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Abstract

Background and Objectives: BRAF-mutated colorectal cancers are known to have a poor 

prognosis and low response to current chemotherapy. The response of BRAF-mutant patients 

to treatment was heterogeneous, suggesting that other mechanisms may be involved in the 

prognosis within BRAF V600E mutant colorectal cancers. We analyzed the 

clinicopathological characteristics of Korean patients with BRAF-mutant metastatic or 

recurrent colorectal cancer.

Material and Methods: Between January 2005 and October 2015, data of patients with 

metastatic or recurrent colorectal cancer who underwent BRAF mutation testing at the Asan 

Medical Center were reviewed retrospectively. The clinicopathological characteristics and 

survival of patients with BRAF mutated tumors were compared with those of patients with 

BRAF wild-type tumors. Among the patients with BRAF-mutated tumors, pathological 

analysis was performed on cases displaying extreme phenotypes.   

Results: A total of 2,311 patients were included in the analysis. We detected BRAF 
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mutations in 124 (5.4%) patients. BRAF-mutated tumors were frequently right-sided 

(47.6%), and BRAF-mutant patients were more likely to have mismatch repair (MMR)-

deficient tumors (p = 0.011), poorly differentiated histology (p < 0.001), and metastatic 

disease at diagnosis (p < 0.001). The median follow-up duration was 25.9 months, and 

median overall survival (OS) was 14.6 months (95% CI, 11.7–17.5) for patients with BRAF-

mutated tumors and 31.5 months for patients with BRAF wild-type tumors (95% CI, 29.9 –

33.2, p < 0.001). The median progression-free survival (PFS) was 5.70 months (95% CI, 

4.16–7.24) for patients with BRAF-mutated tumors, compared to 9.61 months (95% CI, 

9.20–10.02) for patients with BRAF wild-type tumors (p < 0.001). Among the patients with 

BRAF-mutated tumors, 12 patients survived longer than 30 months. Cases with good 

prognosis were more likely to have acellular mucin pools (p = 0.002), lymphoplasmacytic 

infiltration (p = 0.025), and Crohn-like lymphoid aggregates (p = 0.007). Patients in the poor 

prognosis group (OS less than 6 months) were more likely to display aggressive features 

such as poorly differentiated carcinomas (p = 0.033), lymphovascular invasion (p < 0.001), 

serosal exposure (p = 0.044), and tumor necrosis (p = 0.006). 
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Conclusions: Clinical outcomes for patients with BRAF-mutated colorectal cancer in real 

clinical practice were poor in terms of OS and PFS. However, a small proportion of patients 

survived longer than 30 months, which was comparable to the survival duration of wild-type 

BRAF colorectal cancer patients. This population showed unique pathological characteristics, 

which need to be validated.

Key words: colon cancer, rectal cancer, BRAF, V600E, good prognosis   

Key words: Colon cancer, rectal cancer, BRAF, V600E, good prognosis   
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Introduction

Colorectal cancer is one of the most common malignant tumors, and the leading cause of 

cancer mortality in the world, third in US, second in Europe, and fourth in Korea 1–3. The 5-

year survival rate of colorectal cancer patients, which was 48.6% in 1975, improved to 

66.4% in 2009. The development of chemotherapeutic regimens based on fluorouracil and 

molecular agents, such as bevacizumab and cetuximab, has improved the survival of 

metastatic colorectal cancer patients in recent years 4. Due to treatment with cytotoxic 

chemotherapy and cetuximab or bevacizumab, the median survival duration of patients with 

metastatic colorectal cancer has exceeded 2 years 5. Despite these improvements, a 

significant proportion of patients do not respond to chemotherapy. Along with advances in 

chemotherapy, our knowledge about the molecular genetics of colorectal cancer has 

facilitated the identification of a number of prognostic and/or predictive biomarkers. 

Mutant KRAS is found in about 35–45% of colorectal cancers. Mutations in codons 12 and 

13 account for about 95% of all mutations, with approximately 80% mutations occurring in 



２

codon 12 and 15% in codon 13. KRAS mutation leads to the activation of downstream 

pathways, including the Ras/Raf/MAP/MEK/ERK and/or PTEN/PI3K/Akt pathways 6–8. In 

colorectal cancer, KRAS mutation has been validated as a biomarker for resistance towards 

anti-EGFR antibodies 9–13 and is known to increase the risk of recurrence and death. Due to 

its value as a prognostic and predictive marker, KRAS mutation testing is recommended prior 

to the administration of treatment for metastatic or recurrent colorectal cancers.  

BRAF is a downstream molecule of KRAS signaling pathway. Although more than 40 

somatic mutations in the BRAF kinase domain have been reported, the majority (90%) of 

BRAF mutations are V600E (1799T>A nucleotide change) 14,15. BRAF mutations occur in 

10–20% patients with colorectal cancers 16–19. BRAF-mutated colorectal cancer patients are 

mostly women aged 70 years or older, and show high-grade histology, deficient mismatch 

repair (MMR) status, and tumors frequently located in the proximal colon 20. BRAF mutation 

in colorectal cancers is usually associated with a poor prognosis. It was shown that BRAF

mutation significantly affected the overall survival for stage II and III colorectal cancer 

patients [hazard ratio (HR) = 1.78; 95% CI, 1.15–2.76; p = 0.01] 21. In another study, patients 
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(n = 911) with stage I through IV colon cancer were analyzed. It was observed that compared 

to wild-type tumors, the 5-year overall survival rate for patients with BRAF-mutant 

colorectal cancers was significantly lower (47.5% vs. 60.7%) 16. In yet another study, 

compared to BRAF wild-type cancer patients, survival after recurrence for those with 

resected stage III BRAF-mutated colorectal cancer was significantly shorter 22. Similar to 

early-stage patients, studies on patients with metastatic setting revealed that prognosis was 

poor in patients with BRAF mutations. The MRC FOCUS trial showed that BRAF mutation 

in colorectal cancers was found to be a negative prognostic marker for overall survival in 

patients with metastatic colorectal cancer (HR = 1.82; 95% CI, 1.36–2.43; p < 0.0001) 23. In 

a study conducted in China, it was reported that the median overall survival of patients with 

BRAF-mutated metastatic colorectal cancer was 8.1 months (95% CI, 6.2–10 months) 24. 

In patients with BRAF mutated colorectal cancer, , anti-EGFR monoclonal antibodies were 

observed to be ineffective 5, BRAF inhibitor treatment resulted in an unsatisfactory outcome, 

and a combination of MEK and BRAF inhibitors revealed a suboptimal outcome 25. In these 

clinical trials, the response of BRAF-mutant patients was heterogeneous, suggesting that 
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other mechanisms may be involved in the prognosis within BRAF V600E-mutant colorectal 

cancers 26. Although some good prognostic mutations, such as those in codon 594 or 596, 

were reported to result in markedly longer OS, compared to OS in BRAF V600E-mutant 

patients (median OS = 62 vs 12.6 months; HR = 0.36; 95% CI, 0.2–0.64; p = 0.002) 27, these 

non-V600E BRAF mutations were very rare and BRAF V600E mutations remained a poor 

prognostic factor. A large-scale study on BRAF-mutated advanced colorectal cancers in the 

Asian population has not beenwas conducted yet.

In the present study, we analyzed clinicopathological manifestations of BRAF mutation in 

Korean patients with advanced colorectal cancer. 
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Patient and Methods

Patients and data collection

Between January 2005 and October 2015, data of patients with metastatic or recurrent 

colorectal cancer who underwent BRAF mutation testing at the Asan Medical Center were 

reviewed. These patients were divided into BRAF mutant and BRAF wild-type groups. 

Clinicopathological characteristics and survival of both groups were analyzed. Clinical data, 

including age at diagnosis, sex, tumor location, initial stage, and treatment, were retrieved 

from patient medical records. Right-sided cancers included tumors from the cecum to 

transverse colon, while left-sided cancers included tumors from the splenic flexure to 

rectosigmoid junction. Tissues of primary or metastatic sites were used for pathological

analysis.  

Tumor characteristics 

Tumor grade (well, moderately, or poorly differentiated), and the presence of 
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lymphovascular invasion, perineural invasion, and serosal exposure were evaluated in these 

patient groups. DNA was extracted from the paraffin-embedded formalin-fixed tumor 

tissues. Extracted DNA was used for analysis of KRAS (exons 2, 3, and 4) and NRAS (exons 

2 and 3) by direct sequencing 13,28,29. Extracted DNA was tested for the BRAF (exon 15) 

mutation using direct sequencing or real-time PCR 30. The expression of mismatch repair 

proteins including MLH1, MSH2, MSH6, and PMS2 was examined using 

immunohistochemistry 31,32. Cases negative for at least one of the four MMR genes were 

defined as loss of MMR protein cases, and others were defined as intact MMR protein cases. 

For the detection of microsatellite instability (MSI), we used fluorescent multiplex PCR 33,34. 

In addition, based on their survival, patients with BRAF-mutated tumors were grouped 

into the good prognosis group and poor prognosis group. In both groups, available tissues 

were subjected to pathological review by a gastrointestinal pathologist to analyze immune-

related pathologic variables, such as Crohn-like lymphoid aggregates 35–38, 

lymphoplasmacytic infiltration 39, eosinophil or neutrophil infiltration 40,41, acellular mucin 

pools 42,43, and tumor necrosis 44.   
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Statistical analysis. 

Fisher’s exact test or c2 test was used to compare the clinical and biological features based 

on the BRAF mutational status. Overall survival (OS) was defined as the time from diagnosis 

to death due to any cause. Progression-free survival (PFS) was defined as the time from the 

initiation of chemotherapy to the first confirmation of progressive disease or death. OS and 

PFS analyses were performed using the Kaplan–Meier method, and survival curves were 

compared using the log-rank test. All reported p-values were two-sided. p-values < 0.05 were 

considered to be statistically significant. All analyses were performed using Statistical 

Package for the Social Sciences version 21 (IBM Co., Armonk, NY). 
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Results

Patient characteristics 

A total of 2,311 patients with metastatic or recurred colorectal cancers received BRAF

(exon 15) testing. BRAF mutations were confirmed in 124 patients (Fig. 1). Among the 124 

patients with BRAF-mutated tumors, 120 had the BRAF V600E mutation, 3 had the K601E

mutation, and one patient had both the V600E and K601E mutations. The characteristics of 

patients with BRAF-mutated tumors (n = 124) were compared with those of patients with 

BRAF wild-type tumors (n = 2,187) in the same period. 

The median age of patients was 59 years in the BRAF wild-type group, and 59.5 years in 

the BRAF-mutated group (p = 0.878). The ratio of males to females was not significantly 

different between both groups (p = 0.328). BRAF-mutated tumors were frequently right-

sided (47.6%), while BRAF wild-type tumors were more frequently rectal (39.9%, p < 

0.001). Cases with BRAF-mutated tumors were more likely to have more deficient MMR 

tumors (p = 0.011), poorly differentiated histology (p < 0.001), and metastatic disease at 
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diagnosis (p < 0.001) than wild type tumors. Characteristics of the study population based on 

the BRAF mutational status are presented in Table 1.
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Fig. 1. Consort flow diagram for BRAF mutation testing  
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Table 1. Patient characteristics according to BRAF mutational status

BRAF wild-type

(n = 2,187)

BRAF mutant

(n = 124)
p-value

Age, years 0.878

Median (range) 59 (16–73) 59.5 (34–82)

Gender 0.328

Male 1,331 (60.9%) 70 (56.5%)

Female 856 (39.1%) 54 (43.5%)

Site of tumor < 0.001

Right colon 500 (22.9%) 59 (47.6%)

Left colon 774 (35.4%) 43 (34.7%)

Rectum 872 (39.9%) 22 (17.7%)

Unknown 41 (1.9%) 0 

Tumor grade < 0.001

Well differentiated 205 (9.4%) 6 (4.8%)

Moderately differentiated 1,683 (77.0%) 78 (62.9%)

Poorly differentiated 176 (8%) 34 (27.4%)

Mucinous/Signet 

Ring/Others
123 (5.6%) 6 (4.8%)

Initial status < 0.001

Metastatic 928 (42.4%) 97 (78.2%)

Recurrent 1,259 (57.6%) 27 (21.8%) 

KRAS mutation  < 0.001

Mutant 841 (38.5%) 3 (2.4%)

Wild-type 1,346 (61.5%) 121 (97.6%)
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NRAS mutation

Mutant 25 (1.1%) 0

Wild-type  N/A 28 (22.6%)

Unknown N/A 96 (77.4%)

MMR IHC and/or MSI PCR 

result  
0.011

Deficient MMR or MSI-H 83 (3.8%) 9 (7.3%)

Proficient MMR or MSS 1,485 (67.9%) 76 (61.3%)

Unknown 608 (27.8%) 39 (31.5%) 

N/A, not available; MMR, mismatch repair; MSI-H, microsatellite instability-high
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BRAF mutations and prognosis

The median follow-up duration was 25.9 months. Median OS was 14.6 months (95% CI, 

11.7–17.5) in patients with BRAF-mutated tumors, which was significantly lesser than that 

for patients with BRAF wild-type tumors (31.5 months; 95% CI, 29.9–33.2; p < 0.001). 

Out of the 2,311 patients, 2,183 patients, excluding patients who were not followed up, 

were used to obtain PFS. Median PFS was 5.7 months (95% CI, 4.2–7.2) in patients with 

BRAF-mutated tumors, compared to 9.6 months (95% CI, 9.2–10.0) in those with BRAF

wild-type tumors, which was a statistically significant difference (p < 0.001).  
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Fig. 2. Survival analysis according to BRAF mutational status  
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Prolonged survival of patients with BRAF mutated tumors

The survival time of patients with BRAF-mutated colorectal cancer was analyzed. Most 

patients survived for a period of 6 months, and fewer survived for 30 months or more. We 

compared patients with a survival time of less than 6 months (n = 36, poor prognosis group) 

with those with a survival time of more than 30 months (n = 12, good prognosis group).

Tumors of the good prognosis group patients were all KRAS wild-type tumors, 6 patients 

(50%) had metastatic disease at the time of diagnosis, and frequency of tumors occurring on 

the right- or left-side of the colon was the same. Eight of these patients underwent 

metastasectomy. Complete response was seen in 2 patients and partial response in one 

patient during first-line palliative chemotherapy. Characteristics of the BRAF-mutated 

colorectal carcinoma patients with good prognosis are presented in Table 2. 

Pathological characteristics of patients with a good prognosis were compared with those 

with a poor prognosis. In each group, 10 good prognosis patients and 22 poor prognosis 

patients were reviewed. Sufficient amount of tissue samples for each of these cases was 

available. The poor prognosis group patients were more likely to have aggressive features 
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such as poorly differentiated carcinomas (p = 0.033), lymphovascular invasion (p < 0.001), 

and serosal exposure (p = 0.044). Analysis of the immune-related pathologic variables 

revealed that cases with good prognosis were more likely to have acellular mucin pools (p = 

0.002), lymphoplasmacytic infiltration (p = 0.025), and Crohn-like lymphoid aggregates (p = 

0.007). The poor prognosis group showed more frequent tumor necrosis (50%, p = 0.006). 

The pathologic variables for both groups are presented in Table 3.
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Table 2. Clinical characteristics of BRAF mutated colorectal carcinoma patients with good prognosis

Sex Age Primary site Initial 

stage

KRAS MMR 

IHC

Site of 

metastasis 

or 

recurrence

First line 

palliative 

chemotherapy

Best 

response

Local 

therapy

PFS 1 

(months)

OS

(months)

F 55
Hepatic 

flexure
IV

Wild 

type
pMMR Liver, LNs, 

Peritoneum

FOLFIRI PR BSO/PH 19.5 30.7

M 51 Sigmoid colon
IV Wild 

type

dMMR Liver FOLFIRI SD - 5.2 32.9

F 56 Cecum
IV Wild 

type

pMMR Liver, Lung FOLFIRI SD - 7.8 34.1

F 60
Rectosigmoid 

junction

III Wild 

type

pMMR Liver XELOX SD BSO/PH 37.7 37.7

F 70
Ascending 

colon

IV Wild 

type

pMMR Peritoneum XELOX SD

Seeding 

mass 

excision

11.9 39.2

F 68
Ascending 

colon

III Wild 

type

pMMR Lung, LNs, 

Small bowel

Capecitabine SD LN 

dissection

20.1 40.6
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F 59 Rectum III Wild 

type

N/A Liver, Lung, 

LNs

XELOX SD SBRT to 

LN

29.4 41.3

M 49 Rectum
III Wild 

type

pMMR Lung FOLFIRI CR - 6.4 41.8

M 75 Sigmoid colon III Wild 

type

pMMR Lung XELOX CR SBRT to 

lung

27.9 48.3

F 72
Ascending 

colon

IV Wild 

type

pMMR Peritoneum XELOX SD - 31.2 48.9

F 72
Hepatic 

flexure

IV Wild 

type

pMMR Liver, 

Peritoneum

XELOX SD PH/seeding 

mass 

excision

23.0 49.7

M 51 Sigmoid colon II

Wild 

type

pMMR Liver, Lung, 

Peritoneum FOLFIRI SD PH 9.3 54.9

N/A, not available; pMMR, proficient mismatch repair; dMMR, deficient mismatch repair; BSO, bilateral salphingo-oophorectomy; PH, partial 

hepatectomy; SBRT, stereotactic body radiation therapy; CR, complete response; PR, partial response; SD, stable disease
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Table 3. Comparison of pathological variables between BRAF-mutated colorectal 

carcinomas with good or poor prognosis

Good prognosis

(n = 10)

Poor prognosis

(n = 22)
p-value

WHO classification 0.033

Tubular adenocarcinoma, 

moderately differentiated
9 (90%) 9 (40.9%)

Tubular adenocarcinoma, 

poorly differentiated
0 11 (50%)

Mucinous carcinoma 1 (10%) 1 (4.5%)

Medullary carcinoma 0 (0%) 1 (4.5%)

Micropapillary features 0.555

Absent 7 (70%) 13 (59.1%)

Present 3 (30%) 9 (40.9%)

Lymphovascular invasion < 0.001

Absent 5 (50%) 0 

Present 5 (50%) 22 (100%) 

Perineural invasion 0.123

Absent 5 (50%) 17 (77.3%)

Present 5 (50%) 5 (22.7%)

Serosal exposure  0.044

Absent 3 (30%) 1 (4.5%) 

Present 7 (70) 21 (95.5%) 

Microsatellite instability 0.325
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  Stable 10 (100%) 20 (90.9%)

Unstable   0 2 (10.1%) 

Crohn-like lymphoid 

aggregates
0.007

Absent 7 (70%) 22 (100%)

Present 3 (30%) 0 

Lymphoplasmacytic 

infiltration
< 0.001

Sparse 3 (30%) 16 (72.7%)

Abundant 7 (70%) 6 (27.3%)

Eosinophilic infiltration 0.06

Sparse 6 (60%) 20 (90.9%)

Abundant 4 (40%) 2 (9.1%) 

Neutrophilic infiltration 0.564

Sparse 8 (80%) 15 (68.2%)

Abundant 2 (20%) 7 (31.8%) 

Acellular mucin pools 0.002

Absent 4 (40%) 20 (90.9%)

Present 6 (60%) 2 (9.1%) 

Intraepithelial lymphocytosis 0.555

  Absent 9 (90%) 21 (95.5%) 

Present 1 (10%) 1 (4.5%)

Tumor necrosis 0.006

Absent 10 (100%) 11 (50%) 

Present 0 11 (50%)
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Discussion

BRAF V600E-mutated colorectal cancer patients get modest survival benefit from standard 

chemotherapy and have poor prognosis. In the present study, we found that patients with 

BRAF-mutated colorectal cancers showed significantly poorer outcome than those with 

BRAF wild-type tumors, as reported previously 2,9,11. 

BRAF mutation is known to occur in approximately 10–20% of colorectal cancers. We 

detected BRAF mutations in 5.4% of advanced colorectal cancer patients. This prevalence 

was similar to that reported by a Japanese retrospective analysis (5.4%) and Chinese study 

(4.4%) on metastatic colorectal cancer patients 24,28. Yoon et al. reported that in stage III 

colorectal cancer patients, the frequency of BRAF mutations in white patients was more than 

twice as high as that in the Asian patients (13.9% vs. 5.6%) 45. The proportion of BRAF 

mutations observed may be potentially dependent on the patient population studied. Further, 

the proportion of BRAF mutations may be race dependent. 

BRAF-mutated tumors are often right sided, occur more frequently in old women, and are 
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associated with microsatellite instability (MSI high) 46–48. Similar to previous studies, in the 

present study, we observed that poorly differentiated histology, metastatic disease at 

diagnosis, and right colon cancer were common in BRAF-mutant colorectal cancer patients. 

However, there were no statistically significant differences between the male to female ratio, 

age at diagnosis, and frequency of microsatellite instability in the present study. Previously, a 

Japanese study reported that there were no differences in the male to female ratio and median 

age between the patients with BRAF-mutated tumors and those with BRAF wild-type tumors 

28. It is possible that distribution of age or gender in the Asian population may be different 

from that in the Western population. 

Poor prognosis in patients with BRAF-mutated colorectal cancers was confirmed in the 

present study. In these patients, OS and PFS were significantly shorter than those in patients 

with BRAF wild-type colorectal cancers. Many studies have reported that the BRAF V600E

mutation indicates poor prognosis. In the present study, we reported that some patients with 

BRAF-mutated tumors had good prognosis. Twelve (9.6%) out of the 124 patients with 

BRAF-mutated tumors showed prolonged survival (> 30 months), which was comparable 
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with that observed for the BRAF wild-type patients. Pathological analysis revealed that cases 

with good prognosis had several features such as Crohn-like lymphoid aggregates, 

lymphoplasmacytic infiltration, and acellular mucin pools. Crohn-like lymphoid aggregates, 

perivascular lymphocyte cuffs, defined as areas occupied by sheaths of small lymphocytes in 

the muscle and pericolic or perirectal fat at the tumor periphery, indicate the activation of 

lymphatic system against tumors. Graham and Appelman 49 found that Crohn-like lymphoid 

aggregates were associated with better survival in colorectal carcinoma patients, which was 

also supported by other reports 35–38. Although lymphoplasmacytic infiltration in colorectal 

cancer has not been studied, it has been reported to be associated with improved OS and PFS 

in hepatocellular carcinoma patients 39. Development of acellular mucin pools is a well-

recognized phenomenon, elicited in response to neoadjuvant chemoradiation in rectal 

carcinoma patients. However, its prognostic significance is controversial 42,43. These 

pathological responses mentioned above may reflect host immunity in response to tumor 

development. In the present study, in the good prognosis group, tumor necrosis was 

significantly lesser than that in the poor prognosis group. Paradoxically, tumor necrosis was
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known to be a negative prognostic marker, which potentially represented increased tumor 

cell death and indicated more aggressive cancer 44.  

Since the BRAF mutation is a poor prognostic marker, studies have been undertaken to 

improve ourtocmeovercome. However, the outcome in terms of response and survival were 

not satisfactory yetheterogenous 50,51. This suggests that the BRAF mutant may not be an 

unique biology, but may have some subcohort in terms of outcomedivision. Barras et al. 

conducted a study to explain the heterogeneity of BRAF-mutated tumors. They reported that 

BRAF-mutated colorectal cancers could be segregated into two different subtypes based on 

their gene expression profiles 26. The two subtypes, namely BM1 and BM2, were 

independent of gender, sideness, MSI status, and PI3K mutation. BM1 was characterized by 

KRAS/AKT pathway activation, mTOR/4EBP dysregulation, and epithelial–mesenchymal 

transition, whereas BM2 was associated with dysregulation of the cell cycle.  

In our study, some patients with BRAF-mutant colorectal cancers had different 

characteristics. These differences in their tumor microenvironment may result in different 

responses to treatment and better prognosis. Patients with BRAF-mutant tumors belonging to 



２５

the good and poor prognosis groups may show differences in their immune 

microenvironments.  

Our study had several limitations. Due to the retrospective nature of our study, the results 

had to be interpreted cautiously. It is possible that 40% of the patients who did not undergo 

KRAS and NRAS mutation tests may not reflect the same prognosis as reflected by the BRAF

wild-type patients.   

In conclusion, the characteristics and prognosis of patients with BRAF-mutant colorectal 

cancers were poorer than those of patients with BRAF wild-type colorectal cancers. 

However, some BRAF V600E-mutant patients had a good prognosis, suggesting that other 

studies should be performs to explain mechanisms may be involved in the heterogenous

prognosis of these patientswithin certain portion of BRAF V600E mutant colorectal cancerst. 
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국문요약

서론: BRAF 돌연변이결장직장암은예후가나쁘며항암화학요법에대한반응이낮다

고알려져있다. 그러나최근이환자들에대한연구들에서는,치료결과가연구마다상

이하였다.이는 BRAF돌연변이환자군의예후에여러가지기전이영향을주고있음을

시사한다.실제임상에서치료받은 BRAF돌연변이직결장암환자의임상결과를조사

하고,다른예후를보이는 BRAF돌연변이환자의조직에서병리학적인특징을추가적

으로분석하였다.

방법: 2005 년 1 월부터 2015 년 10 월까지서울아산병원의종양내과를방문한전이성

혹은재발한직결장암환자들중 BRAF변이여부를검사한환자들이분석에포함되었

다. 이환자들을 BRAF돌연변이와야생형으로나누어임상적, 병리학적특징을비교

하여분석하였고, BRAF변이직결장암환자중예후가매우양호하거나 (30 개월이상

생존)과예후가나쁜군 (6 개월미만생존)의조직을병리학적으로비교,검토하였다.  

결과:총 2311 명의환자가분석에포함되었으며, 이중에서 124 명 (5.4 %)에서 BRAF

돌연변이였다. BRAF 돌연변이종양은우측대장에서더흔하였고 (47.6 %), mismatch 

repair 의결함이있는경우가더많았고 (p = 0.011), 조직학적으로미분화형이더많고
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(p <0.001), 진단시전이되어있는경우가 (p <0.001) 더많았다. 추적기간의중앙값은

25.9개월이었고 BRAF돌연변이환자에서생존기간의중앙값은 14.6개월 (95 % 신뢰

구간, 11.7 – 17.5)이었고 BRAF 야생형종양환자에서는 31.5개월 (95 % 신뢰구간, 

29.9 – 33.2, p <0.001) 이었다. BRAF 돌연변이종양환자에서무진행생존기간의중앙

값은 5.70 개월 (95 % 신뢰구간, 4.16-7.24)이었고 BRAF야생형종양환자에서 9.61 개

월 (95 % CI, 9.20-10.02)이었다 (p <0.001). BRAF돌연변이종양환자중 12 명은 30 개

월이상생존했는데, acellular mucin pool (p=0.002), lymphoplasmacytic infiltration 

(p=0.025) 및 Crohn-like lymphoid aggregates (p=0.007)가더흔하게관찰되었다.예후가

나쁜집단 (6 개월미만생존)은저분화암 (p = 0.033), 림프혈관침범 (p <0.001), 

serosal exposure (p = 0.044), 종양괴사 (p=0.006)와같은공격적인특징이더많았다.

결론: 실제임상에서 BRAF돌연변이직결장암환자의 5.4%에서관찰되었다. BRAF

돌연변이는우측대장에서더흔하게발생하고, 미분화형이많으며, 진단당시전이가

많고, 생존기간이짧은것으로분석되었다.으며,이는이전의연구결과들과유사하였

다. 그러나일부환자들은 BBRAF V600E 돌연변이임에도불구하고, 9.6 %의환자들

은 30 개월장기생존을보였고, Crohn-like lymphoid aggregates, acellular mucin pool 및
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림프구침윤과같은병리학적인특성을보였다.이상생존하였고, 이들의좋은예후에

는면역학적기전이원인이되었을가능성이있다고여겨지며, 이에대한추가적연구

가필요하다.
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