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Abstract
AIM: To test the correlation between lymphocyte-to-
monocyte ratio (LMR) and survival after radiofrequency 
ablation (RFA) for colorectal liver metastasis (CLMs). 

METHODS: From July 2003 to Feb 2012, 127 con
secutive patients with 193 histologically-proven 
unresectable CLMs were treated with percutaneous 
RFA at the University of Foggia. All patients had 
undergone primary colorectal tumor resection before 
RFA and received systemic chemotherapy. LMR was 
calculated by dividing lymphocyte count by monocyte 
count assessed at baseline. Treatment-related toxicity 
was defined as any adverse events occurred within 
4 wk after the procedure. Overall survival (OS) and 
time to recurrence (TTR) were estimated from the 
date of RFA by Kaplan-Meier with plots and median 
(95%CI). The inferential analysis for time to event 
data was conducted using the Cox univariate and 
multivariate regression model to estimate hazard ratios 
(HR) and 95%CI. Statistically significant variables from 
the univariate Cox analysis were considered for the 
multivariate models.
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RESULTS: Median age was 66 years (range 38-88) 
and patients were prevalently male (69.2%). Median 
LMR was 4.38% (0.79-88) whereas median number of 
nodules was 2 (1-3) with a median maximum diameter 
of 27 mm (10-45). Median OS was 38 mo (34-53) 
and survival rate (SR) was 89.4%, 40.4% and 33.3% 
at 1, 4 and 5 years respectively in the whole cohort. 
Running log-rank test analysis found 3.96% as the 
most significant prognostic cut-off point for LMR and 
stratifying the study population by this LMR value 
median OS resulted 55 mo (37-69) in patients with 
LMR > 3.96% and 34 (26-39) mo in patients with LMR 
≤ 3.96% (HR = 0.53, 0.34-0.85, P  = 0.007). Nodule 
size and LMR were the only significant predictors for OS 
in multivariate analysis. Median TTR was 29 mo (22-35) 
with a recurrence-free survival (RFS) rate of 72.6%, 
32.1% and 21.8% at 1, 4 and 5 years, respectively 
in the whole study group. Nodule size and LMR were 
confirmed as significant prognostic factors for TTR in 
multivariate Cox regression. TTR, when stratified by 
LMR, was 35 mo (28-57) in the group > 3.96% and 25 
mo (18-30) in the group ≤ 3.96% (P  = 0.02).

CONCLUSION: Our study provides support for the 
use of LMR as a novel predictor of outcome for CLM 
patients. 

Key words: Colorectal liver metastasis; Radiofrequency 
ablation; Survival; Prognosis; Regression
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Core tip: This is a retrospective study to test the 
correlation between baseline lymphocyte-to-monocyte 
ratio (LMR) and survival outcomes in colorectal liver 
metastasis patients treated with radiofrequency 
ablation. Median overall survival (OS) was 55 mo in 
patients with LMR > 3.96% and 34 mo in patients with 
LMR ≤ 3.96% (P  = 0.007). Time to recurrence (TTR) 
was 35 mo in the group > 3.96% and 25 mo in the 
group ≤ 3.96% (P  = 0.02). Nodule size and LMR were 
the only significant predictors either for OS and for 
TTR in multivariate analysis. LMR was useful as clinical 
predictor of survival outcomes.
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INTRODUCTION
Colorectal cancer (CRC) is the second cause of cancer-
related mortality in developed countries and the third 
most common malignancy worldwide[1]. Liver resection 

represents a valuable therapeutic option in patients who 
develop liver metastases, but unfortunately less than 
20% of them is suitable for surgery mainly due to high 
tumor burden or extrahepatic tumoral disease which 
render systemic chemotherapy the more appropriate 
treatment in such cases[2,3]. When the surgical option is 
unfeasible due to patient comorbidities, unwillingness to 
undergo surgery or tumor location, local ablation may 
represent a valuable alternative. 

Percutaneous radiofrequency ablation (RFA), an 
ablative technique which determines coagulation 
necrosis of the tumor by means of radiofrequency-
induced heat, has proved effective in prolonging survival 
in a number of liver malignancies such as hepatocellular 
carcinoma (HCC)[4-6], liver metastases from CRC 
(CLMs)[7], breast[8] and ovarian cancer[9]. Cumulative 
evidence has demonstrated that inflammatory cells 
infiltrates in the tumor microenvironment have a 
large influence on the biological behavior of several 
malignancies, including HCC[10] and CRC[11]. In particular, 
macrophages constitute the most represented 
leukocyte lineage in such infiltrates and are well-known 
to promote tumor proliferation, neo-angiogenesis 
and metastasis occurrence[12-15]. As a consequence, 
immunohistochemical studies have validated the 
association between high monocyte/macrophage 
density in the tumoral stroma and unfavorable prog
nosis in a number of malignancies[10,16].

Several inflammatory bio-markers have been 
tested in CLMs, among them widely available and easy 
to use are those obtained from peripheral blood cell 
count such as neutrophil-to-lymphocyte ratio (NLR) 
and monocyte level (expressed as percentage) but 
none of them have been definitively and unequivocally 
validated[17,18]. Since the pre-operative lymphocyte-
to-monocyte ratio (LMR) has been recently found to 
correlate accurately with clinical outcomes in CLM 
patients undergoing hepatic resection[19], we decided 
to test whether this marker exerts a prognostic 
role and therefore can be considered a predictor of 
overall survival (OS) and time to recurrence (TTR) 
in CRC patients with liver metastases treated with 
percutaneous RFA. 

MATERIALS AND METHODS
Patients
From July 2003 to Feb 2012, 127 consecutive patients 
with 193 histologically-proven CLMs deemed unresec
table by consensus of a multidisciplinary team or who 
refused surgery were treated with percutaneous RFA 
at the University of Foggia. 

All patients had undergone primary colorectal 
tumor resection before RFA and tumor staging was 
assessed by multiphasic contrast-enhanced computed 
tomography (CT) or gadolinium-enhanced magnetic 
resonance imaging (MRI), according to current 
guidelines[3]. 

Inclusion criteria were: (1) confirmed proof of 
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malignancy of CLM; (2) patients not suitable to surgery 
(due to comorbidities, unfavorable tumor location or 
those requiring large/difficult surgery) or who refused 
liver resection; (3) nodule size < 5 cm; (4) no more 
than three lesions; (5) complete resection of primary 
neoplasm and no extrahepatic tumors; (6) platelet 
count > 40000/ mm3 and prothrombin time ratio > 
40%; and (7) no pre-treatment hematology disease, 
infection or hyperpyrexia. 

All patients received systemic chemotherapy, 
mostly according to Douillard regimen (irinotecan, 
leucovorin, and 5-fluorouracil) for four to six cycles[20], 
as adjuvant treatment. In cases of tumor progression 
the FOLFOX (folinic acid, fluorouracil, oxaliplatin) 
regimen was adopted. 

The absolute peripheral blood lymphocyte and 
monocyte counts were derived from the complete 
blood cell count before RFA, with LMR calculated by 
dividing lymphocyte count by monocyte count.

This study was approved by our Institutional Review 
Board for retrospective evaluation of de-identified 
patients.

Patients were followed up until July 2015 (median 
63 mo, 95%CI: 54-71).

Treatment protocol
The technical details of the ablative procedures per
formed in our center have been described elsewhere[4-6]. 
Briefly, ultrasound-guided RFA was performed under 
conscious sedation with a 150W generator (Model 1500 
L; RITA Medical System, Mountain View, California), 
connected to a 15-14-gauge probe with a 2.0-cm-
long exposed tip able to deploy seven hooks. The 
needle was then inserted into the centre of the nodul 
maintaining the temperature of the tip at 80-110 ℃ for 
10-12 min. At the end of the RFA cycle, track ablation 
was performed in order to prevent tumoral seeding or 
hemorrhage. In the case of multinodular disease, all 
nodules were treated in a single session. Aim of the 
procedure was to achieve complete nodule ablation with 
a 5 mm safety margin around the target area. All the 
cycles were performed with no pre-procedural antibiotic 
or anti-inflammatory drug administration.

Patient monitoring and response evaluation
Patients were followed-up by means of multiphasic 
CT scan imaging and adverse events were assessed 
according to Common Terminology Criteria for Adverse 
Events 4.0[4-6,21] at 1 mo after the procedure and, in 
the case of complete response, every 4 mo for the first 
3 years and at 5-6 mo thereafter. Treatment-related 
toxicity was defined as any adverse events occurred 
within 4 wk after the procedure. 

Response rate was defined according to commonly 
accepted criteria recently proposed by a group of 
experts and complete response was considered 
the absence of contrast enhancement in the target 
nodule[22]. 

When local tumor progression occurred, RFA was 
re-planned when technically feasible and on the basis 
of the likelihood of achieving complete response. For 
those who developed more extensive metastases or 
extrahepatic disease, systemic chemotherapy was 
given whenever possible. 

Statistical analysis
Categorical variables were expressed as frequencies 
and percentages and continuous variables as medians 
and ranges.

OS and TTR were analyzed by Kaplan-Meier method 
and expressed in terms of median (95%CI).

Candidate predictors of survival outcomes were 
tested with Cox univariate and multivariate regression 
test and results were described as hazard ratios (HR) 
and 95%CI. Only those variables which resulted 
significant in univariate setting were inserted into 
multivariate model[23].

Running log-rank test was performed to identify 
a reliable LMR prognostic cut-off value[24]. With this 
method, all the observed LMR values were plotted 
against survival and log-rank test was performed for 
each value up to the level that covered 90% of the 
patients. The LMR value with the highest log-rank 
statistical value was finally chosen as the optimal 
cutoff point[24].

Furthermore, in order to assess the independence 
of LMR from other clinical and tumoral markers, 
linear and logistic regression models correlating this 
inflammatory index and the main laboratory and 
tumoral parameters at baseline were built.

The analysis was performed using R Statistical 
Software (Foundation for Statistical Computing, Vienna, 
Austria) and significance threshold was established at 
the 0.05 level (two-sided).

RESULTS
Clinical characteristics of patients
Clinical and demographic characteristics are summarized 
in Table 1. Median age was 66 years (range 38-88) and 
patients were prevalently male (69.2%). Median NLR 
was 1.74% (0.33-13.09) whereas LMR was 4.38% 
(0.79-88). Median carcinoembryonic antigen (CEA) level 
was 34.2 ng/mL (1.5-1198). Median number of nodules 
was 2 (1-3) with a median maximum diameter of 27 
mm (10-45). Most metastatic lesions were synchronous 
(77.1%) and colon was the most common location of 
the primary tumor (74.8%). 

Regression analysis found no significant correlation 
between LMR and the other clinical and tumoral 
markers at baseline. In fact, LMR did not correlate with 
age (rho = -0.21, P = 0.34), NLR (rho = 0.27, P = 
0.10), gender (P = 0.49), CEA (rho = 0.19, P = 0.12), 
max nodule diameter (rho = 0.12, P = 0.31), timing of 
metastases occurrence (P = 0.24), and performance 
status (P = 0.62).
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As for absolute monocyte count and NLR, the 
respective cut-off points used in uni/multivariate 
regression analysis were selected by means of receiver 
operating characteristic curve (data not shown). 

Overall survival
During the study follow-up, 82 patients died. 

Median OS was 38 mo (34-53) and survival rate 
(SR) was 89.4%, 40.4% and 33.3% at 1, 4 and 5 
years respectively in the whole cohort.

NLR, LMR, CEA levels, number of nodules and 
nodule size were found to be predictors of OS in 
univariate analysis (Table 2). The multivariate Cox 
analysis restricted the significant predictors of OS to 
nodule size (P = 0.001) and LMR (P = 0.02) (Table 2). 

Tumor recurrence
During the study follow-up, 90 patients experienced 
tumor recurrence, of which 26 (28.8%) were local 
recurrences (i.e., in the same liver segment) and 64 
(71.2%) new metastases. Median TTR was 29 mo 
(22-35) with a recurrence-free survival (RFS) rate 
of 72.6%, 32.1% and 21.8% at 1, 4 and 5 years, 
respectively.

Tumor response and safety data
Out of 127 treated patients, 115 reached the 
complete response (90.5%) after the first RFA and the 
remaining 12 patients needed a second procedure in 
order to achieve the complete tumor ablation.

Mean number of RFA sessions needed to achieve 
the complete ablation was 1.09 ± 0.23 with a median 
time to response of 3 mo (95%CI: 2-4). 

No treatment-related deaths nor severe adverse 
events were observed. 

Prognostic cut-off level of LMR
Running log-rank analysis was performed to find 
a reliable LMR cut-off value able to predict OS as 
described in Figure 1.

The most significant cut-off value was 3.96%. 
Stratifying the study population by this cut-off point, 
median OS resulted 55 mo (37-69) in patients with 
LMR > 3.96% and 34 (26-39) mo in patients with LMR 
≤ 3.96% (HR = 0.53, 0.34-0.85, P = 0.007) (Figure 
2A).

Table 1  Baseline characteristics of the study population

Variable

Age (yr)   66 (38-88)
Gender (M/F) 88 (69.2%)/39 (30.8%)
Absolute lymphocyte count (103 cells/µL)      1.77 (0.45-5.98)
Absolute neutrophil count (103 cells/µL)        3.29 (0.98-12.17)
Absolute monocyte count (103 cells/µL)      0.35 (0.01-2.15)
NLR (%)        1.74 (0.33-13.09)
LMR (%)   4.38 (0.79-88)
CEA (ng/mL)     34.2 (1.5-1198)
Number of Nodules 2 (1-3)
Max diameter (mm)   27 (10-45)
Primary tumor (colon/rectum)   95 (74.8%)/32 (25.2%)
Timing of occurrence 
(synchronous/metachronous)

  98 (77.1%)/29 (22.9%) 

ECOG performance status (0/1) 112 (88.1%)/15 (11.9%)

Values are expressed as median (range) or absolute numbers (percentages) 
when appropriate. NLR: Neutrophil-to-lymphocyte ratio; LMR: Lymphocyte-
to-monocyte ratio; CEA: Carcinoembryonic antigen; ECOG: Eastern 
Cooperative Oncology Group.
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NLR, LMR, CEA levels, number of nodules and 
nodule size resulted predictors of TTR in univariate 
analysis, but only maximum diameter (P = 0.001) and 
LMR (P = 0.01) were confirmed in multivariate setting 
(Table 3). 

TTR, when stratified by LMR, was 35 mo (28-57) in 
the group > 3.96% and 25 mo (18-30) in the group ≤ 
3.96% (P = 0.02) (Figure 2B). 

DISCUSSION
RFA represents a valuable therapeutic option for 
primary and secondary hepatic malignancies in 
patients unsuitable to surgery or unwilling to undergo 
major liver resection[3,25]. 

Because of differences in inclusion criteria, local 
expertise and use of adjuvant chemotherapy, post-RFA 
outcomes vary widely between the different published 
series, with local recurrence rates ranging from 2% to 
60%[26,27]. 

The significant difference in patient outcomes 
reported throughout the literature has raised an 
increasing interest on the research and characterization 
of the main prognostic factors able to influence post-

treatment results. Among them, biomarkers of the 
infiltrating inflammatory microenvironment may 
represent an important determinant for the clinical 
outcome in several malignancies such as HCC and 
CLMs[10,17]. 

In fact, the immune system plays an important 
role in cancer as it can destroy cancer cells but also 
establish the tumor microenvironment that facilitates 
cancer cell proliferation and metastasis occurrence. 
Lymphocytes are key immune cells in both humoral 
and cellular antitumor immune responses while 
monocytes are recruited into tumors where they 
alter the tumor microenvironment to promote cancer 
progression through local immune suppression and 
angiogenesis[28]. As a consequence high monocyte 
counts have been reported to be a poor prognostic 
factor in patients with solid tumors[18,29] and a low LMR, 
defined as the absolute lymphocyte count divided by 
the absolute monocyte count, has been proposed as 
a more reliable predictor of poorer prognosis in a wide 
range of cancers[30]. Thus a low LMR, which reflects the 
imbalance in immune response in favor of monocytes/
macrophages over lymphocytes, may be responsible 
of a week antitumor immunity and a favorable micro

Table 2  Cox univariate/multivariate regression for overall survival

Univariate analysis Multivariate analysis

Variables Hazard ratio (95%CI) P  value Hazard ratio (95%CI) P  value 

Age (reference ≤ 65 yr)   1.16 (0.68-1.95) 0.39
Gender (reference F) 1.41 (0.58-3.1) 0.14
Monocyte ratio (reference ≤ 5%)   1.38 (0.46-2.78) 0.16
NLR (reference ≤ 2.1)   1.62 (0.87-3.64) 0.03 1.48 (0.22- 2.79) 0.14
LMR (reference ≤ 3.96)   0.53 (0.34-0.85)   0.007 0.49 (0.29-0.96) 0.02
CEA (reference ≤ 34 ng/mL)   1.83 (1.24-4.07) 0.01 1.38 (1.03-2.54) 0.32
Number of nodules (reference 1)   1.69 (1.13-4.22) 0.02 1.27 (2.02-6.63) 0.48
Max diameter (reference ≤ 30 mm)   2.1 (1.59-5.1)   0.002 2.49 (1.45-5.46)   0.001
Primary tumor (reference colon)   1.18 (0.46-1.43) 0.34         
Timing (reference synchronous)   1.29 (0.77-1.84) 0.21
ECOG PS (reference 0)   1.54 (0.94-2.75) 0.09        

NLR: Neutrophil-to-lymphocyte ratio; LMR: Lymphocyte-to-monocyte ratio; CEA: Carcinoembryonic antigen; ECOG: Eastern Cooperative Oncology 
Group; PS: Performance status.

Table 3  Cox univariate/multivariate regression for time to recurrence

Univariate analysis Multivariate analysis

Variables HR (95%CI) P  value HR (95%CI) P  value 

Age (reference ≤ 65 yr)   1.01 (0.57-1.59)  0.61
Gender (reference F)   1.29 (0.63-1.91)  0.52
Monocyte ratio (reference ≤ 5%)   1.23 (0.47-2.11)  0.45
NLR (reference ≤ 2.1)   1.49 (0.88-2.89)  0.04 1.28 (0.21- 4.75) 0.26
LMR (reference ≤ 3.96)   0.62 (0.40-0.95)  0.02 0.41 (0.25-0.89) 0.01
CEA (reference ≤ 38 ng/mL)   1.69 (1.04-4.21)  0.02 1.38 (1.12-3.48) 0.22
Number of nodules (reference 1)   1.41 (1.11-3.64)  0.05 1.53 (1.23-3.49) 0.10
Max Diameter (reference ≤ 30 mm) 2.29 (1.58-5.2) < 0.001  3.59 (1.86-6.31)   0.003
Primary tumor (reference colon)   1.12 (0.52-1.64)  0.48         
Timing (reference synchronous)   1.21 (0.89-1.75)  0.41
ECOG PS (reference 0)   1.01 (0.72-1.34)  0.87        

NLR: Neutrophil-to-lymphocyte ratio; LMR: Lymphocyte-to-monocyte ratio; CEA: Carcinoembryonic antigen; ECOG: Eastern Cooperative Oncology 
Group; PS: Performance status.
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environment for tumor growth.
The interesting results of a recent study seem to 

support the use of pre-operative LMR as prognostic 
factor in CLMs patients after liver resection[19] but further 
studies are needed in order to confirm such findings; 
furthermore, whether this index may represent a 
reliable predictor of patients survival in other therapeutic 
fields such as loco-regional treatments is still unknown.

Therefore, aim of our study was to test the cor
relation between baseline LMR and survival outcomes in 
our series of CLM patients treated with RFA. To the best 
of our knowledge our study is the first report on the 
prognostic role of this novel inflammatory biomarker in 
metastatic CRC patients. 

In order to exclude any theoretical influence of 
other tumoral and clinical parameters on LMR values, 
linear and logistic regression analyses were performed 
which confirmed the independence of lymphocyte-
to-monocyte ratio from other baseline features. After
wards, since LMR is a continuous variable, all values 
observed in our population were tested with log-rank 
analysis as predictors of survival in order to identify an 
accurate cut-off point aimed at stratifying the whole 
cohort in two different prognostic groups. The higher HR 
was obtained using as LMR cut-off level 3.96%. 

Noteworthy, the cut-off point found in our analysis 
is consistent with other reports using LMR as predictor 
of patients survival in several cancers and this aspect 
further strengthens and puts our results in line with 
the current literature[19,30]. 

Patients presenting a higher pre-treatment LMR 
beyond the aforementioned cut-off showed significantly 
better survival outcomes with a median OS of 55 mo 
(vs 34 in patients with LMR ≤ 3.96%, P = 0.007) and 
median TTR of 35 mo (vs 25 in the group ≤ 3.96%, P 
= 0.02). 

Cox multivariate analysis confirmed LMR, together 
with tumor size, as a significant predictor of either OS 
and TTR (P = 0.02 and 0.01; respectively). 

Interestingly, LMR resulted superior to both NLR 
and absolute monocyte count in prognostic accuracy 
and this represents one of the most important findings 
in our study. If confirmed in larger prospective series 
our results could pave the way to the wide use of this 
useful and commonly available marker in the clinical 
field. 

With regard to toxicity and tumor response, our 
results are in keeping with most of the published 
literature and confirm the effectiveness of RFA in CLM 
patients[3,26,27]. 

The main strength of the current study is the novelty 
of our findings that propose a novel, reliable and 
easily measurable prognostic factor for CLM patients. 
Second, our series constitutes one of the largest mono-
institutional cohort of CLM patients treated with RFA and 
gives a further proof of the efficacy and safety of such 
an ablative technique in this oncological setting. Third, 
the very long recruitment period allowed us to report 

long-term data up to 10 years from the treatment. To 
the best of our knowledge only a minority of clinical 
papers[26,27] provided so complete and long-term data, 
which are indeed essential for the proper definition of 
patient prognosis in colorectal cancer.

On the other hand, our paper presents several 
limitations. First, the findings of the current study 
could be weakened by its retrospective design. 
However, completeness of the database and the 
long follow-up period allowed us to overcome this 
limitation. Furthermore, the single-center nature of 
our experience stands for an homogenous approach 
to CLM patients and exclude any difference in terms 
of operator expertise and follow-up accuracy. Second, 
the lack of an external validation cohort requires 
further studies in order to consider LMR as a reliable 
prognostic tool. Moreover, the relatively low number of 
patients with low LMR did not allow to observe a linear 
trend of log HR for survival. Therefore, LMR cut-off 
level we propose needs further confirmation in wider 
series with a larger range of baseline LMR values. 
Therefore, our study represents a pivotal report aimed 
at paving the way to well-designed prospective trials. 

In conclusion, our study provides support for the 
use of a novel predictor of outcome for CLM patients. 
Hence, LMR should be tested in prospective trials in 
order to verify its accuracy and validate an unequivocal 
prognostic cut-off point. 

COMMENTS
Background
Colorectal cancer (CRC) is the second cause of cancer-related mortality 
in developed countries and the third most common malignancy worldwide. 
Cumulative evidence has demonstrated that inflammatory cells infiltrates in the 
tumor microenvironment have a large influence on the biological behavior of 
several malignancies, including CRC. In particular, macrophages constitute the 
most represented leukocyte lineage in such infiltrates and are well-known to 
promote tumor proliferation, neo-angiogenesis and metastasis occurrence. As 
a consequence, immunohistochemical studies have validated the association 
between high monocyte/macrophage density in the tumoral stroma and 
unfavorable prognosis in a number of malignancies. Several inflammatory bio-
markers have been tested in CRC liver metastases (CLMs), among them widely 
available and easy to use are those obtained from peripheral blood cell count 
such as neutrophil-to-lymphocyte ratio (NLR) and monocyte level (expressed 
as percentage) but none of them have been definitively and unequivocally 
validated. Since the pre-operative lymphocyte-to-monocyte ratio (LMR) has 
been recently found to correlate accurately with clinical outcomes in CLM 
patients undergoing hepatic resection, we decided to test whether this marker 
exerts a prognostic role in CRC patients with liver metastases treated with 
percutaneous RFA.

Research frontiers
This study provides support for the use of a novel predictor of outcome for CLM 
patients. Hence, LMR should be tested in prospective trials in order to verify its 
accuracy and validate an unequivocal prognostic cut-off point.

Innovations and breakthroughs
The cut-off point found in our analysis (3.96%) is consistent with other reports 
using LMR as predictor of patients survival in several cancers and this aspect 
further strengthens and puts the results in line with the current literature. 
Patients presenting a higher pre-treatment LMR beyond the aforementioned 
cut-off showed significantly better survival outcomes with a median OS of 55 
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mo (vs 34 in patients with LMR ≤ 3.96%) and median TTR of 35 mo (vs 25 in 
the group ≤ 3.96%). Interestingly, LMR resulted superior to both neutrophil-
to-lymphocyte ratio and absolute monocyte count in prognostic accuracy and 
this represents one of the most important findings in our study. With regard 
to toxicity and tumor response, our results are in keeping with most of the 
published literature and confirm the effectiveness of RFA in CLM patients.

Applications
This study provides support for the use of LMR as a novel predictor of outcome 
for CLM patients treated with RFA. If a patient has a baseline LMR > 3.96%, it 
will show better survival outcomes after RFA. 

Peer-review
Very good and interesting study focusing on use of biomarkers used to predict 
efficacy of locoregional treatment. Methodology appears to be correct, the 
rationale of the study is convincing, and results are useful in clinical practice. 
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