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Learning objectives 

• Classification of diabetes 

• T1DM pathophysiology - GAD65 antibody and 

C-peptide. 

• Pharmacologic treatment of T1DM

• TDD for MDI and insulin pump 

• CGM report 

• DKA transition to MDI 

• T1DM clinical trials 



Classification of Diabetes

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



Recommendations on GDM

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1

• Test for undiagnosed diabetes at the first prenatal visit in 

those with risk factors. 

• Test for GDM at 24-28 weeks. 

• Test women with GDM for prediabetes or DM at 4-12 wks 

postpartum, using 75-g OGTT. 

• Women with GDM should have lifelong screening for DM at 

least every 3 yrs.

• Women with GDM found to have prediabetes should receive 

lifestyle intervention or metformin.  



Recommendations on CFRD and post-

transplantation DM

• Annual screening for CFRD with OGTT should begin by 

age 10 yrs. 

• A1c is not recommended to diagnose diabetes. 

• CFRD treatment is insulin regimen. 

• Beginning 5 yrs after the diagnosis of CFRD, annual 

monitoring of complications of diabetes.

• OGTT is the preferred test to make the diagnosis of post-

transplantation DM. 

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



Monogenic diabetes 

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



T1DM and Immune checkpoint inhibitor

de Filette JMK, et al. Immune checkpoint inhibitors and type 1 diabetes mellitus: a case report and systematic review. 

Eur J Endocrinol. 2019 Jul. 



Criteria for the diagnosis of Diabetes 

• Plasma glucose not a1c should be used to diagnose the acute onset of 

T1DM. 

• Screening for T1DM risk with a panel of autoantibodies is recommended 

in a research trail or in first-degree family members of T1DM.

• Persistence of two or more autoantibodies predicts clinical diabetes and 

may be used in a clinical trial. 

• Autoimmune markers: islet cell autoantibodies, GAD65-ab, insulin, the 

tyrosine phosphatases IA-2 and IA-2B and ZnT8. 



GAD65 antibodies and C-peptide

Thunander M, et al. Levels of C-peptide, body mass index and age, and their usefulness in classification of diabetes in relation to 

autoimmunity, in adults with newly diagnosed diabetes in Kronoberg, Sweden. Eur J Endocrinol. 2012 Jun;166(6):1021-9. 

Verge CF, et al. Anti-glutamate decarboxylase and other antibodies at the onset of childhood IDDM: a population-based study. 

Diabetologia 1994 37 1113–1120. 



Case 1

• Mr. G, 21 yo, diagnosed with T1DM age 11. On insulin pump for 8 yr. Weight 99kg. Currently 

on Medtronic 670G pump with below settings: 

•
Basal rate: (47.5 units per day)

MN 2.05

0430 2.00

0700 1.85

1400 2.00

2000 2.10

ICR

MN 1: 8

0500 1: 4

1000 1: 6 

1200 1: 5

1600 1:3.2

ISF

MN 1:28

0530 1:23

1000 1:21

1400 1:22

Blood glucose target: 

MN 90-110

0700 80-100

2200 90-110



Case 2

• Ms. N, 39 yo, diagnosed with T1DM in childhood and on MDI since then. Weight 

100kg. 

• Current diabetic regimen: 

Levemir 40 units BID 

Humalog 20 units TIDAC 

Humalog ISF 1:25 over 100 mg/dl



Pharmacologic therapy T1DM 

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



Insulin Development 

Cheng AYY, et al. Differentiating Basal Insulin Preparations: Understanding How They Work Explains Why They Are 

Different Adv Ther. 2019 May;36(5):1018-1030. 



Long acting insulin 

Thalange N, et al. Clinical Use of Degludec in Children and Adolescents with T1D: A Narrative Review with Fictionalized 

Case Reports2019. Diabetes Ther. Aug;10(4):1219-1237. 



Cheng AYY, et al. Differentiating Basal Insulin Preparations: Understanding How They Work Explains Why They Are 

Different. . Adv Ther. 2019 May;36(5):1018-1030. 

Long-acting insulin analogs



Short-acting insulin analogs

Cheng AYY, et al. Differentiating Basal Insulin Preparations: Understanding How They Work Explains Why They Are 

Different. . Adv Ther. 2019 May;36(5):1018-1030. 



Glucose-lowering effect of different insulin

Cheng AYY, et al. Differentiating Basal Insulin Preparations: Understanding How They Work Explains Why They Are 

Different. . Adv Ther. 2019 May;36(5):1018-1030. 



Concentrated Insulin 

Schloot NC, et al. Concentrated insulins in current clinical practice. Diabetes Res Clin Pract. 2019 Feb;148:93-101. 

https://www.ncbi.nlm.nih.gov/pubmed/30583034


Median cost of insulin products 

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



Initial TDD (total daily insulin dose)

• TDD = wt (kg) x 0.3 - 0.5 – T1DM or pt with CKD

• TDD = wt (kg) x 0.7-1.0 – for obese / insulin resistant pts 

500

TDD

50% Long acting 50% short acting

Meal bolus

ICR

Hyperglycemia 

correction 

ISF

1500

TDD

TDD

TDD = 30 units/day.    ICR 1:16. ISF 1:50 over BG target  

TDD = 50 units/day.    ICR 1:10. ISF 1:30 over BG target 

TDD = 100 units/day.  ICR 1:5. ISF 1:15 over BG target 



Insulin pump use in T1DM 
• Basal rate: (u/hr, 47.5 units per day)

MN 2.05

0430 2.00

0700 1.85

1400 2.00

2000 2.10

ICR

MN 1: 8

0500 1: 4

1000 1: 6 

1200 1: 5

1600 1:3.2

ISF

MN 1:28

0530 1:23

1000 1:21

1400 1:22

Blood glucose target: 

MN 90-110

0700 80-100

2200 90-110

• AIT: 3 hrs

• Pump insulin delivery is more efficient. 

~ 80% of MDI basal as a starting point. 

• Different ICR and ISF 

• Different BG target 

• Temporal Basal use when changing 

from Long acting to pump. 



Insulin pumps

Medtronic 670G 
Omnipod 

Tandem T slim pump



Insulin pump report



Continuous Glucose Monitor 



Continuous Glucose Monitoring (CGM)

Chehregosha H, et al. A View Beyond HbA1c: Role of Continuous Glucose Monitoring . Diabetes Ther, 2019 Jun;10(3):853-863. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chehregosha%20H%5BAuthor%5D&cauthor=true&cauthor_uid=31037553


CGM report

Chehregosha H, et al. A View Beyond HbA1c: Role of Continuous Glucose Monitoring . Diabetes Ther, 2019 Jun;10(3):853-863. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chehregosha%20H%5BAuthor%5D&cauthor=true&cauthor_uid=31037553


Individualized Glycemic targets 

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



Assessment of hypoglycemia risk 

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



Hypoglycemia recommendations 

• Symptomatic and asymptomatic hypoglycemia – CGM 

• Glucose 15-20 g is the preferred treatment with BG < 70 mg/dl. 

Recheck BG in 15 min. 

• Glucagon should be prescribed for level 2 hypoglycemia (< 54 

mg/dl)

• Hypoglycemia unawareness or one or more episodes of level 3 

hypoglycemia trigger evaluation of treatment plan. 

• Hypoglycemia unawareness or level 2 hypoglycemia should raise 

glycemic targets for a few weeks in order to partially reverse 

hypoglycemia unawareness. 

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



Glucagon and Baqsimi



Fayfman M, et al. Management of Hyperglycemic Crises: Diabetic Ketoacidosis and Hyperglycemic Hyperosmolar State. Med 

Clin North Am. 2017 May;101(3):587-606.  

Management of hyperglycemic Crises

https://www.ncbi.nlm.nih.gov/pubmed/28372715


Initial TDD (total daily insulin dose)

• TDD = wt (kg) x 0.3 - 0.5 – T1DM or pt with CKD

• TDD = wt (kg) x 0.7-1.0 – for obese / insulin resistant pts 

500

TDD

50% Long acting 50% short acting

Meal bolus

ICR

Hyperglycemia 

correction 

ISF

1500

TDD

TDD

TDD = 30 units/day.    ICR 1:16. ISF 1:50 over BG target  

TDD = 50 units/day.    ICR 1:10. ISF 1:30 over BG target 

TDD = 100 units/day.  ICR 1:5. ISF 1:15 over BG target 



Glycemic targets in hospitalized patients 

• Insulin therapy should be initiated for BG > 180 mg/dl. Target BG range 

of 140-180 mg/dl in critically ill pts and non critically ill pts. 

• More stringent goal 110-140 mg/dl for selected pts without significant 

lows. 

Perioperative care: 
• Target glucose 80-180 mg/dl. 

• Withhold metformin the day of surgery. 

• Withhold any other oral hypoglycemic agents the morning of surgery or 

procedure and give half of NPH or 60-80% of long-acting analog or 

pump basal. 

• Monitor BG every 4-6 hrs and dose with rapid-acting insulin as needed.  

ADA- Standards of Medical Care in Diabetes 2019. Jan 2019 Diabetes Care, Vol 41. sup1



T1DM clinical trials

Pathak V, et al . Therapies for Type 1 Diabetes: Current Scenario and Future Perspectives. Clin Med Insights 

Endocrinol Diabetes.. 2019 May 3;12

https://www.ncbi.nlm.nih.gov/pubmed/31105434


T1DM clinical trials

Pathak V, et al . Therapies for Type 1 Diabetes: Current Scenario and Future Perspectives. Clin Med Insights 

Endocrinol Diabetes.. 2019 May 3;12

https://www.ncbi.nlm.nih.gov/pubmed/31105434


Summary 

• Classification of diabetes 

• T1DM pathophysiology - GAD65 antibody and 

C-peptide. 

• Pharmacologic treatment of T1DM

• TDD for MDI and insulin pump 

• CGM report 

• DKA transition to MDI 

• T1DM clinical trials 


