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Learning Objectives

1. Review of technologies in diabetes management 

2. When, what and how to use diabetes technology 

3. Individualizing selection of diabetes technologies to improve 
outcomes in clinical practice 



Case 1

48-year-old Asian Indian with T2D of 10 years. He is on metformin 1000 
mg BID, Glimepiride 4 mg OD, Sitagliptin 100 mg OD, and Pioglitazone 
15 mg OD. His fasting glucose are ~100-120. A1c was 8.2. Other 
medical history includes hypertension and dyslipidemia. 

Examination: Vitals are normal. BMI 29. 

What is next best step to manage his diabetes?
A. Add a SGLT-2 inhibitor 
B. Increase dose of pioglitazone to 45 mg 
C. Add basal insulin 
D. Stop Sitagliptin and consider GLP-1R 

analog



Current Status of Glycemic Control in T1D

Red Line: 2010-2012
Blue Line: 2016-2018

✓Only 21% adults achieve ADA goal 
of A1c <7%

✓Only 37% adults achieve A1c <7.5%



How Can We Change Current Situation?



Indian J Endocrinol Metab 2012; 16: 528–531

A1c Alone is Not Helpful in Managing Diabetes



Self Monitoring of Blood Glucose (SMBG) 

Data by age groups (,13, 13-<26, 26-50, >50 years)
Adjusted for insulin delivery method, sex, race/ethnicity, insurance status, and 
household income

Diabetes Care. Jul 2013; 36(7): 2009–2014. 



Why CGM?

Diabetes Technol Ther. 2017; 19: S-55–S-61



Case 1

A1c 8.2, mean glucose 123, >95% in target range



Labs



Guidelines for CGM Use



When to Start CGM in T1D?

Diabetes Care. 2022 Mar 1;45(3):750-753



When to Consider CGM in T2D

• Grade A
• All patients with T2D on insulin therapy 

• Patients with problematic hypoglycemia 

• Age >65 years 

• Grade B
• May be recommended for T2D not on intensive insulin therapy 



Which Method of CGM (rtCGM vs isCGM) is Preferred?

• rtCGM should be recommended over isCGM for people with diabetes 
with problematic hypoglycemia who require alert (Grade B)

• Age>65 on insulin therapy (Grade A) 

• isCGM may be considered for (Grade D)
• Newly diagnosed T2D

• T2D treated with non hypoglycemic therapies 

• Motivated to scan device several times per day 

• At low risk for hypoglycemia but desire more data than SMBG 



• Professional CGM should be used in 
• Newly diagnosed DM 

• Not using CGM 

• May have problematic hypoglycemia but no access to personal CGM

• T2D on non-insulin therapies who would benefit from episodic CGM use 

• As a trial before committing to daily use 

When Should Professional CGM be Considered?

Level of evidence: Grade B



Currently Available CGMs



Changing Landscape of Diabetes Management

1908-1945 1965-2000 1999-2022

? 10-15% 35-40%A1c <7%



Case 2

• 62 year with T2D of 15 years. He is on metformin and basal insulin, glargine U100 
of 42 units at night. He could not tolerateDPP-4i or GLP-1RA in the past. He had 
recurrent UTIs with SLGT-2i.  

• A1c 8.5%

• Fasting glucose: 90-140 mg/dL 

What is next best step to manage his diabetes?
A. Consider pioglitazone 15 mg per day
B. Increase basal insulin 
C. Consider trial of DPP-4i 
D. Consider CGM



Professional CGM

✓ Fasting first approach may lead to overbasalization

✓ Consider CGM to review glucose data 

✓ Based on CGM, if drop in glucose from midnight to 
morning is >50- Reduce basal rate and consider 
additional therapy 



Case 2: 3-Month Follow-up after MDI

• We started on multiple daily injections with long-acting and short 
acting insulin. Patient was trained on the use of both types of insulin 
pen. 

• At 3-month follow up: A1c was 8.7%

What is next best step to manage his diabetes?
A. Increase basal insulin dose
B. Increase prandial insulin dose 
C. Consult dietitian 
D. Continue same and follow up after 3 month



Connected Pens in DM Management

• 10-59% of individuals with T1D reported missing 
at least 1 bolus dose per week 

• 10-30% of individuals with T1D reported missing 
at least 1 basal dose per month 

• 1-30% of individuals with T2D reported missing at 
least 1 basal insulin dose per month 



Connected Insulin Pen Concept



Connected Pens in US Market



Connected Pen Caps





Case 2: 6-Month Follow-up 

• Patient is currently on MDI with once daily long-acting insulin and 
three time short acting insulin for meals. We considered connect 
pen for this patient. However, patient did not like it as it required 
some additional work and stopped using it. 

• HbA1c was 8.0%

What is next best step to manage his diabetes?
A. Increase basal insulin dose
B. Increase prandial insulin dose 
C. Consider insulin pump
D. Consider automated insulin delivery system



Evidence with AID Systems in T1D



Evidence for AID in T2D

Table. AID RCTs in T2D

Study System
Duration of 
AID Control Group

Target 
Range Time in target improvement

Kumareswaran 2014 Hovorka 24h Usual Care 70-144 +16% (40 v 24%)
Thabit 2017 Hovorka 72h Conventional SQ 100-180 +21.8% (59.8 v 38.1%)
Bally 2018 Hovorka up to 15d Conventional SQ 100-180 +24.3% (65.8 v 41.5%)

Taleb 2019 Haidar 24h MDI 72-180 +23% Overnight (100 v 78%)
Boughton 2021 Hovorka 20d MDI 100-180 +15.1% (52.8 v 37.7%)

Peters 2022 OP5 8 wk MDI 70-180 +15.1% (52.8 v 37.7%)



Simplified Pump Options for T2D Management 



AID Systems in the US Market

Ease of start Weight TDD/ usual pump 
settings

Usual pump settings TDD/usual pump 
settings

Targets Usual, lower or higher 100, 110, 120
Temp: 150

112.5-160
Sleep: 112.5-120
Exercise: 140-160

110,120,130,140,150

Auto corrections Yes Yes Yes No

What can be 
adjusted to optimize 
outcomes

Nothing. Adjust 
weight if >15% 
change

ICR- 10-20% lower
AIT-2

Basal, ICR, correction, ICR, 10-20% lower
Correction+ correct
above, AIT*,  

Auto exists No (BG-run mode up 
to 72 hours)

Safe basal due to 
min/max or CGM 
signal loss 

No Automated limited



Limitations of Insulin Delivery Technology in T2D

• Lack of evidence-based clinical trials 

• T2D being heterogeneous and progressive disease, there is no 
guidance on when and how to initiate technology 

• Current pumps are designed to hold 200-3000 units only 

• Limited evidences on concentrated insulin use 

• Lack of education to patients with T2D 

• Therapeutic inertia 



Technologies Uptake and A1c Over Last 10 Years



% of people with A1c <7% by diabetes technology use



•How to Select the Best Option

How to Select the Best Option



One Size Does Not Fit All

Courtesy of Dr. Wadwa



How to Select the Best Option

Patient

ProviderClinic

1. Goal 
2. Preference 
3. Cost 
4. Peer opinion 

1. Best for your patients 
2. Cost/insurance coverage 
3. Customer care support
4. Future development

1. Ease of training 
2. Integration in the clinic
3. Less demanding 
4. Download and interpretation 



Case 3

• 47-year-old male with 44 years of T1D

• Legally blind 

• On peritoneal dialysis 

• Multiple comorbidities: hypertension, 
dyslipidemia, stroke, and autonomic neuropathy

• Wife manages diabetes  

• Once a day long-acting insulin 

• In 2016, A1c was 5.4%, most of meter glucoses 
above 200, and one episode of severe 
hypoglycemia 







CGM with Siri Integration Improves Glycemic Control 

in Legally Blind Patients with Diabetes



Case 4

• 68-year-old female with type 1 diabetes for 16 years 

• A1c ~7.5-8.2%

• Other medical conditions: dyslipidemia, anxiety disorder, granuloma 
annulare, and osteoporosis

• No diabetes complications

• Minimal cognitive decline 

• Hypo unawareness 

• Living with husband who has long-standing T2D on IIT

• On Medtronic 670 G but didn’t like it



• 2-week follow-up after Control IQ start (1/2021)

• Had severe hypoglycemia in the clinic



Experimental Fully-Automated AID

• Alert Auto-off: off 

• Basal rate adjustment

• Set sleep time 2-3 hours after 
average sleep time

• Aggressive change in correction 
factor

• The only manual action: If BG is 
>250 for more than 2 hours, change 
infusion set and take a bolus 





Take Home Message

✓CGM and AID is the first line of management in T1D.  

✓CGM should be considered from onset of T1D. 

✓Use of CGM in insulin-requiring T2D improves A1c. 

✓CGM first followed by consideration of connected pens or simplified 

pumps in T2D. 

✓AID can be considered in T2D. It is currently off-label. Useful in 

patients who requires <100 units per day.




