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Abstract

The mortality rate is high in complicated pancreatitis. The serum lipase/amylase (L/A) ratio had
been proposed to distinguish the etiology of pancreatitis, the efficacy to predict the severity of acute
pancreatitis is assessed in this study. From July 1, 2001 to June 30, 2002, 247 patients with acute pan-
creatitis were enrolled. We included 141 (57.1%) men and 106(42.9%) women with a mean age of 53.6
years, ranging from 21 to 90 years. They were divided into 3 subgroups according to their attributed
etiology such as alcohol (n=54), biliary (n=111), miscellaneous causes (n=82) and their serum L/A ratio
level were compared. Besides, the relationship between the severities of pancreatitis by computed to-
mography (CT) findings and L/A ratio levels were also analyzed. Results showed that 47 patients were
alcoholic acute panceatitis (21.9 %, 52 male and 2 female), 111 patients with biliary acute pancreatitis
(44.9%), and 82 patients with miscellaneous acute pancreatitis (33.2%). Significant factors were: mean
age 40 + 9.4 years in alcoholic group versus 59.2 + 14.7 years in biliary group; male predominance in
alcoholic group and female dominated the biliary group; the elevation of serum amylase level in biliary
group (1344.2+1453.7 1U/L) versus in alcoholic group (346.9 + 374.9 IU/L), and serum lipase level in
biliary group (13072.0+18807.9 IU/L) versus in alcohol group (3119.7 + 4923.7 IU/L).

Instead, the serum L/A ratio showed no significant changes among each group. If L/A ratio > 2, it
had 89.5% negative predictive rate of alcoholic pancreatitis. In this study, the alcoholic acute pancre-
atitis is more severe than biliary ones. There was also no difference in serum enzyme levels (amylase,
lipase, and L/A ratio) observed among patients without apparent imaging signs of acute pancreatitis,
those with signs of moderate and severe pancreatitis. Therefore, we conclude that gender difference
plays an important role in the etiology of acute pancreatitis. The serum amylase and lipase concentra-
tions are not able to establish either etiology or to predict the severity of acute pancreatitis as assessed
by imaging techniques. The L/A ratio is not a good predictive factor in distinguishing acute episode of
alcoholic and non-alcoholic acute pancreatitis but the L/A ratio > 2 has 89.5 % of negative predictive
rate for alcoholic panceatitis. (J Intern Med Taiwan 2005; 16: 113-120)
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Introduction

An elevated serum pancreatic enzyme supports
clinical diagnosisof acute pancreatitis. Numerousre-
ports, however, describe the lack of usefulness of
serum enzyme levels to determine the prognosisin
acute pancreatitis*. Although Cherry and Crandl °
first described an association between pancreatic
injury and elevated serum lipase levels in 1932, the
routine study of serum lipase levels has yet to gain
widespread popularity. In the Western countries, al-
cohol isthe most common cause of acute pancreatitis
** but a diagnostic workup must be undertaken to
identify treatable causes “. It was reported that pa-
tients with acute alcoholic pancreatitis had serum
concentrations of amylase lower than those with no-
nal coholic pancreatitis, but the serum lipase concen-
trations were similar in the both forms of the disease
 The serum lipase/amylase ( L/A ) ratio was signi-
ficantly higher in alcoholic acute pancredtitis than in
the nonal coholic form of the disease. On the basis of
these findings Gumaste et a ** proposed that this in-
dex ( L/A ratio >2) could differentiate acute episodes
of alcoholic from those nonal coholic acute pancreati-
tis. However, the most common cause of acute pan-
credtitis is biliary origin in Taiwan™. Therefore, we
design thisretrospective study with the purposeto as-
sess the efficacy of the L/A ratio and computed to-
mography severity index ™ in the evaluation of the
prognosis of different etiologies of acute pancreatitis
in Southern Taiwan.

Materials and methods

Two hundred forty-seven patients ( 141 male,
106 female ) with acute pancreatitis were enrolled in
the study from July 1, 2001 to June 30, 2002. Thedi-
agnosis of acute pancreatitisisbased on the evidence
of two or more combination of the following presen-
tations: at least three foldsincrease in serum amylase
and/or lipase levels, in addition to history of upper
abdominal pain and further confirmed by ultra-

sonography ( CT ) and/or contrast enhanced comput-
ed tomography performed during hospital stay. All
patients with questionable diagnosis of other possi-
ble abdominal conditions and incomplete data col-
lectionswere excluded in thisstudy. All patientswith
clinical presentations suggestive of chronic pancre-
atitis such as pancreatic calcifications, pancreatic
duct dilatation, and malabsorption syndrome were
also excluded.

The etiology of the pancreatitis was biliary ori-
gin in 111 patients, alcoholic abuse in 54 patients
('mean daily pure alcohol intake > 80 g ), due to oth-
er causesin 82 patients( associated with diabetesmel -
litus: 23, trauma: 14, hyperlipidemia: 13, end stage
renal disease: 19, postoperation: 13). Therewere 130
patients received abdominal CT examination.
According to the Balthazar criteria®, we classified
patients with acute pancreatitis into three groups:
Grade Mild ( n=59 ): normal, local or diffuse en-
largement of the pancreas, Grade Moderate ( n=18):
pancreatic gland abnormalities associated with peri-
pancreatic inflammation; Grade Severe ( n=53): flu-
id collection in one or more location and/ or the
presence of gas in or adjacent to the pancreas. The
serum amylase and lipase concentration were
checked simultaneously after admission and thuscal -
culating the L/A ratio. The normal ranges of the en-
zymes in our hospital are 0-190 IU/L for lipase and
27-1371U/L for amylase. Therelationship of L/A ra-
tio with CT findings for indirectly evaluating the
severity of pancreatitisin 130 patients was also ana-
lyzed.

Statistical analysis was performed using the
ANOVA tests, Nonparametric test and x° test when
comparing these 3 groups of patients.

Results

Our study showed that 54 patients were related
to acohol ( 21.8%, male to female ratio was 52:2,
mean age:40.6 + 9.4 years ), 111 patients were hil-
iary origin ( 44.9%, male to female ratio was 48:63,
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Table 1. Serum Lipase-Amylase ratio level in different etiologic subgroup

Alcohol (n=54) Biliary (n=111) Miscellaneous (n=82) Pvalue
Age 40+9.4* 59.2+14.7 54.6+6.3 <0.05
M/F 52/2° 48/63 41/41 <0.05
Amylase 346.9+374.9 7 1344.2+1453.7 571.6+666.8 <0.05
Lipase 3119.7+£49223.7° 13072.0+18807.9 5279.3+9395.7 <0.05
Lipase/Amylase 7.99+6.83 8.56+6.63 7.05+5.96 0.29

( *Alcoholic pancreatitis vs biliary pancreatitis, Alcoholic pancreatitis vs Miscellaneous pancreatitis in age , P<0.05)

( " Icoholic pancreatitis vs biliary pancreatitis, Alcoholic pancreatitis vs Miscellaneous pancreatitis in sex, P<0.05)

( "Icoholic pancreatitis vs biliary pancreatitis, Alcoholic pancreatitis vs Miscellaneous pancreatitis in amylase, P<0.05)
( “Icoholic pancreatitis vs biliary pancreatitis, Alcoholic pancreatitis vs Miscellaneous pancreatitis in lipase, P<0.05)

Table 2. Relationship between CT findings and lipase-amylase levels

Normal to mild (n=59) Moderate (n=18) Severe (n=53) Pvalue
Alcohol 3 2 22" < 0.001
Biliary 38* 10 9 < 0.001
Miscellaneous 18 6 22 NS
Age 60.4+15.3* 55.8+14.8 48.0+16.6 <0.001
Male/Female 33/26 10/8 34/19 NS
Amylase 1034.5+1174.9 1222.0+1223.5 828.6+1059.4 NS
Lipase 9264.0+£13495.0 9712.4+9196.3 7922.8+16788.1 NS
Lipase/Amylase 7.50+5.19 8.84+5.65 7.43+5.93 NS

(* Mild pancreatitis vs Severe pancreatitis , P<0.05)
(* Alcoholic pancreatitis vs biliary pancreatitis in Mild grade, P<0.001)
(" Alcoholic pancreatitis vs biliary pancreatitis vs Miscellaneous pancreatitis in Severe grade, P<0.001)

Table 4.Predict sensitivity and specificity of acute pan-
creatitis by lipase/amylase ratio in 130 patient
with non-severe pancreatitis (n=77) and severe

Table 3.Sensitivity and specificity of the lipase/amylase
ratio in 247 patient with acute alcohol-induced
( n=54) and non-alcohol-induced ( n=193) pan-

creatitis pancreatitis( n=53)
lipase/amylase ratio >2.0 >4.2 >5.0 Lipase/Amylase ratio >20 >42 >50
Sensitivity (%) 92.6 64.8 57.4 Non-severe 61 51 48
Specificity (%) 17.6 34.2 38.3 Severe 22 14 13
Positive predictive value 25.8 21.6 20.7 Sensitivity (%) 265 215 213
Negative predictive value 89.5 77.6 76.3 Specificity (%) 340 400 420

Accuracy predictive value 34.0 40.9 425 Positive predictive value (%) 415 265 245
Negative predictivevalue (%) 208 338 37.7

Accuracy predictivevalue (%) 29.2 30.7 323

mean age:59.2 £ 14.7 years ) and 82 patients were
related to miscellaneous cause ( 33.2%, male to fe-

maleratio was 41:41 ,mean age:54.6 + 16.3 years).
The median age was significantly youngest in alco-
holic pancreatitis than in those with biliary and mis-
cellaneous pancreatitis ( P<0.05). The mean serum
amylase level was significantly lower in alcoholic
group ( 346.9 = 374.9 IU/L in acoholic group ver-
sus 1344.2 + 1453.7 IU/L in biliary group versus
571.6 £ 666.8 1U/L inmiscellaneousgroup, P<0.05).

The mean serum lipase level was also significantly
lower in alcoholic group ( 3119.7 £ 4923.7 IU/L in
alcoholic group versus 13072.0 + 18807.9 IU/L in
biliary group versus 5279.3 + 9395.7 IU/L in mis-
cellaneous group, P<0.05). However, the L/A ratio
was not significantly different among them. Besides,
one hundred and thirty patients ( 52.6%) with pan-
creatitis received abdominal CT examination were
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summarized in Table 2, by comparing their mean va-
lues of serum lipase and amylase concentrations, age,
sex, L/A ratioinaccordancetotheir severity. Patients
with mild pancreatitis were significant older than
those with moderate and severe pancreatitis.
Alcohoalic pancreatitis had more severe CT findings
than in those with biliary and miscellaneous pancrea-
titis. Thereisno significant differencein amylase, li-
pase and L/A ratio among them.

The L/A ratio > 2.0 was present in 50 of the 54
(92.6%) patients with alcoholic pancredtitis, in 159
of the 193 ( 82.3 %) patientswith non-al coholicspan-
creatitis, and the sensitivity and specificity in deter-
mining the alcoholic acute pancreatitis were 92.6%,
and 17.6%, respectively; positive and negative pre-
dictive values 25.8% and 89.5% ( Table 3 ).
Calculation of separating ratio levels above 4.2 for
alcoholics and non-alcohalics, the sensitivity and
specificity in determining the alcoholic acute pan-
creatitis were 64.8%, and 34.2%, respectively; posi-
tiveand negative predictivevalues21.6% and 77.6%.
Using the L/A ratio >5.0 for acoholics and non-al-
coholics, the sensitivity and specificity were 57.4%,
and 38.3%, respectively; positive and negative pre-
dictive values 20.7% and 76.3%.

The sensitivity and specificity to predict pan-
creatitis between the non-severe (mild and moderate)
and severe group were also compared ( Table 4). At
the L/A ratio > 2.0 the sensitivity and specificity in
determining the acute pancreatitisin the severegroup
were 26.5%, and 34.0 %, respectively; positive and
negative predictive values 41.5 % and 20.8 %. Using
theL/A ratio>4.2, thesensitivity and specificity were
21.5 %, and 40.0 %, respectively; the positive and
negative predictive values 26.5 % and 33.8 %. Using
theL/A ratio>5.0, the sensitivity and specificity were
21.3 %, and 42.0 %, respectively; the positive and
negative predictive values 24.5 % and 37.7 %.

Discussion

In the western literature, alcohol is the most

6-10

common cause of acute pancreatitis”™. However, bi-
liary pancreatitis has been predominant in England,
Hong Kong, Japan, and Taiwan *****°, This was si-
milar to our results with 44.9 % associated with bil-
iary diseases. Wu et al reported that most of these ca-
ses with acute pancreatitis were between the age of
21 to 40 years old , which accounted 57.7% of the
total cases and 64.1% of female cases was in age
groups of 21 to 30 years old*, which was much
younger than reported in other Asian countries **.
However, there was no documented report comparing
the different etiologic groups. In our study, the mean
agewas53.6 year-old, from 21to 90 yearsold. Thiswas
sgnificantly youngest in acoholic pancredtitis than in
those with biliary acute pancrestits and miscellaneous
acute pancrestitis ( P<0.05). The hiliary pancregtitis
predominated in women in Taiwan could be related to
the more prevalence of biliary calculi in Taiwanese
women . In contrast, alcoholic acute pancreatitis
predominated in Taiwanese male gender.

Previous studies showed that the increase in
serum concentration of amylase in patients with al-
coholic acute pancreatitis was significantly lower
than of patientswith biliary pancreatitis™***, but that
serum lipase concentrations were not significantly
difference™”. Our study showed the same result that
serum amylase elevations were least in patients with
alcoholic acute pancredtitis than those with biliray
and other cause of pancreatitis. However, our results
showed that the lipase elevations were also signifi-
cantly lower in the alcoholic acute pancreatitis than
the other two groups of patients.

Our resultsindicate that the L/A ratio is not use-
ful to distinguish acoholic from nonalcoholic acute
pancreatitis. Asin the previous original study *, our
patients with alcoholic acute pancreatits were male
patients, whereas most of the patients with biliary
pancreatitiswerefemale. For thesereasons, others™*
have hypothesized that the L/A ratio in the Gumaste
study * differentiated between men and women but
not between alcoholic patients and nonal coholic pa-
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tients. The study of Laurent-Puig et al. and Lankish
et al **. also could not confirm the usefulness of the
L/A ratio for differentiating between patients with
acute pancreatitis of different etiologies and estimat-
ing the severity of the disease. Our result was not si-
milar to Gamastereports®, but thesamewith L aurent-
Puig and Lankish reports **. In fact, Gumaste et al
* suggested that an L/A ratio value >2 had a sensi-
tivity and specificity for the diagnosing the acute al -
coholic pancreatitis of 91.0 % and 78.0 %, respec-
tively. We found the sensitivity was 92.6 % but the
specificity waslow (17.6%). The negative predictive
rateis89.5 % in L/A ratio > 2 mean that if L/A ratio
less than 2, the alcoholic pancredtitis is estimated
about 10%. Tenner et al * reported that the L/A ratio
> 5ischaracteristic exclusively of alcoholic patients
and show alow sensitivity ( 31%). Kazmierczak et al
% found that the L/A ratio > 4.2 had a sensitivity of
96 % but a low specificity ( 57 %), whereas our re-
sult showed a sensitivity of 64.8% and specificity of
34.2% ( Table 3). We had different results by using
the L/A ratio > 5, we found that the specificity was
38.3% and the sensitivity was 57.4%. Based on the-
ses reports ((including our results), there was still no
agreement about the value of the L/A ratio in distin-
guishing alcoholic from nonal coholic acute pancrea-
titis in the studies that report the clinical usefulness
of theindex in the clinical practice®. The reason for
these variations could be that all the studies™** in-
dicating the L/A ratio was useful had a preponde-
rance of patients with acute alcoholic pancreatitis. In
our study patientswith nonal coholic pancreatitis out-
numbered those with alcoholic pancreatitis. The dif-
ferencein patient population could partly be respon-
sible for the different result.

Only afew studies reported the relationship be-
tween serum pancreatic enzyme levels and the seve-
rity of acute pancreatitis as assessed by imaging pro-
cedure *”. Hjelmqvist et al found serum amylase le-
vels was not statistically different between patients
with severe acute and those with mild, moderate pan-

creatitis as defined by CT*. The presence and seve-
rity of pancreatic inflammation is often difficult to
assess clinically. The Aksel et al studied acute pan-
creatitis patients with computed tomography and
found in the group as awhole the serum amylase le-
vel wasinversely related to the CT-grade severity of
the acute pancreatitis dueto the greater number of pa-
tientswith” biliary hyperamylasemia“ inthelessse-
vere CT grade™; The patients with this condition had
a significantly higher initial serum amylase level
compared with alcoholic pancreatitis or pancreatitis
from the other cause. The mean serum amylase le-
vel in each etiology group showed no correlation with
the extent of pancreatitis involvement, visualized by
CT. The previous study had established that thereis
aclear relationship between CT findings of the pan-
creas and the clinical course in patients with acute
pancreatitis®*. Mild pancreatitis (CT findings: nor-
mal to local enlargement of the pancreas) and mode-
rate pancreatitis (pancreas inflammation associated
with peripancreatic inflammation ) is a self-limited
disease, with transient edemaof thegland. Theserum
amylase is highest in these patients. With the more
inflammatory reactions and the tissue destruction
( CT findings: inflammatory extension into one or
more peripancreatic spaces ) the clinical course is
more severe and conversely the amylase level islo-
wer. The result of our study, most of patientsin biliary
pancreatitis with CT evidence mild pancreatitis had
a higher amylase and lipase level than with CT evi-
dence severe of pancreatitis. The patientsin alcoholic
pancreatitis with CT evidenced severe pancreatitis
had serum amylaseand li paseislower thanthosewith
mild and moderate pancreatitis. The amylase and li-
pase level differences between biliary and alcoholic
pancreatitis was reported by Spechler*. A typical at-
tack of acute pancreatitis in an alcoholic might pre-
sent with arelatively lower amylase value**
nonal coholic patient who present with acutegallstone
pancreatitis. They found that patients with acute pan-
creatitis frequently had normal serum amylase le-

than a
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vels. Furthermore, in patients with alcoholic acute
pancreatitis, indicating a parenchyma that no longer
able to produce sufficient amounts of enzymes. It is
clear tothisstagethat thereisstill no biochemical test
that can be considered to be a gold standard for the
diagnosis or assessment of severity of acute pancre-
atitis. However, our results may imply that the amy-
lase and lipase remain important tests in the diagno-
sis but not able to establish either etiology or to pre-
dict the severity of acute pancreatitis as assessed by
imaging techniquesin this report. We concluded that
the L/A ratioisnot agood predictor factor and is use-
lessin distinguishing acute episode of alcoholic from
biliary and miscellaneous acute pancreatitis. Combi-
nations of the clinical presentations of abdominal
pain, serum amylase and/or lipase levels, in addition
to ultrasonography and/or contrast enhanced com-
puted tomography are still the standard in the diag-
nosis of acute pancreatitis.
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