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Laboratory diagnosis of any pathological condition, including acute cholecystitis,
contributes to the appropriate therapeutic management. Therefore, our study came to
evaluate hepatic biochemical indicators in acute cholecystitis patients. This prospective
study was conducted between January 2021 and July 2022 on 120 participants attended
to private hospitals located in Kirkuk city, northern Iraq. Informed consent was
obtained from each participant, and then the participants were divided into two groups,
each group comprising 60 individuals, the first for control and the second for those
diagnosed with acute cholecystitis. The biochemical analyzes of the liver indicators
required for the study were performed after collecting the serums of all the participants.
The laboratory results proved that the hepatic serum indices including ALT, AST, ALP,
GGT, and total bilirubin in acute cholecystitis patients were significantly higher
compared to the healthy participants. Thus, it was concluded that the apparent high
levels of hepatic enzymes in the serum had a prominent role in diagnosing this disease.
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Introduction

In general, acute cholecystitis (ACH) is caused
by gallstones and may be up to 95% of cases
although not all cases of gallstones present
with symptoms of cholecystitis [1]. The main
determinant of ACH pathology is obstruction of
the cystic duct by gallstones, where this
blockage causes the accumulation of bile in the
gallbladder, which increases the pressure
inside [2].An elevated concentration of bile,
sometimes accompanied by bacterial infection
or damage of gallbladder wall, may lead to
inflammation of gallbladder known as
cholecystitis [3]. This inflammation can
minimize the normal blood pass to parts of the
gallbladder, causing cells to die due to lack of
oxygen [4,5]. Notably, the continuation of this
obstruction with the patient not receiving early
treatment leads to serious complications of this

disease [6].Besides, there are other etiologies
such as acalculous cholecystitis, gallbladder
torsion and malignancy tumor [7]. Clinically,
the patient with acute cholecystitis complains
of acute pain in the right side of the abdomen,
high temperature, and nausea that may
coincide after eating [8]. In most patients,
laparoscopic  cholecystectomy, performed
within less than a week of definitive diagnosis,
is the treatment of choice for this acute disease
[9].As for diagnosis of cholecystitis, it is mainly
based on the apparent symptoms, in addition
to laboratory tests, and ultrasound of the
abdomen is usually used as well [10]. Hepatic
indices levels may change due to the
inflammatory process caused by cholecystitis,
and some medical professionals have
hypothesized that these alterations may help
us predict gallstone obstruction in the common
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bilateral ducts and thus reduce the risks of
surgical treatments [11,12]. Still, few studies
evaluating the effects of cholecystitis-related
disorders on hepatic indices have reported
different results [13-15]. Because we believe
that the serum levels of liver enzymes in
patients with cholecystitis may be abnormal.
Therefore, we conducted the current study to
evaluate the role of hepatic biochemical
indicators in the diagnosis of acute
cholecystitis.

Methods

This prospective study was conducted on 120
adult participants, 60 of whom were healthy as
control and 60 others were diagnosed with
acute cholecystitis by specialist physicians in
the internal and/or surgical wards of private
hospitals in Kirkuk, northern Iraq, during the
period from January 2021 to July 2022, their
ages ranged between 19 to 68 years old. The
study included patients of both genders, ages
18 years and more, and they accepted to
participate in the study. Individuals with any
type of viral hepatitis, alcoholics, liver disease,
and pancreatitis, pregnant women, less than 18
years of age, and refusing to enroll in this study
were excluded. Of the total participants, 55
were men and 65 were women, and they were
sectioned into (2) groups as follows:

- Group (control): It included 60 healthy
individuals free of any disease, 33 of
whom were men and 27 women, and a
mean age was 42 years (age ranged
between 29-52 years(.

- Group (Patients): It included 60 patients
with acute cholecystitis, the men were
about 33 compared to 27 women, while
the mean age was about 42 years
(ranging from 27-58 years).

Samples were collected by drawing blood
(5ml) from all participants intravenously
through a designated sterile glass tube. Then
the blood was separated to obtain the serum
after placing it in the centrifuge, where the
serum was used to perform the biochemical
tests. All patients underwent liver function
tests in the form of alanine and aspartate
aminotransferases  (ALT, AST), alkaline
phosphatase (ALP), gamma-glutamyl

transferase (GGT), and total bilirubin (TB).
Laboratory results were processed as a
statistical description by SPSS (IBM) version
26. Data were presented as mean and standard
deviation. Independent sample variables (t-
test) were comparison for both groups, with a
significant p-value adopted at less than 5
percent.

Results

According to the results, there was a
remarkable increase in ALT enzyme level in the
serum of acute cholecystitis patients (125.34+
33.61), compared to healthy (48.79+13.83)
control group (P = 0.000), as display in figure

(D).

ALT (U/L)
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Figure 1: Serum ALT concentration in both
study groups.

As for the serum level of AST enzyme in acute
cholecystitis patients, it reached (118.49 =
47.28) compared to the level of the control
group, which was about (16.82+43.27), with a
clear statistical difference (P =0.0001) between
the two groups (Fig. 2).
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Figure 2: Serum AST concentration in both
study groups.
Also, results recorded a considerable raise
(P=0.000) in the activity of ALP enzyme in the
serum of acute cholecystitis patients
(133.61+£36.03), compared to  control
individuals (82.95%#17.11), as shown in figure

(3)
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Figure 3: Serum ALP concentration in both
study groups.

Besides, our results also demonstrated a clear
increase (P =0.0001) in GGT enzyme levels in
serum of patients (71.46+21.13) compared to

healthy group (42.66+9.90), as shown in figure
(4).
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Figure 4: Serum GGT concentration in both
study groups.
The last figure (5) shows the obvious high
concentration of total bilirubin in the serum (P
=0.000) of patients group (1.53+x0.49 )
compared to the control group (1.02 +0.27 ).

25

TB (mg/dl)

0.5

Control Patients

Figure 5: Serum TB concentration in both study
groups.
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Discussion

Acute cholecystitis, known as inflammation
that may develop over a period of hours, is the
most common complication of cholelithiasis
[16]. It occurs when the cystic duct of the
gallbladder becomes obstructed, causing bile to
stagnate and release liver enzymes into the
blood. This obstruction also prevents fluid
from passing out, causing irritation and
swelling of the gallbladder [17,18]. Liver
serological enzymes testing are used as a
routine assessment for the diagnosis of
cholecystitis for the purpose of checking the
workable situation of the liver [19]. In a
retrospective study, Song et al. (2014) analyzed
the clinical characteristics of 424 patients with
acute cholecystitis. They found that about
(42%) of them did not suffer from
cholelithiasis compared to (58%) patients with
cholelithiasis, and they noticed a correlation of
rising liver enzymes concentrations in patients
with cholelithiasis, especially in patients
without cholelithiasis [20]. The serum
concentrations of ALT, AST, and ALP in our
study patients were significantly increased
when compared with healthy controls. This
indicated the presence of liver cell injury in
acute cholecystitis patients [21]. Although
Aspartate amino transferase (AST) is found in
various parts of the human body, it is found in
abundance in the liver and skeletal muscles
[22]. It is used in combination with other liver
enzymes such as alanine transaminase (ALT)
as a clinical sign of liver damage [23]. It should
be noted that zone 3 of the hepatic acinus
contains the highest concentration of AST, and
any damage to this region leads to an increase
in the concentration of this enzyme in the
blood [24]. In the liver, alkaline phosphatase
(ALP) is found on the canalicular membrane of
hepatocytes. A high serum level usually
indicates bile duct obstruction or epithelium
damage, cholestasis, and the development of
inflammatory processes in the liver [25,26].
The mechanism of high alkaline phosphatase
has been associated with the enhanced
synthesis and release of cell membranes by the
detergent action of retained bile salts [27]. In
previous review on this topic (2018), Vagvala
and O'Connor emphasized that liver enzyme

abnormalities typically appear in either of two
types: hepatocyte injury or cholestasis. They
indicated that hepatocyte injury is usually a
disproportionate elevation of AST and ALT for
ALP, while cholestasis is indicated by a
disproportionate elevation of ALP for AST and
ALT. Besides, cases of acute cholecystitis
usually appear with elevated levels of these
enzymes as well as total bilirubin [28].
Amirthalingam and companions found, in their
study (2017) on (149) patients with acute
cholecystitis in an emergency situation, an
increase in serum concentrations of liver
enzymes, especially ALP, with the severity of
the disease [29]. Gamma-glutamyl transferase
is an enzyme found throughout the body,
though mostly found in the liver. It may leak
into the bloodstream in cases of liver damage,
so high levels of this enzyme in the blood may
be a sign of liver disease or bile duct damage
[30]. Often evaluation of this enzyme is not
sufficient to diagnose the accurate etiology of
hepatic disorders. Therefore it is usually
performed alongside or after other hepatic
indicator assessments [31].In a previous
retrospective study by Ahn et al.(2016), they
analyzed (854) patients acute cholecystitis who
attended the emergency ward, values of liver
function tests were considered reliable
predictors especially with gallstone
obstruction, and gamma-glutamyl
transpeptidase was the most reliable
variable[15]. In a systematic review, Chen et al.
(2020) examined data from 19 studies that
represented approximately 4,057 patients
suffering from acute cholecystitis, and
calculated the mean diameter of common bile
duct stones and liver function test values for
patients with both conditions. They found that
serum liver enzyme values were high, and GGT
enzyme was the most susceptible and specific
indication of biliary obstruction in the setting
of acute cholecystitis [32]. Total bilirubin is a
combination of direct and indirect bilirubin, it
is a compound result from normal catabolic
pathway to break down hemoglobin required
to eliminate waste products from the body,
which is formed as a result of the destruction of
aging or abnormal erythrocytes [33]. In
general, bilirubin builds up in the blood serum
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when the gallbladder is obstructed as it cannot

drain

properly. An augmentation in the

bilirubin concentration in the serum of patients
with acute cholecystitis indicates obstruction
of the bile ducts due to gallstones [34,35].

Conclusions

Through this study, we found an increase in the
activities of the biochemical indicators of the
following liver enzymes: ALT, AST, ALP, GGT,
and total bilirubin in patients with acute
cholecystitis compared to healthy individuals,
so that these tests can be adopted as an
accurate diagnostic for acute cholecystitis

cases.
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