGM and confirmed with fingerstick check. Upon confirmation of hypoglycaemia, participants will receive the assigned (individualised) dose of glucose based on their insulin delivery system. Blood glucose levels will be rechecked at 15 minutes intervals post-administration until blood glucose level rise above 4mmol/L.

The Primary Outcome will be the time to normalization of blood glucose levels (≥4.0mmol/L). The Secondary Outcomes is the incidence of rebound hyperglycaemia (blood glucose >10mmol/L within 2 hours post-treatment).  

Data Analysis 
The data (The normal camp recording sheets) will be analyzed using ‘R’ software. Descriptive statistics will summarize baseline characteristics. Independent t-tests will compare the mean time to normalization between the two groups. Chi-square tests will assess differences in the incidence of rebound hyperglycaemia. 

Ethical Considerations 
The study will adhere to ethical principles outlined in the Declaration of Helsinki. Informed consent will be obtained from parents or guardians, and assent will be obtained from the children. The study protocol will be registered with the Australian & New Zealand Clinical Trials Registry (ANZCTR) and approved by the local Health & Disability Ethics Committee before proceeding.

Potential Impact of this Study
This study aims to provide critical insights into the optimal glucose dose for treating hypoglyceamia in children and teenagers using different insulin delivery systems which are currently opinion based [6]. The findings will help refine treatment protocols, enhance the safety and efficacy of hypoglycaemia management, and improve overall care in camp settings.

Timeline
Once the study design is finalised and approved by ANZCTR and the local Ethics Committee, six months to completion. Participant recruitment and training of camp staff is usually done 2 months before the camp. Data collection is completed during the during 5 day camp. Data analysis and interpretation will approximate one week. Preparation and submission of manuscripts for publication will take another 2 months. 

Budget:
Mainly cost of glucose supplies - $200
Miscellaneous (printing, plastic bags to contain glucose tablets, etc.) -  $100
Participants will use their own CGM systems and supplies – normal camp practice.
Total $300 

Conclusion
This study will provide valuable data on the optimal glucose dose for treating hypoglycaemia in children and teenagers using different insulin delivery systems, potentially leading to improved management protocols and better outcomes in both camp settings and broader paediatric diabetes care
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