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Teplizumab-mzwv was 

approved for delaying onset 

of stage 3 type 1 diabetes in 

November 2022

We designed an early T1D 

clinic to identify individuals 

eligible for treatment per 

stage 2 ADA criteria

We provided guidance around 

treatment options

Background



In December 2023, we opened a weekly clinic 

staffed with a nurse, physician and psychologist

Potential candidates were identified by 

General population screening study 

High risk screening study 

Community referral

Methods



Individuals with islet autoimmunity and 

concern for dysglycemia complete metabolic 

staging, which includes:

Fasting glucose level 

HbA1C

2-hour OGTT

10-day CGM wear

Patients are offered a health and behavior 

assessment

Methods cont’d



Methods cont’d

Metabolic staging results are obtained during 

clinic and treatment options are discussed

If a patient desires Teplizumab-mzwv therapy, 

we prescribe and initiate a PA



Results

Using ADA T1D staging criteria, 17/22(77%) 

patients are stage 2, 4/22 (18%) are stage 1, and 

one patient was diagnosed as stage 3.

Of those with stage 2, we have successfully 

infused 6 patients.

Patients with Stage 1 T1D are not currently 

eligible for teplizumab therapy, but they may be 

eligible for other trials.



Results cont’d

One patient initially classified as stage 2 progressed to 

symptomatic T1D before treatment.

Eleven stage 2 patients have been authorized for 

teplizumab-mzwv treatment and five are under review 

for treatment by their insurance carriers.



Results cont’d



Next Steps

For those that received treatment 

Follow-up visits at 1 month 

post and then 6 mos with 

intermittent CGM wear every 3 

months

For stage 1 patients that did not

qualify

Follow-up every 6 months  

(annually in adults)



Conclusions

Individuals attending Early T1D clinic tolerated 

complete metabolic staging per ADA guidelines.

We successfully treated 6 eligible patients as 

of September 2023.





4
Deployed 

DiabetesWise, site for 

people with diabetes.

Developed 

DiabetesWise Pro, 

site for HCPs

1
Identified the problem – no 

free, unbiased, unbranded 

resource to compare and 

contrast diabetes devices 

2
Explored options, talked to 

people with diabetes, HCPs, 

designers. Decided on a 

digital + online resource - 

DiabetesWise

3

Created algorithm to 

personalize 

recommendations.

Created content:

Device Features

Wisdom

Comparison Tool

Share with HCP

5

Developed Prescription Tool 

that includes up-to-date 

payer/insurance data from 

claims, how to access 

devices, and essential 

forms.

Our Journey



Features

OVERVIEW

• Check Up
• Sensors
• Device 

Finder
• Wisdom
• Resources

DiabetesWise for people 
with diabetes
Launched June 2019



Most likely to engage with 
platform:
- People with fewer diabetes 

resources
- People receiving diabetes care 

through primary care
- People using meter & injections 

RESULTS

Clinical Research Study
on DiabetesWise



• HCPs who take care of people with diabetes 
use DiabetesWisePro to improve matching to 
devices.

• HCPs access the prescription tool in 
DiabetesWisePro for more efficient prescription 
of diabetes devices.

• HCPs access insurance data in DiabetesWisePro 
to determine insurance coverage information 
based on published policy data 

VALUE PROPOSITIONS

diabeteswise.org    pro.diabeteswise.org kkhood@stanford.edu
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5. Prescribe

FEATURE
S



FEATURE
S

1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

Technology is too 
complicated for my patients

Chelsea
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1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

• Choose an insurance 

• Gather details

• Send prescription 

PRESCRIPTION TOOL

Output: Summary of 
coverage will appear 
based on data from

Input: Select the device type, state, 
plan type, and payer information
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PRESCRIPTION TOOL

1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

• Choose an insurance 

• Gather details

• Send prescription 

* If more information is needed 
before prescribing, direct links to 
policy documents will also be 
provided in the prescription tool 
output



• DiabetesWisePro was built to inform and improve the 
prescription process for diabetes devices

• Features include device library, comparison tools, and 
prescription support

• Supported by Helmsley so we can be free, unbranded 
and untethered to device manufacturers 

• Our only bias is that we need to get more people on 
devices by increasing access and awareness

diabeteswise.org    pro.diabeteswise.org kkhood@stanford.edu

SUMMARY
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1. Know your insulins

2. Know your devices

3. Know your rescue medications

4. Know your team

Overview



Know your insulins

▶ Explosion of generic pens

– Make sure you are on the same page

– Streamline communication with pharmacies

– Cost caps

– Streamline your prescribing 

(and your January)



Know your insulins

▶ Explosion of generic pens

– Make sure you are on the same page

– Streamline communication with pharmacies

– Cost caps

– Streamline your prescribing 

(and your January)

▶ Think outside the pen

– Connected pens

– Inhaled insulin

– Insulin patches

▶ Put pharma to work
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Calibrations 3-4x/day

Back up changes for 

manual

Back up changes for 

manual

Average dosing available 

to guide backup pen use



Know your devices

▶ Check on who you are prescribing to

– QI and Equity opportunities

▶ Streamline how to offer technology

▶ Manage your team

– Options

– Trainings

– Infusion sets



Know your rescue medications

▶ Vial and syringe

▶ Auto-injectors

▶ Nasal powder

▶ One and two packs

▶ Make sure patients have them BEFORE they need them

▶ Tailor training



Know your team
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Goals of Adjunctive Treatments

• Control metabolic state of people with T1D without increasing weight 
gain
• Excessive weight gain from intensive insulin can offset benefit of strict 

glucose targets and increase cardiovascular events

• Analysis of T1DX and Prospective Diabetes Follow-up (DPV) registries 
revealed that 5.4% of T1DM population in US use non-insulin 
antihyperglycemic agents in addition to insulin

Lyons SK, Hermann JM, Miller KM, et al. Use of adjuvant pharmacotherapy in 

type 1 diabetes: international comparison of 49,996 individuals in the 

prospective diabetes follow-up and t1d exchange registries. Diabetes Care. 

2017;40(10):e139-e140.



Adjunctive Therapies

• Amylin

• Metformin

• SLGT-2s

• GLP-1s



Amylin
(Pramlintide)



Amylin

• Pramlinitide is the only adjunctive therapy that HAS been FDA 
approved for use in T1D (2005)

• Lower A1C ~ 0.5%

• 1kg weight loss

• Reduction in total daily insulin by 6-12%

• Postprandial hypoglycemia

• Despite approval in 2005, few patients on it because requires 3-4 
additional sq injections daily

• $$$$



Adjunctive Therapies

• Amylin

• Metformin

• SLGT-2s

• GLP-1s



Metformin



Metformin

• Licensed for T1D only in France, but used off-label frequently
• 2015 T1Dx Trial- adolescents had modest reductions in insulin 

requirement and weight, transient A1C change not sustained beyond 3 
months

•  Significant GI side effects → Metformin not supported
• REMOVAL trial (multi-site, placebo controlled, adults, powered for CV 

outcome)- no difference in carotid intima media thickness, 1.2 kg weight 
loss, small reduction in LDL, and 2 unit per day insulin reduction, only 
0.13% A1C lowering.

• Clamp study- 3 mos of metformin significantly improved whole-body and 
related peripheral insulin sensitivity in overweight/obese youth with type 
1 diabetes

Libman IM, Miller KM, DiMeglio LA, et al. Effect of metformin added to insulin on glycemic control among 

overweight/obese adolescents with type 1 diabetes: a randomized clinical trial. JAMA. 2015;314(21):2241-2250.

Petrie JR, Chaturvedi N, Ford I, et al. Cardiovascular and metabolic effects of metformin in patients with type 1 

diabetes (Removal): a double-blind, randomised, placebo-controlled trial. Lancet Diabetes Endocrinol. 

2017;5(8):597-609.

Cree-Green M, Bergman BC, Cengiz E, et al. Metformin improves peripheral insulin sensitivity in youth with type 1 

diabetes. J Clin Endocrinol Metab. 2019;104(8):3265-3278.



Change from Baseline in Total Daily Insulin 

(units/Kg/day)

13 Weeks

P=0.002

26 Weeks

P=0.005



Change in BMI Z Score - Baseline to 26 wk

P=0.01

P=0.001



Change from Baseline in HbA1c

13 Weeks

P=0.02

26 Weeks

P=0.93



Adjunctive Therapies

• Amylin

• Metformin

• SLGT-2s

• GLP-1s



SGLT2 Inhibitors
(dapaglifozin, empaglifozin, canagliflozin, ertugliflozin)



SGLT2 inhibitors

• Ipragliflozin and Dapagliflozin are licensed in Japan

• In Europe Dapaglifozin approved in overweight people with T1DM 
with suboptimal glycemia in 2019

• Withdrawn in UK and Europe in 2021 by AstraZeneca (cited not due 
to safety)



SGLT2 inhibitors
• Eight double masked clinical trials in T1D

• DEPICT trials- reductions in A1C of up to 0.36% with weight loss of up to 
2.9 kg

• EASE programme – reduction of A1C of up to 0.54% with modest-high 
doses, weight loss up to 3.4 kg, reduction of total daily insulin dose to 6.4-
13.1%

• Tandem1 and Tandem2- significant increase in TIR, up to 12.7% change in 
higher doses

• A1C lowering was greatest at 24-26 weeks, waning by about 0.1-0.15% at 
52 weeks; most weight loss has also occurred at this point
• Mediated by compensatory increase in food intake?

Mathieu C, Dandona P, Gillard P, et al. Efficacy and safety of dapagliflozin in patients with inadequately controlled type 1 diabetes (The depict-2 study): 24-week 

results from a randomized controlled trial. Diabetes Care. 2018;41(9):1938-1946.

Rosenstock J, Marquard J, Laffel LM, et al. Empagliflozin as adjunctive to insulin therapy in type 1 diabetes: the ease trials. Diabetes Care. 2018;41(12):2560-2569.

Buse JB, Garg SK, Rosenstock J, et al. Sotagliflozin in combination with optimized insulin therapy in adults with type 1 diabetes: the north american intandem1 

study. Diabetes Care. 2018;41(9):1970-1980.

Danne T, Cariou B, Banks P, et al. Hba1c and hypoglycemia reductions at 24 and 52 weeks with sotagliflozin in combination with insulin in adults with type 1 

diabetes: the european intandem2 study. Diabetes Care. 2018;41(9):1981-1990.



Taylor SI, Blau JE, Rother KI, Beitelshees AL. SGLT2 inhibitors as 

adjunctive therapy for type 1 diabetes: balancing benefits and 
risks. Lancet Diabetes Endocrinol. 2019;7(12):949-958.

Figure 2. Progression of HbA1c (A), insulin dose (B), and 
bodyweight (C) over time in four clinical 
trials of SGLT2 inhibitors in patients with type 1 diabetes 
with 52 weeks of follow-up. (DEPICT-1 
[dapagliflozin], inTandem1 [sotagliflozin], inTandem2 
[sotagliflozin], and EASE-2 [empagliflozin]). The graphs 
depict point estimates of placebo-subtracted changes in 
(A) HbA, (B) insulin dose, and (C) bodyweight. 

https://www-sciencedirect-com.ezproxy.med.nyu.edu/topics/medicine-and-dentistry/clinical-trial
https://www-sciencedirect-com.ezproxy.med.nyu.edu/topics/medicine-and-dentistry/clinical-trial
https://www-sciencedirect-com.ezproxy.med.nyu.edu/topics/biochemistry-genetics-and-molecular-biology/cotransporter
https://www-sciencedirect-com.ezproxy.med.nyu.edu/topics/medicine-and-dentistry/inpatient


Taylor SI, Blau JE, Rother KI, Beitelshees AL. SGLT2 

inhibitors as adjunctive therapy for type 1 diabetes: 

balancing benefits and risks. Lancet Diabetes Endocrinol. 
2019;7(12):949-958.



SGLT2 inhibitors

• Euglycemic DKA- absolute insulin deficiency, glucose can be normal 
given loss through urine→ delay in detection
• Proportion of pts with DKA was 3.5% in lower-dose SGLT2 groups and 3.6% in 

higher-dose groups, compared with 0.6% in placebo

• Significant rates of ketosis and DKA have prevented widespread 
uptake DEPICT trials showed 4- to 5-fold increases in genital 
infections and 2- to 3-fold increase in DKA

• Models predict additional case of ketoacidosis for every 26 patient-
years of adjunctive therapy (16 deaths per year for every 100,000 
patient treated)

• Future research: what is optimal method and frequency of ketone 
measurement to catch ketosis?

• What are CV and renal outcomes?



Adjunctive Therapies

• Amylin

• Metformin

• SLGT-2s

• GLP-1s



GLP-1s



GLP-1s
• Meta-analyses have shown reduced prandial and basal insulin

• ADJUNCT trials and pooled analysis showed that GLP-1s reduced body weight in patients 
with T1D:
•  Liraglutide reduced body weight by 4.0 kg 
•  Exenatide reduced body weight by 8.3 kg

• A1C reduction modest, with Liraglutide 1.8mg having largest change of -0.28%
• C-peptide positive pts have highest A1C decline

• Limited data for long-acting agents

• Mohandas et al. first study to look at this, in 2023
• increased time in range by a mean difference of 12 points
• decreased 14-day mean BG by 19 mg/dl
• decreased 14-day BG standard deviation by 8.5 mg/dl
• decreased incidence of DKA hospitalization
• decrease in weight by 3.2 kg

Albèr A, Brønden A, Knop FK. Short-acting glucagon-like peptide-1 receptor agonists as add-on to insulin therapy in type 1 diabetes: A review. Diabetes Obes Metab. 
2017;19(7):915-925.

Park J, Ntelis S, Yunasan E, et al. Glucagon-like peptide 1 analogues as adjunctive therapy for patients with type 1 diabetes: an updated systematic review and meta-analysis. J 
Clin Endocrinol Metab. Published online August 10, 2023:dgad471.

Mathieu C, Zinman B, Hemmingsson JU, et al. Efficacy and safety of liraglutide added to insulin treatment in type 1 diabetes: the adjunct one treat-to-target randomized 
trial. Diabetes Care. 2016;39(10):1702-1710.

Ahrén B, Hirsch IB, Pieber TR, et al. Efficacy and safety of liraglutide added to capped insulin treatment in subjects with type 1 diabetes: the adjunct two randomized 
trial. Diabetes Care. 2016;39(10):1693-1701.

Mohandas D, Calma J, Gao C, Basina M. Evaluating the efficacy and safety of long-acting GLP-1 receptor agonists in T1DM patients Endocrines 4(1) 2023



GLP-1s

• Hypoglycemia increased, but odds of severe or symptomatic 
hypoglycemia were not significantly elevated

• Higher rates of ketosis 
• Likely due to GI side effects of drug such as vomiting and/or 

withdrawal/decrease of insulin

• Decreased oral intake may also contribute to ketosis events

• Compared to SGLT2s, considerably lower risk

• Current trials starting to address macro/microvascular outcomes

Albèr A, Brønden A, Knop FK. Short-acting glucagon-like peptide-1 receptor agonists 

as add-on to insulin therapy in type 1 diabetes: A review. Diabetes Obes Metab. 

2017;19(7):915-925.



In Summary
 Adjunctive Therapies

• Amylin
• Despite FDA approval 18 years ago, poor uptake

• Metformin
• Safe and most commonly used, but mixed data

• SLGT-2s 
• Meet many criteria for an ideal adjunt therapy, but significant concerns of 

ketoacidosis

• GLP-1s 
• Some early convincing evidence, more studies needed
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