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Background & aims: Prognostic factors of metastatic rectal cancer are not well

known. We aim to determine prognostic factors affecting survival for metastatic

rectal cancer patients and also to investigate the effect of tumor localization on

overall survival.

Methods: Metastatic rectal cancer patients who received treatment in 5 different

centers between 2012 and 2022 were included. Prognostic factors for survival were

evaluated using univariate and multivariate analysis. The statistical methods included

Pearson’s chi-square test, Fisher exact test, Log-rank test, and Cox regressionmodel.

Results: A total of 283 patients with metastatic rectal cancer were included in the

study. The median OS was not significantly different among the three groups (upper

rectum 30.1 months, middle rectum 28.3 months, and low rectum cancer 24.8

months; log-rank p=0.25). In univariate analysis, Grade 3, ECOGperformance status

2, the presence of multiple metastatic sites, the presence of KRAS mutation, the

presence of liver metastases, the presence of nonregional lymph node metastases,

and the presence of bone metastases were significant predictors of poor survival. In

multivariate analysis, Grade 3, ECOG performance status 2, and the presence of

multiple metastatic sites were determined as indicators of worse prognosis.

Conclusion: Our findings, primary tumor location did not affect survival in

metastatic rectal cancer. The most important factors affecting survival were

multiple metastatic sites, tumor grade, and ECOG performance status.
KEYWORDS

metastatic rectal cancer, primary tumor site, prognostic factor, survival, multiple
metastatic site
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Introduction

Colorectal cancer is the 3rd most frequently diagnosed cancer in

the world for both sexes, and it is the 3rd most common cause of

death from cancer (1). About one-third of all colorectal cancers are

rectal cancer (2). The definition of colon and rectal cancer as one or

two different entities is still controversial. Both colon and rectal

cancer have similar etiological, precancerous lesions and spread (3).

However, colon and rectal cancers show differences in terms of

gender, age, tumor progression, metastatic site, and adjuvant

treatments, for example, lung and bone metastases are detected

more frequently in rectal cancer than in colon cancer (2, 4).

Rectal cancer is not a single disease but differs biologically and

anatomically. Rectal cancer is anatomically divided into three:

upper, middle, and lower (10–15 cm, 5–10 cm, 0–5 cm,

respectively, from the anal verge) (5). Surgery is the standard

treatment after neoadjuvant chemoradiotherapy in stage 2–3 of

rectal cancer. On the other hand, stage 2–3 upper rectal cancers

have similar and better survival with left-sided colon cancers, while

lower and middle rectal cancers have a worse prognosis and

survival (6).

Metastatic rectal cancer is generally treated with a similar

treatment modality (chemotherapy and biologic agent) to left

colon tumors. However, there is no study investigating the

survival of upper, middle, and lower rectal tumors in the

metastatic stage. This study aimed to evaluate the survival and

prognosis of anatomical differences and other factors in metastatic

rectal cancer.
Methods

In this study, metastatic rectal cancer patients who received

treatment in 5 different centers between January 1, 2012, and

December 31, 2022 were included and evaluated retrospectively.

Data collection started on January 1, 2023, and data was last

processed until May 31, 2023. Study inclusion criteria: Being over

18 years old and being diagnosed with metastatic rectal cancer. The

patient’s clinical information was obtained from medical records.

Distal, middle, and upper-rectal cancers were defined as tumors

located less than 5.1, 5.1 to 10, and 10.1 cm or more above the anal

verge. The chi-square and Fisher’s exact tests were used in the

analysis of categorical variables according to their suitability. The

Kaplan-Meier method was utilized to estimate the overall survival

(OS). OS was defined as the time from the first day of metastasis to

the date of death or last seen. Differences in survival were

investigated using the log-rank test. Median follow-up times in

the research group were quantified using the reverse Kaplan-Meier.

Univariate and multivariate Cox proportional hazard regression

modeling was applied to identify the best predictive variables to

evaluate the effects of the yielded clinical data on survival in patients

with rectal carcinoma. The data were evaluated and visualized using

the SPSS (v29.0) package program. Two-tailed p < 0.05 was deemed

an indicator of statistical significance in all tests performed.
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Results

283 metastatic rectal cancers were included in the study. At the

time of diagnosis, 159 (56%) of the patients were stage 4. Kras, Nras,

and Braf mutations, and MSI status were examined in 273, 252, 246,

and 164 patients, respectively. Kras, Nras, and Braf mutations were

detected in 112 (39.6%), 12 (4.4%), and 3 (1.1%) patients,

respectively. Also, MSI high status was detected in 4 patients(%

1.3). Metastasectomy was not performed in any patient. Patients

demographic, clinical, and pathological characteristics are shown

in Table 1.

While the majority of patients received first-line treatment, the

rate of those receiving second-line treatment was 58%. The majority

of patients had received bevacizumab-based chemotherapy in first-

line therapy. In addition to, VEGF-based therapies were used more

frequently than EGFR-based therapies in second-line therapy.

Details of the treatment regimens are presented in detail in Table 1.

The median OS was not significantly different among the three

groups (upper rectum 30.1 months, middle rectum 28.3 months,

and low rectum cancer 24.8 months; log-rank p = 0.25; Figure 1). In

univariate analysis, Grade 3 (according to 1–2) (p = 0.002), ECOG

performance status 2 (according to 0–1) (p < 0.001), presence of
TABLE 1 Patient, tumor and treatment characteristics.

Characteristics N(%)

Sex

Male 190(%67.1)

Female 93(%32.9)

ECOG performance score

0–1 263(%92.9)

2 20(%7.1)

Comorbidity

Absent 154(%54.4)

Present 129(%45.6)

Primary tumor localization

Upper 87(%30.8)

Middle 62(%21.9)

Low 134(%47.3)

Histology

Adenocarcinoma 262(%92.6)

Mucinous adenocarcinoma 17(%6)

Signet-ring cell carcinoma 4(%1.4)

Diferantation

Low 79(%27.9)

Moderate 90(%31.8)

(Continued)
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multiple metastases (p < 0.001), presence of KRAS mutation (p =

0.022), presence of liver metastases (p = 0.012), and presence of

nonregional lymph node metastases (p = 0.001), and presence of

bone metastases (p = 0.001) were associated with worse OS.

Univariate analysis results are summarized in Table 2. In

multivariate analyses, Grade 3 (based on 1–2) (p < 0.001), ECOG

performance status 2 (according to 0–1) (p = 0.030), and the

presence of multiple metastatic sites (>2) (p < 0.001) were

associated with worse OS (Table 3).
Discussion

In this study, which examined 283 patients with metastatic rectal

cancer who were followed up and treated in 5 oncology clinics,

survival was investigated in terms of tumor location and it was found

that tumor location (upper, middle, lower) did not show any

difference in overall survival. It has been shown in more than one

study in the literature that upper rectum tumors have better survival

and prognosis compared to lower and middle rectal tumors in stage

1–3 rectal cancers (5–7). On the other hand, in a study comparing

Kras mutant metastatic colorectal cancer patients according to tumor

location, it was found that the worst survival was in the rectum region

compared to right and left colon cancers (8). In our study, survival

according to localization varies between 24 and 30 months and is

comparable to survival in previous studies (7–9).

In our study, we present data on the distribution of rectal cancer

metastases in a real-life group of patients, the majority of whom

were treated with novel oncological therapies, and describe their

prognostic value on clinical outcomes. In particular, assessing the

impact of tumor burden and metastatic sites on prognosis is difficult

and has been performed in a few studies. Shida et al. found that

detecting metastasis in more than one area was a poor prognostic

factor (10). Similarly, in the study of Ge et al., it was found that the

prognosis of multiple metastases was poor (11). In our study, more

than two metastases were found to be poor prognostic, confirming

previous studies. In more than one study, lung metastasis is a good

prognosis indicator in rectal cancer, and in our study, it was found

to not affect the prognosis (12, 13). In many studies, liver, bone, and

non-regional lymph node metastases are worse prognostic than
TABLE 1 Continued

Characteristics N(%)

Diferantation

Poor 18(%6.4)

Unknown 96(%33.9)

Number of metastatic sites

1 142)%50.2)

2 93(%32.9)

≥3 48(%%16.9)

Hepatic metastasis

Present 165(%58.3)

Absent 118(%41.7)

Pulmonary metastasis

Present 167(%59)

Absent 116(%41)

Peritoneal metastasis

Present 37(%13.1)

Absent 246(%86.9)

Bone metastasis

Present 35(%12.4)

Absent 248(%87.6)

Ovarian metastasis

Present 2(%0.7)

Absent 281(%99.3)

Nonregional lymph node metastasis

Present 66(%23.3)

Absent 217(%76.7)

Brain metastasis

Present 8(%2.8)

Absent 275(%97.2)

First line regimen

Chemotherapyx+ bevasizumab 127(%45)

Chemotherapyx-antiEGFR 86(%30.1)

Chemotherapy 65(%23.1)

Missing 5(%1.8)

Second line

Chemotherapyx-bevasizumab 61(%21.6)

Chemotherapyx 45(%16)

Chemotherapyx-antiEGFR 35(%12.4)

FOLFIRI-aflibercept 23(%8)

Missing 119(%42)
X=FOLFOX or FOLFIRI.
FIGURE 1

Overall survival curve tumor localization.
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other metastases (9, 11, 12). In our study, we found that these

metastatic regions were poor prognostic.

In our study, in multivariate analysis, two of the three most

important prognostic factors affecting survival were determined to be
TABLE 2 Univariate analysis of clinical parameters in patients with
rectal carcinoma.

Parameter Overall Survival

HR (95% CI) p value

Age (years) 0.999 (0.986–1.013) 0.902

Sex

Female 1

0.859Male 0.972 (0.711–1.330)

Stage at the time of diagnosis

1–2
0.054

3–4 11.711 (0.990–2.957)

GRADE

1–2 1

0.0023 2.443 (1.383–4.315)

Tumor localization

Upper 1

0.098Middle/Lower 1.316 (0.950–1.823)

ECOG performance status

0–1 1

< 0.0012 2.397 (1.446–3.976)

Number of metastatic sites

1–2 1

< 0.001> 2 (3,4,5,6) 1.947 (1.360–2.788)

KRAS mutation

No 1

0.022Yes 1.412 (1.051–1.897)

NRAS mutation

No 1

0.560Yes 1.236 (0.607–2.514)

Liver metastasis

No 1

0.012Yes 1.476 (1.089–2.001)

Lung metastasis

No 1

0.317Yes 1.167 (0.862–1.579)

Bone metastasis

No 1

0.001Yes 1.948 (1.297–2.925)

Nonregional lymph node metastasis

No 1
0.001

Yes 1.743 (1.245–2.441)

(Continued)
TABLE 2 Continued

Parameter Overall Survival

HR (95% CI) p value

Brain metastasis

No 1

0.381Yes 1.491 (0.610–3.648)
HR, hazard ratio; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group.
Significant p values are indicated in bold.
TABLE 3 Multivariate analyses of clinical parameters in patients with
rectal carcinoma.

Parameter OOver Overall Overall Survival

HR (95% CI) p value

Age (years) 0.991 (0.974–1.009) 0.324

Sex

Female 1

0.100Male 0.700 (0.458–1.071)

Stage at the time of diagnosis

1–2 1
0.502

3–4 1.239 (0.663–2.316)

GRADE

1–2 1

< 0.0013 2.768 (1.524–5.028)

Tumor localization

Upper 1

0.244Middle/Lower 1.286 (0.842–1.963)

ECOG performance status

0–1 1 0.030

2 2.114 (1.074–4.161)

Number of metastatic sites

1–2 1
< 0.001

> 2 (3,4,5,6) 2.582 (1.637–4.073)

Liver metastasis

No 1

0.700Yes 1.084 (0.718–1.637)

KRAS mutation

No 1

0.143Yes 1.336 (0.907–1.967)
HR, hazard ratio; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group.
Significant p values are indicated in bold.
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ECOG performance status and tumor grade. These two prognostic

factors have been identified in numerous studies as important

prognostic factors for both rectal cancer and other cancers (14–16).

Angiogenesis is a universal requirement for colorectal cancers

to grow beyond the limitations of oxygen diffusion through the

existing vasculature (17, 18). Inhibition of angiogenesis has proven

beneficial in the treatment of many types of malignancies, including

colorectal cancer (19, 20). Bevacizumab and aflibercept were used

for VEGF inhibition in most of the patients included in this study,

which may have affected our survival.

It has been shown in many studies that primary tumor surgery

and metastasectomy prolong survival in metastatic rectal cancer

(21–24). This issue was not evaluated in our study and was one of its

most important limitations.

When interpreting the results of our study, it should be taken

into account that it has numerous limitations. Since the entire group

was not treated with the same chemotherapy regimens, response

rates, and survival may have been affected. There was a lack of

information regarding NRAS, BRAF mutation, and MSI status, and

due to this missing information, we cannot evaluate the impact of

the relevant patient group on our data. The main reason for this is

that these biomarkers have only recently become clinically relevant

for treatment decisions and can therefore be studied from now on.

Additionally, due to the small number of patients, we could not

evaluate the effectiveness of antiVEGF and antiEGFR agents

according to the difference in rectum localization.
Conclusion

As a result, in this study, it was determined that primary tumor

location did not affect survival in metastatic rectal cancer, and the

most important factors affecting survival were tumor burden, tumor

grade, and ECOG performance score. It was found that liver, bone,

and non-regional lymph node metastases had a worse prognosis,

and lung and brain metastases did not affect the prognosis.
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