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Alpha-1 protease inhibitor and antichymotrypsin levels in
acute pancreatitis

Akut pankreatitte alfa-1 proteaz inhibitorii ve antikimotripsin diizeyleri

Tamer KARSIDAG,' Sefa TUZUN,' Ahu Sarbay KEMIK,? Sevim PURISA,? Aytekin UNLU*

BACKGROUND

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.

METHODS

This prospective study included 34 cases (14 males, 20 fe-
males, mean age: 58 years) of acute pancreatitis and 33 cas-
es (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.

RESULTS

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 an-
tichymotrypsin levels changed slightly, but without signifi-
cance, in severe cases.

CONCLUSION

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 mark-
ers may have early diagnostic value in patients with acute
pancreatitis. Because neither of them is good at discrimina-
tion of mild and severe cases in the disease, they should not
be incorporated into routine clinical investigations.
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AMAC
Siddetli formundaki yiiksek mortalite orani ile akut pank-
reatit giinimiizde halen tibbin 6nemli bir sorunudur. Has-
taligin siddetinin erken belirlenmesi etkin tedavi igin kri-
tik dneme sahiptir. Cesitli biyokimyasal belirtegler denen-
mistir ve halen denenmektedir. ideal belirteg olguyu tani-
yabilmeli ve pankreatitin hafif ve siddetli formlarini ayirt
edebilmelidir.

GEREC VE YONTEM

Bu prospektif ¢alismaya akut pankreatitli 34 olgu (14 er-
kek, 20 kadin, ort. yas: 58 yas) ve kontrol grubundaki 33
olgu (17 erkek, 16 kadin, ort. yas: 53 yas) dahil edildi. Ha-
fif (n=29) ve agir (n=>5) olgular basvuru anindaki, bagvuru-
dan 24 ve 48 saat sonraki amilaz, C-reaktif protein (CRP),
alfa-1 proteaz inhibitdrii ve antikimotripsin diizeyleri agi-
sindan karsilagtirildi.

BULGULAR

Akut pankreatit grubunda alfa-1 proteaz inhibitorii ve anti-
kimotripsinin serum diizeyleri ilk 24 saatte yiikseldi, buna
karsin CRP 48 saat sonra pik degere ulasti. CRP siddet-
li pankreatitli hastalarda anlamli derecede yiiksek konsant-
rasyonlar gdsterirken, alfa-1 proteaz inhibitdrii ve antiki-
motripsin diizeylerindeki hafif degisimler anlamli degildi.

SONUC

Basvuru aninda yiiksek diizeyleri ile alfa-1 proteaz inhi-
bitori ve antikimotripsin akut pankreatitte erken sonuglar
verir. Bu degiskenlerin aktivasyonlari 24 saat sonra diiger.
Bu belirteglerin akut pankreatitli hastalarda erken tani de-
geri olabilir. Her ikisi de bu hastaligin hafif ve siddetli ol-
gularii ayirmada iyi olmadigindan, rutin klinik kullanima
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.”! After his report, identification and pre-
diction of severe cases emerged as the next problem.
Scoring systems such as Ranson, Imrie, Glasgow, and
the Acute Physiology and Chronic Health Evaluation
(APACHE 1) are used for prediction of disease sever-
ity, but these scoring systems require up to 48 hours
(h). In 1992, the Atlanta Classification on Pancreati-
tis was announced. Identification of mild and severe
cases of the disease was universally accepted.’) Cur-
rently, there is no ideal marker to make this identifica-
tion early, easy and fast.

Interleukin (IL)-6, tumor necrosis factor (TNF)-a,
C-reactive protein (CRP), and procalcitonin are well-
known markers, and have high sensitivity and speci-
ficity for early prediction.”! Medical researchers have
also studied some rare markers. Alpha-1 protease in-
hibitor and antichymotrypsin are promising newly in-
troduced tests in clinical practice; however, controver-
sial 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.” The poten-
tially destructive effects of pancreatic enzymes on the
pancreas itself are controlled by a number of protease
inhibitors (such as alpha-1 protease inhibitor and an-
tichymotrypsin) present in normal plasma.[’! Alpha-1
protease inhibitor is also referred to as alpha-1 anti-

trypsin.

The aim of the present study was to establish
whether alpha-1 protease inhibitor and antichymo-
trypsin were useful in the investigation for the diagno-
sis of acute pancreatitis and assessment of the discase
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 dis-
ease 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 life-
threatening complications were seen, whereas patients
with severe disease manifested respiratory insufficien-
cy, 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 ab-
dominal pain and without inflammatory process.

Antichymotrypsin in serum was determined using
particle-enhanced turbidimetric immunoassay method
with commercially available specific antibodies (PE-
TIA; Dako, Glostrup, Denmark). Alpha-1 protease
inhibitor in serum was determined by nephelometry
protein analyzer method (Technicon reagents, Tarry-
town, NY, USA).

The enzymes were compared among groups us-
ing the Mann-Whitney U test. The relation between
mild and severe groups was compared by means of the
McNemar test. Statistical analyses were performed us-
ing 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 non-
pancreatic 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 ab-
dominal pain and without inflammatory process were
accepted as the control group.

During the course of the disease, 29 (85%) pa-
tients 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 pan-
creatitis. Severe acute pancreatitis was defined as as-
sociated with organ failure and/or local complications,
such as necrosis, abscess, or pseudocyst. In the severe
group, pseudocyst was seen in two patients, renal fail-
ure with creatinine elevation in one patient and pulmo-
nary insufficiency (PaO, <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, pa-
tients 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 amy-
lase 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 in-
hibitor 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
Acute pancreatitis (n=34) Control group (n=33) p
Serum amylase (U/L) 2756 (815-6887) 30.42 (16-44) <0.001
CRP (mg/L) 36.19 (0.5-236) 2.91 (1-5) <0.001
al-protease inhibitor (mg/dl) 22.09 (15-30) 10.15 (4-15) <0.001
Antichymotrypsin (mg/dl) 44.71 (11-110) 4.79 (2-9) <0.001

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 se-
verity are shown in Figures 2 and 3, respectively.

Serum CRP values peaked within the third day,
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with values considerably higher in the severe pan-
creatitis group. Serum alpha-1 protease inhibitor and
antichymotrypsin values were also in high concentra-
tions on the day of admission, and they decreased pe-
riodically 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 diagnos-
tic imaging procedures, invasive percutaneous aspira-
tion techniques and a variety of biochemical variables
are under investigation to correlate with the develop-
ment of major complications and severity of acute pan-
creatitis.[”'% Need for an ideal marker, which should be
simple in test performance, accurate, available under
emergency conditions, and cost-effective, is continu-
ing. 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 disadvan-
tages like late onset for prediction of severity.['!:1!

In this prospective clinical trial, alpha-1 protease
inhibitor and antichymotrypsin were analyzed for di-
agnostic value and investigated for prediction of se-
verity 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 inhibi-
tor 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 as-
sessment in clinical laboratories. These findings are
compatible with those in the literature.l'*'” Plasma
values of CRP, alpha-1 proteinase inhibitor, alpha-2
macroglobulin, and complexed alpha-2 macroglobu-
lin were determined in serial samples from 27 patients
with acute pancreatitis by Banks et al.l'*! and were
reported in 1991. Alpha-1 proteinase inhibitor was
raised in both groups (mild and severe). Goodman et
al." 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 se-
vere disease. However, they did not mention about
the significance of the difference. Hedstorm et al.l']
studied trypsin-alpha-1 protease inhibitor complex.
They found it increased in acute pancreatitis. McMa-
hon and Lasson et al.l'%!'"! reported similar results in
elevation of serum levels of alpha-1 protease inhibi-
tor and antichymotrypsin in the early phase of the
disease.

While CRP showed significantly higher concentra-
tions in patients who developed major complications,
multiple organ dysfunction syndrome, or death in the
further course of the disease, alpha-1 protease inhibi-
tor and antichymotrypsin levels changed slightly, but
not significantly. Several authors studied alpha-1 pro-
tease 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.l"¥ found no significant
difference in concentrations of alpha-1 protease in-
hibitor between mild and severe groups. Ranson!'®
stressed its diagnostic value more than its prognostic
power. Viedma et al.l'! pointed out that the concentra-
tion 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.'> 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 predic-
tion 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 an-
tichymotrypsin are rapidly produced variables in in-
flammation 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 tech-
niques are not suitable for clinical use, they should not
be included in routine investigations. These results re-
quire further study in larger patient series including
controls.
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