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BACKGROUND

AMAÇ

Acute pancreatitis with high mortality of severe onset is
still a major problem in medicine. Early identification of
the severity of the disease is critical for effective treatment.
Many markers have been tried and are still being tested.
The ideal marker should be able to identify the cases and
distinguish between mild and severe.

Şiddetli formundaki yüksek mortalite oranı ile akut pankreatit günümüzde halen tıbbın önemli bir sorunudur. Hastalığın şiddetinin erken belirlenmesi etkin tedavi için kritik öneme sahiptir. Çeşitli biyokimyasal belirteçler denenmiştir ve halen denenmektedir. İdeal belirteç olguyu tanıyabilmeli ve pankreatitin hafif ve şiddetli formlarını ayırt
edebilmelidir.

METHODS

This prospective study included 34 cases (14 males, 20 females, mean age: 58 years) of acute pancreatitis and 33 cases (17 males, 16 females, mean age: 53 years) as a control
group. Mild (n=29) and severe (n=5) cases were compared
with respect to serum levels of amylase, C-reactive protein
(CRP), alpha-1-protease inhibitor, and antichymotrypsin
on admission and 24 and 48 hours (h) after admission.

GEREÇ VE YÖNTEM

RESULTS

Bu prospektif çalışmaya akut pankreatitli 34 olgu (14 erkek, 20 kadın, ort. yaş: 58 yaş) ve kontrol grubundaki 33
olgu (17 erkek, 16 kadın, ort. yaş: 53 yaş) dahil edildi. Hafif (n=29) ve ağır (n=5) olgular başvuru anındaki, başvurudan 24 ve 48 saat sonraki amilaz, C-reaktif protein (CRP),
alfa-1 proteaz inhibitörü ve antikimotripsin düzeyleri açısından karşılaştırıldı.

Alpha-1 protease inhibitor and antichymotrypsin levels
were significantly elevated in the first 24 h; however, CRP
peaked after 48 h in the acute pancreatitis group. While
CRP showed significantly higher concentrations in patients
with severe pancreatitis, alpha-1-protease inhibitor and antichymotrypsin levels changed slightly, but without significance, in severe cases.

BULGULAR

Akut pankreatit grubunda alfa-1 proteaz inhibitörü ve antikimotripsinin serum düzeyleri ilk 24 saatte yükseldi, buna
karşın CRP 48 saat sonra pik değere ulaştı. CRP şiddetli pankreatitli hastalarda anlamlı derecede yüksek konsantrasyonlar gösterirken, alfa-1 proteaz inhibitörü ve antikimotripsin düzeylerindeki hafif değişimler anlamlı değildi.

CONCLUSION

SONUÇ

Alpha-1 protease inhibitor and antichymotrypsin are early
events in acute pancreatitis, with high levels on admission.
Activation of these variables declines after 24 h. These markers may have early diagnostic value in patients with acute
pancreatitis. Because neither of them is good at discrimination of mild and severe cases in the disease, they should not
be incorporated into routine clinical investigations.

Başvuru anında yüksek düzeyleri ile alfa-1 proteaz inhibitörü ve antikimotripsin akut pankreatitte erken sonuçlar
verir. Bu değişkenlerin aktivasyonları 24 saat sonra düşer.
Bu belirteçlerin akut pankreatitli hastalarda erken tanı değeri olabilir. Her ikisi de bu hastalığın hafif ve şiddetli olgularını ayırmada iyi olmadığından, rutin klinik kullanıma
dahil edilmemelidir.
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Necrotizing pancreatitis was first described by
Nikolaus Tulp, a Dutch physician and anatomist, in
1652.[1] All the descriptions of pancreatitis reflected
severe onset of the disease, until 1929, when Elman,
a surgical resident working under Professor Evarts
Graham, reported the value of blood amylase in acute
pancreatitis.[2] After his report, identification and prediction of severe cases emerged as the next problem.
Scoring systems such as Ranson, Imrie, Glasgow, and
the Acute Physiology and Chronic Health Evaluation
(APACHE II) are used for prediction of disease severity, but these scoring systems require up to 48 hours
(h). In 1992, the Atlanta Classification on Pancreatitis was announced. Identification of mild and severe
cases of the disease was universally accepted.[3] Currently, there is no ideal marker to make this identification early, easy and fast.
Interleukin (IL)-6, tumor necrosis factor (TNF)-α,
C-reactive protein (CRP), and procalcitonin are wellknown markers, and have high sensitivity and specificity for early prediction.[4] Medical researchers have
also studied some rare markers. Alpha-1 protease inhibitor and antichymotrypsin are promising newly introduced tests in clinical practice; however, controversial results have been reported in the literature.
It has been suggested that proteolytic enzymes
such as trypsin and elastase play a dominant role in
the pathogenesis of acute pancreatitis.[5] The potentially destructive effects of pancreatic enzymes on the
pancreas itself are controlled by a number of protease
inhibitors (such as alpha-1 protease inhibitor and antichymotrypsin) present in normal plasma.[6] Alpha-1
protease inhibitor is also referred to as alpha-1 antitrypsin.
The aim of the present study was to establish
whether alpha-1 protease inhibitor and antichymotrypsin were useful in the investigation for the diagnosis of acute pancreatitis and assessment of the disease
severity. The validity of the enzymes as a marker for
inflammation of the pancreatitis was compared with
the amylase value, CRP and the diagnosis of the disease according to the Atlanta Classification.

MATERIALS AND METHODS
This prospective study included 34 cases of acute
pancreatitis and 33 cases as the control group. Patients
were classified according to their clinical outcome into
two groups: mild pancreatitis and severe pancreatitis.
Mild (n=29) and severe (n=5) cases were compared
with respect to serum levels of amylase, CRP, alpha-1
protease inhibitor, and antichymotrypsin on admission
and 24 and 48 h after admission. In mild cases, no lifethreatening complications were seen, whereas patients
with severe disease manifested respiratory insufficiency, sepsis, shock, and renal failure. Death occurred in
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one of five patients with severe pancreatitis because of
multiorgan failure. The control group was constituted
by the patients who admitted for non-pancreatic abdominal pain and without inflammatory process.
Antichymotrypsin in serum was determined using
particle-enhanced turbidimetric immunoassay method
with commercially available specific antibodies (PETIA; Dako, Glostrup, Denmark). Alpha-1 protease
inhibitor in serum was determined by nephelometry
protein analyzer method (Technicon reagents, Tarrytown, NY, USA).
The enzymes were compared among groups using the Mann-Whitney U test. The relation between
mild and severe groups was compared by means of the
McNemar test. Statistical analyses were performed using the Statistical Package for the Social Sciences for
Windows (SPSS Inc., Chicago, IL, USA).

RESULTS
A total of 34 patients (14 males, 20 females, mean
age: 58 years) were included in the study. Among the
patients with acute pancreatitis and those with nonpancreatic abdominal pain, there were no significant
differences in age (p=0.129) or sex (p=0.326).
Thirty-three patients (17 males, 16 females, mean
age: 53 years) who admitted for non-pancreatic abdominal pain and without inflammatory process were
accepted as the control group.
During the course of the disease, 29 (85%) patients had no complications, while 5 (15%) patients
developed local or systemic complications. According
to the Atlanta criteria, the first group was classified as
mild pancreatitis and the latter group as severe pancreatitis. Severe acute pancreatitis was defined as associated with organ failure and/or local complications,
such as necrosis, abscess, or pseudocyst. In the severe
group, pseudocyst was seen in two patients, renal failure with creatinine elevation in one patient and pulmonary insufficiency (PaO2 <60 mmHg) in another. One
patient (83 years old) with severe pancreatitis died on
the third day of hospitalization because of multiorgan
failure.
As compared with extra pancreatic controls, patients with acute pancreatitis had significantly higher
values of amylase, CRP, alpha-1 protease inhibitor,
and antichymotrypsin levels in serum on admission
(p<0.001) (Table 1, Fig. 1).
All patients with acute pancreatitis had serum amylase values above at least 20-fold the upper reference
limit (40 U/L). Serum levels of CRP were above the
upper reference limit in 20 patients (74%) and serum
amylase in 34 patients (100%). Alpha-1 protease inhibitor and antichymotrypsin values were above about
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Table 1. Mean, minimum and maximum levels in the pancreatitis and control groups on admission
and significance of the difference
Serum amylase (U/L)
CRP (mg/L)
α1-protease inhibitor (mg/dl)
Antichymotrypsin (mg/dl)

Acute pancreatitis (n=34)

Control group (n=33)

2756 (815-6887)
36.19 (0.5-236)
22.09 (15-30)
44.71 (11-110)

30.42 (16-44)
2.91 (1-5)
10.15 (4-15)
4.79 (2-9)

two-fold and four-fold the upper reference limits (13
mg/dl and 10 mg/dl, respectively).
The relation of changes in serum levels of CRP,
alpha-1 protease and antichymotrypsin to time and severity are shown in Figures 2 and 3, respectively.
Serum CRP values peaked within the third day,
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Fig. 1. Mean, minimum and maximum levels of CRP in
pancreatitis (light bar) and control (dark bar) groups
on admission, with significance of difference.
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<0.001
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<0.001

with values considerably higher in the severe pancreatitis group. Serum alpha-1 protease inhibitor and
antichymotrypsin values were also in high concentrations on the day of admission, and they decreased periodically without significant difference between mild
and severe cases.

DISCUSSION
Early diagnosis and prediction of severity are the
main targets for improved management of patients
with acute pancreatitis. New developments in diagnostic imaging procedures, invasive percutaneous aspiration techniques and a variety of biochemical variables
are under investigation to correlate with the development of major complications and severity of acute pancreatitis.[7-10] Need for an ideal marker, which should be
simple in test performance, accurate, available under
emergency conditions, and cost-effective, is continuing. The usefulness of most markers in the clinic is
limited. As an acute phase reactant, CRP is still in use
as an ideal biochemical marker, with some disadvantages like late onset for prediction of severity.[11,12]
In this prospective clinical trial, alpha-1 protease
inhibitor and antichymotrypsin were analyzed for diagnostic value and investigated for prediction of severity in patients with acute pancreatitis.
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Fig. 2. Mean values in pancreatitis on admission and at 24
and 48 hours.
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Fig. 3. Mean values in mild (light bar) and severe (dark bar)
pancreatitis at 24 hours and significance of difference.
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This study has shown that alpha-1 protease inhibitor and antichymotrypsin levels increased rapidly in
the first hours of the disease, before CRP increased.
It is of advantage compared with CRP, especially in
diseases with lower inflammatory reaction. This is the
most important point of these markers for earlier assessment in clinical laboratories. These findings are
compatible with those in the literature.[13-17] Plasma
values of CRP, alpha-1 proteinase inhibitor, alpha-2
macroglobulin, and complexed alpha-2 macroglobulin were determined in serial samples from 27 patients
with acute pancreatitis by Banks et al.[13] and were
reported in 1991. Alpha-1 proteinase inhibitor was
raised in both groups (mild and severe). Goodman et
al.[14] reported that serum levels of alpha-1 protease
inhibitor and antichymotrypsin elevated significantly
(p<0.001) from day 0 in mild pancreatitis. They also
reported these acute phase proteins become similarly
elevated in severe cases, but the rapid rise in levels of
alpha-1 protease inhibitor and antichymotrypsin from
day 0 in mild pancreatitis seems to be delayed in severe disease. However, they did not mention about
the significance of the difference. Hedstorm et al.[15]
studied trypsin-alpha-1 protease inhibitor complex.
They found it increased in acute pancreatitis. McMahon and Lasson et al.[16,17] reported similar results in
elevation of serum levels of alpha-1 protease inhibitor and antichymotrypsin in the early phase of the
disease.
While CRP showed significantly higher concentrations in patients who developed major complications,
multiple organ dysfunction syndrome, or death in the
further course of the disease, alpha-1 protease inhibitor and antichymotrypsin levels changed slightly, but
not significantly. Several authors studied alpha-1 protease inhibitor and trypsin-alpha-1 protease inhibitor
complex in patients with pancreatitis, but only a few
have studied the predictive value of alpha-1 protease
inhibitor for the severity of pancreatitis. The results
are controversial. Banks et al.[13] found no significant
difference in concentrations of alpha-1 protease inhibitor between mild and severe groups. Ranson[18]
stressed its diagnostic value more than its prognostic
power. Viedma et al.[19] pointed out that the concentration of alpha-1 protease inhibitor increased during the
pancreatic attack in both groups, and alpha-1 protease
inhibitor levels in serum were reported to discriminate
severe from mild cases, with significance. In the study
of Hedstorm et al.[15] about trypsin-alpha-1 protease
inhibitor complex, the difference between mild and
severe cases was significant.
This study showed no beneficial effect of alpha-1
protease inhibitor and antichymotrypsin in the prediction of severity. However, they are highly valuable as
an early marker in patients with acute pancreatitis.
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In conclusion, alpha-1 protease inhibitor and antichymotrypsin are rapidly produced variables in inflammation of the pancreas and have a faster response
than CRP. For this reason, they may be diagnostic
variables in patients with acute pancreatitis. Because
neither of them is good at discrimination between mild
and severe cases in the disease and measurement techniques are not suitable for clinical use, they should not
be included in routine investigations. These results require further study in larger patient series including
controls.
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