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Key Messages

» We found 4 health technology assessments, 2 systematic reviews, 39 randomized controlled trials,
and 17 nonrandomized studies describing the clinical benefits and harms of commercially available
hybrid closed-loop systems versus other insulin delivery methods in people of any age with type
1 diabetes.

» We found 6 economic evaluations describing the cost-effectiveness of commercially available hybrid
closed-loop systems versus other insulin delivery methods in people of any age with type 1 diabetes.

» We found 2 evidence-based guidelines regarding the use of commercially available hybrid closed-loop
systems in people of any age with type 1 diabetes.

Research Questions

1. What literature describes the potential clinical benefits and harms of commercially available hybrid
closed-loop systems versus other insulin delivery methods in people of any age with type 1 diabetes?

2. What literature describes the cost-effectiveness of commercially available hybrid closed-loop
systems versus other insulin delivery methods in people of any age with type 1 diabetes?

3. What are the evidence-based guidelines regarding the use of commercially available hybrid closed-
loop systems in people of any age with type 1 diabetes?

Methods

Literature Search Methods

An information specialist conducted a literature search on key resources including MEDLINE, the Cochrane
Database of Systematic Reviews, the International HTA Database, the websites of Canadian and major
international health technology agencies, as well as a focused internet search. The search approach was
customized to retrieve a limited set of results, balancing comprehensiveness with relevancy. The search
strategy comprised both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical
Subject Headings), and keywords. Search concepts were developed based on the elements of the research
questions and selection criteria. The main search concepts were hybrid closed loop systems and type 1
diabetes. The search was completed on July 19, 2023, and limited to English-language documents published
since March 1, 2020.

Selection Criteria

One reviewer screened literature search results (titles and abstracts) and selected publications according to
the inclusion criteria presented in Table 1. Full texts of study publications were not reviewed. Open access
full-text versions of evidence-based guidelines were reviewed when available.
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Table 1: Selection Criteria

Criteria Description
Population Individuals of any age with type 1 diabetes
Intervention Medtronic MiniMed 670G, Medtronic MiniMed 780G, MiniMed 770G, Tandem Control-IQ, Omnipod Horizon,

Omnipod 5, Diabeloop DBLG1, CamAPS FX, iLet Bionic Pancreas, Tidepool Loop, or any other commercially
available HCL systems

Comparator(s) Q1 and Q2: Any commercially available HCL systems or existing insulin delivery methods (e.g., sensor-
augmented pumps, closed loops [i.e., an artificial pancreas that requires little to no user input for basal or
prandial insulin dosing], open loops [i.e., an insulin pump with or without continuous glucose monitoring that
requires substantial user input for basal and prandial insulin dosing], or MDII).

Q3:NA
Types of Q1: Descriptions of potential clinical benefits (e.g., quality of life, hemoglobin A1C levels, glucose time-in-
information range metrics) and harms (e.g., episodes of severe hypoglycemia, diabetic ketoacidosis)

Q2: Descriptions of cost effectiveness (e.g., incremental cost per clinical benefit, cost per QALY)
Q3: Recommendations regarding the use of HCL systems

Study designs Health technology assessments, systematic reviews, randomized controlled trials, nonrandomized studies,
economic evaluations, evidence-based guidelines

HCL = hybrid closed loop; Hemoglobin A1C = glycated hemoglobin; MDII = multiple daily insulin injections; QALY = quality-adjusted life-year

Results

Four health technology assessments,’* 2 systematic reviews,>® 39 randomized controlled trials,”*> and 17
nonrandomized studies**®? were identified about the clinical benefits and harms of commercially available
hybrid closed-loop (HCL) systems versus other insulin delivery methods in people of any age with type

1 diabetes. Six economic evaluations®*®® were identified about the cost-effectiveness of commercially
available HCL systems versus other insulin delivery methods in people of any age with type 1 diabetes. Two
evidence-based guidelines®®’? regarding the use of commercially available HCL systems in people of any age
with type 1 diabetes were identified.

Additional references of potential interest that did not meet the inclusion criteria are provided in Appendix 1.
Registered ongoing clinical trials are provided in Appendix 2.
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Appendix 2: Ongoing Clinical Trials

Table 2: Registered Clinical Trials of Hybrid Closed-Loop Systems for People With Type 1 Diabetes
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Number of
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With T1D (NCT05924932); Control 1Q, glucose | sensor Guardien 4
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Applied for Youth and 1 diabetes; 12t0 18 closed-loop
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vs. Control-1Q (CODIAC) years old

(NCT05165615); Study
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and PROMs (INRANGE) 780G); = 6 years old

(NCT04414280); Study (Tandem t:slim X2
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Study design
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47
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Health in Type 1 Diabetes
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1 diabetes; 18 to 40
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Effect of Automated
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Automated Insulin Delivery
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With Type 1 Diabetes
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with type 1 diabetes;
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Automated
closed-loop insulin
delivery system
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number); link; country Population; age Intervention Comparator(s) Study design Trial phase participants date
Closed-loop Insulin Delivery | Pregnant women Minimed Standard care Multicentric, NR 95 May 2023
in Pregnant Women With with type 1 diabetes; | Medtronic 780G (continue with open-label
Type 1 Diabetes (CRISTAL) | 18 to 45 years old current treatment of | parallel RCT
(NCT04520971); Study insulin pump without
Record | Beta ClinicalTrials. closed loop or MDI)
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Multi-centre Trial in Adult Individuals with type | HCL (Minimed Current treatment Multicentre, NR 280 July 2023
and Pediatric Patients With | 1 diabetes; 2 to 80 670G and 770G (Csll, MDI, or SAP) parallel RCT
Type 1 Diabetes Using years old insulin pump)

Hybrid Closed Loop System
and Control at Home
(NCT02748018); Study
Record | Beta ClinicalTrials.
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AP = artificial pancreas; CGM = continuous glucose monitoring; CSII = continuous subcutaneous insulin infusion; HCL = hybrid closed-loop MDI = multiple daily injections MPC = model predictive control; NA = not applicable; NR =
not reported; NRS = nonrandomized study; PLGS = predictive low glucose suspend system; RCT = randomized controlled trial; SAP = sensor augmented pump.

Hybrid Closed-Loop Insulin Delivery Systems for People With Type 1 Diabetes

20



https://beta.clinicaltrials.gov/study/NCT04520971
https://beta.clinicaltrials.gov/study/NCT04520971
https://beta.clinicaltrials.gov/study/NCT04520971
https://beta.clinicaltrials.gov/study/NCT02748018
https://beta.clinicaltrials.gov/study/NCT02748018
https://beta.clinicaltrials.gov/study/NCT02748018

CADTH Reference List

Authors: Candice Madakadze, Melissa Severn
Contributors: Camille Santos, Weiyi Xie
Cite As: Hybrid Closed-Loop Insulin Delivery Systems for People With Type 1 Diabetes. (CADTH reference list). Ottawa: CADTH; 2023 Aug.

Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders, and policy-
makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document, the document is
made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular purpose. The information
in this document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical judgment in respect of the care

of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and Technologies in Health (CADTH) does not
endorse any information, drugs, therapies, treatments, products, processes, or services.

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up to date as at the applicable date the
material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the quality, currency,
propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing this document. The views
and opinions of third parties published in this document do not necessarily state or reflect those of CADTH.

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or conclusions
contained in or implied by the contents of this document or any of the source materials.

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by the
third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information contained on such
third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH has no responsibility for the
collection, use, and disclosure of personal information by third-party sites.

Subject to the aforementioned limitations, the views expressed herein do not necessarily reflect the views of Health Canada, Canada’s provincial or territorial
governments, other CADTH funders, or any third-party supplier of information.

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at the
user's own risk.

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and
interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the exclusive
jurisdiction of the courts of the Province of Ontario, Canada.

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian Copyright Act
and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes only, provided it is not
modified when reproduced and appropriate credit is given to CADTH and its licensors.

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence to help
make informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system.

Funding: CADTH receives funding from Canada'’s federal, provincial, and territorial governments, with the exception of Quebec.

Questions or requests for information about this report can be directed to requests@cadth.ca

Hybrid Closed-Loop Insulin Delivery Systems for People With Type 1 Diabetes

21




	Key Messages
	Research Questions
	Methods
	Literature Search Methods
	Selection Criteria

	Results
	Appendix 1: References of Potential Interest
	Appendix 2: Ongoing Clinical Trials

