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• A 16-year-old girl presents with polyuria and polydipsia

for 3 weeks 

• Past history: none

• No medications

• Family history: no DM 

• Weight 50, BMI 21, normal examination 

• Random glucose 360 mg (20 mmol), normal HCO3, normal

creatinine, VBG: normal pH, no serum ketones 

• How would you approach? 

Case 1



• HbA1c 12.4%

• C-peptide 0.7 ng/ml (normal 0.5-2.0)

• GAD (Glutamic acid decarboxylase) antibodies 139 (NL <5)

• Insulin autoantibodies 0.1 (normal <0.4)

• IA-2 (insulinoma antigen) antibodies 8  (NL <7.5)

• ZnT8 (Zinc transporter) antibodies <5 U/ml (normal)

• What is your assessment?

Case 1: labs



• Type 1 DM was diagnosed based on age, normal BMI,

   no family history of DM and positive GAD antibodies

• Insulin was recommended but the mother refused

• They saw a dietitian who told them “pancreas is normal as 

   c-peptide is normal” & started low carbohydrate diet

• At 3 months, C-peptide 1.2 ng/ml (0.5-2.0), A1c 6.1% 

• Patient and mother are happy  

• What is next?

Case course



• Age <35 years

• Normal BMI (<25)

• Unintentional weight loss

• Ketoacidosis  

• Glucose >20 mmol (360 mg) at presentation 

Features that suggest 
type 1 DM
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• Some patients do not have DKA at presentation

• DKA can occur in type 1 DM & type 2 DM

• If the diagnosis is not clear, order autoantibodies:

• Start with GAD antibodies. If high, no need for others

• If GAD antibodies are negative, order: 

       • IA-2 (insulinoma antigen)  &/or

       • ZnT8 (Zinc transporter antibodies)

• No antibodies in 5-10% (idiopathic type 1 DM) 

Type 1 DM
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C-peptide: is it helpful?

• Serum C-peptide levels can be normal in type 1 DM 

• Levels can be variable depending on glucose levels

• C-peptide is not recommended at the time of 

  diagnosis to differentiate type 1 from type 2 DM  

• ADA recommends C-peptide only in certain conditions 
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If antoantibodies are

 negative and the type of

 DM is not clear 

We need further evaluation



Approach to antibody 
negative cases: age <35 y 

< 0.6 ng/ml 
 (200 pmol/L)

Serum C-peptide

Type 1 DM

Features of DM 2
(BMI ≥25, no wt. loss, no ketoacidosis) 

Features of monogenic diabetes

(any of the following):
• A1c < 7.5% at diagnosis

• 1 parent with DM

• Features (renal cysts, lipodystrophy, 

     deafness,..)

• Monogenic DM probability >5%

Yes

                     
>0.6 ng/ml
 (200 pmol/L)

Genetic testing 

for monogenic DM 

No

                         
No

                     
Yes

                  

Unclear classification

Monitor 
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Approach to antibody 
negative cases: age >35 y 

> 1.8 ng/ml
 (600 pmol/L)

                     

Unclear classification
Careful follow up 

May stop insulin with monitoring 

Consider non-insulin therapy

Type 2 DM

                     
< 0.6 ng/ml
  (600 pmol/L)

                     

  0.6-1.8 ng/ml
 (200-600 pmol/L)

                     

Consider C-peptide 

after > 3 years

  Indeterminate
(DM1, DM2, MODY)

                     
Consider C-peptide
     after > 5 years
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Type 1 DM

                     



• May have type 1 DM (with honeymoon) or type 2 DM

• Continue insulin with home glucose monitoring

• Some may need only basal insulin (try to keep it) 

• Can do home ketones (capillary or urine) 

• May consider a trial of stopping insulin close follow up

• If glucose goes high or with ketones, resume insulin

Follow up of antibody       
     negative case



• The patient had clear features of type 1 DM 

     - Young age (16 years), normal weight, symptoms, 

       no family history of type 2 DM 

     - GAD antibodies were high (confirmed type 1) 

• There was no need for other antibodies 

• C-peptide level is NOT helpful 

• Going off insulin does not mean it is not type 1 DM

• Glucose can go normal without insulin (honeymoon)

• Honeymoon phase can last few months (rarely >1 year)

• Problem of intervention of non-physicians in management 

CASE 1: messages



CASE 2
• A 14-year-old girl with no past medical history 

• Her brother was diagnosed with type 1 DM at age 16

    about 6 months ago

• Family reported no symptoms 

• Father was checking home glucose (150-200 mg)  

• Fasting glucose 100 mg (5.6 mmol), GAD antibodies

   39 (NL <17), HbA1c 5.6%

• How would you approach?



• Pre-stage 1:

- 1 autoantibody or transient single autoantibody

- Normal glucose 

- No symptoms 

• Stage 1 T1DM:

- 2 or more autoantibodies

- Normal glucose (FPG, A1c, OGTT)

- No symptoms

- Risk of DM 44% by 5 years

Stages of type 1 DM
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• Stage 2 T1DM:
- 2 or more autoantibodies 
- Dysglycemia (prediabetes) :

• Fasting glucose 100-125 mg or A1c 5.7-6.4% or 
     2-hour post 75-g OGTT (recommended) 140-199 mg

- No symptoms 
- Risk of clinical DM 75% by 5 years

• Stage 3 T1DM (clinical):
- Autoimmunity (some antibodies may disappear)

- Hyperglycemia (at the level of DM)
• Fasting glucose ≥126 mg or A1c ≥6.5% 

- Symptoms of DM

Stages of type 1 DM
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• Relatives of patients with type 1 DM have a 15-fold 

   increased risk of developing the disease compared

   with patients who don’t have a relative with type 1 DM

• However, most (90%) patients who are newly

   diagnosed with type 1 DM do not have a family history

    of the disease  

• People with stage 1 or stage 2 are at high risk for

   developing stage 3 (clinical) type 1 DM

At risk for type 1 DM 
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• Many interventions were tried to prevent the  

   occurrence of type 1 DM in early stages

• The only approved medication till now is Teplizumab 

• Teplizumab is a monoclonal antibody that leads to

   deactivation of autoreactive T lymphocytes, so reduces

   the destruction of Beta cells 

• It slows the progression from stage 2 to stage 3 T1DM

• Delay of progression of DM by an average of 2 years

Can type 1 DM be 
prevented?
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• Indication: age ≥8 years with stage 2 type 1 diabetes

• Treatment: IV infusion for 14 days

• Side effects:  low WBC, rash, cytokine release  

  syndrome, high liver enzymes 

• Cost: 

    - 1 vial = $13,850

    - Course of 14 days = $193,900 

Teplizumab for 
prevention of type 1 DM
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• The incidence & prevalence of type 1 DM is increasing 

• The risk of type 1 DM is variable 

• The risk is higher with a family history of type 1 DM

• The risk is higher in children (in general)

• The risk is lower in adults (in general) 

• Screen relatives of patients with type 1 DM with

   autoantibodies

Screening for type 1 DM
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• GAD antibodies 

• IA-2 (insulinoma antigen)

• ZnT8 (Zinc transporter antibodies) 

• IAA (insulin autoantibodies)

• ICA (islet cell antibodies)

Screening for type 1 DM
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• If 1 autoantibody is positive:
  - Repeat and check other autoantibodies after 3 months

    - If ALL negative = pre-stage 1 T1D

    - If 1 positive and others negative = pre-stage 1 T1D

    - If 2 autoantibodies + normal glucose = stage 1 T1D 
• Pre-stage 1 T1D: 

- Monitor capillary glucose, A1c, antibodies yearly for 3 years 

• Stage 1 T1D:

   - Monitor home glucose, A1c (every 1-6 months)
     depending on age 

   - Refer to diabetes specialist  

Screening for type 1 DM
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