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ORIGINAL ARTICLE

Urinary Amylase as the First Line Diagnostic 
Tool for Acute Pancreatitis

ABSTRACT

Background: Diagnosis of acute pancreatitis is based on raised serum lipase and serum amylase in 
the blood. However, the levels of urinary amylase can be sought for being less invasive. The study 
aimed to find out the diagnostic accuracy of urinary amylase compared to serum amylase and 
serum lipase and their association with the degree of severity of acute pancreatitis.

Methods: A randomized clinical control study was conducted on n=180 acute pancreatitis patients 
(18-50 year) in the Ziauddin and PNS Shifa Hospital, Karachi from September 2019- August 2020. 
Serum amylase, serum lipase and urinary amylase levels were checked at the time of admission 
followed by 24 hours and at discharge. ANOVA with post-hoc Tuckey’s test was used to determine 
the association of amylases with the severity of acute pancreatitis and p˂0.05 was considered as 
statistically significant.

Results: The patients with acute pancreatitis had a mean age of 51.76 ±10.8. Urinary amylase had a 
strong significant association (p˂0.05) with acute pancreatitis compared to serum amylase and 
lipase (p=0.024). There was an insignificant association of urinary amylase with acute pancreatitis 
after 24 hours. Similarly, urinary amylase reported good diagnostic discrimination of acute 
pancreatitis as the accuracy index, the area under the ROC curve was one, showing higher 
sensitivity and specificity by covering the maximum population under the ROC curve.

Conclusion: The significance of Urinary amylase (p˂0.05) was higher than serum amylase, serum 
lipase because of sensitivity and specificity for diagnosing acute pancreatitis representing a positive 
association with the degree of severity of the disease.
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INTRODUCTION
Globally the incidence rate of acute pancreatitis is 
increasing day by day1. In the United States, the 
incidence of acute pancreatitis is about 4.9 to 35 

per 100,000 population while in South Asia it is about 
23.4% 2,3. The morbidity and mortality rate of acute 
pancreatitis remains higher despite improving 
access to the health care system along with 

diagnostic and interventional techniques4.

Acute pancreatitis is an inflammatory disease of the 
pancreas which is sudden in onset, involving nearby 
organs or other organ systems that can manifest as 
a broad spectrum of clinical features like pain in the 
upper abdomen radiating towards the back, fever, 
nausea, vomiting, ileus, jaundice and rare clinical 
findings, such as ecchymosis of the flank (Grey 
Turner sign) or peri-umbilical area (Cullen sign), 
involving only 1-3% of the population5-7. Based on 
complications either local or systemic, the disease 
can be classified into three categories including 
mild, moderate, or severe form. The most severe 
form leads to a serious complication resulting in 
organ failure which mainly involves lungs, kidneys, 
and cardiovascular system8, 9. The course of disease 
ranges from mild edematous pancreatitis, a 
self-limiting form to severe necrotizing disease with 
high morbidity and mortality rate10.

Among the causative factors, gallstones and alcohol 
are the main factors. Gallstones are responsible for 
causing disease in about 50-70% of acute pancreatitis 
patients while 36% of the cases are because of 
alcohol consumption11,12. Other risk factors responsible 
for the high incidence of acute pancreatitis include 
increased age, male gender, lower socioeconomic 
class, smoking and obesity1,13,14.

Early diagnosis of acute pancreatitis has always 
been a challenge clinically. Diagnosis through 
imaging techniques takes a few days to appear 
and cannot elaborate the characteristic features 
as per the stage of the disease so the radiological 
findings are not enough to label a disease as acute 
pancreatitis15. There is an increase in pancreatic 
enzymes levels such as serum lipase and serum 
amylase, as a result of the inflammatory process 
occurring in acute pancreatitis. However, in 19% of 
cases, serum amylase levels were found to be 
normal. Thus, there is a need of understanding the 
diagnostic accuracy of different tests16.

Acute pancreatitis can mimic various painful 
conditions like perforated peptic ulcer, dyspepsia, 
and gallstones. Among these, people having 
perforated peptic ulcer need emergency surgical 
intervention, so there is a need for early diagnosis of 
acute pancreatitis to avoid unnecessary surgery17,18. 
Therefore, the suspected cases of acute 
pancreatitis need accurate diagnostic techniques. 
The objectives of this study were to find out the 
diagnostic accuracy of serum lipase, serum 
amylase and urinary amylase and their association 
with acute pancreatitis and the degree of its 
severity.

METHODS
A randomized clinical control study was conducted in 

the Surgical Department of PNS Shifa Hospital, Karachi. 
The ethics review committee (ERC) approved the 
research. G-power software was used to calculate the 
sample size and previous literature was used for it. The 
calculated sample size was n=180 considering a 10% 
sample drop probability. Non-probability consecutive 
sampling technique was used. The age range of 18-50 
years was selected. Inclusion criteria were to include 
patients who had onset of symptoms only 3 days ago 
and had at least two of the four features including (1) 
sudden onset of severe, persistent epigastric pain radiat-
ing towards back, (2) elevated levels of serum amylase 
or lipase in the blood (more than three times the upper 
reference limit), (3) elevated levels of urinary amylase (at 
least three times the upper reference limit), (4) findings 
suggestive of acute pancreatitis on ultrasonography or 
contrast-enhanced CT (Computed tomography) 
abdomen or (Magnetic resonance cholangiopancrea-
tography) MRCP. Patients with (1) deranged Renal 
function tests (RFTs) either as a result of acute renal injury 
or chronic renal failure, (2) elevated levels of serum 
amylase or lipase in blood or amylase in urine which is 
less than three times the upper reference limit (3) 
Pregnancy, were excluded from the study. Informed 
written consent was taken from the participants before 
including in the research.

Subjects fulfilling the inclusion criteria were admitted to 
the hospital, clinical evaluation and investigations were 
performed as per the performed proforma. The serum 
lipase, serum amylase and urinary amylase levels were 
checked at the time of admission followed by 24 hours 
and at the time of discharge. Contrast-enhanced 
computed tomography (CECT) abdomen scan was 
done within 48-72 hours after admission. Patients were 
divided into three categories based on CT findings mild, 
moderate and severe acute pancreatitis. Urine amylase 
levels were then correlated with the serum amylase and 
serum lipase levels. Thus, 10ml of randomly voided urine 
sample was collected in a plastic container. The activity 
of urine amylase was measured using Beckman Coulter 
AU 680 chemistry system. The substrate 2-Chloro-4-nitro-
phenyl-α-D-maltotrioside reacts directly with α- amylase 
to form 2-Chloro-4-nitrophenyl and the resulting increase 
in absorbance per minute is directly related to the 
amylase activity in the urine sample. This resulting 
increase in absorbance was measured. The normal 
value was be taken as 24-400 U\L.

Statistical Program for Social Sciences (SPSS) version 20 
was used to analyze the data. Quantitative variables 
were presented as mean with standard deviation 
while qualitative variables as percentages and 
frequency. ANOVA with post-hoc Tuckey’s test was 
used to determine the association of serum amylase, 
serum lipase and urinary amylase with the severity of 
acute pancreatitis. p-value less 0.05 was considered 
as statistically significant. Diagnostic accuracy was 
plotted by using the area under the ROC curve.
RESULTS

The mean age (Mean±SD) of the study participants 
was 51.76 ±10.8. Many participants were male (60.6%). 
The patients were having different comorbidities, out 
of which 34.4% were hypertensive while about 31.1% 
were diabetic. The disease was graded based on a 
contrast CT scan, which reported that many patients 
were having a moderate degree of acute 

pancreatitis, followed by a severe degree and a then 
mild degree of acute pancreatitis with 47.8%, 32.2% 
and 20% respectively. The characteristics of 
participants along with the levels of serum amylase, 
serum lipase and urinary amylase are mentioned in 
Table 1. 

DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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Author(s) Place of 
Study Year

Patients Sampled 
Lesions 

EC vs. LBC
% (Different Parameters)

p-
Value Conclusion

Waris et al. 21 Pakistan 2019 300 Oral mucosal 
lesions

Detection rate of 
cytology, 57.7%(Epithelial
Dysplasia), 54.3% 
(Keratosis), 74.7% 
(Inflammation)

N/A Cytology 
detected 
dysplasia, 
keratosis, 
inflammation, 
bacterial and 
candida
growths more 
accurately 
than naked 
eye 
examination. 
Therefore, it 
can be used 
as a 
diagnostic 
tool for 
detection of 
these lesions 
on routine 
basis.
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INTRODUCTION
Globally the incidence rate of acute pancreatitis is 
increasing day by day1. In the United States, the 
incidence of acute pancreatitis is about 4.9 to 35 

per 100,000 population while in South Asia it is about 
23.4% 2,3. The morbidity and mortality rate of acute 
pancreatitis remains higher despite improving 
access to the health care system along with 

diagnostic and interventional techniques4.

Acute pancreatitis is an inflammatory disease of the 
pancreas which is sudden in onset, involving nearby 
organs or other organ systems that can manifest as 
a broad spectrum of clinical features like pain in the 
upper abdomen radiating towards the back, fever, 
nausea, vomiting, ileus, jaundice and rare clinical 
findings, such as ecchymosis of the flank (Grey 
Turner sign) or peri-umbilical area (Cullen sign), 
involving only 1-3% of the population5-7. Based on 
complications either local or systemic, the disease 
can be classified into three categories including 
mild, moderate, or severe form. The most severe 
form leads to a serious complication resulting in 
organ failure which mainly involves lungs, kidneys, 
and cardiovascular system8, 9. The course of disease 
ranges from mild edematous pancreatitis, a 
self-limiting form to severe necrotizing disease with 
high morbidity and mortality rate10.

Among the causative factors, gallstones and alcohol 
are the main factors. Gallstones are responsible for 
causing disease in about 50-70% of acute pancreatitis 
patients while 36% of the cases are because of 
alcohol consumption11,12. Other risk factors responsible 
for the high incidence of acute pancreatitis include 
increased age, male gender, lower socioeconomic 
class, smoking and obesity1,13,14.

Early diagnosis of acute pancreatitis has always 
been a challenge clinically. Diagnosis through 
imaging techniques takes a few days to appear 
and cannot elaborate the characteristic features 
as per the stage of the disease so the radiological 
findings are not enough to label a disease as acute 
pancreatitis15. There is an increase in pancreatic 
enzymes levels such as serum lipase and serum 
amylase, as a result of the inflammatory process 
occurring in acute pancreatitis. However, in 19% of 
cases, serum amylase levels were found to be 
normal. Thus, there is a need of understanding the 
diagnostic accuracy of different tests16.

Acute pancreatitis can mimic various painful 
conditions like perforated peptic ulcer, dyspepsia, 
and gallstones. Among these, people having 
perforated peptic ulcer need emergency surgical 
intervention, so there is a need for early diagnosis of 
acute pancreatitis to avoid unnecessary surgery17,18. 
Therefore, the suspected cases of acute 
pancreatitis need accurate diagnostic techniques. 
The objectives of this study were to find out the 
diagnostic accuracy of serum lipase, serum 
amylase and urinary amylase and their association 
with acute pancreatitis and the degree of its 
severity.

METHODS
A randomized clinical control study was conducted in 

the Surgical Department of PNS Shifa Hospital, Karachi. 
The ethics review committee (ERC) approved the 
research. G-power software was used to calculate the 
sample size and previous literature was used for it. The 
calculated sample size was n=180 considering a 10% 
sample drop probability. Non-probability consecutive 
sampling technique was used. The age range of 18-50 
years was selected. Inclusion criteria were to include 
patients who had onset of symptoms only 3 days ago 
and had at least two of the four features including (1) 
sudden onset of severe, persistent epigastric pain radiat-
ing towards back, (2) elevated levels of serum amylase 
or lipase in the blood (more than three times the upper 
reference limit), (3) elevated levels of urinary amylase (at 
least three times the upper reference limit), (4) findings 
suggestive of acute pancreatitis on ultrasonography or 
contrast-enhanced CT (Computed tomography) 
abdomen or (Magnetic resonance cholangiopancrea-
tography) MRCP. Patients with (1) deranged Renal 
function tests (RFTs) either as a result of acute renal injury 
or chronic renal failure, (2) elevated levels of serum 
amylase or lipase in blood or amylase in urine which is 
less than three times the upper reference limit (3) 
Pregnancy, were excluded from the study. Informed 
written consent was taken from the participants before 
including in the research.

Subjects fulfilling the inclusion criteria were admitted to 
the hospital, clinical evaluation and investigations were 
performed as per the performed proforma. The serum 
lipase, serum amylase and urinary amylase levels were 
checked at the time of admission followed by 24 hours 
and at the time of discharge. Contrast-enhanced 
computed tomography (CECT) abdomen scan was 
done within 48-72 hours after admission. Patients were 
divided into three categories based on CT findings mild, 
moderate and severe acute pancreatitis. Urine amylase 
levels were then correlated with the serum amylase and 
serum lipase levels. Thus, 10ml of randomly voided urine 
sample was collected in a plastic container. The activity 
of urine amylase was measured using Beckman Coulter 
AU 680 chemistry system. The substrate 2-Chloro-4-nitro-
phenyl-α-D-maltotrioside reacts directly with α- amylase 
to form 2-Chloro-4-nitrophenyl and the resulting increase 
in absorbance per minute is directly related to the 
amylase activity in the urine sample. This resulting 
increase in absorbance was measured. The normal 
value was be taken as 24-400 U\L.

Statistical Program for Social Sciences (SPSS) version 20 
was used to analyze the data. Quantitative variables 
were presented as mean with standard deviation 
while qualitative variables as percentages and 
frequency. ANOVA with post-hoc Tuckey’s test was 
used to determine the association of serum amylase, 
serum lipase and urinary amylase with the severity of 
acute pancreatitis. p-value less 0.05 was considered 
as statistically significant. Diagnostic accuracy was 
plotted by using the area under the ROC curve.
RESULTS

The mean age (Mean±SD) of the study participants 
was 51.76 ±10.8. Many participants were male (60.6%). 
The patients were having different comorbidities, out 
of which 34.4% were hypertensive while about 31.1% 
were diabetic. The disease was graded based on a 
contrast CT scan, which reported that many patients 
were having a moderate degree of acute 

pancreatitis, followed by a severe degree and a then 
mild degree of acute pancreatitis with 47.8%, 32.2% 
and 20% respectively. The characteristics of 
participants along with the levels of serum amylase, 
serum lipase and urinary amylase are mentioned in 
Table 1. 

DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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Shahid et al.

Patients’ Characteristics
Extraction group

(n=40) Non-extraction group (n=40)

Frequency (n) (%) Frequency (n) (%)

Age categories (in years)

11 to 14 15 (62.5) 9 (37.5)

15 to 17 9 (47.4) 10 (52.6)

18 to 21 10 (52.6) 9 (47.4)

22 to 38 6 (33.3) 12 (66.7)

Gender

Male 11 (55.0) 9 (45.0)

Female 29 (48.3) 31 (51.7 )

Clinical Characteri stics

Mea n ± SD Mean± SD 

SNA (degree) 80.7 ± 3.3 81.1 ± 3.4

SNB (degree) 78. 1 ± 3.1 78.5 ± 3.6

ANB (degree) 2.5 ± 1.2 2.7 ± 1.0

NA to Point A (mm) -0.01 ± 4.1 -1.6 ± 4.2

NA to Pog (mm) -4.2 ± 4.4 -6.3 ± 7.0

Wits (mm) 0.4 ± 3.4 0.5 ± 2.4
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INTRODUCTION
Globally the incidence rate of acute pancreatitis is 
increasing day by day1. In the United States, the 
incidence of acute pancreatitis is about 4.9 to 35 

per 100,000 population while in South Asia it is about 
23.4% 2,3. The morbidity and mortality rate of acute 
pancreatitis remains higher despite improving 
access to the health care system along with 

diagnostic and interventional techniques4.

Acute pancreatitis is an inflammatory disease of the 
pancreas which is sudden in onset, involving nearby 
organs or other organ systems that can manifest as 
a broad spectrum of clinical features like pain in the 
upper abdomen radiating towards the back, fever, 
nausea, vomiting, ileus, jaundice and rare clinical 
findings, such as ecchymosis of the flank (Grey 
Turner sign) or peri-umbilical area (Cullen sign), 
involving only 1-3% of the population5-7. Based on 
complications either local or systemic, the disease 
can be classified into three categories including 
mild, moderate, or severe form. The most severe 
form leads to a serious complication resulting in 
organ failure which mainly involves lungs, kidneys, 
and cardiovascular system8, 9. The course of disease 
ranges from mild edematous pancreatitis, a 
self-limiting form to severe necrotizing disease with 
high morbidity and mortality rate10.

Among the causative factors, gallstones and alcohol 
are the main factors. Gallstones are responsible for 
causing disease in about 50-70% of acute pancreatitis 
patients while 36% of the cases are because of 
alcohol consumption11,12. Other risk factors responsible 
for the high incidence of acute pancreatitis include 
increased age, male gender, lower socioeconomic 
class, smoking and obesity1,13,14.

Early diagnosis of acute pancreatitis has always 
been a challenge clinically. Diagnosis through 
imaging techniques takes a few days to appear 
and cannot elaborate the characteristic features 
as per the stage of the disease so the radiological 
findings are not enough to label a disease as acute 
pancreatitis15. There is an increase in pancreatic 
enzymes levels such as serum lipase and serum 
amylase, as a result of the inflammatory process 
occurring in acute pancreatitis. However, in 19% of 
cases, serum amylase levels were found to be 
normal. Thus, there is a need of understanding the 
diagnostic accuracy of different tests16.

Acute pancreatitis can mimic various painful 
conditions like perforated peptic ulcer, dyspepsia, 
and gallstones. Among these, people having 
perforated peptic ulcer need emergency surgical 
intervention, so there is a need for early diagnosis of 
acute pancreatitis to avoid unnecessary surgery17,18. 
Therefore, the suspected cases of acute 
pancreatitis need accurate diagnostic techniques. 
The objectives of this study were to find out the 
diagnostic accuracy of serum lipase, serum 
amylase and urinary amylase and their association 
with acute pancreatitis and the degree of its 
severity.

METHODS
A randomized clinical control study was conducted in 

the Surgical Department of PNS Shifa Hospital, Karachi. 
The ethics review committee (ERC) approved the 
research. G-power software was used to calculate the 
sample size and previous literature was used for it. The 
calculated sample size was n=180 considering a 10% 
sample drop probability. Non-probability consecutive 
sampling technique was used. The age range of 18-50 
years was selected. Inclusion criteria were to include 
patients who had onset of symptoms only 3 days ago 
and had at least two of the four features including (1) 
sudden onset of severe, persistent epigastric pain radiat-
ing towards back, (2) elevated levels of serum amylase 
or lipase in the blood (more than three times the upper 
reference limit), (3) elevated levels of urinary amylase (at 
least three times the upper reference limit), (4) findings 
suggestive of acute pancreatitis on ultrasonography or 
contrast-enhanced CT (Computed tomography) 
abdomen or (Magnetic resonance cholangiopancrea-
tography) MRCP. Patients with (1) deranged Renal 
function tests (RFTs) either as a result of acute renal injury 
or chronic renal failure, (2) elevated levels of serum 
amylase or lipase in blood or amylase in urine which is 
less than three times the upper reference limit (3) 
Pregnancy, were excluded from the study. Informed 
written consent was taken from the participants before 
including in the research.

Subjects fulfilling the inclusion criteria were admitted to 
the hospital, clinical evaluation and investigations were 
performed as per the performed proforma. The serum 
lipase, serum amylase and urinary amylase levels were 
checked at the time of admission followed by 24 hours 
and at the time of discharge. Contrast-enhanced 
computed tomography (CECT) abdomen scan was 
done within 48-72 hours after admission. Patients were 
divided into three categories based on CT findings mild, 
moderate and severe acute pancreatitis. Urine amylase 
levels were then correlated with the serum amylase and 
serum lipase levels. Thus, 10ml of randomly voided urine 
sample was collected in a plastic container. The activity 
of urine amylase was measured using Beckman Coulter 
AU 680 chemistry system. The substrate 2-Chloro-4-nitro-
phenyl-α-D-maltotrioside reacts directly with α- amylase 
to form 2-Chloro-4-nitrophenyl and the resulting increase 
in absorbance per minute is directly related to the 
amylase activity in the urine sample. This resulting 
increase in absorbance was measured. The normal 
value was be taken as 24-400 U\L.

Statistical Program for Social Sciences (SPSS) version 20 
was used to analyze the data. Quantitative variables 
were presented as mean with standard deviation 
while qualitative variables as percentages and 
frequency. ANOVA with post-hoc Tuckey’s test was 
used to determine the association of serum amylase, 
serum lipase and urinary amylase with the severity of 
acute pancreatitis. p-value less 0.05 was considered 
as statistically significant. Diagnostic accuracy was 
plotted by using the area under the ROC curve.
RESULTS

The mean age (Mean±SD) of the study participants 
was 51.76 ±10.8. Many participants were male (60.6%). 
The patients were having different comorbidities, out 
of which 34.4% were hypertensive while about 31.1% 
were diabetic. The disease was graded based on a 
contrast CT scan, which reported that many patients 
were having a moderate degree of acute 

pancreatitis, followed by a severe degree and a then 
mild degree of acute pancreatitis with 47.8%, 32.2% 
and 20% respectively. The characteristics of 
participants along with the levels of serum amylase, 
serum lipase and urinary amylase are mentioned in 
Table 1. 

The association of serum lipase, serum amylase and 
urinary amylase with the acute pancreatitis was 
calculated at 24 hours, 48 hours and 72 hours. The 
serum amylase did not show any significant 
association with acute pancreatitis at 24 hours, 48 
hours and 72 hours as the p-values were 
non-significant. Like serum amylase, serum lipase 

also didn’t report any significant association with 
acute pancreatitis at 24 hours, 48 hours and 72 
hours. On the other hand, urinary amylase had a 
strong significant association with acute 
pancreatitis when calculated at 24 hours with a 
p-value of 0.024 while no association was found 
after that 24-hour sample as presented in Table 2.

Table 1: Characteristics of study participants and their levels of serum amylase, serum lipase and urinary 
amylase at 24 hours.

Variables Frequency (n) 
(%)

Serum 
amylase 

(Mean±SD)

Serum 
lipase 

(Mean±SD)

Urinary 
amylase 

(Mean±SD)
Gender

Male 109 (60.6%) 1410 ±1163 310 ± 72 687 ± 270
Female 71 (39.4%) 1112 ± 572 324 ± 97 721 ± 223

Comorbidity
Diabetes mellitus 56 (31.1%) 1364 ±617 341 ± 54 680 ± 167
Hypertension 62 (34.4%) 1617 ± 907 338 ± 59 824 ±344
Ischemic heart disease 17 (9.4%) 861 ± 293 258 ± 24 767 ± 295
Chronic obstructive pulmonary 
disease 1 (0.5%) 669 235 386

Interstitial lung disease 1 (0.5%) 709 167 418
Crohn’s disease 3 (1.6%) 2639 341 858
Ulcerative colitis 2 (1.1%) 978 367 876
Depression 9 (4.7%) 897 341 583
Gastroesophageal reflux disease 
(GERD) 8 (4.1%) 1319 432 889

Acid peptic disease 13 (7.2%) 1499 ± 815 282 ± 129 635 ± 350
Alzheimer’s disease 1 (0.5%) 609 399 576
Parkinson’s disease 1 (0.5%) 469 224 658

Grading on contrast-enhanced computed tomography (CT)
Mild 36 (20%) 793 ± 141 268 ± 128 508 ± 177
Moderate 86 (47.8%) 1073 ± 707 317 ± 62 674 ± 219
Severe 58 (32.2%) 1928 ± 1297 342 ± 68 861 ± 244

DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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Urinary Amylase as the First Line Diagnostic Tool for Acute Pancreatitis

Extraction Treatment a

Independent Variables Unadjusted OR 95% CI
Age Categories (in years)
11 to 14 Ref -
15 to 17 0.54 (0.16,1.83)
18 to 21 0.67 (0.21,2.26)
22 to 38 0.30 (0.08,1.08)

Gender
Male Ref -
Female 0.77 (0.28,2.11)
Clinical Characteristics
SNA (degree) 0.96 (0.84,1.11)
SNB (degree) 0.96 (0.84,1.11)
ANB (degree) 0.90 (0.61,1.34)
NA to Point A (mm) 1.11 (0.98,1.25)
NA to Pog (mm) 1.07 (0.98,1.15)
Wits (mm) 0.98 (0.85,1.14)
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It had been found that as the disease progressed 
from mild to severe degree the level of pancreatic 
hormones also varied accordingly. The level of 
serum amylase at 72 hours, reached its peak value 
during the severe degree of pancreatitis while 
serum lipase levels were initially high at 24 hours but 

then declined with time and at the severe degree, 
it remained increased but followed a steady rate. 
On the other hand, urinary amylase levels were also 
initially high at 24 hours, reaching a peak value but 
later fluctuated with time and severity of disease as 
shown in Figure 1.

Table 2: Effects of serum amylase, serum lipase and urinary amylase with acute pancreatitis within the 
between groups and within groups.

Variables Between Groups
(Mean Square)

Within Groups
(Mean Square)

F p-Value

Serum Amylase 
24hr 1421188.171 772050.796 1.841 0.147

48hr 648286.057 306477.301 2.115 0.102

72hr 224913.016 132899.426 1.692 0.180

Serum Lipase 
24hr 105121.861 46974.713 2.238 0.087

48hr 6298.264 2959.801 2.128 0.100

72hr 3497.993 2472.056 1.415 0.263

Urinary Amylase 
24hr 13804.681 4235.440 3.259 0.024

48hr 73596.879 36024.787 2.043 0.112

72hr 52263.141 24860.051 2.102 0.104

Figure 1: Association of serum amylase, serum lipase and urinary amylase with the severity of acute pancreatitis. 

DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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For diagnostic accuracy, the area under the ROC 
curve is plotted in Figure 2 which stated that the 
serum amylase at 24 hours had no diagnostic 
discrimination but it gave slight discrimination of 
acute pancreatitis as the time increased from 48 
hours to 72 hours, likewise, was in the case of serum 
lipase but on the other hand, urinary amylase 
reported good diagnostic discrimination of acute 

pancreatitis as the accuracy index, the area under 
the ROC curve was equal to 1. The ROC curve also 
showed that the serum amylase at 24 hours is 
sensitive but less specific while serum lipase is less 
sensitive and less specific but urinary amylase at 24 
hours is more sensitive and highly specific as it 
covers the maximum population under the ROC 
curve as presented in Figure 2. 

Figure 2: Area under the ROC curve for serum amylase, serum lipase and urinary amylase.

DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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DISCUSSION
Acute pancreatitis is an inflammatory disease of the 
pancreas which appears suddenly and affects the 
heart, lungs and kidneys as well. Sometimes, 
diagnosing acute pancreatitis is a bit difficult and 
autopsy findings uncover the disease, as there is not 
any gold standard test for diagnosing acute 
pancreatitis19. The pancreas secretes multiple 
enzymes, so the blood test for detecting the level of 
serum amylase and serum lipase while urine analysis 
for detecting urinary amylase and urinary 
trypsinogen-2 level is beneficial for diagnosing 

acute pancreatitis in patients who presents with the 
complaint of abdominal pain20-23.

Literature review revealed that serum amylase level 
rises between 6 and 24 hours, peak to three times its 
upper limit at 48 hours, and then return to baseline 
at 5 to 7 days10,13. This makes it quite inconsistent for 
diagnosing acute pancreatitis, especially among 
those patients who are having a mild form of the 
disease and those who present late. Serum amylase 
is excreted in urine up to several days after the 
serum amylase levels have normalized thus urinary 

amylase is considered as an alternative tool for 
diagnosing acute pancreatitis24, 25. Therefore, there 
is a need to evaluate urinary amylase either can 
replace serum amylase and serum lipase or not in 
the diagnosis of acute pancreatitis and the degree 
of diagnostic accuracy and sensitivity of urinary 
amylase in patients with acute abdomen20,25. The 
current study favors this finding by reporting a better 
diagnostic accuracy of urinary amylase than the 
serum amylase and serum lipase and it is a more 
specific and sensitive test as compared to others.

The diagnostic accuracy index, the area under the 
ROC curve is ranging between 0.5 to 1, which 
means that there is no diagnostic discrimination if it 
is equal to or less than 0.5 but if the value is 1 the 
diagnostic system discriminates perfectly. In this 
study, among all tests at different time intervals, only 
the urinary amylase reported good diagnostic 
discrimination of acute pancreatitis as the 
accuracy index, the area under the ROC curve was 
equal to 1. Many authors compared the diagnostic 
accuracy of different pancreatic enzymes in acute 
pancreatitis and there are wide variations in the 
results. The serum amylase is considered as a test of 
choice for diagnosis of acute pancreatitis for many 
years, although it has a low sensitivity and specificity 
as there is a list of causes that increases the serum 
amylase level26,27. The authors also found that serum 
lipase has better diagnostic accuracy under the 
ROC curve as compared to the serum amylase and 
the finding is also supported by the current 
study25,28,29. Clave et al. noted that the diagnostic 
accuracy of serum amylase, serum lipase and 
urinary amylase is more than 0.975 which is perfect 
diagnostic discrimination for acute pancreatitis30.

Acute pancreatitis is a fatal condition so there is a 
need for early diagnosis of the disease to avoid 
complications as well as to avoid unnecessary 
surgery or hospital admission for observation in 
patients who do not have acute pancreatitis, 
resulting in considerable resource savings.

CONCLUSION
Serum amylase, serum lipase and urinary amylase 
have good diagnostic accuracy in acute 
pancreatitis but urinary amylase was found superior 
to them as it is a more sensitive and specific test for 
diagnosing acute pancreatitis and shows a positive 
association with the degree of severity of the 
disease. It is recommended that more such studies 
may be carried out on a larger scale to further 
define the superiority of urinary amylase in the early 
diagnosis of acute pancreatitis. 
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Nigella sativa in Comparison to Steroids in Managing Oral Submucous Fibrosis

INTRODUCTION
Oral carcinoma is the sixth most frequent 
malignancy globally, accounting for about 500 000 
new cases every year and 3.6% of cancer deaths, 
creating significant health problems and burden 
worldwide1. In Pakistan and India, oral carcinoma 
represents a major health concern accounting for 

up to 40% of all malignancies and is the most 
prevalent carcinoma in males while the third most 
prevalent cancer in females2. Globally, a 5-year 
survival rate of 50% is seen among patients with oral 
carcinoma even though the oral cavity is easily 
reachable for routine examination and follow-ups. 
However, unfortunately, individuals report in the 

terminal stages of malignancy (mostly at stage III or 
IV); thus, no improvement has been noted in the 
survival rate for oral cancer over the years3. If oral 
cancer is diagnosed at early stages and timely 
treatment is given for localized lesions, morbidity 
and mortality can both be minimized, and survival 
rates are reported to reach up to 82% 4. 

Oral carcinoma is mainly associated with malignant 
transformation of oral potentially malignant lesions 
(OPMLs) 5. OPMLs if remain untreated can progress to 
invasive tumors of the oral cavity in which affected 
epithelium shows epithelial dysplasia histologically 
and include oral leukoplakia (most common), 
erythroplakia, erythro-leukoplakia, oral submucous 
fibrosis (OSMF), oral lichen planus and oral lupus 
erythematosus. Leukoplakia is the commonest OPML 
while erythroplakia being less frequent but more 
serious shows the malignant potential of almost 85% 6. 
The prevalence of OPMLs is between 1% and 5% 
globally depending mostly on the place of origin, the 
nature of the population under study, pattern of 
tobacco and alcohol use and areca quid chewing5,7. 
These lesions are usually asymptomatic in the initial 
stages but may be diagnosed by dental physicians on 
routine examination of the oral cavity due to their 
characteristic clinical appearance. If an appropriate 
and conclusive diagnostic approach is adopted for 
the detection of these lesions in the early stages, 
morbidity and mortality of the patients can be 
reduced. Thus, OPMLs are potentially high-risk lesions 
that transform into malignancy based on their 
indiscernible course in most cases. Hence, early 
diagnosis through regular screening of patients 
presenting with recurrent oral infectious or 
inflammatory lesions remains indispensable. Therefore, 
the review is aimed to explore the cell block method 
as a minimally invasive technique for reducing 
morbidity and mortality associated with OSCC.

A narrative review methodology and analysis of 
published works were planned, carried out, and 
reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses (PRISMA) 
guidelines. In this review, a search of published works 
was done using the online databases of PubMed, 
Scopus, Web of Science, and Cochrane Library for 
relevant publications up to October 2020. The 
following medical subject headings (MeSH) were 
used in the search strategy: ‘‘oral potentially 
malignant lesions’’, “exfoliative cytology”, 
“liquid-based cytology”, ‘‘oral squamous cell 
carcinoma’’ and “cell block”. The reference lists of 
the articles were also searched to identify missed 
studies. No restriction was applied on time of 
publication or language. To facilitate the screening 
process of studies from online databases, all search 
results were downloaded into an EndNote library 
(version X8).

Only hospital and clinic-based studies were includ-
ed where the cytological analysis was carried out 
by pathologists up to October 2020. Studies consid-
ering individuals of age group 18-60 years irrespec-
tive of gender who underwent brush biopsies of 
intraoral leukoplakia, erythroplakia, erythroleuko-
plakia, proliferative verrucous leukoplakia, oral 
lichen planus, or oral submucous fibrosis were 
included. Population-based studies and studies 
referring only to clinical features were excluded. 
Pregnant women were also excluded.  Different 
information was extracted from the shortlisted 
studies such as first author name, year of publica-
tion, the geographic region in which the study was 
carried out, duration of the study, sample size, 
gender and age of the studied sample, the preva-
lence rate of oral lesions, OPMLs if observed or not, 
study setting  (urban,   rural or both), study design, 
sampling method, laboratory techniques used, any 
statistically significant results found and conclusions 
made by the authors regarding the efficacy of 
different laboratory techniques in the diagnosis of 
OPMLs. 

DISCUSSION
Incidence of oral potentially malignant lesions and 
oral carcinoma is very high in South Asian countries 
that may be attributed to specific eating habits. 
Though histopathology is thought to be a gold 
standard method in detecting these lesions, it may 
not be possible to perform a biopsy in all suspected 
cases as it is a costly, time-consuming, invasive 
technique having surgical as well as psychological 
implications on the patient8. 

Role of Cytology in the Diagnosis of OPMLS
Diagnostic cytology plays an imperative role in the 
detection of epithelial and cellular abnormalities 
and infectious diseases. It is a very simple, rapid, 
cheap and reliable method for diagnosing 
cutaneous premalignant and malignant tumors, 
immunobullous lesions, infectious diseases and 
genodermatosis9. Cytology is an accepted, widely 
employed diagnostic modality for the timely 
diagnosis of oral cancers but its role in detecting 
OPMLs is still debatable10. Oral exfoliative cytology is 
a well-established and more sensitive technique 
that can detect the oral cavity’s primary cancerous 
lesions, even when the lesions seem to be 
innocuous, and there is no suspicion of cancer, and 
when the prognosis is excellent11. 

Recent developments in the discipline of cytology 
have converted diagnostic cytopathology to an 
advanced diagnostic tool with limited false-positive 
and false-negative results. Liquid-based cytology 
(LBC) gives improved and higher quality results 
compared to conventional cytology, as it increases 
the sensitivity and specificity of the diagnosis and 
provides residual material for additional investiga-

tions12. Thus, this review will emphasize the impor-
tance of liquid-based cytology and early detection 
of OPMLs to prevent malignant transformation. In 
Pakistan, very few reports have been documented 
regarding the cytological diagnosis of these lesions 
however, to the authors’ knowledge; none of the 
studies has yet been reported on the diagnostic 
efficacy of advanced cytological techniques, 
including LBC and cell block preparations.  

Different Cytological Techniques for OPMLs Detection
1. Exfoliative Cytology 
Exfoliative cytology (EC)is a screening and diagnos-
tic test used for early detection of oral diseases, 
such as squamous cell carcinoma, pemphigus, 
potentially malignant disorders, candidiasis, and 
salivary gland lesions13. This technique is relatively 
simple, cost-effective, non-invasive, and rapid, 
well-received by the patients, enabling the profes-
sionals to monitor the follow-up after providing the 
necessary treatment. EC usually consumes the 
specimens of exfoliating cells compared to histopa-
thology, in which entire tissue is submitted for 
processing. Conventional cytology has played a 

significant role in the detection of uterine cervical 
cancer during a gynecological examination since 
the beginning of the Papanicolaoutechnique in the 
40s. In the past, disputes occurred in the use of EC 
because of a large number of false-negative results 
and subjective interpretation of atypical oral 
mucosa cells. Liquid-based cytology (LBC) tests 
have substituted conventional cytology, SurePath 
or ThinPrep being the primary screening tests in most 
of the laboratories14. 

2. Liquid-based Cytology 
Liquid-based cytology (LBC)has proven to be 
superior to conventional cytology by reducing the 
difficulties associated with sampling thus helping in 
the formation of improved smears and reducing the 
false-negative rates. The clear background thus 
obtained enhances not only the quality of the 
smear but also increases the diagnosticsensitivity15. 
In this technique, the cells, after sampling, are first 
suspended in a suitable fixative (preservative) 
medium followed by centrifugation, and a smear is 
then prepared16, (Figure 1).
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