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its value was higher than the median value, which was used 
as dichotomous. In group B patients, the LC3A expression 
did not follow Beclin-1 expression (p =0.09; Table 1). The 
mean percentage of Beclin-1 expression in group A patients 
was 23.8 % compared to group B patients, where the cor-
responding percentage was only 17.3 % (Table 2). In Table 
2, variants Min, Max, Mean, and SD refer to the percentage 
of patients with the minimum, maximum, and mean expres-
sion of biomarkers, respectively, while SD is the standard 
deviation of the biomarker expression. Corresponding mean 
percent expressions of LC3A in groups A and B were 38.9 
% and 50.7 %, respectively (Table 2).

The expression of the third immunohistochemical 
markers Ki-67 was higher in group A patients compared 
to group B patients (Figure 4B; Table 3). In Table 3, posi-
tive biomarker expression was determined when its value 
was higher than the median value. Figure 1A shows that 
in group A, staining intensity with the Ki-67 antibody 
is more intense compared to Figure 1B (group B). The 
mean percentage of Ki-67 expression in group A patients 
was 3.75 %, whereas, in group B patients, it was only 
0.5 % (statistically significantly different; p =0.0003). In 

group A, expression of Ki-67 >0.5 % was observed in 43 
patients, and in group B in six patients (Table 3, Table 4). 

The median expression of LC3A in all patients was 40 
% (Table 4: LC3A >40 %, 53 patients; LC3A <40 %, 47 
patients). In Table 4, the classification of biomarkers was 
done using the median value. Biomarker expression was 
positive when the expression was higher than the median 
value. Chi-square test/Fisher’s exact test was used to com-
pare categorical/dichotomous variables. The median ex-
pression of Ki-67 in all groups was 0.5 % (Table 4: Ki-67 
>0.5 %, 49 patients; Ki-67 <0.5 %, 51 patients). The me-
dian expression of Beclin-1 in all groups was 10 % (Table 
4: Beclin >10 %, 40 patients; Beclin-1 <10 %, 60 patients). 

Finally, we correlated the expression of Beclin1 and 
LC3A expression (Figure 5) using the chi-squared test/
Fisher’s exact test in the two groups, as shown in Table 1.

The expression of Beclin-1, LC3A, and Ki-67 in relation 
to demographic characteristics of groups A and B (gender and 
age of patients) was also studied. Our results have shown that 
in calculous gallbladder epithelium, the patient age influences 
(but not statistically significantly; p =0.06) the immunohis-
tochemistry marker expression. However, in the acalculous 

Table 1: LC3A and Beclin-1 expression in the calculous and acalculous gallbladder epithelium.
LC3A <40 % (low) LC3A >40 % (high)

Calculous Gallbladder, p =0.0001 Beclin-1 <10 % (low) 30 (81 %) 7 (19 %)
Beclin-1 >10 % (high) 7 (21.2 %) 26 (78.8 %)

Acalculous Gallbladder, p =0.09 Beclin-1 <10 % (low) 10 (43.5 %) 13 (56.5 %)
Beclin-1 >10 % (high) 0 (0 %) 7 (100 %)

LC3A: isoform of microtubule-associated protein 1 light chain 3.  

Table 2: Expression of biomarkers LC3A, Ki-67, and Be-
clin-1, and the mean age of patients in groups A (calculous 
gallbladder tissue derived from 24 male and 46 female pa-
tients) and group B (acalculous gallbladder tissue derived 
from 21 male and 9 female patients).

Min Max Mean SD
Group A  
LC3A (%) 0 100 38.9 33.9
Ki-67 (%) 0 50 3.7 7.6
Beclin-1 (%) 0 90 23.8 25.3
Age (years) 11 88 52.6 16.0
Group B  
LC3A (%) 0 100 50.7 29.4
Ki-67 (%) 0 10 0.5 1.8
Beclin-1 (%) 0 100 17.3 28.4
Age (years) 34 82 65.3 12.4

Min, Max, Mean, and SD refer to the percentage of patients with the 
minimum, maximum, and mean expression of biomarkers, respec-
tively, while SD is the standard deviation of the biomarker expression. 

Table 3: Expression of biomarker Ki-67 in the calculous and 
acalculous gallbladder epithelium.

Ki-67 <0.5 % (low) Ki-67 >0.5 % (high)
Calculous 
gallbladder 27 (38.6 %) 43 (61.4 %)

Acalculous 
gallbladder 24 (80 %) 6 (20 %)

Table 4: Presence of bile stones, sex, and biomarkers ex-
pression frequencies. 
Variables Classification Frequency (%)
Calculous 
gallbladder Yes 70.0

Acalculous 
gallbladder No 30.0

Sex Female 55.0
Sex Male 45.0
LC3A >40 % 53.0
LC3A <40 % 47.0
Ki-67 >0.5 % 49.0
Ki-67 <0.5 % 51.0
Beclin-1 >10 % 40.0
Beclin-1 <10 % 60.0

LC3A: isoform of microtubule-associated protein 1 light chain 3.  

gallbladder epithelium, the patient’s age is not related to the 
immunohistochemistry marker expression (p =0.63). The pa-
tient’s gender does not seem to affect the expression of the 
immunohistochemistry markers in both groups. 

Discussion
The role of gallbladder epithelium in calculous and 

acalculous cholecystitis continues to present research in-
terest. To our knowledge, this is the first study of the au-
tophagy process in the gallbladder epithelium. The pres-


