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important role: for example, amongst type 1 diabetic 
patients, teenagers and adolescents, for various rea-
sons related to their lifephase, are notoriously less 
compliant with their insulin regimen. Correct usage 
is also critical. More than 375,000 people in the U.S. 
use insulin pumps to treat their type 1 diabetes, while 
almost 17,000 adverse events associated with their use 
were reported from 2006 to 2008.17 Pump malfunction, 
tube leakage, use of outdated insulin, pump exposure 
to excessive heat or sunlight, catheter clogging or 
dislodgement, or infusion site infection—especially 
when the catheter and tubing set are left unchanged 
for more than 3 days—can result in interruption of 
insulin delivery.18,19

It is important to note that DKA can also develop 
in type 2 diabetics depending on the patient’s ability 
to secrete insulin (= insulin dependency) and nutri-
tional status (i.e. starvation, see paragraph further 
below “starvation ketosis”).

Several other conditions can precipitate hyper-
glycemic emergencies. Acute pancreatitis may be 
accompanied by DKA;18 while serum amylase may 
be elevated without pathologic significance, serum 
lipase is more specific for active pancreatic inflam-
mation.21 Drugs affecting carbohydrate metabolism 
(e.g. corticosteroids, second generation antipsychotic 
agents) can precipitate either emergency.22 Cocaine 
abuse causes recurrent DKA via several mechanisms, 
including therapeutic noncompliance, stimulation of 
adrenal release of epinephrine and norepinephrine 
and increased release of other counter regulatory 
hormones.23,24 Cytomegalovirus infection,25,26 protease 
inhibitor treatment,27,28 and highly active antiretroviral 
therapy (via immune restoration) may precipitate 
DKA in HIV-infected patients.29 Acute myocardial 
infarction, stroke, major trauma and other severe/
acute illnesses may precipitate either DKA or HHS.3

Differential Diagnosis

Other causes of metabolic acidosis and ketosis 
must be differentiated from DKA.

Acute renal failure accounts for ~5-7% of all adult 
hospitalizations.30,31 It shares the common feature of 
an elevated anion gap metabolic acidosis, but can 
be easily differentiated from DKA by the absence 
of hyperglycemia or ketonemia. Conversely, severe 

table 2. Precipitating causes of Diabetic Ketoacidosis and Hyper-
glycemic Hyperosmolar State
DKA HHs

Noncompliance Noncompliance
Acute illness Acute illness

Infection 30-40%  Infection 32-60%

Viral syndrome   Pneumonia

Urinary tract infection   Urinary tract infection

Pelvic inflammatory disease   Sepsis

Pneumonia  Cerebrovascular accident

Mucormycosis  Myocardial infarction

Malignant otitis externa  Acute pancreatitis

Periodontal abscess Pulmonary embolus

Dental infection Intestinal obstruction

Cytomegalovirus infection Mesenteric thrombosis 

Cerebrovascular accident Peritoneal dialysis 

Myocardial infarction Renal failure 

Acute pancreatitis Heat stroke 

New-onset diabetes (20-25%) Hypothermia 

Drugs Subdural hematoma 

Clozapine Severe burns 

Cocaine Rhabdomyolysis

Lithium Endocrine 

Terbutaline  Acromegaly 

Indinavir  Thyrotoxicosis 

Olanzapine  Cushing’s syndrome 

Orlistat Drugs 

alpha-Interferon  Calcium channel blockers

Highly active antiretroviral therapy Chlorpromazine

Corticosteoid  Chlorthalidone

Malfunction of insulin pump  Cimetidine

  Loxapine 

  Olanzapine

  Pentaidne 

  Phenytoin 

  Propranolol 

  Steroids 

  alpha-Asparaginase 

  Ethacrynic acid 

  Total parenteral nutrition

 New-onset diabetes  
DKA: diabetic keto acidosis; HHS: hyperglycemic hyperosmolar 
state




