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Hypoglycemia in adults 
without diabetes



Case 1
• A 22-year-old woman presents with episodes of    

   palpitations, tremors and sweating for 3 months

• She notes the episodes resolve after taking juices or

   sugary food

• Past medical history: none 

• No surgeries  

• She is not taking any medications 

• How would you approach?



Case approach
• Is it hypoglycemia?

• Whipple’s triad:

• Symptoms of hypoglycemia

• A low blood glucose during the symptoms

• Resolution of symptoms when glucose increases



Symptoms of hypoglycemia

• Autonomic (adrenergic):

    

    

    

    

   

Palpitations Sweating Tremor Hunger

Weakness Nervousness Paresthesia

• Neuroglycopenic:

    

Irritability Confusion Abnormal behavior

Seizure Loss of consciousness

Slurred speech

Focal neurological deficit



Symptoms of hypoglycemia

• Some patients may not give an accurate history 

• Some patients cannot describe symptoms because 

    of cognitive dysfunction at the time of episodes 

• Ask a family member or friend about symptoms 

• Neuroglycopenic symptoms usually indicate a 

    a pathologic condition 

• Do symptoms occur during fasting or after meals?



Definition of hypoglycemia
(not related to DM)

• Not by glucometer (can help initially)

• Not by CGM (continuous glucose monitoring)

Serum glucose <55 mg (3 mmol)



Causes of hypoglycemia

1) Medications:
 • Insulin, sulfonylureas, meglitinides

 • GLP-1 agonists 

 • Indomethacin 

 • Quinine (treatment of malaria)

 • Pentamidine (antiparasitic)

 • Trimethoprim-sulfamethoxazole 

 • Quinolones (such as Levofloxacin)

 • Lithium

 • Tramadol  

 • ACEI, ARB, Beta blockers  

Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Causes of hypoglycemia

2) Endogenous hyperinsulinism

 3) Alcohol

 4) Critical illness (sepsis)

 5) Renal, liver or cardiac failure  

 6) Malnutrition

 7) Adrenal insufficiency, growth hormone deficiency

 8) Malignancy (non-islet cell tumor)  

 9) Malaria 

10) Glycogen storage disease 

11) Anorexia nervosa

 
Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Causes of hypoglycemia

 Endogenous hyperinsulinism

1) Insulinoma  

2) Use of herbs or supplements containing SU

3) Functional beta cell disorder [noninsulinoma

    pancreatogenous hypoglycemia syndrome (NIPHS)] 

4) After bariatric surgery  

5) Insulin autoimmune hypoglycemia 

6) Factitious (using insulin, SU or meglitinide) 

Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Approach to hypoglycemia

• Whipple’s triad should be present 

• Take a good history:

     • Symptoms fasting or post-prandial (or both)

     • Medications, supplements, herbs 

     • Alcohol 

     • Bariatric surgery 

     • Chronic illness (cancer, kidney or liver disease)

     • Other symptoms (adrenal insufficiency)

     • Social & psychological history 

     • Family history of hypoglycemia 

     • Family history of DM (use of medications)



Approach to hypoglycemia

• A useful way is to classify the case to: 

1) Sick or hospitalized patient: 

     • Is usually non-insulin-mediated 

     • Review medications 

     • Can be due to critical illness, kidney or liver disease, 

        adrenal insufficiency, malignancy, malnutrition  

2) Healthy individual: 

     • Review medications, supplements, herbs 

     • Is usually due to endogenous hyperinsulinemia or 

        factitious hypoglycemia   



Approach to hypoglycemia

• Measure glucose at home when you have symptoms 

• If capillary glucose <65 mg with symptoms that resolve 

   after correcting low glucose, do further evaluation   

• If capillary glucose ≥80 mg with symptoms, this is not 

   hypoglycemia; no further evaluation  

• If capillary glucose 65-79 mg with symptoms, 

   hypoglycemia is less likely; continue home monitoring 

   for 1-2 months. If glucose ≥65 mg, no testing needed

• Give instructions on how to treat hypoglycemia



Do testing during 

symptomatic hypoglycemia

Do investigations for 
hypoglycemia

If hypoglycemia is confirmed 

(glucometer or lab)



Approach to hypoglycemia

• You want to do the testing during hypoglycemia 

• Ask the patient to come to the clinic 

• If hypoglycemia develops with fasting, have the patient

   come fasting 

• If hypoglycemia develops postprandial, ask the patient

   to come after eating 

• Many patients will develop hypoglycemia during

  observation within 6-8 hours 

• If no hypoglycemia, do provocative testing 



Testing for hypoglycemia

• If no symptoms develop during observation in the clinic

• Perform provocative testing:

 - Supervised fast (if symptoms with fasting)

 - Mixed meal test [if symptoms postprandial (within 

                       5 hours after a meal)]    

Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Testing for hypoglycemia

• The following tests to be done during hypoglycemia: 

 • Glucose

 • Insulin

 • C-peptide 

 • Proinsulin 

 • Beta-hydroxybutyrate 

         • Sulfonylureas and meglitinides screen

• Insulin antibodies (can be done any time) 



Supervised fasting 
(72-hour fasting test)

• Start fasting at home after evening meal 

• Admit to the hospital 

• Take only calorie-free drinks  

• Stop non-essential medications & supplements 

• Ensure patient is active during waking hours 

• Monitor for symptoms of hypoglycemia 

• Monitor capillary glucose initially every 2 hours then 

  every 30 minutes when glucose is <70 mg

   Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Supervised fasting 
(72-hour fasting test)

• End the test if:

  Glucose <55 mg with symptoms 

  Glucose <45 mg with no symptoms 

          72 hours with no symptoms 

• Draw blood tests when hypoglycemia develops  

• Feed the patient and observe  

   
Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Use of glucagon test in 
supervised fasting test

• Glucagon (1 mg IV) is given at the end of the fasting test

• Glucose is measured after 10, 20, and 30 minutes 

• In healthy people, glycogen storage will be depleted

   and glucose will not increase after glucagon 

• If glucose increases >25 mg, this indicates insulin or 

   IGF effect (they inhibit glycogenolysis)

• This increase indicates insulin or IGF-mediated etiology

   Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Mixed-meal test 
• Used if symptoms develop after meals 

• Fasting overnight 

• Use a meal similar to what the patient reports has caused

   hypoglycemia 

• Observation for 5 hours 

• Draw blood tests if symptoms of hypoglycemia with 

    glucose <60 mg 

• Stop the test if :

      - Symptoms of hypoglycemia with glucose <60 mg 

      - At the end of 5 hours 



Interpretation of tests 
for hypoglycemia

• Normally, insulin and C-peptide should be low during   

   hypoglycemia; and high beta-hydroxybutyrate  

• High or normal insulin (≥3 µU/mL)= insulin mediated 

  hypoglycemia 

• High C-peptide (≥0.2 nmol/L)= endogenous insulin 

      - Insulinoma, insulin autoimmune, SU or meglitinides, 

         beta cell disorders, post-bariatric surgery

• Low C-peptide (<0.2 nmol/L)= exogenous insulin 

 



Endocrine Society guidelines. J Clin Endocrinol Metab 2009;94(3):709



Factitious hypoglycemia

• Patient is taking insulin, SU or Meglitinides 

• Always do blood screening for SU & Meglitinides

• SU & Meglitinides cause high insulin & high C-peptide

• Exogenous insulin causes high insulin & low C-peptide

• Some insulin assays measure only human insulin and

   do not detect insulin analogs (will show low insulin level)

   while some detect both human and analog insulins

    - Check with the laboratory  

    - If needed, measure insulin analogs

 



Factitious hypoglycemia

• Also called surreptitious hypoglycemia: 

     - Patient is using insulin, SU or Meglitinides secretly

• Is observed in people who work in the health care

   systems, living with relatives with diabetes, and those 

   with social issues or mental illness 

• It may be difficult to diagnose 

• Malicious hypoglycemia: 

    - Intentionally caused by another person 

    - Can be done by a health care worker or a relative

    - Most commonly using insulin 



Insulinoma
• Very rare (1-4 cases per million per year) 

• Hypoglycemia is usually with fasting 

• Usually single tumor. Rarely multiple or associated with

   Multiple Endocrine Neoplasia (MEN) type 1 

• Very rarely, low insulin with high proinsulin (proinsulinoma)

• DO NOT do imaging before determining the cause of 

   hypoglycemia 

• CT or MRI abdomen (or ultrasound) to look for insulinoma 

• If not localized, do endoscopic ultrasonography (EUS)

• If not localized, do selective arterial calcium stimulation

 



Treatment of insulinoma

• Surgery (if tumor is localized) 

• Medications (if tumor is not localized or high surgical risk):

    - Diazoxide 

    - Somatostatin analogs (Octreotide, Lanreotide) 

    - Verapamil

    - Phenytoin

• Ethanol or radiofrequency ablation 

• Surgery can be offered if the tumor is not localized 

  and no response to medical therapy 

 
Palani G, et al. Endocr Pract 2023;29(4):286



Insulin autoimmune 
hypoglycemia

• Due to antibodies to insulin or to insulin receptors 

• Very rare. Most cases were reported from Japan

• Very high insulin and very high C-peptide (>10 times)

    with hypoglycemia  

• Insulin binds to antibodies then dissociates in an 

   irregular pattern and causes hypoglycemia 

• If antibodies to insulin receptor, hypoglycemia occurs 

   due to antibody activation of the receptor

• Hypoglycemia occurs with fasting, postprandial or both

• Treatment: steroids, immunosuppression 

Palani G, et al. Endocr Pract 2023;29(4):286



Post-bariatric surgery 
hypoglycemia

• Occurs after gastric bypass surgery (usually >6 months)

   Can occur after gastric sleeve

• Postprandial hypoglycemia (1-3 hours after meals)

• Rapid gastric emptying leads to increased glucose

   absorption and increased insulin secretion  

• Can be confirmed with mixed meal test 

• Same labs as insulinoma (high insulin, high C-peptide)

• Management: small multiple meals, low carbohydrate

   (<30 gm/meal), complex carbs, protein-rich, high fiber 

• Medications: acarbose, diazoxide, octreotide, verapamil 

 Palani G, et al. Endocr Pract 2023;29(4):286;Salehi M, et al. J Clin Endocrinol Metab 2018;103:2815.



Noninsulinoma pancreatogenous 

hypoglycemia syndrome (NIPHS)

• Due to islet hypertrophy and nesidioblastosis

  (neodifferentiation of islet of Langerhans cells from

  pancreatic duct epithelium)

• High insulin and high C-peptide with hypoglycemia  

• Very rare. Suspect if insulinoma is not localized 

• Hypoglycemia occurs postprandially

• Selective arterial calcium stimulation may distinguish

   NIPHS from insulinoma 

• Treatment: dietary modification, medications (acarbose,

   diazoxide, octreotide,..). Surgery for refractory cases  

Palani G, et al. Endocr Pract 2023;29(4):286



Non-islet cell tumor

• Hypoglycemia due to a tumor producing IGF-2 or 

   pro-IGF-2

• Can be caused by fibrosarcoma, hepatic cancer, 

   GI tumors, renal cell cancer, neuroendocrine tumors

• High IGF-2 or pro-IGF-2 levels 

• Low insulin, low C-peptide with hypoglycemia

• The patient is usually sick with a known malignancy

• Hypoglycemia occurs usually fasting 

• Treatment: of the tumor (surgery, chemotherapy).

    Glucocorticoids have been used   

Palani G, et al. Endocr Pract 2023;29(4):286; Bodnar TW, et al. J Clin Endocrinol Metab 2014;99:713.



Case 2
• A 28-year-old woman reports episodes of    

   palpitations, tremors and sweating for 6 months

• She notes the episodes occur after meals 

• Symptoms resolve after taking juices or cakes

• Past medical history: none 

• No medications   

• How would you approach?



Case 2: follow up
• She was advised to do home glucose monitoring

• Blood sugars during symptoms:  54, 50, 48 mg

• This is hypoglycemia

• She has Whipple’s triad

• Do investigation for hypoglycemia 

• If no cause, it is called: “postprandial hypoglycemia”

• Used to be called “reactive hypoglycemia ” 

• Thought to be due to high level of insulin after a

   high carbohydrate meal or prolonged action of insulin

• May occur in people at risk for diabetes

• OGTT is not useful; DO NOT do it 



Postprandial hypoglycemia

• Management is mainly dietary modification

  - Small frequent meals (<3 hours between meals)

  - Avoid or limit simple carbohydrate (juices, sweets)

  - Complex carbohydrates (grains, vegetables, legumes)

  - High fiber (fruits, vegetable, leafy greens)

  - Increased protein (chicken, beans, peas)  

• Regular exercise 

• Calcium channel blockers may help 

      - Verapamil, Diltiazem, Nifedipine 



Case 3
• A 48-year-old woman reports episodes of    

   palpitations, tremors and sweating for 6 months

• She notes the episodes occur 1-2 hours after meals 

• She says the symptoms resolve sometimes after 

    taking juices or sugars

• Past medical history: none 

• No medications   

• How would you approach?



Case 3: follow up
• She was advised to do home glucose monitoring

• Blood sugars during symptoms are:  84, 76, 95 mg

• Assessment & Plan?

• This is NOT hypoglycemia

• Whipple’s triad is not present 

• Rule out other causes: anxiety, emotional distress,

   hyperthyroidism, menopause, pheochromocytoma,

   arrhythmia, cardiac valvular disease  

• If no cause, called: “ Idiopathic postprandial syndrome” 



Idiopathic postprandial 
syndrome

• Cause is not known 

• Management is mainly dietary modification

  - Small frequent meals (<3 hours between meals)

  - Avoid or limit simple carbohydrate (juices, sweets)

  - Complex carbohydrates (grains, vegetables, legumes)

  - High fiber (fruits, vegetable, leafy greens)

  - Increased protein (chicken, beans, peas)  

• Acarbose is mostly used 

• Sitagliptin & Metformin have been tried



• It is not accurate

OGTT (oral glucose tolerance test)

should not be used in 

the evaluation of hypoglycemia

• Many normal persons develop hypoglycemia



Case discussion 1 
• A 44-year-old lady reports symptoms of hypoglycemia

• Home glucose 40, 35, 50 mg (fasting & postprandial)

• In the clinic, no hypoglycemia after 6 hours observation

• She was admitted for a supervised fasting test

• After 24 hours, hypoglycemia (40 mg) with symptoms

• Plasma glucose 42 mg 

• Insulin 5 µU/mL (≥3 is abnormal)

• C-peptide 2.5 nmol/L (≥0.2 is abnormal)

• Sulfonylureas screen: positive for glibenclamide



Case discussion 2 
• A 21-year-old lady reports symptoms of hypoglycemia

• Home glucose 50, 45, 55 mg (fasting & postprandial)

• In the clinic, hypoglycemia after 3 hours observation

   capillary glucose 36 mg with symptoms

• Plasma glucose 32 mg 

• Insulin 1200 µU/mL (≥3 is abnormal)

• C-peptide 0.1 nmol/L (≥0.2 is abnormal)

• Picture of exogenous insulin (from her grandmother)

• Psychiatric evaluation is recommended 



Case discussion 3 
• A 40-year-old man reports symptoms of hypoglycemia

• Home glucose 60, 57, 52 mg (at different times)

• He denies use of any medications 

• In the clinic, hypoglycemia occurred after 2 hours

• Plasma glucose 52 mg 

• Insulin 1.1 µU/mL (≥3 is abnormal)
• C-peptide 0.1 nmol/L (≥0.2 is abnormal)
• Normal insulin level does not rule out exogenous insulin 

   as it depends if the assay used measures only human 

 insulin or also analogs 

• Lab. indicated assay measures only human insulin. So, 

  sample was sent to another lab for analog measurement  



Case 4
• A 28-year-old woman with no past medical history 

• She has no complaints    

• She had routine investigations 

• Found to have a fasting plasma glucose of 52 mg/dL

• Repeated fasting glucose 54 mg/dL 

• No medications

• No surgeries    

• How would you approach?



Hypoglycemia with 
no symptoms 

• Some healthy persons have glucose of 40-60 mg 

      - No investigations are needed if no symptoms 

• If glucose <40 mg, investigation is needed even if 

   there are no symptoms 

      - They may have symptoms but not noticed or they 

 may have hypoglycemia unawareness due to 

 recurrent hypoglycemia 



• Take a detailed history 

• Classify into healthy and ill persons

• Ill patients: usually non-insulin mediated 

• Healthy: usually endogenous high insulin or factitious 

• Confirm hypoglycemia then do investigations 

• Do investigations during hypoglycemia 

• Recognize postprandial hypoglycemia, post-bariatric surgery

   hypoglycemia,, idiopathic postprandial syndrome 

• Rare: insulinoma, insulin autoimmune hypoglycemia, NIPHS

Non-diabetic hypoglycemia

 Summary 
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