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Endocrinology

16,181 licensed Endocrinologists in the US

Vanderbilt University Medical Center: Division of Endocrinology

• 24 clinical Endocrinologists

• 24 APPs

• 10 Inpatient

• 9 Outpatient

• 5 Hybrid



Normal 
Insulin 
Physiology 



Type 1 Diabetes

Autoimmune

Aut

Lifelong insulin treatment 



Type 2 Diabetes

Insulin resistance + deficiency 

Risk Factors:
- Family history
- Overweight/ Obesity
- African American, Hispanic, Asian, 

Native American, Pacific Islanders  





Incidence of PTDM

Organ Incidence

Kidney 10-20%

Liver 30-40%

Heart 20-30%

Lung 20-40%



Post Transplant Diabetes Mellitus 
(PTDM)

Same risk 
factors as for 

Type 2 

Pre-Transplant 
comorbidities

Hepatitis C 
infection (HCV)

Cystic fibrosis

Polycystic kidney 
disease (PCKD)

Transplant-
Associated 

Factors 

Deceased donor 
allografts

Post-
Transplant 

Risk Factors

Immunosuppressive 
Regimen

Cytomegalovirus 
(CMV) infection

Rejection 





Smokey
➢56-year-old male

➢Type 2 DM x 15 years

➢HTN, HLD

➢Diabetic nephropathy -> ESRD on HD x 3 years

➢DDKT- received Methylprednisolone 500mg in OR

➢Steroid taper:

➢ POD 1: Methylpred 250mg

➢ POD 2: Methylpred 125mg

➢ POD 3: Prednisone 20mg daily 



Mr. Commodore
➢65-year-old male

➢Type 2 DM

➢NICM, HErEF (on home Milrinone), HTN, CAD, CKD III, OSA, MDD, GERD, Iron Deficiency 

Anemia, Glaucoma, Prostate Cancer (now in remission)

➢OHT 

➢Steroid Course

➢ Methylprednisolone 125mg q8hours x 2 doses

➢ Methylpred 100mg x 1

➢ Methylpred 80mg x 1

➢ Methylpred 60mg x 1

➢ Methylpred 40mg x 4

➢ Prednisone 30mg daily until biopsy

Insulin drip for the 
first 5 days after 
transplant 



Pre-
Transplant



Diagnosing PTDM

➢Day 0-45: do not diagnose PTDM

➢Day 46-365: 

➢Oral Glucose Tolerance Test (OGTT)

➢ Fasting glucose 126mg/dl or >  and/or

➢ 2-hour plasma glucose 200mg/dl or >

➢ Fasting glucose 126mg/dl or >

➢Random glucose 200 or > WITH SYMPTOMS

➢Hemoglobin A1C 6.5% or > (may underestimate PTDM if used <1 year post-transplant)

➢Greater than 1-year post-transplant

➢OGTT

➢Hemoglobin A1C

➢ Fasting glucose/ Random glucose 





Fructosamine
• Glycated albumin; reflects average 

glucose levels over the preceding 2-3 

weeks

• A1C= 0.017 x fructosamine + 1.61



Steroids

Decrease insulin 
sensitivity

1

Increase hepatic 
gluconeogenesis

2

Increase 
appetite -> 
weight gain 

3

Effect on 
glucose is dose 
dependent 

4



Calcineurin Inhibitors (CNIs)

Tacrolimus 
> 

Cyclosporin

Increased 
islet cell 

apoptosis 

Decreased 
beta cell 

mass



Mammalian Target 
of Rapamycin 
Inhibitors (mTORI)

➢ Sirolimus

➢ Impaired insulin secretion

➢Reduction in insulin signaling 







Goals

Optimize long-term outcomes

Prevent microvascular and macrovascular 
complications

Lessen premature mortality

Decrease risk of graft loss

Lower glucose by targeting cause of hyperglycemia 

Avoid interaction with immunosuppression meds 



Glucose targets ➢During hospitalization: 100-180mg/dl

➢At home:

➢Fasting: 80-130mg/dl

➢Post-prandial: <180mg/dl

➢Continuous Glucose monitor (CGM):

➢> 70% time in range (TIR)

➢Target range is 70-180mg/dl

➢Hemoglobin A1C <7%



Treatment of PTDM

Continue education Nutritional 

counseling

Exercise Insulin Consider other 

medications 

Doses of 
immunosuppression 
medications are stable

Less than 20 units of 
insulin/day 







Initiating Insulin

0.3 units/kg: BMI <18.5 or high risk for hypoglycemia 

0.4 units/kg: Normal (BMI 18.5-24.9)

0.5 units/kg: Overweight (BMI 25-29.9)

0.6 units/kg: Obesity (BMI >30) or highly insulin resistant 

Basal insulin: 50% TDD

Bolus insulin: divide remaining 50% into 3 equal doses before meals

Correction scale:
• Low-dose: Insulin naïve, AKI, ESRD, Type 1 DM

• Moderate-dose: steroids, tube feeds, obesity, or requiring high insulin doses 



Smokey- POD 1
➢Methlypred 250mg

➢Weight: 107.4kg/ BMI 33.69

➢  Insulin regimen: start 0.6 units/kg TDD

➢ 107.4 x 0.6 = 64 units

➢ 64/ 2 = 32 units

➢Glargine: 32 units qhs

➢ Lispro 32/3 meals= 10 units 

➢ **Double prandial insulin for steroids

➢ Lispro 20 units with meals

➢Correction scale 4 units:50mg/dl for BG >150mg/dl ACHS



Smokey- POD 2-3
Glucose Lispro

118 20

218 28

186 24

145 0

POD 2
Methylpred 125mg

No change in insulin

Glucose Lispro

124 20

165 24

82 20

110 0

POD 3
Prednisone 20mg daily

Decrease Lispro to 16 units 
with meals
Decrease correction scale 
to 3 units:50mg/dl for BG 
>150mg/dl



Mr. Commodore
➢Transitioned off insulin drip

➢ **give basal insulin at least 2 hours before stopping insulin drip

➢Methylpred 40mg daily

➢Weight: 84.2kg

➢BMI 27.81

➢Start weight-based insulin dosing

➢ 0.3 units/kg TDD

➢Basal: 12 units

➢ Prandial: 8 units with each meal

➢Correction scale: 2 units:50mg/dl for BG >160mg/dl ACHS 



Mr. Commodore

➢ Increase Lantus to 15 units 
➢ Increase Lispro to 12 units with meals
➢ Continue correction scale 3 units: 50mg/dl for BG >150mg/dl
➢ Diabetes education- including insulin teaching 



Mr. Commodore

➢ Prednisone 40mg daily 
➢ Increase Lantus to 16 units 
➢ Increase Lispro to 18 units with meals
➢ Continue correction scale 3 units: 50mg/dl for BG >150mg/dl
➢ Diabetes education- including insulin teaching 



Mr. Commodore

➢ Continue Lantus 16 units 
➢ Increase Lispro to 24 units with meals
➢ Increase correction scale to 5 units: 50mg/dl for BG >150mg/dl









Sodium Glucose Transport 2 Inhibitors (SGLT2)



Glucagon-Like Peptide 
• Tablet: Rybelsus

• Daily: Victoza

• Weekly:

•   Ozempic

•   Trulicity

•   Mounjaro (+ GIP)



Smokey
➢8 months post-transplant 

➢ Immunosuppression regimen stable

➢Prednisone 5mg daily

➢Weight up 28 pounds since transplant

➢Hemoglobin A1C 7.2%

➢ Insulin regimen

➢ Lantus 28 units qhs

➢ Lispro 10 units with meals

➢ Lispro correction scale 2 units:50mg/dl for BG >150mg/dl



Smokey
➢Next steps

➢Continue Lantus 28 units qhs

➢Decrease Lispro to 8 units with meals

➢Decrease Lispro correction scale to 1 unit:50mg/dl for BG >150mg/dl

➢ Start Mounjaro 2.5mg weekly

➢Nutrition counseling

➢ Encourage physical activity/ exercise



Mr. Commodore
➢6 months post-transplant

➢ Immunosuppression regimen is stable

➢Prednisone stopped

➢Hemoglobin A1C 5.8%

➢Fructosamine 250umol/L

➢ Insulin regimen:

➢ Lantus 12 units qhs

➢ Lispro correction scale: 1 unit:50mg/dl for BG >150mg/dl ACHS

➢Adjustments?

➢ Jardiance 25mg daily

➢ Stop Lantus

➢ Continue Lispro correction scale



Hypoglycemia 

Glucose 
<70mg/dl

• Alert: 15 grams of fast-acting carbohydrates

• 4 ounces of fruit juice or REGULAR soda 
(NOT diet or zero)

• 4 glucose tablets

• Altered/ Unable to take PO

• Glucagon: glucagon, Gvoke, Zegalogue, 
Baqsimi nasal spray 

Treatment:



Continuous Glucose Monitors (CGMs)



Automated Insulin Pumps



Long Term 
Follow-Up

Monitor for 
microvascular 
complications

Annual eye exam

Annual foot exam

Annual microalbumin/ 
BMP

Cardiovascular risk 
reduction

Lipids

Blood pressure



Summary

➢Patients with diabetes > diabetes providers

➢Treat hyperglycemia with insulin in the hospital

➢When immunosuppression regimen is stable, can consider changing to oral meds/ 

GLP-1 to treat hyperglycemia 

➢Persistent PTDM should be treated as Type 2 DM, including monitoring for micro and 

macrovascular complications
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