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Abstract
Background: The most common etiology for patients with acute 
abdominal pain presenting in emergency departments is acute 
appendicitis. This study aimed to evaluate the effectiveness of liver 
enzymes in early diagnosis of acute appendicitis and prediction of its 
complications.
Methods: 176 patients with the chief complaint of abdominal pain 
presented in the emergency departments were enrolled in this study. 
All included patients underwent standard approach for acute abdomen 
with target focus for appendicitis. Samples for serum levels of ALT 
and AST on arrival have been arranged for all included. Patients were 
evaluated for appendicitis and diagnosis confirmed by histopathology. 
AST, ALT variables and confirmed diagnosis of acute appendicitis, and 
related complications have been evaluated for any correlations using 
Kruskal-Wallis test.
Results: Based on the results, 67 simple, 24 complicated appendicitis, 
and 85 cases of normal appendix were evaluated. The mean AST was 
significantly different in normal, simple appendicitis, and complicated 
groups (p=0.019), but the mean ALT failed to show a significant 
difference. The differential test showed that there was a significant 
difference between the two appendicitis groups and the normal group 
in AST (p<0.05), but not between the two appendicitis groups. The 
p-values of AST and ALT were 0.17 and 0.2, respectively. 
Conclusion: According to the results of this study, it seems that 
increased AST may be increased in simple/complicated appendicitis 
in contrast to normal group, but regarding AUC curve data, AST and 
ALT fail to have the necessary diagnostic accuracy and efficiency to 
diagnose acute appendicitis and predict its complications.
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Introduction
Acute appendicitis is considered the most common 
etiology for patients with acute abdominal pain 
presenting in the emergency departments (1). The 
disease most often occurs following obstruction due to 
fecality or lymph node hyperplasia, but cases of non-
obstruction can be observed in viral infections such 
as cytomegalovirus, AIDS, and bacterial infections 
including campylobacteriosis and Yersiniosis (2). It 
has been reported that about 7% of people experience 
acute appendicitis during their lifetime, most often 
occurring between the ages of 10 and 30 years 
(3). Considering that the negative appendectomy 
rate is 5-40%, the acute appendicitis diagnosis is a 
surgical challenge, and perforation leads to surgical 
intervention in 5-30% of the cases (4).
Acute appendicitis is usually detected in reference 
to findings from the history of patients, clinical 
signs, and also laboratory information. The clinical 
diagnosis accuracy in acute appendicitis varies 
between 76 and 92% (3). The misdiagnosis of acute 
appendicitis is more common in women due to the 
wide variety of differential diagnoses in the field 
of gynecology such as ectopic pregnancy, ovarian 
torsion, Mittelschmerz, etc (5). Among the imaging 
techniques, ultrasound is a non-invasive method, 
which is safe, cheap, and available in most medical 
centers in the country and is used as a selective 
imaging approach in diagnosing appendicitis and also 
maintain relatively satisfactory accuracy (87-96%) 
(6). Although Computed Tomography (CT) scan is 
considered a reliable diagnostic technique, it shows 
weaknesses such as enhanced radiation and charge 
(4). The misdiagnosis rate of acute appendicitis 
remains constant although the two mentioned 
imaging techniques are used to diagnose appendicitis 
(6). One of the main questions in the evaluation of 
patients with suspected acute appendicitis is whether 
laboratory tests in the initial evaluation of patients 
for disease rejection have high power or not. The 
most requested tests for inflammatory markers are 
Polymorphonuclear cells (PMNs), White Blood Cells 
(WBCs), and C-Reactive Protein (CRP) (7). In recent 
years, D-dimer and Procalcitonin (PCT) have also 
been investigated as new biomarkers for diagnosing 
acute abdomen (8,9). Given the low negative 
predictive value of ESR and CRP, the normality 

of each of these tests may not be sufficient to rule 
out acute appendicitis (10,11). Also, as a sequence 
of low diagnostic and sensitivity value of D-dimer 
and PCT, they cannot be suitable markers for the 
diagnosis of appendicitis (8). To reduce the ruptured 
appendix complications, early and rapid detection of 
appendicitis is essential. Negative appendectomy also 
has surgical and anesthesia complications similar to 
positive appendectomy, which include postoperative 
infections, intestinal obstruction due to adhesions, 
and the possibility of infertility in young women (3). 
None of the above clinical and laboratory tests can 
diagnose appendicitis with a high rate of confidence, 
and imaging techniques (ultrasound and CT scan) 
have several limitations such as cost, radiation, and 
operator dependence. Thus, the use of an affordable, 
cheap and sensitive paraclinical method can reduce the 
rate of negative appendectomy to some extent. There 
are many benefits for the patient avoiding unnecessary 
surgery, and incurring costs and complications are 
among the most common ones. This study aimed to 
evaluate the efficiency, specificity, and sensitivity 
of alanine transaminase (SGPT/ALT) and aspartate 
transaminase (SGOT/AST) for diagnosis of acute 
appendicitis and its complications. 

Materials and Methods
This study was aimed at determining the efficacy, 
specificity, and sensitivity of serum ALT and AST 
levels in diagnosing acute appendicitis and its 
complications. 176 patients over 18 years of age 
with the chief complaint of abdominal pain with 
initiation of pain in 2-6 recent hours, presented in the 
emergency departments of two university hospitals 
in Ahvaz, Iran, were enrolled in this cross-sectional 
study for further evaluation regarding acute abdomen. 
Patients with cirrhosis, inflammatory bowel disease, 
malignancies, previous abdominal surgery, pregnant 
women, and patients with a history of the previous 
appendectomy were excluded from the study. All 
included patients underwent standard approach for 
acute abdomen with target focus for appendicitis. 1.8 
ml of venous blood sample was collected from all 
the included patients to determine the serum levels 
of ALT and AST on arrival. Patients ruled out for 
acute appendicitis by clinical and paraclinical routine 
standards for acute appendicitis and acute abdomen 

Motamed H and Fatahian Nejad M



170170 Volume 5  Number 1  Winter 2022

were discharged home. Other patients with suggestion 
of acute appendicitis diagnosis based on clinical and 
paraclinical standard, underwent appendectomy, and 
all these patients were evaluated for macroscopic 
report of surgeon and histopathologic evaluation for 
appendix tissue samples.

Statitical analysis
Data were analyzed using SPSS version 22 (IBM 
SPSS STATISTICS 22, IBM Inc., New York, 
USA).  Descriptive results are presented as: number, 
percent, mean, and standard deviation. AST, 
ALT variables, and confirmed diagnosis of acute 
appendicitis and related complications were evaluated 
for any correlations using Kruskal-Wallis test. The 
relationship between two qualitative variables was 
evaluated by chi-square test, and quantitative variables 
were compared by one-way analysis of variance. At 
multiple levels of qualitative variables, the ROC 
test was used to obtain the ROC curve and the value 
below the AUC diagram and diagnostic and accuracy 
indicators including sensitivity and specificity. Also, 

the relationship between the quantitative variables 
was examined by the Pearson correlation test. 
According to the Yadav and Chandra study in which 
the sensitivity and specificity of ALT were 34.67 and 
100%, respectively, and the sensitivity and specificity 
of AST were 30.67 and 100%, respectively, and the 
prevalence of appendicitis was 0.937, the sample 
size was calculated. Since there was no presumption 
about the desired value of d, d was considered and 
calculated equal to p=0.1 (4).
The Ethic code for this research was granted by 
Ethics committee of Ahvaz Jundishapur University 
of Medical Sciences:   IR.AJUMS.REC.1398.101.

Results
102 out of 176 included patients underwent 
appendectomy as a part of their clinical evaluation 
and treatment.  Also, 74 out of 176 included patients 
with abdominal pain excluded for acute abdomen and 
acute appendicitis were discharged for diagnosing 
nonspecific abdominal pain and non-acute abdomen 
diagnosis. 11 out of 102 patients who underwent 

Table 2. Comparison of mean AST and ALT between simple and complicated appendicitis groups and normal group  

Group AST
Mean ± SD

ALT
Mean ± SD

Normal (n = 85) 18.79 ± 10.32 25.59 ± 9.46

Simple appendicitis (n = 67) 22.60 ± 11.00 23.63 ± 11.09

Complicated appendicitis (n = 24) 23.17 ± 13.42 26.04 ± 11.46

Total (n = 176) 20.84 ± 11.15 24.90 ± 10.37

p-value (Kruskal-Wallis test) 0.019 0.116
Liver enzymes in IU/ml

Table 1. Comparison of mean AST and ALT between various types of complicated appendicitis

Complication type n AST
Mean ± SD

ALT
Mean ± SD

Abscess - Phlegmon 4 12.25 ± 6.70 25.50 ± 8.58

Perforation 2 26.50 ± 12.02 22.50 ± 9.19

Gangrene 12 24.08 ± 9.83 23.83 ± 13.25

Gangrene -Perforation 6 27.50 ± 20.87 34.00 ± 7.37

Total 24 23.17 ± 13.42 26.04±11.46

p-value (Kruskal-Wallis test) 0.176 0.202
Liver enzymes in IU/ml

Liver Enzyme Levels and Early Diagnosis of Acute Appendicitis
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appendectomy were reported for normal appendix 
and were ruled out for acute abdomen after surgery. 
Based on the results, we categorized the patients in 
two appendicitis groups: simple appendicitis (67 
patients) and complicated appendicitis (24 patients, 
including 4 cases of abscess-phlegmon, 2 cases of 
perforation, 12 cases of gangrene, and 6 cases of 
gangrene-perforation). The chi-square test showed 
that the age ratio was not the same in the three groups 
(p<0.05), in a way that in the normal group, 34% of 
the cases were over 40 years old, while in the simple 
appendicitis group 14.9% were over 40 years old, 
exhibiting a significant difference compared to the 
normal group. The sex ratio was the same in the three 
groups, and no significant difference was shown 
(p>0.05).
Out of 24 patients with complications of appendicitis, 
4(16.7%) were abscess-phlegmon type, 2(8.3%) were 
perforated, 12(5%) were gangrenous, and 6(5%) 
were gangrenous-perforated. The Kruskal-Wallis 
test showed that there was no significant difference 
considering ALT and AST values   in different types 
of appendicitis complications (Table 1). The mean 
serum glutamic-oxaloacetic transaminase (AST) was 
significantly different in the three groups (normal, 
simple appendicitis, and complicated) (p=0.019), but 
no significant difference was observed in the mean 
serum glutamic pyruvic transaminase (ALT) (Table 
2). The differential test showed that there was a 
significant difference between the two appendicitis 
groups and the normal group in AST (p<0.05), but 
not between the two appendicitis groups and normal 
group in ALT. The p-values of AST and ALT were 
0.17 and 0.2, respectively. Therefore, the means of 
SPGT and AST in different types of complicated 
appendicitis were not significantly different. The 
frequency of abnormal ALT and AST values   was not 

significantly different based on the pain duration, 
pain site, and leukocytosis. Using the Receiver 
Operating Characteristic (ROC) curve to determine 
the diagnostic accuracy of AST and ALT (with lower 
normal values   < 31 in women, < 41 in men for ALT, < 
31 in women, and <37 in men for AST), it was found 
that AST with area under the ROC = 0.623, p=0.005, 
sensitivity of 0.61%, and specificity of 0.53% lacked 
the necessary diagnostic accuracy (considering very 
low sensitivity and specificity and the area under 
the curve was less than 0.7). On the other hand, ALT 
with area under the ROC = 0.43 and p=0.16, lacked 
efficiency in diagnosing appendicitis due to sensitivity 
and specificity close to zero and area under the curve 
of less than 0.5 and specificity and sensitivity of close 
to zero (Figures 1 and 2).
Two (4.8%) patients with pain duration of 1 day 
and less and 9 (4.3%) patients with a pain duration 
of more than 1 day had abnormal ALT. The Fisher’s 
exact test with p=0.99 failed to show a significant 
relationship between abnormal ALT and pain 
duration. The Fisher’s exact test with p=0.2 failed to 
indicate a significant relationship between ALT and 
WBC count (Table 3). It should be noted that only 2 
(4.4%) patients with abnormal ALT had normal WBC 
count. Of 45 patients with normal WBC, 2 (4.4%) had 
abnormal AST, and of 55 patients with high WBC, 
3 (5.5%) had abnormal AST. The Fisher’s exact test 
with p=0.99 failed to show a significant relationship 
between these two variables (Table 3).

Discussion
Acute abdominal pain is a common complaint of 
patients of emergency departments (12), and 8% of 
referrals to the emergency departments with acute 
abdominal pain are caused by appendicitis (13). In 
the case of appendicitis, it is often difficult to make 

Table 3. The association of WBC distribution based on ALT and AST values

Leukocytosis
ALT          AST

Normal frequency Normal frequency Normal frequency Abnormal frequency 
Normal  43 (95.6%) 2 (4.4%)  43 (95.6%) 2 (4.4%)

High 55  (100%) 0 (0%)  52 (94.5%) 3 (5.5%)

Total 97 (98%) 2 (2%) 95 (95%) 5 (5%)
p-value 0.2 0.99
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an accurate diagnosis, since classic symptoms and 
signs are not always present, and different symptoms 
can make it difficult to diagnose acute appendicitis 
(14). Despite advances in diagnostic methods, the 
detection of acute appendicitis is even now a surgical 
challenge, and the negative appendectomy rate varies 
between 8% and 12% in men and between 25% 
and 45% in women (15,16). Then again, in order to 
reduce the ruptured appendix complications such as 
peritonitis, phlegmon, and abscess, timely and accurate 
detection of appendicitis may be necessary. Negative 
appendectomy also has surgical and anesthesia 
complications similar to positive appendectomy, 
which include postoperative infections, intestinal 
obstruction due to adhesions, and the possibility of 
infertility in young women. For this reason, diagnostic 
methods that reduce negative appendectomy, as well 
as reduction of complications and mortality due to 
appendicitis, are widely addressed by the scientific 
community (17).
In practice, the diagnosis of acute appendicitis is 
supported by high levels of inflammatory markers 
such as WBC, CRP, and ESR; however, none of 
these markers have the diagnostic accuracy required 
to diagnose appendicitis (18). Recent studies have 
shown the positive predictive value of direct and 
indirect bilirubin and liver enzymes in the diagnosis 
of appendicitis (4). Although some others stated that 

Figure 1. ROC curve for AST efficiency in appendicitis 
diagnosis.

Figure 2. ROC curve for ALT efficiency in appendicitis 
diagnosis.

the parameters of liver function in appendicitis are 
increased, their diagnostic accuracy is not adequate 
(19). Thus, due to the inconsistencies, studies are still 
being undertaken in this direction. 
In our experiment, 176 individuals were evaluated for 
their complaint regarding abdominal pain, and after 
standard evaluation and treatment, correlation of their 
final diagnosis was analyzed in contrast to their liver 
enzyme levels. 
The age range observed in appendicitis is 1 to 89 
years, but it most often occurs between the ages of 5 
and 45 years with an average age of 28 years (20). In 
a study conducted by Farrokh et al, the mean age of 
77 patients undergoing appendectomy was 26.6 ± 0.9 
years with a range of 12 to 44 years (21). In the Nyuwi 
et al study, among 82 patients, the mean age of patients 
was 37.26±1.6 years. In that study, the majority of 
patients were in the age range of 30 years (22).
In the study conducted by Menteş et al, the mean 
age of patients with acute appendicitis was 27.8± 
7.7 years (age range 20-57 years) (23). Studies by 
Farrokh, Nyuwi, and Menteş on the appendicitis 
prevalence in 40-year patients were similar to the 
present study. In the present study, out of 91 patients 
with appendicitis, based on pathology, 67 had simple 
appendicitis (73.62%), 4(4.39%) had an abscess-
phlegmon type, 2 (2.19) had a perforated type, 12 
(13.18%) had a gangrenous type, and 6 (6.59%) had 
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a gangrenous-perforated type. In the study conducted 
by Farooqi et al on 1008 patients having symptoms of 
appendicitis, according to the pathological findings, 
700 patients were detected with acute appendicitis, 
which was perforated in 27% of patients (9). In the 
study carried out by Farooqi et al, the prevalence of 
perforated appendicitis has been shown to be higher 
than that in the present study, which is probably due 
to the differences between the studied populations 
and diagnostic processes in different centers. In 
Saadati et al’s study of 1090 patients, 712 (68.6%) 
cases had acute simple appendicitis, 87 (8.3%) cases 
had gangrenous appendicitis, 120 (11.5%) cases had 
perforated appendicitis leading to erythonitis, 35 
(3.3%) had appendicitis leading to phlegmon, and 83 
(8%) had an appendicular abscess (25).
In our study, the acute appendicitis prevalence 
was similar to the study conducted by Saadati, but 
the other prevalence rates were slightly different, 
probably due to differences in the populations 
studied and the classification. In the current study, the 
prevalence rates of lower abdomen tenderness, pain 
over 1 day, and leukocytosis were 50.3, 58, and 55%, 
respectively. In the study conducted by Alhamdani et 
al, 70% of patients suffering from acute appendicitis 
had lower abdominal tenderness symptoms, which 
was more common in pathology than patients without 
appendicitis (16). The higher rate of lower abdominal 
quadrant tenderness in the last study compared to 
the present study is probably due to the fact that in 
the present study, the prevalence of lower abdominal 
quadrant tenderness in all patients suffering from 
acute abdominal pain (with or without a diagnosis) 
was reported appendicitis, but in the study conducted 
by Alhamdani, it was reported in patients with a final 
diagnosis of appendicitis.
In this study, in the three groups of simple appendicitis 
(22.6011.00±) and complicated appendicitis 
(23.1713.42±), the mean AST was significantly higher 
compared to the normal group (18.7910.32± units 
per milliliter). However, ALT showed no significant 
difference between them. Furthermore, the SPGT 
and AST levels in the two groups of simple and 
complicated appendicitis were not significantly 
different from each other, and there was no 
significant difference in various types of complicated 
appendicitis. Using the ROC curve to determine 

the diagnostic accuracy of AST and ALT, it was 
determined that AST with AUC=0.623 and p=0.005 
lacked the necessary diagnostic accuracy. On the 
other hand, ALT with AUC=0.43 and p=0.16 had no 
efficiency for diagnosing appendicitis.
In the study of 100 patients presenting to emergency 
departments with appendicitis symptoms, conducted 
by Nevler et al, the areas under the AUC curve for AST, 
ALT, and ALP in the diagnosis of acute appendicitis 
were 0.536, 0.617, and 0.486, respectively, which 
showed their inefficiency for diagnosing appendicitis. 
In addition, the means of AST and ALP in patients 
with and without a diagnosis of appendicitis were 
not significantly different, but in patients who were 
diagnosed as having appendicitis, the mean ALT was 
significantly higher. However, a combination of serum 
bilirubin, ALT, and ANC levels showed the highest 
area under the curve levels (0.898, 95% confidence 
interval, 0.835-0.962, p<0.001) with a 86% diagnostic 
accuracy in the diagnosis of appendicitis (16).
In the study by Nevler, an increase in liver ALT was 
observed in patients suffering from appendicitis 
versus the normals, but in the present study, an 
increase in AST was observed. In the present study, 
the area under the AST curve was 0.63, which was 
slightly higher than the mentioned study. In addition, 
the area under the ALT curve was 0.43, which was 
lower than the above study. Sufficient efficiency and 
accuracy of ALT and AST in diagnosing appendicitis 
were consistent. The discrepancy between some of the 
results of our study and those of the above-mentioned 
studies is probably due to the differences regarding 
the study populations in terms of demographic 
variables, underlying diseases, racial differences, and 
the type of appendicitis. 
In Farooqi et al’s study, among 1,008 patients 
having symptoms of appendicitis, the acute 
appendicitis diagnosis in 700 patients was proven by 
pathological findings. In people with the diagnosed 
acute appendicitis, the mean serum ALT was 
significantly higher than patients without a diagnosis 
of appendicitis, but there was not any significant 
difference in terms of AST between the two groups. In 
addition, the mean ALT did not show any significant 
difference in people with acute and perforated acute 
appendicitis. The AUC for ALT for diagnosing acute 
appendicitis was 0.569, which lacked the necessary 
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efficiency to diagnose appendicitis (9). In the present 
study, similar to the above study, ALT and AST did 
failed to have the necessary efficiency to diagnose 
appendicitis. However, unlike the above study, 
the area under the AST curve was higher and AST 
displayed a significant discrepancy between the 
two groups with and without appendicitis, which 
is probably due to the differences in the studied 
populations. Furthermore, in the above study, similar 
to the present study, the levels of liver enzymes in 
the complicated and non-complicated types were 
not significantly different. While there are various 
theories about the reason for increased liver enzymes 
in patients with appendicitis, their increase may be 
in response to inflammatory processes in the body 
and damage to liver cells. Although more than half a 
century ago, the association of elevated liver enzymes 
and bilirubin levels with severe appendicitis infection 
was explained by Miller and Irvine, the mechanisms 
leading to the observed increase in bilirubin and liver 
enzymes are not yet fully understood (25). According 
to our experiment data, the mean serum glutamic-
oxaloacetic transaminase (AST) was significantly 
different in the three groups (normal, simple 
appendicitis, and complicated) (p<0.19), but the mean 
serum glutamic pyruvic transaminase (ALT) failed to 
show a significant difference. The differential test 
showed that there was a significant difference between 
the two appendicitis groups and the normal group in 
AST (p<0.05), but not between the two appendicitis 
groups. The p-values of AST and ALT were 0.17 and 
0.2, respectively. Therefore, the means of ALT and 
AST in different types of complicated appendicitis 
were not significantly different. The frequency of 
abnormal ALT and AST values   was not significantly 
different based on the pain duration, pain site, and 
leukocytosis. 
The two main pathogens isolated in acute appendicitis 
include Bacteroides fragilis and Escherichia coli 
(E.coli), which cause endotoxemia and hepatic 
dysfunction due to infection and inflammation (26). 
Exposure to E.coli lipopolysaccharides results in an 
inflammatory cascade that regulates bile transporters, 
reduces hepatic metabolism, increases nitric oxide 
synthase-dependent NO (iNOS) production, and 
impairs apoptotic function of the hepatobiliary 
system (27). Animal models have also shown that 

both bacteria alter microcirculation and hepatic 
sinus damage (28). We demonstrated that in patients 
suffering from appendicitis, there was a significant 
increase in levels of AST, which may possibly occur 
due to the inflammatory reaction present in liver cells 
or liver injury. In a study by Khan et al on 50 patients 
undergoing appendectomy, it was reported that 
elevated AST and ALP fail to have high diagnostic 
value in acute appendicitis, while high ALT may 
be useful in potentially suspected cases of acute 
appendicitis (29). 
Based on our trial results, using the ROC curve to 
determine the diagnostic accuracy of AST and ALT 
(with lower normal values   < 31 in women, < 41 in 
men for ALT, < 31 in women and < 37 in men for 
AST), it was found that AST with area under the 
ROC=0.623, p=0.005, sensitivity of 0.61%, and 
specificity of 0.53% lacked the necessary diagnostic 
accuracy.
In a study of 80 patients with appendicitis, Yadav and 
Chandra stated that the liver enzymes, i.e, AST, ALT, 
and ALP increased, respectively in 28.75, 32.5, and 
82.5% of patients, respectively. The sensitivity and 
specificity of ASR were 30.6 and 100%, respectively. 
The sensitivity and specificity of ALT were 34.6 
and 100%, respectively. Also, the sensitivity and 
specificity of ALP were 80%, and 40%, respectively. 
The positive predictive values   of AST, ALT, and ALP 
were 100, 100, and 95.45%, respectively. Finally, 
it was stated that liver function tests have good 
predictive properties and values, but low sensitivity 
can be utilized alongside the clinical examination 
and additional laboratory tests to evaluate people 
diagnosed with suspected acute appendicitis (4). 
The findings of a recent study were in line with 
our results. In the study conducted by Mishra et 
al, among patients with and without a pathological 
diagnosis of appendicitis, the prevalence of high 
AST were 43 and 3, ALT 5 and 1, and ALP 6 and 0, 
respectively. The sensitivity of AST, ALT, and ALP 
in the diagnosis of appendicitis were 25.7, 8.3, and 
10%, respectively, and their specificity were 50, 83.3, 
and 100%, respectively, and the predictive value were 
94, 100, and 100, respectively, indicating their low 
sensitivity (19). So far, numerous studies have been 
performed to find the biological causes or markers 
to diagnose patients with appendicitis, propose a 
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differential diagnosis, and reduce the number of 
patients experiencing surgical treatments (7). Efforts 
have also been made to identify biomarkers to 
differentiate between complicated and uncomplicated 
appendicitis. To date, many biomarkers associated 
with appendicitis and its complications have been 
identified, the most important and documented of 
which are WBC, CRP, bilirubin, and to some extent, 
liver enzymes. The mentioned biomarkers have 
generally shown high specificity despite the low 
sensitivity (30,31). The combination of biomarkers 
may increase diagnostic accuracy. For example, in a 
combined study, bilirubin, white blood cell count, and 
ALT had the highest predictive value in diagnosing 
appendicitis (9). In another study, a combination of 
serum bilirubin, ALT, and ANC levels showed the 
highest AUC levels (0.898, 95% confidence interval, 
0.835-0.962, p<0.001) with an 86% accuracy in the 
diagnosis of appendicitis (25). However, the relevant 
biomarkers, unaccompanied or accompanied, may 
not be utilized as the main differential tool, but as an 
adjunct to the patients’ clinical manifestations and 
symptoms.
 
Conclusion
Based on the results of the Kruskal-Wallis test, the 
mean AST was significantly different in the three 
groups (simple and complicated appendicitis and 
normal group) (p=0.019), but the mean of ALT failed 
to show a significant difference. A differential test 
showed that AST was significantly different between 

the simple and complicated appendicitis groups 
and the normal group (p<0.05), but no significant 
difference was observed between the complicated and 
simple appendicitis groups. In a comparison between 
the four groups of people suffering from appendicitis 
complications, the p-values for AST and ALT were 
0.17 and 0.2, respectively, therefore the means of 
SPGT and AST in different types of appendicitis 
complication were not significantly different. The 
frequency of abnormal ALT and AST values   was not 
significantly different based on the duration of pain, 
site of pain, and leukocytosis. Using the ROC curve 
to determine the diagnostic accuracy of AST and 
ALT, it was revealed that AST with AUC = 0.623, 
p=0.005, sensitivity=0.61%, and specificity=0.53% 
fail to have the required diagnostic accuracy (due to 
the very low sensitivity, and specificity and the area 
under the curve less than 0.7). On the other hand, ALT 
with AUC=0.43 and p=0.16 was found inefficient 
for diagnosing appendicitis due to specificity and 
sensitivity close to zero and the area under the curve 
of less than 0.5. According to the results of this study, 
it seems that increased AST may be increased in 
simple/complicated appendicitis in contrast to normal 
group. But regarding AUC curve data, AST and 
ALT do not have the necessary diagnostic accuracy 
and efficiency to diagnose acute appendicitis and 
predict its complications. Further research should be 
established to clarify the definite and exact impacts.
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