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CASE

A 39-year-old man with type 1 diabetes mellitus (DM) was admitted with diabetic
ketoacidosis precipitated by an upper respiratory tract infection. His admitting
biochemistry showed venous plasma glucose concentration of 933 mg/dL (51.8 mmol/L)
[reference: 72—-140 mg/dL (4.0-7.8 mmol/L)], bicarbonate of 14.7 mmol/L (22-31
mmol/L), f-hydroxybutyrate of >6 mmol/L (<0.6 mmol/L), and arterial pH of 7.28
(7.35-7.45). He was treated with intravenous hydration and intravenous insulin infusion,
and made a rapid recovery.

The patient had been diagnosed with type 1 DM at the age of 33 years when he presented
with diabetic ketoacidosis. Glutamic acid decarboxylase antibody was increased at the
time of diagnosis [10.6 U/mL (reference: <1 U/mL)] and postprandial C-peptide
concentrations were undetectable. His subsequent glycemic control was poor [glycated
hemoglobin (Hb A;¢) ranged from 8.9% to 15.6%], which resulted in peripheral and
autonomic neuropathy manifesting as painful sensory neuropathy and erectile
dysfunction, respectively. His other medical history included mitral valve prolapse,
hypertension, and dyslipidemia. He was prescribed a basal-bolus insulin regimen
consisting of twice-daily insulin detemir (10 U before breakfast and 7 U before dinner)
and insulin aspart (5 U before breakfast, 3 U before lunch, and 4 U before dinner),
simvastatin, sildenafil, pregabalin, and omeprazole. He was not prescribed sulfonylurea
and denied alcohol consumption.

After resolution of diabetic ketoacidosis, the patient was restarted on his preadmission
basal-bolus insulin regimen. His insulin regimen was titrated during this hospital
admission, and he had wide fluctuations in blood glucose and recurrent nocturnal
hypoglycemia. Typically, there was severe hyperglycemia during daytime [capillary
glucose: 205-553 mg/dL (11.4 —=30.7 mmol/L)], particularly after meals, and
symptomatic hypoglycemia that consistently occurred between 2400 and 0230 daily
[capillary glucose: 34-58 mg/dL (1.9-3.2 mmol/L)], accompanied by symptoms of
adrenergic response such as diaphoresis, palpitations, and anxiety.

Physical examination revealed stable vital signs and low body mass index (16.4 kg/m?).
There was no abnormal hyperpigmentation typical of Addison’s disease. The thyroid
gland was not enlarged, and he was clinically euthyroid. Cardiovascular and respiratory
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examinations were unremarkable. There was mild lipohypertrophy at the insulin injection
sites.

Other relevant serum biochemistry results were albumin 4.0 g/dL (3.8-4.8 g/dL),
aspartate aminotransferase 10 U/L (14-50 U/L), alanine aminotransferase 10 U/L (10-55
U/L), y-glutamyl transferase 30 U/L (10-70 U/L), and creatinine 0.6 mg/dL (53 pmol/L)
[0.7-1.4 mg/dL (65-125 pumol/L)]. Insulin and C-peptide concentrations measured at the
time of 1 of the hypoglycemic episodes (venous glucose: 2.8 mmol/L) during this
admission were 83.6 mU/L (0.0 —25.0 mU/L) and 36 pmol/L (364-1655 pmol/L),
respectively. He was biochemically euthyroid.

Questions to Consider

o \What are the etiologies of recurrent hypoglycemia in patients on insulin therapy?

o \What is the suggested approach to recurrent hypoglycemia?

e Can insulin antibodies cause hypoglycemia?

Final Publication and Comments

The final published version with discussion and comments from the experts will appear
in the October 2014 issue of Clinical Chemistry. To view the case and comments online,
go to http://www.clinchem.org/content/vol60/issue10 and follow the link to the Clinical
Case Study and Commentaries.

Educational Centers

If you are associated with an educational center and would like to receive the cases and
questions 1 month in advance of publication, please email clinchem@aacc.org. All
previous Clinical Case Studies can be accessed and downloaded online at
http://www.aacc.org/publications/clin_chem/casestudies/2014/pages/default.aspx.

AACC is pleased to allow free reproduction and distribution of this Clinical Case Study
for personal or classroom discussion use. When photocopying, please make sure the DOI
and copyright notice appear on each copy.

AACC is a leading professional society dedicated to improving healthcare through laboratory
medicine. Its nearly 10,000 members are clinical laboratory professionals, physicians, research
scientists, and others involved in developing tests and directing laboratory operations. AACC brings
this community together with programs that advance knowledge, expertise, and innovation. AACC is
best known for the respected scientific journal, Clinical Chemistry, the award-winning patient-
centered web site Lab Tests Online, and the world’s largest conference on laboratory medicine and
technology. Through these and other programs, AACC advances laboratory medicine and the quality
of patient care.
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