C ASE STUDIES

Hyperlipasemia in Diabetic Ketoacidosis

CASE PRESENTATION

48-year-old man presented to
our institution with intrac-
table nausea and vomiting.

His symptoms had evolved over the
past 24 hours. He did not complain
of fever, abdominal pain, diarrhea,
or constipation. His medical history
was significant for type 2 diabetes of
5 years’ duration. The patient was
supposed to be taking NPH/regular
insulin, 25 units subcutaneously,
twice daily. He was not on any oral
antihyperglycemics. He had not been
taking his insulin for a week because
he ran out of medical insurance cover-
age. He denied alcohol use.

On admission, he was tachy-
cardic, but his other vital signs were
normal. His BMI was 22.6. kg/m>.
His abdomen was soft, nontender,
and nondistended, and there was no
evidence of abdominal organomeg-
aly. The remainder of his systemic
examination was normal.

Preliminary blood work revealed
an elevated white blood cell count
of 11,900/mm? without a left shift.
His chemistry panel was significant
for a sodium level of 127 mEq/L,
potassium level of 2.8 mEq/L, and
bicarbonate level of 6 mEq/L. His
anion gap was elevated at 24. His
blood glucose level was 589 mg/dl,
and urine ketones were present
(33 mg/dl). His A1C, when checked 2
months before admission, was 9.1%.

Although he had no abdominal
pain or tenderness, his lipase level
was elevated and peaked at 1,423
U/L (normal range 5-55 U/L). At
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this point, it was thought that his
diabetic ketoacidosis (DK A) was
precipitated by acute pancreatitis
and missed insulin doses. He had an
undetectable blood alcohol level and
normal calcium (8.7 mg/dl), trans-
aminase (aspartate aminotransfarase
35 U/L, alanine aminotransfarase

42 U/L), and triglyceride levels

(142 mg/dl).

An ultrasound of the abdomen
did not reveal any gallstones. To fur-
ther evaluate the hyperlipasemia, the
patient had a computed tomography
(CT) scan of the abdomen, but it did
not show any evidence of pancreatic
inflammation.

QUESTIONS

1. What is the mechanism of DKA in
acute pancreatitis?

2. Can DKA cause acute
pancreatitis?

3. Can lipase levels be elevated in
DKA without pancreatitis?

COMMENTARY

DKA is a common complication
among patients with diabetes that
occurs when there is an absolute or
relative deficiency in insulin. It can
also be the initial presentation of the
disease. Although more common
among patients with type 1 diabetes,
it can also occur in patients with type
2 diabetes.

Acute pancreatitis can be a pre-
cipitating factor for DK A in patients
with diabetes. Several hormonal
derangements contribute to the
hyperglycemia. There is a significant
drop in insulin production because

of the pancreatic damage.' Acute
pancreatitis is associated with an
increase in glucagon levels."? Finally,
the elevated levels of glucose coun-
terregulatory hormones such as
cortisol, catecholamines, and growth
hormone® may not be counterbal-
anced because of the decreased
insulin levels. In addition, a state of
ketosis is induced by acute pancre-
atitis.’ Besides the lipolytic effect

of decreased insulin,! the elevated
lipase level causes breakdown of
local adipose tissue.?

DKA, on the other hand, has
also been reported to cause acute
pancreatitis. The exact mechanism
is unclear. In a study by Nair et
al.,* 11% of the patients with DK A
developed acute pancreatitis. Of the
11 patients with acute pancreatitis,

4 had hypertriglyceridemia (triglyc-
eride levels > 500 mg/dl), 4 had no
identifiable etiology, and 3 had other
causes (alcohol, drugs) more likely
to cause acute pancreatitis. Based
on their observations, the authors
concluded that hypertriglyceride-
mia induced by the DK A might be
responsible for pancreatic inflamma-
tion in some cases. The acidotic state
itself might contribute to pancreatic
cell injury.’ In the same study,* acute
pancreatitis was more likely to occur
among patients with a lower pH and
higher anion gap.

Because > 95% of serum lipase
comes from the pancreas, as
opposed to 40-50% of amylase,
lipase is considered a more specific
marker for pancreatitis.* Elevation
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of lipase to levels more than three
times the upper limit of normal
is considered diagnostic of acute
pancreatitis.® However, in a study by
Yadav et al.,® lipase elevations with-
out CT evidence of pancreatitis were
noted in 24% (36/150) of DK A cases.
Lipase levels were less than three
times normal in 15.3% (23/150) of
the cases and more than three times
normal in 8.7% (13/150) of the cases.
Nonspecific elevation of lipase levels
was noted to be more common than
nonspecific elevation of amylase
levels (16.6%) in this study.®

The cause for the hyperlipasemia
in the setting of DK A is unclear, but
some possibilities suggested are its
accumulation secondary to subop-
timal excretion in the urine,’ release
of nonpancreatic lipolytic enzymes,?
and immunological injury to pan-
creatic acinar cells.” Hyperlipasemia
by itself may not be sufficient for
diagnosing acute pancreatitis in this
setting.®

Back to the presented case, the
hyperlipasemia that accompanied
the DK A was not secondary to acute
pancreatitis. A diagnosis of acute
pancreatitis is made based on the
presence of abdominal pain, eleva-
tion in serum amylase or lipase levels
greater than three times normal, and
characteristic findings on CT scan.!
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Two out of the three criteria need to
be met for diagnosis.'” Because this
patient did not have abdominal pain
or CT findings of pancreatitis, the
hyperlipasemia was nonspecific and
secondary to the DKA. The lipase
level declined to normal levels with
resolution of the DKA.

CLINICAL PEARLS

* Elevations in amylase and lipase
levels greater than three times
normal may accompany DKA in
16-25% of cases.

* Hyperlipasemia alone or in combi-
nation with hyperamylasemia may
not be sufficient to make a diagno-
sis of acute pancreatitis in patients
with DKA.

* DKA causes acute pancreatitis in
10-15% cases. If patients complain
of abdominal pain, it should not be
assumed that the pain is the result
of DKA.
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