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OUTLINE OF PRESENTATION

1) T1D Exchange Clinic Registry: origin, background and 
current status

2) Updated Findings 
i. Technology Use
ii. Glycemic Control
iii. Acute Complications

3) International Collaborations
4) Summary and Impact of the Registry and Network
5) Looking Forward
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T1D EXCHANGE CLINIC REGISTRY: ORIGIN

• Created through the Helmsley Charitable Trust
• Mission to improve the speed of T1D research and development through the creation of new 

tools and strategic collaborations with all T1D stakeholders.

• David Panzirer – Trustee 

• After in depth assessment of what was missing from T1D research, it was discovered that we 
really didn’t understand how persons with T1D were managing diabetes and what the state 
of care was in the US

• The concept of building a clinic network of pediatric and adult endocrinology practices and 
establishing a large clinic-based registry to collect data on how persons with T1D were 
managing diabetes was formulated

Presenter
Presentation Notes
The T1D Exchange clinic registry was created through the Helmsley Charitable Trust. The idea started with David Panzirer who was the grandson of Leona Helmsley and trustee. Shortly after David was named a trustee his daughter was diagnosed with type 1. It became David’s mission to improve the speed of T1D research and development. After in depth assessment of what was missing from T1D research, it was discovered that we really didn’t understand how persons with T1D were managing diabetes and what the state of care was in the US
The concept of building a clinic network of pediatric and adult endocrinology practices and establishing a large clinic-based registry to collect data on how persons with T1D were managing diabetes was formulated
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T1D EXCHANGE CLINIC REGISTRY: 
BACKGROUND

• 81 pediatric and adult endocrinology US clinics  

 57 US sites initially were selected, later 24 more sites added 

• Total registry enrollment 35, 147

 Initial cohort: 2010 to 2012 - ~ 26,000

 An additional ~10,000 enrolled from 2012 to 2015 

• Data collected annually through clinic medical records and 

participant questionnaires

Presenter
Presentation Notes
Our initial thought was that there may not be a large number of endocrinology sites interested in a registry. However, the response to a solicitation of interest was alarming and we selected 57 sites very quickly.  Later 24 more sites were added for a total of 81. The registry enrolled about 35k participants with an initial 26 k recruited over a 2 year period and then another 10k through targeted recruitment of certain populations.  We collected data at enrollment and then annually through 2018 via clinic medical records and participant questionnaires. 
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CLINICAL CENTERS – 81 CLINICS
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Presenter
Presentation Notes
The 81 centers were comprised of 38 clinics that primarily cared for pediatric patients, 25 primarly adult patients and 18 a mixture of all ages. Most of the clinics were institution based and connected to a university hospital. 
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CLINICAL CENTERS



T1D EXCHANGE CLINIC REGISTRY DATA 
COLLECTION

• Data collected at enrollment and then annually
• Informed consent obtained
• Two-thirds of data obtained directly from participant’s 

completion of a questionnaire 
• One-third from medical records/clinic database
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Presenter
Presentation Notes
Individuals eligible for enrollment provided informed consent to join the registry. 2/3rds of data were collected directly from a participant via a questionnaire and 1/3 from medical records. 



COMPONENTS OF PARTICIPANT QUESTIONNAIRE

• Demographic and SES information 
• Presentation and initial Tx of T1D

• Severe events (SH, DKA, hospitalizations)

• Insulin management
• Glucose monitoring

• General health and life style

• Family hx of T1D & other auto-immune diseases

Presenter
Presentation Notes
Components of participant questionnaire included items such as……



COMPONENTS OF CLINIC DATA

• Diagnosis of T1D
• Hx of DKA and SH

• Insulin management

• Glucose monitoring
• Other medications 

• Other medical conditions/T1D complications

• Physical exam
• Lab values

Presenter
Presentation Notes
Components of the clinical data from medical record involved information on …..



AGE DISTRIBUTION
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Presenter
Presentation Notes
This slide shows the breakdown of registry participants by age.  Largest number of participants in the adolescent age range but we also enrolled more rare age groups such as those less than 6.
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DURATION OF T1D
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Presenter
Presentation Notes
We also enrolled partiipcnats with a wide range of duration of T1D.  About 200 with duration < 1 year at enrollment and around 1500 with duration of 40 or more years. 



Presenter
Presentation Notes
Now I am going to move on to presenting data on our top registry findings which I hope all of you will find interesting.  The first group of slides are focused on technology use. 
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Across all age groups over half of registry 
participants were using an insulin pump 

(~2/3rds).

Presenter
Presentation Notes
We found across all age groups over half of registry participants were using an insulin pump. 
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INSULIN PUMP USE HAS INCREASED MAINLY 
IN YOUTH
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Presenter
Presentation Notes
One caveat to keep in mind regarding the t1d exchange registry data is that it is not a population based registry. These data are from patients receiving care at many of the top endocrinology clinics in the US so it is likely that the actual penetration of technology use is lower in the general population. 
With that in mind we observed an increase in pump use from the initiation of the registry in 2010-2012 across all age groups. On average around 2/3rd of registry participants were using an insulin pump. 
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Continuous Glucose Monitoring use increased 
substantially, with the largest increase 

occurring in youth <6 years old.

Presenter
Presentation Notes
We also found Continuous Glucose Monitoring use increased substantially from enrollment  with the largest increase occurring in youth < 6 years old
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CGM USE INCREASED SUBSTANTIALLY
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Presenter
Presentation Notes
When we first enrolled participants in the registry only 15% of adults were using CGM and about 4% of youth and young adults. This increased drastically about 5 years later, particularly among kids and I think a large part of this increase was due to better sensors and the ability to SHARE with a parent with the Dexcom. These numbers were mostly prior to the Abbot Libre flash glucose monitor being available.  Likely even higher rate of CGM use in 2020/2021.  
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CGM USE BY YEAR
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Presenter
Presentation Notes
This slide highlights the sharp increase in CGM use that has occurred over the past 5 or so years. This is through 2017 and I would guess it is at least over 50% possibly 75%  in 2021 
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Use of CGM was more common among 
participants using an insulin pump but was also 
used by a substantial number of adults with T1D 

who use injections for insulin delivery.
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CGM USE IN T1DX BY INSULIN DELIVERY 
METHOD
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Presenter
Presentation Notes
Its important to recognize that some people with type 1 may never want to use a pump. This is particularly true for little kids where skin real estate is a problem and also older adults with long duration who may have issues with hardened tissue or just prefer injections.  CGM can be a great tool for those using injections for insulin delivery, particularly since use of CGM to dose insulin without blood glucose finger checks has become the norm. 



Presenter
Presentation Notes
The next few slides of interesting findings focus on glycemic control, particularly with respect A1c
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Most adults and children with T1D 
did not achieve HbA1c goals set by 

American Diabetes Association (ADA).

Presenter
Presentation Notes
We found most adults and children with T1D did not achieve A1c goals set by American Diabetes Association or ADA as it is commonly abbreviated
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2018 ADA HBA1C TARGETS NOT MET BY MOST
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Presenter
Presentation Notes
In 2018 the ADA target for youth was < 7.5% and for adults < 7.0%.  We had hoped with the increase in technology use we would also see an increase in the proportion meeting A1c targets but we didn’t. You can see across the board less than 1/3 of participants were meeting these targets.  These data solidify how hard it is to achieve these goals even with technology.
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Adolescents and young adults with 
T1D have higher A1c levels than 

younger or older individuals with T1D
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AVERAGE A1C BY AGE 
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Presenter
Presentation Notes
This slide is showing the average A1c across the lifespan.  On average a teenager starting college has an A1c above 9.0%. It Really doesn’t level off until around age 30. 
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Lower socio-economic status (income 
and education level) and non-Hispanic 
black race are associated with higher 

HbA1c across the age range.

Presenter
Presentation Notes
The next few slides take a deeper dive into the A1c curve on the last slide. 
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AVERAGE A1C FROM EARLY CHILDHOOD TO ELDERLY 
BY SES

Presenter
Presentation Notes
The curve on top is showing A1c by income levels. The blue line is those with annual household income < 50k per year and the green is the highest income level of more than 100k. 
On your bottom left is the same graph but by education level (highest parent education for youth) and a similar pattern is observed. Then on the right is insurance status and you can see those with private insurance in green have lower A1c levels. 
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AVERAGE HBA1C BY AGE AND RACE/ETHNICITY 

Data not yet published

Presenter
Presentation Notes
The top blue line in this curve is for participants of Non-Hispanic Black race-ethnicity.  As you can see the A1c is higher in this group across the age span. A study conducted by T1D Exchange showed that about 0.4% of the disparity in A1c may be explained by biological differences in race but we are seeing differences of 1% or greater. 
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HBA1C ACCORDING TO INCOME AND 
RACE/ETHNICITY

<$50,000 $50,000 - <$100,000 ≥$100,000
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Presenter
Presentation Notes
This figure is showing the A1c curve by both income and race/ethnicity. The one on your left is participants with income < 50k. You can see that among those making < 50k A1c across all ages is higher in participants of non-Hispanic black race-ethnicity where as participants of Hispanic and non-Hispanic white race-ethnicity are similar. This holds true for higher incomes as well.  Highlighting a racial disparity even when controlling for income. 
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CGM Users had a lower average HbA1c 
regardless of insulin delivery method.

Presenter
Presentation Notes
The next few slides incorporate technology use and A1c. We found CGM users have a lower average A1c regardless of insulin delivery method
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AVERAGE A1C BY AGE AND CGM USE
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~8.3%
~8.3%
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Presenter
Presentation Notes
This graph shows A1c across the lifespan by CGM status.  The red line is those not using CGM and the blue line those using CGM. The average A1c for a 17 year old using CGM was 8.3% compared with 9.5% in those not using CGM.  In adults there is also about a 1% difference in A1c between CGM users and non-users. 
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A1C BY TECHNOLOGY USE

Presenter
Presentation Notes
This figure is divided into 4 groups: those using injections for insulin delivery and not using a CGM are the red line with the highest A1c levels.  The green line is for those using an insulin pump but not using CGM. The bright blue line those using injection and CGM and the teal line those using pump and CGM.  You can see that adding CGM appears to lower A1c whether injections or an insulin pump is used. 
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CGM Users had a lower average HbA1c 
regardless of Income or Insurance Status
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AVERAGE A1C ACROSS AGES BY INCOME 
AND CGM
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Presenter
Presentation Notes
The graph on the left is looking at participants with annual household income < 50k per year, the middle figure 50 to < 100k, and the figure on the right 100k or more.  The line in red is CGM non-users and blue CGM users.  A1c levels are lower in CGM users across all three income levels. 
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AVERAGE A1C BY INSURANCE AND CGM

No Insurance State/Federal Insurance Private Insurance

Data not yet published

Presenter
Presentation Notes
A similar pattern is observed across insurance status. 



Presenter
Presentation Notes
The next few slides focus on acute complications such as severe hypoglycemia and diabetic ketoacidosis
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Severe hypoglycemia resulting in seizure 
or loss of consciousness occurred 

more commonly in adults with 
longstanding type one than has been 

appreciated. 
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SEVERE HYPOGLYCEMIA IN PAST 3MO BY AGE
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Presenter
Presentation Notes
This slide shows the participant reported occurrence of one or more severe hypoglycemic events in the past 3 months across age groups. Severe hypo is defined as seizure pr loss of consciousness. You can see the proportion of participants with a severe hypo event increases as age increases.  The next slide looking at duration helps to put this in perspective. 
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SEVERE HYPOGLYCEMIA IN PAST 3MO BY 
T1D DURATION
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Presenter
Presentation Notes
This is really related to duration of diabetes. Participants with 30 years or more duration have almost double the risk of having a severe hypo event in past 3 months. 
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In both children and adults the frequency 
of severe hypoglycemia was higher for 

both those with really low A1c AND really 
high A1c. 



www.EPICconferences.org

#EPICconf2021

1980s DCCT Findings: Lower HbA1C = Fewer 
Complications BUT More Hypo

Presenter
Presentation Notes
A previous rather famous study conducted in the 1980s showed that lowering A1c with intensive diabetes management reduces the risk of complications from diabetes BUT at the expensive of increase in hypoglycemia.  
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SEVERE HYPOGLYCEMIA IN PAST 3MO BY 
HBA1C
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Presenter
Presentation Notes
In the registry we found this no longer to be the case, possibly due to advancements in monitoring and insulin management.   Participants with A1c between 6 and 7% have less severe hypo than those with A1c above 10%. 
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The frequency of severe hypoglycemia 
was less common among those using an 

insulin pump or  CGM
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SEVERE HYPOGLYCEMIA IN PAST 3MO BY 
PUMP USE
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Presenter
Presentation Notes
The blue bars represent pump users and the orange bars those using injections.  Across both age groups pump users were less likely to report a severe hypo event in the past 3 months. Overall about 5% of participants using pump reported an event and about 9% of participants using injections.   

P<0.001
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SEVERE HYPOGLYCEMIA IN PAST 3MO BY 
CGM USE
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Presenter
Presentation Notes
A similar pattern observed with use of CGM across all age groups with lower occurrence of severe hypo events among CGM users. 

P=0.06
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Diabetic ketoacidosis (DKA)* occurred 
more frequently in youth and young 

adults and among those with high HbA1c 

*DKA defined as hospitalization overnight for very high 
blood sugar with ketones present in urine/blood
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>1 DKA EVENTS IN PAST 3MO BY AGE
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Presenter
Presentation Notes

This figure shows the proportion of participants reporting 1 or more DKA events across age group.  You can see DKA is more common in adolescents and young adults who also have the highest levels of A1c. 
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>1 DKA EVENTS IN PAST 3MO BY HBA1C
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Presenter
Presentation Notes

This next slide shows participant reported DKA across A1c levels.  17% of participants with A1c levels 11% or higher reported a DKA event involving hospitalization in the past 3 months which is remarkably high.  Remember these participants are receiving care at many of the top endocrinology clinics in the country. 
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DKA occurred less frequently in insulin 
pump users than injection users among 
youth and young adults but at a similar 

rate in adults;

DKA occurs less frequently in CGM users 
than in non-users across all age groups

Presenter
Presentation Notes
We found….
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>1 DKA EVENTS BY PUMP USE
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Presenter
Presentation Notes

You can see there is a difference in rates of DKA among youth between pump (in blue) and injection (in orange) among youth and young adults but a mimimal difference in adults
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>1 DKA EVENTS IN PAST 3MO BY CGM USE
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Presenter
Presentation Notes
When looking at DKA by CGM use and age group we see a higher frequency among CGM non-users across all age groups



Presenter
Presentation Notes
For the next few slides I am going to present data from a few international collaborations. We worked with other countries with T1D registries to compare the data we collected with their data. 
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A1c levels differ by country but the 
pattern of rise in A1c in adolescents is 

consistent
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Presenter
Presentation Notes
We found that A1c levels did differ by country but the pattern of rise in A1c in adolescents was consistent. 



A1C LEVELS DIFFER BY COUNTRY BUT THE PATTERN 
OF RISE IN A1C IN ADOLESCENTS IS CONSISTENT

Anderzén J, et al, Pediatr Diabetes. 2020 
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Presenter
Presentation Notes
This figure is showing A1c from childhood through adolescents across 8 different countries.  The increase in A1c in adolescence isn’t unique to the US. Although many of other developed countriees with registries are managing to achieve lower A1c than US no one has really been able to figure out those teenagers. 
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Individuals in the Germany and Austria 
T1D Registry have a lower average 

HbA1c across the age lifespan compared 
with individuals in the US registry
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T1DX (US) AND DPV (GERMANY AND AUSTRIA) HBA1C
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Presenter
Presentation Notes
US is in orange and Germany and Austria in blue.  Much lower A1c in youth which is less pronounced in adults. 
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IMPACT OF REGISTRY DATA

• The T1D Exchange clinic registry served to establish the state of T1D 
management and outcomes in the U.S. and illustrate how challenging living 
with diabetes really is! 

• Data were used to support
 Blood glucose meter strip coverage by insurers 
 Change in ADA guidelines for HbA1c goals for pediatric patients 
 FDA decision to expand Dexcom CGM labeling to include fingerstick 

replacement 
 CGM coverage by Medicare

• Collaborations with other registries around the world, which through the 
exchange of data has led to insights in comparing treatments and 
outcomes among different countries. 
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CONNECTING THE FINDINGS WITH NEXT STEPS FOR IMPROVING 
CARE

• Technology use, particularly CGM use, increased drastically; However, penetrance of 
technology in the primary care setting is likely much lower and needs to be evaluated

• Despite increase in technology use very few youth and adults are meeting targets for 
glycemic control. New treatments and interventions targeted at improving education and 
management are needed to help people with diabetes achieve these goals.

• Although the curve of average HbA1c from early childhood to elderly shifts according to 
device use and SES factors, the shape of the curve remains reasonably constant with highest 
HbA1c levels in adolescents and young adults.  
• These findings emphasize the importance of targeting adolescence and early adulthood as 

the ages with the greatest need for improving diabetes management irrespective of device 
use and SES.

• There is an urgent need to address disparities in blood glucose control and technology use 
across socioeconomic status and race/ethnicty
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THE LEGACY OF THE T1D EXCHANGE CLINIC REGISTRY

Raising awareness of T1D and challenges in day to day 
management among health care providers, researchers, 
companies, insurers, regulators, the press and people 

with and without diabetes 
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THE LEGACY OF THE T1D EXCHANGE CLINIC NETWORK

Presenter
Presentation Notes
The Network of clinical sites created through the T1D Exchange conducted numerous studies outside of the clinic registry. During the last T1D Exchange Clinic Network meeting in Spring 2019 I asked all of the endocrinologist and nurse coordinators to share three words on what the network has meant to them and what they think it has meant to individuals with T1D.  From those words this word collage was created.  A lot of powerful statements.  The Network fostered collaborations, friendships, and mentorship that has lasted beyond the registry and network. The connections that clinics and researchers made during this time have persisted and thus have led to more opportunities to advance T1D care. 
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BRIEF SUMMARY OF QUALITY IMPROVEMENT COLLABORATIVE
• The T1D Exchange QI Collaborative (T1DX-QI) is a large cohort with 37 national clinics engaged in data sharing 

and quality improvement to improve outcomes funded by the Helmsley Charitable Trust. This effort stemmed 
from the T1D Exchange registry.  
• Participating clinics are sharing data and best practices to improve care delivery for people with type 1 

diabetes.
• 32,000+ patients
• Some of the first initiatives of the QI collaboration are to

• Increase screening for depression
• Increase CGM use
• Increase insulin pump use
• Reduce % of patients at high risk for adverse outcomes

• GOAL – Improve care and lives of those living with diabetes. 

• The effort is ongoing and hopes to expand the number of clinics and patients participating
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T1D EXCHANGE VIRTUAL REGISTRY

• Coordinated by T1D Exchange office in Boston, MA
• 12,000+ participants
• Annual surveys and targeted data collections
• Opportunities for participation in studies
• If you have T1D and are interested in joining the virtual registry 

you can register at the link below

https://t1dregistry.org/landing

https://t1dregistry.org/landing
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THANK YOU TO PARTICIPANTS!!
For providing data to accelerate research and 

improve outcomes

Thank you to Research Teams at each 
clinic
 This journey has been an incredible team 

effort!

Thank you to the Helmsley Trust
 For having the vision for the T1D 

Exchange and supporting this great effort
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