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ABSTRACT

Colorectal cancer (CRC) represents the most prevalent cancer of the gastrointestinal system in adults. Despite long-term survival 
rates achieved by early resection and adjuvant therapies, relapse is a significant problem for those patients. The present study aims to 
investigate the possibility of using neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), and mean platelet volume (MPV) 
as biomarkers for postoperative relapse in patients with CRC. We retrospectively analyzed 188 non-metastatic CRC patients followed 
up and treated at Dokuz Eylül University, Faculty of Medicine Hospital, Medical Oncology Clinic. We recorded demographic, laboratory 
and histopathological data from patient files and we calculated NLR, PLR and MPV, which were recorded as preoperative, postopera-
tive and relapse values. This study classified patients into two groups: relapsed and relapse-free patients. Twenty-five patients (13.3%) 
developed a relapse during the follow-up period. The relapsed group had a higher NLR prior to tumor resection compared to the 
relapse-free patients, whereas PLR and MPV were not high. Despite the absence of any significant change in NLR or MPV after tumor 
resection, PLR displayed an upwards trend. At the time of relapse, CEA and MPV increased as PLR fell (compared to the postopera-
tive period). The relapse-free group exhibited a significant decrease in CEA and MPV after tumor resection, and other parameters did 
not change. Comparing the results based on disease stages, stage III patients had significantly higher MPV levels than the stage II. 
NLR, MPV and PLR may help physicians identify prognosis after tumor resection in patients with CRC.
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ÖZET
Nötrofil /Lenfosit Oranı (NLR), Trombosit /Lenfosit Oranı (PLR) ve Ortalama Trombosit Hacmi’nin (MPV) Erken Evre 
Kolorektal Adenokarsinomlu Hastaların Prognozunda İnflamatuar Biomarker Olarak Kullanımı

Kolorektal kanser (KRK), yetişkinlerde gastrointestinal sistemin en sık görülen kanseridir. Erken evrede cerrahi rezeksiyon ve adjuvan 
tedavilerle uzun süreli sağkalımlar elde edilmekle birlikte bu hastaların bir kısmında nüks önemli bir problemdir. Bu çalışmada nötrofil/
lenfosit oranı (NLR), trombosit/lenfosit oranı (PLR) ve ortalama trombosit hacmi (MPV)’nin KRK tanılı hastalarda postoperatif nüks 
izleminde biyomarker olarak kullanılabilirliğinin araştırılması amaçlandı. Dokuz Eylül Üniversitesi Tıp Fakültesi Hastanesi Tıbbi Onkoloji 
kliniğinde KRK tanısı ile takip ve tedavi edilen non-metastatik toplam 188 hasta retrospektif olarak değerlendirildi. Hastalara ait dosya 
kayıtlarından demografik, laboratuar ve histopatolojik verileri kaydedildi. Labotaruvar değerlerinden ve NLR, PLR ve MPV hesaplandı 
ve bu değerler operasyon öncesi, operasyon sonrası ve nüks anındaki değerler olarak kaydedildi. Çalışmada hastalar nüks gelişen ve 
nüks gelişmeyen olarak 2 gruba ayrıldı. Hastaların 25’inde (%13.3) izlemde nüks görüldü. Nüks gelişen grupta nüks gelişmeyen gruba 
göre tümör rezeksiyonu öncesi dönemde NLR daha yüksek bulunurken, PLR ve MPV yüksek bulunmadı. Bu grupta tümör rezeksiyonu 
sonrası NLR ve MPV’de anlamlı değişiklik izlenmezken, PLR değerinin artma eğilimi gösterdiği izlendi. Nüks anında ise (post-operatif 
döneme göre) CEA, MPV değerlerinin arttığı, PLR değerinin ise düştüğü gözlendi. 
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INTRODUCTION 

Colorectal cancer is the third most common type 
of cancer worldwide. Every year, more than one 
million people are diagnosed with colorectal can-
cer.1 It ranks second among cancer-caused deaths, 
following the lung cancer. The prognosis of CRC 
is closely related to the stage of disease at the time 
of diagnosis. Early-stage patients exhibit a 5-year 
survival rate over 90%, which remains around 10% 
for metastatic patients.2

Relapse is a crucial problem for patients with colo-
rectal cancer. Approximately 50% of the patients 
treated due to early-stage CRC develop a relapse in 
the follow-up period.3 Therefore, timely diagnosis 
of a relapse in the early-stage patients is important 
in terms of potential subsequent curative therapies. 
Alongside radiological and endoscopic exami-
nations, tumor markers are also commonly used 
both for the diagnosis and through the follow-up 
of CRC. Carcinoembryonic antigen (CEA), carbo-
hydrate antigen 19-9 (CA 19-9) and α-fetoprotein 
(AFP) are primary tumor markers to check.4,5 A 
study on CEA, the most commonly used biochemi-
cal marker to follow-up relapses, reported that a 
CEA level exceeding 5 ng/ml has a 75-80% posi-
tive predictive value for relapsing. Around 70% of 
relapsed patients exhibited increased CEA levels.6 
Moreover, there are other studies on laboratory 
parameters including hemoglobin levels and liver 
function tests (LFT) to detect relapse, with no sig-
nificant relation found.7,8 

Inflammation is the most essential and critical 
stage in cancer progression. Continuation of the 
inflammatory process results in tumor cell pro-
liferation, increased angiogenesis, and inhibited 
apoptosis.9 One may observe changes in blood 
components such as neutrophils, lymphocytes, and 
monocytes in the systemic inflammatory response. 
Therefore, NLR and PLR are potentially consid-

ered to indicate prognosis in inflammation-related 
malignancies. High preoperative NLR levels in 
stomach, pancreatic, non-small-cell lung cancer 
and ovarian cancer have been interpreted to indi-
cate a poor prognostic factor.10-14 A study including 
235 patients with ovarian cancer reported that PLR 
might be considered a new prognostic indicator for 
that cancer.15

MPV is an indicator of the platelet volume. Mean 
platelet volume also reflects inflammation, and it 
has been demonstrated to increase in chronic in-
flammatory diseases.16

Studies on patients with stomach cancer and non-
small-cell lung cancer showed that MPV might 
serve as a prognostic indicator of overall surviv-
al.17,18

High MPV, NLR and PLR values in patients re-
cently diagnosed with CRC may indicate inflam-
mation in the colon and an increased cytokine lev-
el. A relevant study reported significantly higher 
preoperative MPV, NLR and PLR in patients with 
CRC compared to the controls, which decreased 
significantly in the postoperative period.19

There are a limited number of studies on the po-
tential use of NLR, PLR and MPV as prognostic 
factors in the follow-up of colorectal cancer. The 
present study aimed to investigate the role of NLR, 
PRL and MPV as biomarkers in the postoperative 
relapse follow-up of patients with colorectal can-
cer.

PATIENTS and METHODS

In total, 1.020 patients diagnosed with colorectal 
adenocarcinoma at Dokuz Eylül University, Facul-
ty of Medicine Hospital, Medical Oncology Clinic 
from 2005 to 2015 were scanned to be included 
in the study. A total of 832 patients who were ex-

Nüks izlenmeyen grupta ise tümör rezeksiyonu sonrasında CEA ve MPV’de anlamlı azalma izlenirken, diğer parametrelerde değişiklik 
saptanmadı. Sonuçlar hastalık evrelerine göre değerlendirildiğinde, evre III hastalarda evre II’ye göre tanı anında MPV değerinin yüksek 
olması istatistiksel olarak anlamlı bulundu. Kolorektal kanserli hastalarda NLR, MPV ve PLR tümör rezeksiyonu sonrası prognozun 
belirlenmesinde yardımcı olabilir.

Anahtar Kelimeler: Biomarker, Kolorektal kancer, Inflamasyon, Prognoz
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cluded from the study received any medication that 
might increase serum neutrophil and leukocyte lev-
els, had a concomitant infection, hematologic, re-
nal or rheumatic diseases and other types of cancer, 
were metastatic at the time of diagnosis, or their 
data were not fully available. 188 non-metastatic 
and early-stage patients with fully available data 
were included in the study. The Local Ethics Com-
mittee approved the study.

We retrospectively scanned the patient files to re-
cord the following data: demographic character-
istics such as age, gender, and educational back-
ground; disease-related information such as history 
of disease, location of the primary tumor, date of 
operation, type of operation, tumor pathology (his-
tology, stage, grade, vascular invasion, lymphatic 
invasion, perineural invasion, tumor budding); and 
laboratory parameters such as the number of neu-
trophils, lymphocytes and platelets in preoperative-
postoperative periods and at the time of relapse if 
any, as well as MPV and CEA values. We used the 
TNM staging recommended by AJCC (American 
Joint Committee on Cancer Recommendations) 
for this purpose. Preoperative data included those 
measured during the colonoscopic examination, 
postoperative data included those measured in 
two weeks after the operation, and relapse data in-
cluded those recorded at the time of relapse. NLR 
and PLR were calculated by dividing the neutro-
phil value with the lymphocyte value (neutrophil/
lymphocyte) and the platelet value with the lym-
phocyte value (platelet/lymphocyte), respectively. 
CEA, MPV, NLR, and PLR values were recorded 
for each patient as preoperative, postoperative and 
at the time of relapse. Throughout this process, 
changes in said parameters were separately ana-
lyzed for each patient. 

Statistical Analysis

All statistical analyses were performed with SPSS 
15.0 (Chicago, Illinois) package software. Chi-
Square Test, Kruskal-Wallis Test, Mann-Whitney-
U Test, and Wilcoxon Signed-Rank Test were used 
to analyze the data. p< 0.05 was taken to indicate 
statistical significance.

RESULTS

Demographic Characteristics:
Of 188 patients included in the study, 113 (60.1%) 
were male and 75 (39.9%) were female. Patients’ 
mean age was 62.25±11.87 years (33-86 years). 
Regarding tumor location, 70 patients (37.2%) 
had a tumor in the right colon, 69 (36.7%) in the 

Table 1. Demographic charactheristics

Characteristics	  N  (%)

Age (years) (Median± Std. Deviation)	
	 Median	 62.25 ± 11.868    
  	Range	 33-86
Gender	
  	Male	 113 (60.1)
	 Female 	 75 (39.9)
Tumor location	
	 Rectum	 69 (36.7) 
	 Sigmoid Colon	 49 (26.1) 
	 Right Colon	 70
TNM Staging	
	 I	 20 (11.7) 
	 II	 81 (47.4) 
	 III	 70 (40.9) 
Histological Grade 	
	 G1	 110 (64) 
	 G2	 44 (25.5)                
	 G3	 18 (10.5) 
Vascular invasion	
	 Yes	 26 (13.8) 
  	No	 162 (86.2) 
Lymphatic invasion	
	 Yes	 63 (33.5) 
	 No	 125 (66.5) 
Perineural invasion	
	 Yes	 31 (16.5) 
	 No	 157 (83.5) 
Tumor budding	
	 Yes	 98 (52.1) 
	 No	 90 (47.9) 
Recurrence	
	 Yes	 25 (13.3) 
	 No	 163 (86.7) 
Trombosis	
	 Yes	 13 (6.9) 
	 No	 175 (93.1) 
Adjuvant Chemotherapy	
	 Yes 	 156 (82.97)
	 No 	 27 (14.36)
	 Unknown	 5 (2.65)
Exitus 	 2 (1.06)
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rectum, and 49 (26.1%) in the sigmoid colon. We 
grouped the patients as follows, based on the stage 
of disease at the time of diagnosis: 20 patients 
(11.7%) were stage I, 81 (47.7%) stage II, and 70 
(40.9%) stage III. A pathological examination re-
vealed that 110 patients (64.0%) had a well-differ-
entiated tumor while 44 (25.5%) exhibited mod-
erately-differentiated, and 18 (10.5%) presented 
poorly-differentiated tumors. 26 patients (13.8%) 
were vascular invasion (+), 63 (33.5%) lymphatic 
invasion (+), and 31 (16.5) neural invasion (+). 98 
patients (52.1%) had the tumor budding phenom-
enon (Table 1). 

Sites of Relapse:
The present study classified patients into two 
groups: relapsed and relapse-free patients. Twenty-
five patients (13.3%) developed a relapse during 
the follow-up period. Lung (6 patients, 24.0%) and 

liver (6 patients, 24.0%) were the most common 
locations of relapse. Other locations included co-
lon, rectum, pericardium, peritoneum, brain, and 
bone tissue, respectively. Five of six patients with 
a relapse at the lung had a primary tumor in the rec-
tum, whereas four of six patients with a relapse in 
the liver had a primary tumor in the sigmoid colon. 

CEA Levels:
A comparison of preoperative and postoperative 
CEA levels of all patients revealed a significant 
decrease after tumor resection (mean: 13.51 ng/
ml preop. And mean: 3.22 ng/ml postoperative, p< 
0.001) (Table 2). Having evaluated the results sep-
arately for relapsed and relapse-free groups, both 
groups presented a significant decrease in CEA 
levels after tumor resection (preop. mean: 7.51 ng/
ml and postoperative mean: 3.05 ng/ml for the re-
lapsed group, p= 0.003; 14.15±31.5 and 3.29±4.45 

Table 2. A comparison of preoperative and postoperative PLT, PLR, NLR, MPV, MCV, MCHC, and CEA values 

Parameters	 Preoperative	 Postoperative	 p-value
 	 (Mean ± SD)  	 (Mean ± SD) 	

PLT (x103/µL)	 292.4 ±88.6	 295.9±98.4 	 0.05 
MPV (fL)	 8.2±1.18	 8.06±1.06 	 0.001 
PLR	 163.06±84.07 	 193.35±112.25 	 0.001 
NLR	 3.16±2.65 	 3.5±7.74 	 0.869 
MCV (fL)	 82.15±8.1 	 82.94±6.82 	 0.059 
MCHC (g/dL)	 33.22±1.47 	 33.44±3.04 	 0.433 
CEA (ng/mL)	 13.51±28.82 	 3.22±4.31 	 0.000 

SD: Standart Deviation, PLT: Platelet count, MPV: Mean platelet volume; PLR: Platelet/lymphocyte ratio,  NLR: Neutrophil/lymphocyte ratio, 
MCV: Mean corpuscular volume,  MCHC: Mean corpuscular hemoglobin concantration, CEA: Carcinoembryonic antigen.

Table 3. A comparison of measurement values in the relapsed group (postoperative and at the time of relapse) 

Parameters	 Postoperative	 Relapse 	 p-value

	 (mean ±SD)	 (mean ±SD)

PLT (x103/µL)	 280.7 ± 65.5	 229.1 ± 69.8 	 0.05 

MPV (fL)	 7.80 ± 0.72	 7.99 ± 1.02	 0.37 

PLR	 216.07 ± 101.65	 158.57 ± 59.85 	 0.05 

NLR	 3.14 ± 2.06 	 3.11 ± 2.07 	 0.372 

MCV (fL)	 83.90±6.47 	 87.4 ± 7.86 	 0.029 

MCHC (g/dL)	 33.35 ± 0.83 	 33.4 ± 1.01 	 1.0 

CEA (ng/mL)	 2.81 ± 4.25 	 3.1 ± 2.05	 0.042 

SD: Standart Deviation, PLT: Platelet count, MPV: Mean platelet volume; PLR: Platelet/lymphocyte ratio,  NLR: Neutrophil/lymphocyte ratio, 

MCV: Mean corpuscular volume,  MCHC: Mean corpuscular hemoglobin concantration, CEA: Carcinoembryonic antigen.
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for the relapse-free group, p= 0.007). We observed 
that CEA level increased significantly in the re-
lapsed group compared to the postoperative period 
(postoperative 2.81 ± 4.24786, 3.10 ± 2.0504 at the 
time of relapse, p= 0.042) (Table 3). 

MPV Levels:
An evaluation of the results regarding MPV re-
vealed a significant decrease in the postoperative 
MPV compared to the preoperative level (preoper-
ative mean: 8.2 fl and postoperative mean: 8.06 fl, 
p= 0.001) (Table 2). When the results are separate-
ly analyzed for relapsed and relapse-free groups, 
the latter exhibited significantly decreased MPV 
levels compared to the former (preoperative 8.19 
± 1.17, and postoperative 8.08 ± 1.09, p= 0.007). 
The decrease in the relapsed group was not signifi-
cant (preoperative 8.00 ± 0.71, and postoperative 
7.8 ± 0.72, p= 0.079). Although the MPV level at 
the time of relapse increased in the relapsed group 
compared to the postoperative level, it was not sig-
nificant (postoperative 7.80 ± 0.72, 7.99 ± 1.02 at 
the time of relapse, p= 0.37) (Table 3).

NLR Results:

No significant difference was observed between 
preoperative and postoperative NLR values (p= 
0.869) (Table 2). Having evaluated the results sep-
arately for relapsed and relapse-free groups, none 
of them presented a significant difference in preop-
erative and postoperative NLR levels (3.77 ± 2.46 
and 3.14 ± 2.02 for the relapsed, respectively, p= 
0.361; 3.11 ± 2.8 and 3.62 ± 8.70 for the relapse-
free, respectively, p= 0.606). No significant dif-
ference was observed between the postoperative 
NLR level and the NLR at the time of relapse in 
the relapsed group (3.14 ± 2.06 and 3.11 ± 2.07, 
respectively, p= 0.372) (Table 3).

PLR Results:
An evaluation of the results in terms of PLR 
showed a significantly increased postoperative 
PLR compared to the preoperative period (163.06 
± 84.07 and 193.35 ± 112.25; p= 0.001) (Table 2). 
We analyzed the results separately for the relapsed 
and relapse-free groups and found no significant 
difference between preoperative and postopera-
tive PLR values; however, the relapsed group ex-
hibited a tendency towards increased PLR in the 
postoperative period (preoperative 178.39 ± 78.12 
and postoperative 216.59 ± 99.54, p=0.097). We 
observed that the PLR level at the time of relapse 
decreased significantly in the relapsed group com-
pared to the postoperative level (postop. 216.07 ± 
101.65, 158.57 ± 59.85 at the time of relapse, p= 
0.05) (Table 3).  

Comparison of preoperative biomarkers with re-
spect to relapse condition
Comparing preoperative measurement values, we 
found a significant difference between the relapsed 
and relapse-free groups only in NLR values. The 
relapsed group had a higher preop. NLR (NLR: 
104.54) than the relapse-free group (NLR: 82.37) 
(p= 0.041). Despite the high PLR level exhibited 
by the relapsed group, the difference was not sig-
nificant (Table 4). 

Table 4. A comparison between relapsed and relapse-free 
groups by preoperative measurement values 

 Parameters	 Relapse 	 Preoperative 	 p-value
		  (Mean rank)

PLT (x103/µl)	 No 	 83.12 	 0.120 
  	 Yes 	 99.98 	
PLR 	 No	 82.31 	 0.079
	 Yes	 101.23 
NLR 	 No 	 82.37 	 0.041 
	 Yes 	 104.54 
MPV (fL) 	 No 	 86.80 	 0.396 
	 Yes	 77.60 
MCV (fL) 	 No 	 83.92 	 0.302 
	 Yes 	 95.10 
MCHC (g/dL) 	 No 	 84.76 	 0.627
	 Yes	 90.02 
CEA (ng/dL)	 No 	 48.36 	 0.586 
  	 Yes 	 52.79 	

SD: Standart Deviation, PLT: Platelet count, MPV: Mean platelet 
volume; PLR: Platelet/lymphocyte ratio, NLR: Neutrophil/lym-
phocyte ratio, MCV: Mean corpuscular volume, MCHC: Mean 
corpuscular hemoglobin concantration, CEA: Carcinoembryonic 
antigen.
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Comparison of preoperative biomarkers with re-
spect to staging
A comparison of preop. levels with respect to stag-
ing revealed a significant difference for MPV only. 
Stage III patients (MPV: 108.53 fL) had a higher 
preoperative MPV than the stage II (MPV: 80.94 
fL), which was significant (p= 0.004). 

Factors Affecting Relapse

As regards the disease characteristics of relapse 
factors, a significant relation was detected between 
vascular invasion and relapse (p< 0.05), while 
there was no significant relation between relapse 
and gender, lymphatic invasion, neural invasion, 
and tumor budding (p> 0.05) (Table 5). 

An evaluation of relapse factors with respect to 
biomarkers indicated a high preop. NLR for the 
relapsed group with no postop. MPV decrease and 
PLR showed a tendency to increase. At the time of 

relapse, however, CEA and MPV rose and PLR fell 
(compared to the postoperative period) (Table 4). 

DISCUSSION

The present study, which investigates the patients 
followed up and treated for colorectal cancer, found 
a relapse in 13.3% of the patients in the follow-
up period. The relapsed group had a higher NLR 
prior to tumor resection compared to the relapse-
free patients. Despite the absence of any significant 
change in NLR or MPV after tumor resection, PLR 
displayed an upwards trend. At the time of relapse, 
CEA and MPV increased, whereas PLR fell. The 
relapse-free group exhibited a significant decrease 
in CEA and MPV after tumor resection. 

There are studies conducted with various biomark-
ers to identify prognosis and foresee a potential 
relapse of colorectal cancer. The studies on CEA 
represent a larger portion of the body of research 
in this context.20 On the other hand, there are fewer 
studies on MPV, NLR and PLR. The present study 
has investigated the role of NLR, PLR and MPV in 
foreseeing a potential relapse alongside their roles 
as biomarkers in early-stage CRC patients. Unlike 
previous studies, we included the non-metastatic 
patients at the time of diagnosis. We also analyzed 
the CEA level, and we consider the present study 
important as it is the first one to examine the cor-
relation between CEA and aforementioned param-
eters, aiming to foresee a potential relapse. 

MPV is an indicator of the platelet volume. Mean 
platelet volume also reflects inflammation, and it 
has been demonstrated to increase in chronic in-
flammatory diseases.16 In addition, high MPV 
levels constitute an independent risk factor for 
hypertension and myocardial infarction and are an 
indicator of poor prognosis for cardiovascular dis-
eases.21,22 Studies on patients with stomach, hepa-
tocellular and endometrial cancers reported higher 
preop. MPV levels than controls.23-25 Among the 
studies examining the prognostic value of MPV 
in patients with CRC, a study on operated patients 
with CRC reported a higher MPV level for those 
patients compared to the control group, which 
fell significantly after tumor resection, and this 
decrease was associated with the reduced tumor 
burden.19 Another study carried out a preopera-

Table 5. Descriptive statistics

Characteristics	 Recurrence [n (%)]	 p-value
		  Yes 	    No 	

Gender 	
	 Male 	 16 (15.5) 	 87 (84.5) 	 0,826 
	 Female 	 9 (13) 	 60 (87.0) 	
TNM 	
	 Stage 1 	 3 (15) 	 17 (85) 	 0.831 
	 Stage 2 	 10 (12.3) 	 71 (87.7) 	
	 Stage 3	 11 (15.7) 	 59 (84.3) 	
Vascular invasion	
	 Yes 	 8 (34.8) 	 15 (62.2) 	 0.007 
	 No 	 17 (11.4) 	 132 (88.6) 	
Lymphatic invasion	
	 Yes 	 6 (11.1) 	 48 (88.9) 	 0.488 
	 No 	 19 (16.1) 	 99 (83.9) 	
Perineural invasion	
	 Yes 	 7 (26.9) 	 19 (73.1) 	 0.068 
	 No 	 18 (12.3) 	 128 (87.7) 	
Tumor budding	
	 Yes 	 10 (11.9) 	 74 (88.1) 	 0.391 
	 No 	 15 (17.0) 	 73 (83.0) 	
Lymph node
	 Yes 	 9 (16.1) 	 47 (83.9) 	 0.818 
	 No 	 16 (13.8) 	 100 (86.2) 	
Grade	
	 1	 2 (11.1) 	 16 (88.9) 	 0.872 
	 2 	 6 (13.6) 	 38 (86.4) 	
	 3	 17 (15.5) 	 93 (84.5)	
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tive assessment for metastatic and non-metastatic 
patients, reporting higher MPV values for the for-
mer. The same study also found that, among meta-
static subjects included, bevacizumab therapy was 
more beneficial for those with a lower MPV in 
terms of progression-free survival (HR: 0.41).26 In 
our study, which included non-metastatic patients 
only, we expected a higher preoperative MPV for 
relapse-free patients than the relapsed in line with 
previous studies but we could not detect a signifi-
cant difference. However, we observed that MVP 
fell after the operation and displayed a tendency 
to increase at the time of relapse. Likewise, at the 
time of diagnosis, stage III patients exhibited a 
higher MPV than the stage II patients. Our findings 
support the view that changes in MPV might be as-
sociated with the tumor burden.   

Considered to be associated with systemic inflam-
mation, NLR has been examined in the context of 
various cancers – stomach, ovarian and non-small-
cell lung cancer particularly – and a high preop-
erative NLR has been reported to indicate a poor 
prognosis.10,13,14 Other studies investigating the 
prognostic value of NLR in patients with CRC also 
report a high preoperative NLR to be a negative 
prognostic factor. However, one should note that 
those studies assume different cut-off values for 
NLR. Among them, a study conducted with 823 
patients took the cut-off value for NLR as 2.1 and 
stated that a high preoperative NLR was a poor 
prognostic factor particularly for the advanced-
stage patients.27 In a meta-analysis evaluating a 
total of 7,741 patients with CRC, the cut-off value 
was assumed as 5 for preoperative NLR, and the 
study concluded that patients with a pre-treatment 
NLR level higher than 5 also presented a high CEA 
level (which were correlated) and tumor burden, 
and those patients received fewer benefits from 
the neo-adjuvant therapy.28 We did not set a cut-
off value for NLR as part of the present study; we 
compared the relapsed and relapse-free patient 
groups and found a higher preoperative NLR value 
in the former. Our findings suggest that a higher 
preoperative NLR value might be considered a 
poor prognostic factor for the patients recently di-
agnosed with CRC. 

There are available studies reporting that PLR, just 
as NLR, can be used as a prognostic indicator for 

patients with CRC. A study conducted with 543 
patients with early-stage CRC took the PLR cut-
off value as 295 and found that a high preoperative 
PLR level is a prognostic factor with adverse ef-
fects on relapse-free survival and overall survival.29 
Another study carried out with a similar patient 
group set the cut-off value for PLR at 157.8 and 
concluded that higher values were prognostic fac-
tors for disease-free survival and overall survival; 
the same study also reported a significant relation-
ship between increased PLR level and mortality.30 
Although the present study also detected a higher 
preoperative PLR in the relapsed group compared 
to the relapse-free, the difference remained under 
the threshold of significance. Interestingly, the 
present study detected that PLR fell at the time of 
relapse, contrary to the literature. In our view, this 
might be due to a relative decrease at the time of re-
lapse, associated with PLR’s tendency to increase 
in the postoperative period.

A study conducted a combined analysis of MPV, 
NLR and PLR on a total of 144 patients with CRC. 
The study assumed the following cut-off values: 
2.02 for NLR (sensitivity: 86%, specificity: 84%), 
135 for PLR (sensitivity: 70%, specificity: 90%) 
and 8.25 fl for MPV (sensitivity: 54%, specificity: 
76%). It suggested that high preoperative levels 
of those parameters constituted a negative prog-
nostic factor and reported a significant decrease 
after tumor resection, accompanied by a reduced 
CEA.19 Likewise, the present study also detected, 
after tumor resection, a significant decrease in the 
whole patient group, whereas the decrease in MPV 
was limited to the relapse-free group. On the other 
hand, despite the absence of any significant change 
in NLR, PLR value displayed an upwards trend.            

Unlike other studies, we included relapsed patients 
as well, and attempted to reveal the factors affect-
ing the relapse phenomenon. In this context, we 
observed a high preop. NLR for the relapsed group 
with no postop. MPV decrease and PLR showed a 
tendency to increase. At the time of relapse, how-
ever, CEA and MPV rose and PLR dropped. Al-
though the relapsed group exhibited a significantly 
reduced CEA particularly in the postoperative pe-
riod, this was not the case for MPV, and this sup-
ports the usability of MPV as a prognostic factor. 
We were unable to perform a roc curve analysis or 
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set cut-off values due to the relatively low number 
of relapsed patients part of our study.

In conclusion, this is a single-centered and retro-
spective study; therefore, a selection bias cannot be 
fully excluded. However, our data demonstrate that 
a high preoperative NLR and slightly reduced post-
operative MPV are important for prognosis and re-
lapse, and the high levels of CEA and MPV are 
striking at the time of relapse. Particularly the fact 
that the postoperative decrease in MPV observed 
in the relapsed group is less than the level exhibited 
by the relapse-free group may serve as a predictor 
of the microscopic residual disease. More compre-
hensive studies will shed further light on the role of 
those parameters.
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