
Colorectal carcinoma (CRC) is one of the most 
common types of cancer.1 Five-year survival rate de-
clines to 14% in patients with metastatic disease.2 The 
prognosis of metastatic disease has improved in re-
cent years with effective systemic therapies. First- 
and second-line setting regimens include fluorouracil 
(5-FU) combined with oxaliplatin and/or irinotecan 
and an appropriate biological agent.3 However, the 
third-line and subsequent treatment options are less 
effective and include rechallenge with 5-FU-based 
chemotherapy (CT) regimen or using new agents, 
such as regorafenib.4,5 

Regorafenib is a multi-kinase inhibitor that af-
fects protein kinases involved in oncogenesis, an-
giogenesis, and tumor microenvironment.6 In the 
international multicenter Phase 3 CORRECT trial, re-
gorafenib showed a significant survival benefit ver-
sus best supportive care in metastatic CRC (mCRC) 
patients who had progressed under multiple lines of 
treatment. Asian patients in the CONCUR trial 
achieved survival benefits, as well.4,5 On the other 
hand, appropriate patient selection and predictive and 
prognostic factors affecting regorafenib therapy in real 
life are unknown and usually under investigation.7-9 
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ABS TRACT Objective: Prognostic factors for regorafenib therapy have not been fully defined. Mucinous adenocarcinoma (MAC) is a dis-
tinct subtype of colorectal cancer (CRC). We investigated the significance of mucinous histology in patients treated with regorafenib for 
metastatic CRC (mCRC). Material and Methods: In this retrospective study, patients were stratified according to the presence of mucinous 
histology; >1% extracellular mucin was defined as mucinous component adenocarcinoma (MCAC), and containing no mucin was defined as 
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univariate and multivariate analyses. Results: A total of 103 patients were included, including 20 (19.4%) patients with MCAC and 83 (80.6%) 
patients with non-MAC. The median follow-up time was 8.6 months (range 1.8-31.6 months). The median PFS was lower in cases with MCAC 
than those with non-MAC (3.2 months vs. 3.6 months, respectively, p=0.01). Median OS was lower in MCAC patients than in non-MAC pa-
tients (4.3 months vs. 9.6 months, respectively, p=0.008). In multivariate analyses, mucinous histology was an independent risk factor [haz-
ard ratio (HR): 2.2, p=0.003] for PFS and Eastern Cooperative Oncology Group-Performance Status (HR: 2.2, p=0.01), cancer antigen 19-9 
(HR: 1.7, p=0.03), and mucinous histology (HR: 1.9, p=0.02) were independent risk factors for OS. Conclusion: This study revealed the 
prognostic value of mucinous histology in mCRC patients treated with regorafenib. Consideration of histologic features may be helpful in se-
lecting patients for regorafenib therapy. 
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Histological features can be an appropriate guide 
in patient selection for third-line and further treat-
ment. Mucinous adenocarcinoma (MAC) is defined 
as a histologic subtype characterized by the presence 
of extracellular mucin in more than 50% of tumor 
volume and accounts for 10-20% of all colorectal 
adenocarcinomas.10 However, mucinous histology 
may be present in different proportions in the tumor 
volume and is generally defined as the mucinous 
component when mucin constitutes 1-50% of tumor 
volume.11-13 Mucinous component adenocarcinoma 
(MCAC) has different clinicopathological and molec-
ular features associated with poor prognosis at 
metastatic stage.14,15 However, there are conflicting 
results regarding whether it represents resistance to 
standard CT regimens and/or biological agents.11-13 In 
addition, limited and conflicting information is avail-
able about its predictive and prognostic value for re-
gorafenib. Although Ayhan et al. emphasized that 
mucinous histology is associated with poor treatment 
response and prognosis in patients receiving rego-
rafenib, Hsu et al. reported no significant effect of 
mucinous histology on patients’ outcomes.16,17 As-
sessing the prognosis of mucinous mCRC patients re-
ceiving regorafenib can be important for appropriate 
patient selection.  

The present study sought to investigate the prog-
nostic value of mucinous histology in mCRC patients 
treated with regorafenib. 

 MATERIAL AND METHODS 

STuDY POPuLATION AND DATA COLLECTION 
This study included mCRC patients who were fol-
lowed up from 2011 to 2020 and received at least one 
cycle of regorafenib. Data were retrospectively re-
viewed using patients’ files. Baseline characteristics, 
performance status, metastatic sites, and tumor mark-
ers [cancer embryonic antigen (CEA) and cancer 
antigen (CA) 19-9] were recorded considering the re-
gorafenib treatment onset. Tumor mutation status, 
tumor sidedness, previous surgical histology, and pre-
vious treatments were also recorded. During the 
study, histologic examinations were performed by 
pathologists with more than f5 years of experience in 
our center. Mucinous histology was assessed accord-

ing to standardized protocols based on international 
guidelines.18 Histological re-evaluation was not per-
formed. The research protocol was approved by the 
Marmara University Clinical Research Ethics Com-
mittee (date: February 11, 2022, no: 09.2022.316] of 
our center in accordance with the Helsinki Declara-
tion. 

RESPONSE ASSESSMENT AND  
SuRvIvAL OuTCOMES 
Patients received regorafenib daily for the first three 
weeks of each four-week cycle until disease progres-
sion, death, or unacceptable toxicity. In our center, 
physicians evaluate the patients weekly in the first 
cycle and every two weeks after that. A dose escala-
tion strategy was implemented for regorafenib ther-
apy based on the physician’s judgment, patient 
compliance, and adverse events. Response assess-
ment was performed 8 weeks after the initiation of 
regorafenib therapy and every 8-12 weeks after that 
by conventional cross-sectional imaging. Treatment 
responses were evaluated using Response Evaluation 
Criteria in Solid Tumors version 1.1 in radiological 
imaging.  

Disease control rate (DCR) was described as the 
percentage of patients with the best overall response, 
including complete response, partial response, or sta-
ble disease during regorafenib therapy, and referred 
to as DCR+ patients. Patients with progressive dis-
ease as their best response were referred to as DCR- 
patients. Progression-free survival (PFS) was de-
scribed as the time between regorafenib treatment 
onset and disease progression (evaluated by radio-
logic imaging or observing intolerable adverse ef-
fects) or the last medical examination in patients still 
using regorafenib or death. Overall survival (OS) was 
described as the time from initiation of regorafenib 
therapy to death or last medical examination (live pa-
tients).  

STATISTICAL ANALYSES 
Study groups were stratified as MCAC and non-
MAC patients. MCAC was defined as tumors con-
taining more than 1% extracellular mucin, and 
non-MAC was defined as tumors containing no 
mucin component. CEA was evaluated using the me-
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dian value because most patients had high CEA ac-
cording to the cut-off value of our laboratory (5 
µg/L). CA 19-9 was evaluated using the cut-off 
value of our laboratory (34 U/mL). A chi-square test 
was used to compare categorical variables. Survival 
was estimated with Kaplan-Meier. The Cox propor-
tional model was used to detect variables signifi-
cantly affecting the outcomes or those tending 
toward significance (p<0.25) in univariate analyses. 
The backward-stepwise method was used to deter-

mine independent prognostic indicators in multi-
variate analysis. The confidence interval (CI) and p-
value were accepted as 95% and <0.05, respectively, 
for statistical significance.  

 RESuLTS 
The baseline characteristics and treatment outcomes 
of 103 patients are shown in Table 1. All patients had 
adenocarcinoma histology. Twenty (19.4%) patients 

All (n=103) MCAC (n=20) Non-MCAC (n=83) p value 
Age, years 

Median (IQRs) 58 (50-66) 61 (55-64) 57 (50-66) 0.25 
Gender, n (%) 

Female 39 (37.9) 6 (30.0) 33 (39.8) 0.41 
Male 64 (62.1) 14 (70.0) 50 (60.2)  

ECOG-PS, n (%) 
0-1 86 (83.5) 17 (85.0) 69 (83.1) 0.84 
2 17 (16.5) 3 (15.0) 14 (16.9)  

Primary tumor location, n (%) 
Right 22 (21.3) 5 (25.0) 17 (20.5) 0.65 
Left 81 (78.6) 15 (75.0) 66 (79.5)  
Primary resection, n (%) 84 (81.5) 16 (80.0) 68 (81.9) 0.84 

Grade, n (%) 
1 11 (10.7) 1 (5.0) 10 (12.0) 0.62 
2-3 75 (72.8) 15 (75.0) 60 (72.3) 
unknown 17 (16.5) 4 (20.0) 13 (15.7)  

Liver metastasis, n (%) 83 (80.6) 16 (80.0) 67 (80.7) 0.94 
Peritoneal metastasis, n (%) 13 (12.6) 2 (10.0) 11 (13.3) 0.69 
Metastatic site number, n (%) 

1 28 (27.2) 9 (45.0) 19 (22.9) 0.04 
≥2 75 (72.8) 11 (55.0) 64 (77.1)  

KRAS/NRAS  
Mutant 60 (58.3) 12 (60.0) 48 (57.8) 0.86 
Wild type 43 (41.7) 8 (40.0) 35 (42.2)  

BRAF  
Mutant 14 (13.6) 5 (25.0) 9 (10.8) 0.23 
Wild 63 (61.2) 10 (50.0) 53 (63.9) 
unknown 26 (25.2) 5 (25.0) 21 (25.3)  

Regorafenib tolerable dose, n (%) 
80 mg 19 (18.4) 7 (35.0) 12 (14.5) 0.06 
120 mg 46 (44.7) 9 (45.0) 37 (44.6) 
160 mg 38 (36.9) 4 (20.0) 34 (41.0)  

Regorafenib treatment line, n (%) 
Third line 72 (69.9) 13 (65.0) 59 (71.1) 0.59 
≥Fourth line 31 (30.1) 7 (35.0) 24 (28.9)

TABLE 1:  Demographic and clinical characteristics of the study subjects.

MCAC: Mucinous component adenocarcinoma; IQR: Interquartile range; ECOG-PS: Eastern Cooperative Oncology Group-Performance Status.
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had MCAC, and 83 (80.6%) had non-MAC. Al-
though MCAC was defined as patients with muci-
nous histology of more than 1% of tumor volume, 
no patient with less than 20% mucinous histology 
was found in the retrospective data. Sixty-two 
(60.2%) patients had de novo metastatic disease, 
and 41 (39.8%) patients developed metastatic dis-
ease during the follow-up period. Curative or pal-
liative surgery was performed in 84 (81.5%) 
patients. Median age, gender, primary tumor sided-
ness, history of primary tumor resection, grade, 
KRAS/NRAS/BRAF mutation status, and Eastern   
Cooperative Oncology Group-Performance Status 
(ECOG-PS) showed no difference between the 
study groups. The number of patients with ≥2 
metastatic sites in the non-MAC group was more 
than in the MCAC group (p=0.04).  

All patients had previously received 5-FU-based 
CT regimens combined with an appropriate biologic 
agent according to tumor and tumor mutation status. 
Regorafenib was applied as a third-line or subsequent 
therapy in mCRC. Seventy-two (69.9%) patients re-
ceived regorafenib in the third line. Thirty-one 
(30.1%) patients, who had a good response and PFS 
using CT in the first/second line CT, received rechal-
lenge with CT; therefore, they received regorafenib 
beyond third-line therapy. The number of patients 
in the MCAC group who could tolerate the standard 
160 mg dose was less than in the non-MCAC group, 
but the difference was not statistically significant 
(p=0.06). 

The median follow-up period was 8.6 months 
(range: 1.8-31.6 months). DCR was 15.0% in MCAC 
patients and 38.6% in non-MAC patients (p=0.04). 
The best responses and DCR in the groups are pre-
sented in Table 2. Median PFS was 3.5 months (95% 
CI: 3.3-3.7) in all patients, 3.2 months (95% CI: 2.4-
3.9), and 3.6 months (95% CI: 3.4-3.8) in MCAC and 
non-MAC patients, respectively. In univariate analy-
ses, elevated CA 19-9 and mucinous histology were 
associated with poor PFS (p=0.03 and p=0.01, re-
spectively). In multivariate analysis, mucinous his-
tology was associated with poor PFS [hazard ratio 
(HR): 2.2 (95% CI: 1.3-3.7), p=0.003], and the pres-
ence of liver metastasis was close to the significance 
level (p=0.05). The Kaplan-Meier curve and univari-

ate and multivariate analyses for PFS are shown in 
Figure 1 and Table 3, respectively.  

Ninety-two (89.3%) patients died during the fol-
low-up period. Median OS was 9.1 months (95% CI: 
8.18-10.02) in all patients; 4.3 months (95% CI: 2.3-
6.4) in MCAC and 9.6 months (95% CI: 8.4-10.7) in 
non-MAC patients. In univariate analyses, ECOG-
PS, liver metastasis, elevated CA 19-9 levels, and 
mucinous histology were associated with OS 
(p=0.03, p=0.03, p=0.01, and p=0.008, respectively). 
In multivariate analysis, ECOG-PS [HR: 2.2 (95% 
CI: 1.2-3.9), p=0.01], elevated CA 19-9 levels [HR: 
1.7 (95% CI: 1.1-2.6), p=0.03], and mucinous histol-
ogy [HR: 1.9 (95% CI: 1.1-3.3), p=0.02] were asso-
ciated with OS. The Kaplan-Meier curve and 
univariate and multivariate analyses for OS are 
shown in Figure 2 and Table 4, respectively.  

All MCAC Non-MAC 
Best response, n (%) 

CR 0 (0.0) 0 (0.0) 0 (0.0) 
PR 14 (13.6) 1 (5.0) 13 (15.7) 
SD 21 (20.4) 2 (10.0) 19 (22.9) 
PD 68 (66.0) 17 (85.0) 51 (61.4) 

DCR+, n (%) 35 (34.0) 3 (15.0) 32 (38.6) 
p value (chi-square) 0.04 

TABLE 2:  Treatment responses and DCR.

DCR: Disease control rate; MCAC: Mucinous component adenocarcinoma; MAC: Mu-
cinous adenocarcinoma; CR: Complete response; PR: Partial response; SD: Stable dis-
ease; PD: Progressive disease.

FIGURE 1: Kaplan-Meier curve for PFS according to mucinous histology.   
MAC: Mucinous adenocarcinoma; PFS: Progression-free survival;  
HR: Hazard ratio; CI: Confidence interval.  
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Univariate analyses Multivariate analysis 
Median PFS (mos) (95% CI) p value HR (95% CI) p  value  

Age, years 
<58 3.5 (3.2-3.9) 0.63 
≥58 3.4 (3.1-3.7)  

Gender 
Female 3.5 (3.3-3.7) 0.77 
Male 3.5 (3.2-3.7)  

ECOG-PS 
0-1 3.5 (3.3-3.7) 0.60 
2 3.1 (2.0-4.3)  

Primary tumor location 
Right 3.6 (3.4-3.8) 0.66 
Left 3.5 (3.3-3.7)  

Primary resection 
(+) 3.5 (3.3-3.7) 0.60 
(-) 3.4 (2.1-4.8)  

Grade 
1 3.9 (3.2-4.7) 0.47 
2-3 3.5 (3.3-3.7) 
unknown 3.2 (2.0-4.4)  

Liver metastasis 
(+) 3.5 (3.3-3.7) 0.09 1.7 (0.9-2.8) 0.05 
(-) 3.7 (2.6-4.7) Ref.  

Peritoneal metastasis 
(+) 3.7 (3.2-4.1) 0.94 
(-) 3.5 (3.3-3.7)  

Metastatic site number 
1 3.5 (3.1-3.9) 0.40 
≥2 3.5 (3.3-3.7)  

KRAS/NRAS  
Mutant 3.6 (3.4-3.8) 0.18 0.7 (0.5-1.1) 0.09 
Wild type 3.3 (3.1-3.5) Ref.  

BRAF  
Mutant 3.5 (3.2-3.8) 0.8 (0.4-1.6) 
Wild 3.5 (3.3-3.7) 0.15 Ref. 0.44 
unknown 3.8 (2.7-4.9) 0.7 (0.4-1.2)  

CEA 
<38 (μg/L) 3.2 (3.2-3.8) 0.73 
≥38 (μg/L) 3.5 (3.2-3.8)  

CA 19-9 
<36.9 (u/mL) 3.6 (3.3-3.9) 0.03 Ref. 0.18 
≥36.9 (u/mL) 3.5 (3.3-3.7) 1.3 (0.9-2.1) 

Regorafenib tolerable dose 
80 mg 3.4 (2.3-4.4) 
120 mg 3.5 (3.2-3.8) 0.33 
160 mg 3.4 (3.1-3.8)  

Regorafenib treatment line 
Third line 3.5 (3.3-3.7) 0.69 
≥Fourth line 3.7 (3.3-4.0)  

Histology 
MCAC 3.2 (2.4-3.9) 0.01 2.2 (1.3-3.7) 0.003 
Non-MAC 3.6 (3.4-3.8) Ref. 

TABLE 3:  univariate and multivariate analyses for PFS.

PFS: Progression-free survival; Mos: Months; CI: Confidence interval; HR: Hazard ratio; ECOG-PS: Eastern Cooperative Oncology Group-Performance Status; CEA: Cancer embry-
onic antigen; CA: Cancer antigen; MCAC: Mucinous component adenocarcinoma; MAC: Mucinous adenocarcinoma.
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 DISCuSSION 
This study analyzed the prognostic significance of 
mucinous histology in mCRC patients treated with 
regorafenib and revealed its association with worse 
survival outcomes compared to non-mucinous his-
tology. Also, patients with MCAC were found with 
poor treatment responses. Additionally, ECOG-PS 
and elevated CA 19-9 levels were independent poor 
risk factors for OS.  

Recently, the prognostic significance of muci-
nous histology has been widely demonstrated in CRC 
patients.14,15,19,20 In almost all studies investigating 
mucinous histology in CRC, patients received con-
ventional CT and biological agents.21,22 Although 
poor prognostic value has been commonly confirmed 
in the literature, some studies have concluded that 
prognosis may differ according to treatment agents. 
Catalano et al. studied mCRC patients who received 
irinotecan- or oxaliplatin-based CT. They revealed 
that mucinous histology was associated with poor 
prognosis only in patients receiving oxaliplatin-based 
CT compared to non-mucinous histology.11 Similarly, 
they emphasized that mucinous histology was a neg-
ative independent prognostic factor only in those re-
ceiving oxaliplatin-based CT and biological agents.11 
Studies on regorafenib, in which patients are strati-
fied according to mucinous histology, are rare. Hsu et 
al. analyzed the factors affecting outcomes in 613 pa-
tients receiving regorafenib and demonstrated no pre-

dictive or prognostic value of mucinous histology.17 
On the other hand, Ayhan et al. classified the studied 
population according to histology and revealed that 
mucinous histology was associated with PFS and OS 
in patients receiving regorafenib.16 We found muci-
nous histology as an independent prognostic factor in 
patients treated with regorafenib. 

Treatment resistance remains unclear in MCAC. 
DCR has been reported to be 41% and 51% in Phase 
3 randomized trials of regorafenib, regardless of his-
tological features.4,5 In addition, it has been reported 
to be about 36-38% in retrospective analyses exam-
ining real-life data.16,17 There are very few studies on 
the response rate for regorafenib in terms of histo-
logic features. Ayhan et al. found that DCR for rego-
rafenib was 36% in all patients and 5.6% in patients 
with mucinous histology.16 In the current study, DCR 
was lower than its value in the Phase 3 trials; how-
ever, it was similar to the values reported in retro-
spective analyses in all patients regardless of 
histology. It is an expected result due to the appro-
priate patient selection of Phase 3 trials. In addition, 
mucinous histology was associated with low DCR, 
which is consistent with the literature, suggesting that 
mucinous histology is associated with regorafenib re-
sistance. Considering baseline characteristics, the 
studied patients differed from those in the literature in 
terms of de novo metastasis and BRAF mutation. In 
the literature, de novo metastasis and BRAF mutation 
have been reported around 25-30% and 5-10%, re-
spectively.23,24 Seligmann et al. analyzed the patients 
included in 3 randomized trials and reported a preva-
lence of 9.1% for BRAF mutation in CRC.25 The rea-
sons for a high incidence of de novo metastasis and 
BRAF mutation in the current study can be the ex-
pected bias due to its retrospective nature and because 
the studied subjects were a group of patients with rel-
ative resistance and poor prognosis receiving at least 
2 lines of treatment.  

The survival time with regorafenib varies even 
between randomized clinical trials. Although PFS 
and OS were 3.2 months and 8.8 months in the CON-
CUR trial, they were 1.7 months and 6.4 months in 
the CORRECT trial, respectively.4,5 According to 
real-life data and retrospective analyses, PFS was 
about 2.7-2.9 months, and OS was about 5.5-7.7 

FIGURE 2: Kaplan-Meier curve for OS according to mucinous histology.  
MAC: Mucinous adenocarcinoma; MCAC: Mucinous component adenocarcinoma; 
OS: Overall survival; HR: Hazard ratio; CI: Confidence interval.  
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Univariate analyses Multivariate analysis 
Median OS (mos) (95% CI) p value HR (95% CI) p value  

Age, years 
<58 9.1 (8-10.3) 0.81 
≥58 9.0 (7.5-10.6)  

Gender 
Female 9.1 (7.7-10.6) 0.32 
Male 9.0 (6.9-11.2)  

ECOG-PS 
0-1 9.3 (8.3-10.4) 0.03 Ref. 0.01 
2 6.3 (3.7-8.9) 2.2 (1.2-3.9)  

Primary tumor location 
Right 8.3 (5.1-11.6) 0.70 
Left 9.1 (8.3-9.9)  

Primary resection 
(+) 9.1 (8.2-10.0) 0.15 0.7 (0.4-1.3) 0.25 
(-) 7.7 (3.0-12.3) Ref.  

Grade 
1 13.2 (10.9-15.6) 
2-3 8.8 (8-9.6) 0.41 
unknown 7.7 (3.5-11.8)  

Liver metastasis 
(+) 9.1 (8.1-10.1) 0.03 1.7 (0.9-2.9) 0.07 
(-) 9.0 (6.7-11.3) Ref. 

Peritoneal metastasis 
(+) 7.4 (2.6-12.3) 0.82 
(-) 9.1 (8.2-10.0)  

Metastatic site number 
1 7.7 (5.1-10.3) 0.33 
≥2 9.3 (8.2-10.5)  

KRAS/NRAS  
Mutant 9.7 (7.7-11.7) 0.22 0.7 (0.5-1.1) 0.10 
Wild type 8.5 (6.9-10.1) Ref.  

BRAF  
Mutant 8.3 (5.2-11.5) 1.7 (0.8-3.4) 
Wild 8.5 (7.2-9.9) 0.22 Ref. 0.26 
unknown 10.8 (8.4-13.3) 0.9 (0.6-1.6)  

CEA 
<38 (μg/L) 9.6 (7.1-12.1) 0.11 Ref. 0.26 
≥38 (μg/L) 8.8 (6.7-10.8) 1.3 (0.8-2.2)  

CA 19-9 
<36.9 (u/mL) 9.6 (7.6-11.5) 0.01 Ref. 0.03 
≥36.9 (u/mL) 8.3 (6.5-10.2) 1.7 (1.1-2.6)  

Regorafenib tolerable dose 
80 mg 8.8 (5.5-12.1) 
120 mg 8.5 (6.6-10.3) 0.66 
160 mg 9.9 (8.1-11.7) 

Regorafenib treatment line 
Third line 9.4 (8.0-10.8) 0.36 
≥Fourth line 8.8 (6.9-10.7)  

Histology 
MCAC 4.3 (2.3-6.4) 0.008 1.9 (1.1-3.3) 0.02 
Non-MAC 9.6 (8.4-10.7) Ref.

TABLE 4:  univariate and multivariate analyses for OS.

OS: Overall survival; Mos: Months; CI: Confidence interval; HR: Hazard ratio; ECOG-PS: Eastern Cooperative Oncology Group-Performance Status; CEA: Cancer embryonic antigen; 
CA: Cancer antigen; MCAC: Mucinous component adenocarcinoma; MAC: Mucinous adenocarcinoma.
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months, respectively.7,16,17 In the current study, me-
dian PFS and OS were similar to the CONCUR trial 
but longer than the CORRECT trial and other retro-
spective analyses. Although we found some poor 
prognostic features, such as de novo metastatic 
dizease and BRAF mutation, the long-term survival 
outcomes were remarkable and possibly affected by 
the number of previous treatments. In our study, re-
gorafenib was administered in earlier lines of treat-
ment (70% of patients received a third-line therapy) 
than in the randomized trials. Poor ECOG-PS and el-
evated CA19-9 levels were independent risk factors 
for poor OS, which is consistent with the literature. It 
was an expected result as both reflect tumor burden. 
Similarly, Hsu et al. found high levels of serum tumor 
markers (CEA>50 ng/mL) as an independent poor 
prognostic factor for OS in a retrospective analysis 
of patients receiving regorafenib.17 The status of 
KRAS and BRAF mutations did not affect the out-
comes, which is consistent with the CONCUR and 
CORRECT trials.4,5 The presence of liver metastasis 
was close to the statistical significance level for poor 
PFS and OS, which is in line with other studies. In 
the REBECCA and CORRECT trials, which evalu-
ated regorafenib therapy in real-life conditions, liver 
metastasis was determined as a poor prognostic fac-
tor. Likewise, Hsu et al. found liver metastasis asso-
ciated with both PFS and OS.17 

Our study has significant limitations, primarily 
due to its retrospective nature and small sample size. 
Also, it was not possible to control all potential con-
founding biases. Additionally, the MCAC group 
showed a wide range (20%-80%) of mucinous his-
tology.  

 CONCLuSION 
The results indicated mucinous histology associated 
with poor response and prognosis in mCRC patients 
treated with regorafenib. Factors affecting appropri-
ate patient selection for regorafenib therapy have yet 
to be identified. According to our findings, consid-
eration of histologic features may be helpful in se-
lecting patients for regorafenib therapy. However, 
because of our small sample size, the results should 
be supported by further studies with larger sample 
sizes. 
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