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BRIEF
ANSWERS 
TO SPECIFIC 
CLINICAL 
QUESTIONS

Serial serum lipase testing after 
the initial diagnostic workup for 
inpatients with acute pancreatitis: 
What is the evidence?

A 35-year-old male with no signifi cant medical history
presented to the hospital with acute epigastric pain radi-
ating to his back. Workup revealed a serum lipase of 518 
U/L (reference range 0–160 U/L), and computed tomog-
raphy of the abdomen showed peripancreatic fat-strand-
ing. He does not drink alcohol or take any medications, 
and the workup was negative for gallstones and hyper-
triglyceridemia. He was diagnosed with acute idiopathic 
pancreatitis and admitted to the hospital for management. 
He received early enteral feeding, intravenous fl uid resus-
citation, and opioid analgesia for pain control. His pain 
gradually improved and he was tolerating oral intake. A 
repeat serum lipase level on hospital day 3 was elevated at 
609 U/L. Does this repeat serum lipase value have a role 
in guiding further clinical decisions?

Lipase testing should be ordered for the 
initial diagnostic workup of patients pre-

senting with concern for acute pancreatitis. Once a 
diagnosis of acute pancreatitis is established, routine 
serial lipase testing is recommended against. Subse-
quent serum lipase testing should be reserved only 
for rare instances where there is concern for pan-
creatic duct blockage, pseudocyst formation, or lack 
of clinical improvement after 1 week, and should 
be performed in conjunction with repeat cross-sec-
tional imaging.

Thus, for the 35-year-old male in the clinical 
vignette above, repeat lipase testing is not recom-
mended, and clinically guided management should be 
utilized.

 ■ DEFINING THE PROBLEM

Acute pancreatitis occurs when the pancreas becomes 
suddenly infl amed, most commonly related to alco-
hol use and gallstones, but with a broad differential 
diagnosis. The condition leads to severe pain and 
extravasation of pancreatic enzymes, contributing 
to complications requiring thoughtful management. 
Acute pancreatitis affects 17 people per 100,000 in 
the United States annually and is among the most 
frequent indications for inpatient admission second-
ary to a gastrointestinal diagnosis.1,2 There are roughly 
280,000 patient admissions for acute pancreatitis 
annually, with a median cost of $6,240 per patient per 
admission, totaling $2.6 billion per year.3

 ■ KEYS TO EVALUATION

Although upper abdominal pain is the main compo-
nent of acute pancreatitis, confi rmation by objective 
data is warranted to ensure an accurate diagnosis. 
Most commonly, the diagnosis is supported by a 
single measurement of a 3-fold elevation in serum 
pancreatic enzymes (amylase or lipase, or both) in 
the setting of characteristic epigastric pain. In the 
presence of abdominal pain and normal serum pan-
creatic enzymes or of elevated enzymes in the absence 
of abdominal pain, imaging is necessary for diagnosis.

The diagnosis of acute pancreatitis is based on the 
presence of 2 of the following 3 features according to 
the Atlanta classifi cation: abdominal pain consistent 
with acute pancreatitis, serum lipase activity (or amy-
lase activity) at least 3 times greater than the upper 
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limit of normal, and characteristic fi ndings of acute 
pancreatitis on contrast-enhanced computed tomog-
raphy, magnetic resonance imaging, or transabdomi-
nal ultrasonography.4 

The lipase level increases within 4 to 8 hours after 
the onset of acute pancreatitis, peaks at 24 hours, 
and normalizes within 8 to 14 days, with the range 
encompassing the breadth of etiologies.5 After the 
diagnosis is confi rmed, serial lipase measurement has 
little value in gauging clinical progress or prognosis 
according to Choosing Wisely,6 the American Col-
lege of Gastroenterology,7 and the American Gastro-
enterology Association.8 The evidence for utilizing 
lipase as a prognostic marker is weak, and far stronger 
risk-stratifi cation tools exist.7–9 

 ■ SYMPTOMS AND CLINICAL CRITERIA 
SHOULD GUIDE MANAGEMENT

Symptom-guided and clinical criteria-guided manage-
ment are the standard of care in acute pancreatitis to 
facilitate clinical decisions. The use of lipase, a diag-
nostic test, should not supersede clinical judgment. 
If there is concern that a patient is not clinically 
improving, reference to admission risk-stratifi cation 
scores is recommended, along with consideration of 
cross-sectional imaging to provide more objective 
data.7,8 

The most notable severity index scores—the 
Acute Physiology and Chronic Health Evaluation II,10 

the BISAP score,11 and the Ranson criteria12—utilize 
laboratory and clinical data to appropriately predict 
morbidity at the time of admission. Importantly, 
none of these scores utilize serum lipase. Despite this 
knowledge, repeat lipase testing (RLT) is regularly 
inappropriately performed to guide clinical decisions 
such as initiation of enteral nutrition and appropri-
ateness of patient discharge.13,14

 ■ MONETARY AND NON-MONETARY COSTS
OF REPEAT LIPASE TESTING

In a retrospective review by Datta et al,13 lipase test-
ing was repeated in 203 adult inpatients an average of 
2.88 times. In 81.2% of patients, the lipase decreased 
to below 3 times the upper limit of normal, and 
63.6% of these patients had repeat testing despite 
the downward trend. Importantly, there was no dif-
ference in mortality in patients who underwent RLT 
vs those who did not (1.8% in RLT group vs 0.0% in 
non-RLT group, P = .450), and there was no statis-
tically signifi cant difference in the severity of acute 
pancreatitis based on age, blood urea nitrogen, and 

Systemic Infl ammatory Response Syndrome criteria, 
all of which were surrogate markers of severity.13 

A study by Ritter et al14 showed that during an aver-
age inpatient stay of 3 days the mean number of lipase 
tests ordered per patient was 2.4 ± SD 2.5 tests (range 
1–25), and there was likewise no difference in disease 
severity in patients who had repeat testing and those 
who did not. This highlights that serum lipase was 
repeated in these patients not solely because they had 
severe disease, and thus, associated changes in costs 
cannot be attributed to disease severity. For example, if 
patients who had repeat serum lipase had more severe 
disease, then costs could be driven up by use of inten-
sive care unit services. The same severity index for 
both groups of patients (ie, those who had repeat lipase 
testing and those who did not) thus reduces a degree 
of confounding in the cost analysis. While the actual 
cost of each lipase test was determined to be $0.88 by 
bottom-up cost estimation, which approximates costs 
at the lowest level, the additional attributable cost 
per test, which refl ects the non-value-added cost of 
an item, was $3.41, bringing the total cost of each test 
to $4.29.14 Putting together these data, at an approxi-
mate total cost of $4.29 attributed to each lipase test 
ordered, an excess of 1.4 to 1.88 additional lipase tests 
performed per patient, and 280,000 annual admissions 
for acute pancreatitis,3 we estimate that a total range 
of $1,681,680 to $2,258,256 is spent annually as direct 
costs for RLT in the United States. 

Several studies have also shown an association of 
RLT with increased length of stay and additional cost 
of admission, even with some statistical adjustment 
for pancreatitis severity.1,13 These studies are limited 
due to their retrospective nature and may neglect to 
adjust for variables that may confound the relationship 
between RLT and reported outcomes. Nonetheless, 
RLT may add both direct and indirect costs and risks 
to hospital stays.

 ■ RISKS ASSOCIATED WITH REPEAT LIPASE 
TESTING

Although RLT has no diagnostic value, in certain 
situations when symptoms do not resolve by 1 week 
or if there is worsening abdominal pain beyond 1 
week, RLT may help diagnose complications such as 
blockage of the pancreatic duct, acute peripancreatic 
collections, or development of a pseudocyst or necro-
sis. While all of these complications could cause ele-
vations in lipase, cross-sectional imaging has a higher 
sensitivity than serum lipase levels for diagnosing 
locoregional complications of acute pancreatitis.15 
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Serum lipase testing should not be performed in 
the absence of clinical concern for complications, and 
if symptoms are concerning for such sequelae, imaging 
should be performed regardless of the serum lipase result.

Serial testing without regard to clinical status can 
lead to biased interpretation and unnecessary or even 
harmful downstream interventions. For example, when 
a patient who is otherwise clinically improving and has 
a lipase that is abnormal or at a higher level than at 
admission, this can create a situation where the clini-
cians caring for the patient incorrectly conclude that 
the patient is not improving, and such a conclusion 
can potentially prompt additional investigation.

Conversely, a patient with a normal lipase level 
or a level lower than at admission on serial testing 
who is clinically not showing signs of improvement is 
at risk for the incorrect conclusion that pancreatitis 
is getting better, and these interpretations may delay 
additional workup that the patient may actually need. 

Overall, overutilization of RLT to monitor the 
disease course is common in nonselected groups of 
patients admitted with acute pancreatitis. It poses 
monetary and nonmonetary costs to the health sys-
tem,14 affords no mortality benefi t, does not aid in 
prognostication, leads to unnecessary increased length 
of stay for patients in many cases, can potentially lead 

to inaccurate interpretation of clinical status, and can 
potentially delay care in patients who otherwise show 
signs of unresolving pancreatitis.

 ■ TAKE-HOME MESSAGES

The evidence to support serum lipase testing beyond 
the initial diagnostic workup in patients presenting with 
suspicion of acute pancreatitis is weak, and the results 
of serial testing may be misleading and lead to adverse 
effects on patient care and increases in healthcare 
spending. Lipase testing should be ordered in the initial 
diagnostic workup, but serial or follow-up testing should 
be reserved for the rare instances where there is concern 
for pancreatic duct blockage, pseudocyst formation, or 
lack of clinical improvement after 1 week, and should be 
done in conjunction with repeat cross-sectional imaging, 
which is of higher diagnostic yield.

Routine serial testing of serum lipase in patients who 
are admitted to the hospital with acute pancreatitis con-
tributes to increased monetary and nonmonetary costs to 
the health system and should be avoided. ■
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