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Introduction

Colorectal cancer (CRC) is a general term that includes 
cancer of the colon, rectosigmoid junction, and rectum 
[1, 2]. According to GLOBOCAN 2022 data, the incidence 
of CRC in Indonesia is 35,676 out of 408,661 (8.7%), 
with mortality rates ranked 5th (7.9%) of all cancer types 
recorded in the database [3-5]. The incidence rate is higher 
in males than in females, (annually 21,903 versus 13,773 
cases per 100,000, respectively), with males experiencing 
a higher mortality rate than females (15.7 versus 8.9 deaths 
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per 100,000, respectively) [5]. These differences are 
increasingly apparent after the age of 50 [6, 7]. The reasons 
for this sex-based disparity are considered multifactorial, 
involving a combination of lifestyle, environmental, 
and biological factors. Men generally exhibit a higher 
prevalence of key behavioral risk factors, such as greater 
consumption of red and processed meats, higher alcohol 
intake, and a larger historical burden of smoking. From a 
biological standpoint, female sex hormones, particularly 
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estrogen, are believed to have a protective effect. 
Estrogen may exert this protection by modulating bile 
acid metabolism, reducing inflammation, and potentially 
influencing cellular proliferation pathways. This interplay 
between higher exposure to risk factors in men and the 
protective effects of hormones in women likely contributes 
to the increased cumulative risk and earlier onset of CRC 
observed in the male population [7].

G-protein-coupled receptors (GPCRs) are the largest 
superfamily of cell-surface proteins that translate 
extracellular signals, such as hormones, into intracellular 
responses [8, 9]. Their critical role in physiology makes 
them major drug targets, while their aberrant signaling is 
a known driver of cancer hallmarks like proliferation and 
metastasis [8]. Recently, numerous studies have suggested 
that leucine-rich repeat-containing G-protein-coupled 
receptor 5 (LGR5) plays an important role in colorectal 
carcinogenesis and is associated with poor prognosis 
in patients with CRC [10, 11]. LGR5 was originally 
identified as a paired receptor of the protein G orphan 
(GPCR), which is a subfamily of glycoprotein hormone 
receptors and contains a large extracellular domain with 
17 leucine-rich repetitions and a seven-transmembrane 
domain [12, 13]. LGR5 is also known as GPR49, a Wnt 
signaling target that is associated with carcinogenesis and 
tumor invasion in CRC [10, 14].

LGR5 could be a more accurate marker of cancer 
stem cells (CSC) in colorectal cancer (CRC) [13, 15-17]. 
Jiang et al (2016) reported that high expression of LGR5 
was associated with poor overall survival (OS) in CRC 
patients (odds ratio [OR] = 2.01, 95% confidence interval 
[CI] 1.16–3.47, p = 0.01, random model) [10].

However, several other studies found that an increase 
in the expression of LGR5 was associated with improved 
prognosis [10, 18, 19]. In addition, a previous study 
showed no association between LGR5 expression and 
poor clinical outcomes in patients with CRC [13]. Such 
discrepancies across studies suggest that the prognostic 
and clinical value of LGR5 in CRC patients may be limited 
[10]. Thus, the use of LGR5 as a prognostic indicator 
in CRC patients has became controversial. Insufficient 
sample sizes, among other factors, has likely resulted in 
contradictory results from other clinical studies [13]. In an 
attempt to clarify the prognostic value of LGR5 in CRC, 
we designed the current study to assess the association 
between LGR5 expression and OS in patients with 
colorectal cancer.

 
Methods

This study was an analytical observational review 
with a cross-sectional research design and a retrospective 
approach that was conducted from August 2023 to 
February 2024. The samples included in the study 
were obtained from patients diagnosed with colorectal 
cancer who were admitted to Dr. Wahidin Sudirohusodo 
General Hospital and the Hasanuddin University 
hospital, Makassar, Indonesia. All participants had 
undergone a total resection between 2019 and 2020, and 
their histopathological samples were investigated for 

LGR5 status at the Anatomical Pathology Laboratory 
of the Wahidin Sudirohusodo General Hospital and 
Hasanuddin University networking hospital, Makassar, 
and were selected using the consecutive sampling method. 
Immunohistochemical (IHC) Detection of LGR5

Formalin-fixed, paraffin-embedded (FFPE) 
tissue sections (4 μm thickness) were subjected to 
immunohistochemical staining to evaluate LGR5 
expression. The slides were first deparaffinized in xylene 
and rehydrated through graded alcohols to distilled water. 
Antigen retrieval was performed using citrate buffer (pH 
6.0) in a pressure cooker for 10 minutes. Endogenous 
peroxidase activity was blocked by incubating the 
slides in 3% hydrogen peroxide for 10 minutes at room 
temperature.

The sections were incubated overnight at 4°C with a 
rabbit polyclonal anti-LGR5 primary antibody (Abcam, 
catalog no. ab75850) at a dilution of 1:100. On the 
following day, the slides were incubated with a secondary 
biotinylated antibody, followed by a streptavidin–
horseradish peroxidase complex. Visualization was 
achieved using 3,3′-diaminobenzidine (DAB) as the 
chromogen, and hematoxylin was used for counterstaining.

LGR5 expression was evaluated semi-quantitatively 
by two independent pathologists blinded to clinical data. 
An immunoreactivity score (IRS) was calculated by 
multiplying the staining intensity (0 = none, 1 = weak, 
2 = moderate, 3 = strong) by the percentage of positive 
cells (0 = <10%, 1 = 10–25%, 2 = 26–50%, 3 = >50%). 
The median IRS value was used to dichotomize cases into 
high or low LGR5 expression categories for subsequent 
statistical analysis.

Statistical Analysis
Statistical analyses were conducted using SPSS® 

software (version 21.0; IBM Corp., Armonk, NY). 
Categorical variables were analyzed using the Chi-square 
test or Fisher’s exact test, as appropriate. Kaplan–Meier 
survival curves were constructed to evaluate overall 
survival, and the log-rank test was used to assess 
differences between groups. Hazard ratios (HRs) 
and 95% confidence intervals (CIs) were calculated. 
A p-value < 0.05 was considered statistically significant.

Results

Association between LGR5 and colorectal cancer
Overall, 30 colorectal cancer patients were included in 

the analysis. The study evaluated the relationship between 
LGR5 and OS based on the following parameters: age, 
sex, tumor location, tumor stage, and histopathological 
grading. Results of the association between LGR5 and 
colorectal cancer are shown in Table 1. A summary of the 
results in Table 1 are shown in Table 2.

From the summary of the outputs shown in Table 2, 
it can be concluded that no association between LGR5 
(high and low expression) to age, sex, tumor location, 
tumor stage, and histopathological grading was observed 
(all p-values > 0.05).

Association between OS of patients with colorectal 
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urgent need for novel prognostic biomarkers that can 
better stratify risk and guide personalized therapeutic 
approaches.

Recent attention has focused on the role of cancer stem 
cells (CSCs) in driving tumorigenesis, treatment resistance, 
recurrence, and metastasis [11]. One such marker, LGR5, 
has emerged as a putative CSC biomarker in colorectal 
cancer [23, 24]. LGR5 is a known downstream target of 
the Wnt/β-catenin signaling pathway, which is pivotal 
in regulating stemness, cell proliferation, and tumor 
progression [23, 25]. Although LGR5 has shown promise 
as a prognostic and therapeutic target in experimental 
studies, clinical evidence regarding its prognostic value 

cancer and LGR5 expression.
The Kaplan–Meier survival plot shows the overall 

survival probability of colorectal cancer patients stratified 
by LGR5 expression (Figure 1). Patients with low 
LGR5 expression (n=22) exhibited a longer survival 
trend compared to those with high LGR5 expression 
(n=8), although the difference did not reach statistical 
significance (log-rank p = 0.418).

A summary of the test results described above are 
provided in Table 3.

The analysis revealed a statistically significant 
association between tumor stage and overall survival 
(OS) in colorectal cancer patients (p = 0.0011), with 
early-stage patients demonstrating better 5-year survival 
outcomes. In contrast, no significant associations were 
observed between OS and other variables, including sex, 
age, histopathological grade, tumor location, or LGR5 
expression (all p > 0.05). Although patients with low 
LGR5 expression showed a trend toward better survival, 
the difference was not statistically significant (Table 3).

Discussion

CRC represents a major global health burden and 
is among the leading causes of cancer-related mortality 
worldwide [20, 21]. In Indonesia, the burden of CRC 
continues to rise, with increasing incidence and mortality 
particularly among older adults. Despite progress in early 
detection and therapeutic strategies, long-term survival 
outcomes remain suboptimal, especially in patients 
with advanced disease [22]. This reality underscores the 

Table 1. Association between LGR5 and Sex, Age, Tumor Stage, Histopathological Grading, and Tumor Location.

Variable LGR-5 Expression (%) p-value
High (n=8) Low (n=22)

Sex 1
Male 6 (75.0) 15 (68.2)

Female 2 (25.0) 7 (31.8)
Age (years) 1

< 40 1 (12.5) 4 (18.2)
> 40 7 (87.5) 18 (81.8)

Tumor Stage 0.914
Stage II 1 (12.5) 2 (9.1)
Stage III 4 (50.0) 10 (45.5)
Stage IV 3 (37.5) 10 (45.5)

Histopathological Grade 0.25
Well-differentiated 2 (25.0) 1 (4.5)

Moderate differentiated 4 (50.0) 15 (68.2)
Poorly differentiated 2 (25.0) 6 (27.3)

Tumor Location 0.667
Ascending 1 (12.5) 6 (27.3)
Transverse 1 (12.5) 4 (18.2)
Descending 4 (13.3) 7 (31.8)

Sigmoid 2 (50.0) 3 (13.6)
Rectum 0 (0.0) 2 (9.1)

Note: LGR5 expression was categorized as "High" or "Low" based on the median immunoreactivity score obtained through IHC analysis.

Figure 1. Kaplan–Meier Curve of Overall Survival 
Based on LGR5 Expression.  
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remains inconsistent and controversial.
In this retrospective study of 30 patients with 

histologically confirmed colorectal adenocarcinoma, we 
assessed LGR5 expression using IHC and categorized 
patients into high and low expression groups based 
on a median IRS threshold. The survival outcome 
was measured using the Kaplan–Meier method, and 
associations were statistically analyzed using chi-square 
or Fisher’s exact tests.

The findings demonstrated no statistically 
significant association between LGR5 expression and 
overall survival (p = 0.418). Similarly, no significant 
associations were observed between LGR5 expression 
and clinicopathological characteristics such as age, sex, 
tumor location, histological grade, or cancer stage (all 
p > 0.05). However, a significant correlation was found 
between tumor stage and OS (p = 0.0011), suggesting that 
advanced stage disease strongly predicts poor prognosis, 
as expected. Histological grade also showed a trend 
toward significance but did not reach statistical threshold 
(p = 0.1943).

Our results suggest that LGR5 expression may not be 
an independent prognostic marker in colorectal cancer 
within this study population. These findings are consistent 
with a retrospective study by Kim et al. (2018) [26], 
who reported no significant association between LGR5 
expression and survival outcomes in 337 patients with 
CRC. Additionally, de Sousa e Melo et al. (2017) [27] 
observed that LGR5+ cell ablation reduced tumor growth 
in experimental models but did not lead to complete 
regression, supporting the notion that LGR5 expression 
alone may not fully account for tumor aggressiveness or 
patient outcome.

Conversely, multiple studies have shown conflicting 
results. A meta-analysis by Jiang et al. (2016) [10] 

involving over 2,600 CRC patients found that high 
LGR5 expression was significantly associated with 
poor OS and disease-free survival (DFS), as well as 
with adverse clinicopathological features such as lymph 
node metastasis and distant spread. Chen et al. (2014) 
[13] also concluded that elevated LGR5 levels correlate 
with worse survival outcomes. These discrepancies may 
arise from differences in study design, ethnicity, IHC 
scoring systems, antibody specificity, sample sizes, or 
the biological heterogeneity of colorectal cancer itself.

Interestingly, although our findings did not reach 
statistical significance, we observed a non-significant 
trend in which patients with low LGR5 expression had 
longer survival compared to those with high expression. 
This trend is biologically plausible, as LGR5-positive 
CSCs have been implicated in promoting chemoresistance 
and tumor regeneration following therapy. Thus, it 
remains possible that LGR5 plays a role in modulating 
long-term outcomes, but larger prospective studies are 
needed to confirm this hypothesis.

The only variable that demonstrated a significant 
association with overall survival was tumor stage, 
which aligns with existing evidence that advanced stage 
at diagnosis is the most powerful predictor of CRC 
prognosis. Our results support continued emphasis on 
early detection and stage-based stratification in clinical 
practice.

Limitations of this study. First, the sample size was 
relatively small (n = 30), which may limit the statistical 
power to detect subtle but clinically meaningful 
associations. Second, the retrospective design introduces 
inherent selection and information biases. Third, IHC 
analysis is semi-quantitative and may be influenced 
by inter-observer variability, despite the use of blinded 
pathologists. Fourth, the follow-up period was limited, 
and OS was assessed in binary categories (3-year vs 
5-year), which may not fully capture survival dynamics 
over time.

Lastly, we did not perform functional analyses of 
LGR5-positive versus LGR5-negative cell populations 
to directly assess their biological behavior, such as 
proliferation, chemoresistance, or metastatic potential. 
These limitations warrant caution in interpreting the 
findings and highlight the need for larger, multicenter 
prospective studies, ideally incorporating molecular and 
functional validation of CSC markers like LGR5.

In conclusion, in this study, no statistically significant 
association was found between LGR5 expression levels 
and overall survival or major clinicopathological features 
in CRC patients. Although a trend toward improved 
survival in patients with low LGR5 expression was 
observed, this did not reach statistical significance. 
Importantly, this study did not include healthy controls; 
therefore, conclusions regarding whether LGR5 is 
differentially expressed between colorectal cancer and 
non-cancerous tissue cannot be drawn. Our findings 
are limited to evaluating the prognostic value of LGR5 
expression within colorectal cancer cases and should 
not be interpreted as evidence of LGR5’s irrelevance in 
colorectal tumorigenesis. Further studies incorporating 

Table 2. Summary of Associations Between 
Clinicopathological Variables and LGR5 Expression in 
Colorectal Cancer Patients

Variable p-value
Sex 1
Age 1
Tumor Stage 0.001
Histopathological Grade 0.194
Tumor Location 0.212

Table 3. Association Between Overall Survival 
and Clinicopathological Variables Including LGR5 
Expression in Colorectal Cancer Patients 

Variable p-value
Sex 1
Age 1
Tumor Stage 0.001
Histopathological Grade 0.194
Tumor Location 0.212
LGR5 0.643

Note: Statistical significance was assessed using chi-square or Fisher’s 
exact test
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non-cancerous control tissues and mechanistic analyses 
are warranted to clarify the diagnostic and biological 
significance of LGR5 in CRC.
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