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Abstract

Background: Acute pancreatitis is among the most common dise@spiired surgery in emergency throughout thedvdihere is still lake
of any gold standard for acute pancreatitis diaign@nce 1920 serum amylase has been evaluatédefatiagnosis of acute pancreatitis.
Sensitivity of serum lipase has been reportedttesms 85%. Different studies recorded low sensitivip to 63% for serum amylase compare
to high sensitivity up to 99% for serum lipase, vdas, approximately equal specificity serum amykase lipase. Therefore, the present
study was planned to assess the diagnostic accafagrum amylase and lipase individually. Moreoviee current study would try to find
the single marker for acute pancreatitis diagnesigecially in smaller centres where facilities @gthosis are limitedSubjects and
Methods: Total 498 patients with pain in abdomen were inetlith the study. Among these patients 102 patieete diagnosed as acute
pancreatitis patients. The diagnosis of acute matitis was made according to following criterjpCharacteristic of abdominal pain. ii)
Three times increase of serum levels of amyladpase, or both. iii) Computed tomography findingesults:Results of the current study
showed that among 498 patients with abdomen p&airpafients were diagnosed for acute pancreatitth@ibasis of CT scan. Among these
acute pancreatitis patients all 58 patients shdwgl level of both serum amylase and lipase; all fp@tients showed higher level of serum
lipase while, 72 patients recorded high serum aseylavel Conclusion: Findings of the present study suggested that ditgnaccuracy of
both serum amylase and serum lipase was excetberthé acute pancreatitis. Nevertheless, serunsdifeas as an edge in accuracy over
serum amylase for the diagnosis of acute pandeedfiterefore, we strongly suggest that measurewfeserum lipase might be helpful in
the diagnosis of acute pancreatitis in smallerresnivhere diagnostic facilities are limited.
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Introduction diagnosed by serum amylase which may be eithertaue
o ) minimal pancreatic tissue or little half-life ofetamylase.
Acute pancreatitis is among the most common disease Moreover, there are various differential diagnosas

required surgery in emergency throughout the wadkitute patients with hyperamylasenfa’

pancreatitis is a reversible type of inflammatioithwa Serum lipase activity enhanced from 4 to 8 houtsrahe
mortality rate less than 6%. However, this moryaléte can onset of acute pancreatitis, further, it goes tghast level
be raised hi?h up to 25% in case of severe yp to 24 hours. Whereas, level of serum amylase sta
complications:* decrease after 8 days to 14 days in acute partseati
Evaluation of serum amylase and lipase besides &2h s patients%

findings have been considered essential for thgndisis of Sensitivity of serum lipase has been reportedttems 85%.
acute pancreatitis. Numerous smaller hospitals rantbte Different studies recorded low sensitivity up to%Jor
area hospitals do not have CT scan and advanced lab serum amylase compare to high sensitivity up to 96#6
facilities. Moreover, financial burden of patieritE;reaseS serum |ipase, WhereaS, approxima’[e|y equa] Spﬂwﬂc
in assessment of serum amylase and lipase togétbete serum amylase and lipa$8.

pancreatitis can be diagnosed IndIVIdua”y vie Beru Therefore, the present Study was p|anned to astess
amylase or Iipase or CT scan or combination ofegitivo diagnostic accuracy of serum amy]ase and |ipase
markers! individually. Moreover, the current study would ty find
There is still lake of any gold standard for aquaacreatitis the single marker for acute pancreatitis diagnesjsecially
diagnosis. Since 1920 serum amylase has been o in smaller centres where facilities of diagnosks lanited.

the diagnosis of acute pancreatitis. It is well Wno

technique due to low cost as well easy aséaithough, Subjects and Methods

Sensitivity of serum lipase has been reportedttems 85%.

4-8 In addition, on occasions chronic pancreatgisnot Total 498 patients with abdominal pain were studiati of
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which 102 patients were diagnosed acute pancreatitis at
Rajshree Medical Research Institute, Bareilly between
January 2017 and June 2018and were included in the study.
Data collectedincluded full particulars of patients with
biochemicalparameters and radio-imaging  findings.
Samples were takenwithin 12-38 h of onset of abdominal
pain. Patients with various other pathologies which can
interfere with normal range of either serum amylase or
lipase were excluded eg. chronic renal failure, hepatitis and
intracranial haemorrhage etc.

Biochemicalanalyses recorded were serum amylase, lipase,
urea, andcreatinine and liver enzymes.

Estimated on  autoanalyzer = Erba-  XL-600 by
commerciallyavailable kits from TransasiaBiomedicals.
Lipase: (3rd Generation Assay)

Advanced homogenous micelle technology.

Description of Kit
Within run CV 1.16 with mean value of QC 34 andbetween
run CV 0.65 with mean value of QC 35.

Principle of the Test
The chromogen lipase substrate 1,2-0-dilauryl-rac-glycero-

3-glutaric acid ester is cleaved by the catalytic action
ofalkaline lipase solution to forml,2-0-dilauryl-rac-
glyceroland an unstable intermediate, glutaric acid-ester.
Thisdecomposes spontaneously in alkaline solution to
formglutaric acid and methylresorufin. The color intensity
of thered dye formed is directly proportional to the lipase
activityand can be determined photometrically.

Normal range is: 13-60 U/L. AmylaseCNP-G3 Kinetic—
ready to use kits from Transasia

Biomedicals.

Description of Kit
Within run CV 1.52 % with mean value of QC 93.2 andrun
to run CV 1.8 % with mean value of QC 95.2.

Principle of the Test
2-Chloro-4-nitrophenyl-a-maltotriose (CNP-G3) is a direct

substrate for determination of a-amylase activity, which
does not require the presence of ancillary enzymes.

alpha-amylase
10 CNP-G3 ——— 5 9-CNP + CNP-G2+ 9maltotriose
+ glucose

The rate of 2-Chloro-4-nitrophenol formation can be
monitored at 450 nm and is proportional to the a-amylase
activity in the specimen.

Normal range: Up to 80 U/L.

Diagnosis of Acute Pancreatitis
The diagnosis of acute pancreatitis was made according to
following criteria:

i) Characteristic of abdominal pain. ii) Three times increase
of serum levels of amylase or lipase, or both. iii) Computed
tomography findings."

Results

Results of the current study showed that among 498 patients
with abdomen pain 102 patients were diagnosed for acute
pancreatitis on the basis of CT scan. Among these acute
pancreatitis patients all 58 patients showed high level of
both serum amylase and lipase; all 102 patients showed
higher level of serum lipase while, 72 patients recorded
high serum amylase level. [Figure 1]

A total of 102 patients had positive radiological evidence of
acute pancreatitis. These patients were considered as
"radiological pancreatitis" patients. Two patients clinically
diagnosed as acute pancreatitis reported complaints of
severe abdomen pain although; these patients did not show
any increase in serum amylase or lipase level. Further,
gradual increase of amylase and lipase levels was recorded
in these patients. However, pancreas showed insignificant
changes in CT scan.

Total patients
enrolled in the
study (n=498)

!

Total acute pancreatitis
patients (n=108)

‘ v ;
Simultaneous
Increased Increased increased
amylase lipase patients amylase and
patients (n=102) lipase patients
(n=72) (n=58)

Figure 1: Frequency of patients as per different groups.

[Table 1] shows that Sensitivity of amylase in our study is
70.58 % with confidence interval 7.74-9.34%, whereas,
sensitivity of lipase is 100 % for the serum lipase.

Table 1: Numbers of patients at different result levels

Amylase Lipase
Above normal limit 72 (70.58%) 102 (100%)
(amylase >141 U/L, lipase >51 (CI: 7.47-9.34%) (CI: 11.59-
U/L) 13.81)
Between upper limit and 2-times 58 (56.86%) 78 (78.47%)
elevation (indeterminate) (CI: 5.99-7.70%) (CI: 9.54-

11.62%)

Above 2-times elevation 8 (7.8%) 24 (23.52%)
(amylase >282 U/L or lipase (CI: 1.18-2.04%) (CI: 1.66-
>102 U/L) 2.65%)
Above 3-times elevation 6 (5.8%) 10 (9.8%)
(amylase >423 U/L or lipase (CI: 0.66-1.34%) (CI: 1.08-
>153) 1.91%)

Serum amylase was more than three times in 6 and more
than two times in 8 patients while it was above normal level
in 58 patients with acute pancreatitis. On the other hand,
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serum lipas was more than 3 times and 2 times césphy
in 10 and 24 patients. Whereas, it was above noeval in
68 acute pancreatitis patients.

Table 2: Comparison of 2 times and 3 times increasaf serum
amylase and serum lipase with positive acute panaétis
diagnosis based radiological findings.

Acute Acute Total

pancreatitis pancreatitis

Positive (+ ve) | Negative (— ve)
Amylase (>423) 3 0 6
Amylase £€423) 3 0 204
Amylase (>282 8 0 35
Amylase £282) 58 0 58
Total 72 0 72
Lipase (>153) 6 0 6
Lipase €153) 4 0 4
Lipase (>102) 24 0 24
Lipase <102 68 0 68
Total 102 0 102
Discussion

Findings of the present study evaluated the indiid
accuracy of serum amylase or lipase for acute patits
diagnosis. Serum amylase is considered as an estleem
marker for the acute pancreatitis. Previous studiage
shown that sensitivity of serum amylase ranged f&Bn
84%"7™ However, there may be numerous other factors
responsible for the hyperamylaserfiid.On the other hand,
assessment of serum lipase was started in USA &6.19
They recorded 80% sensitivity and 60% specificitfy o
serum lipase in acute pancreatitis diagntsiSince then
numerous studies have been done to evaluate theaagc
of serum lipase and amylase for acute pancreatitis
diagnosis.

Previously, oily substance was used for the measeme of
serum amylase which was not appropriate for automat
however, it is not used now days. Serum amylasebbas
known to have a poor specificity for acute pangtieatin
addition, it has been shown in the studies tharedeed
serum amylase level is associated with
hypertriglyceridemia. That is why it is advisabte dssess
together serum lipase and amylase level for theteacu
pancreatitis diagnosis as both of them complemach e

o]
other: 1

Findings of the present study recorded that sermylase
and serum lipase were founded extremely sensitveell

as specific for the diagnosis acute pancreatiteowéver, 2.

results of our study suggested that serum amylaseless
specific and sensitive than serum lipase. Thesbngs are
very similar to the findings of the earlier studies
Thomson HJ et al and Smith RC et'af*!

Thomson et al recorded the sensitivities as highumago
100% for serum lipase and amylase. In additiony the
recorded more than 90% specificities for serumsipand
amylase. 12 Alike, Smith et &f observed 69% sensitivity
of serum lipse and 90% specificity of serum amylase

Further, results of the present study revealed diadcute s

pancreatitis patients had increased serum lipasereal,

3.

higher level of serum amylase was observed in 84&tea
pancreatitis patients. These findings are congistéh the
findings of the previous studies of Frank B et radl &oouli

J et al™* Frank B et al**! observed raised serum lipase as
well amylase level were the hall mark for the acute
pancreatitis patients. In the same way, Toouli BI&f!
reported that diagnosis of acute pancreatitis neagnhde if
there is increase in serum amylase and lipaserbg times.

In contrast to this, Thomson HJ et™l suggested that
evolution of serum lipase and serum amylase isemptired

at the same time for the acute pancreatitis didgnos
Though, for the diagnosis of acute pancreatitisjiaians
primarily rely on combine picture of CT scan fingmalong
with estimation of serum amylase and serum lipase.
Contradictory to it various other studies repoitteat serum
amylase was recorded in normal range among more tha
15% of patients suffering with acute pancrealifi’

Results of our study showed that serum lipase wasttar
marker in comparison of serum amylase in acute
pancreatitis patients. These findings are in agesgrwith

the Previous studies of Apple F et®land Agarwal N et
al*® as they suggested that serum lipase has an adeanta
compare to serum amylase for the diagnosis of acute
pancreatitis.

Similarly, Gomez D et dt” recorded high level of serum
amylase as well as serum lipase in most of theepiatiin
their study. All the patients of acute pancreatgfwed
raised level of serum lipase (100%). Similarly, tBh
Society of Gastroenterology as they directed tessshe
serum lipase for the diagnosis of acute pancre&tii

Conclusion

Findings of the present study suggested that ditgno
accuracy of both serum amylase and serum lipase was

lipase has an edge in accuracy over serum amytasthd
diagnosis of acute pancreatitis. Therefore, we nglso
suggest that measurement of serum lipase migheksuh
in the diagnosis of acute pancreatitis in smallenties
where diagnostic facilities are limited.
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