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OZET
Giris ve Amac: Onceden kolorektal kanser(KRK) genel sagkalim ve rekiirrense etki edebilecek cesitli faktdrler
tanimlanmistir. Ancak bunlarin birkagi prognostic marker olarak kabul edilir. Mevcut c¢alismamizda
notrofil/lenfosit orani(NLO), trombosit/lenfosit orani(TLO) ve ortalama trombosit hacminin(OTH) KRK li
hastalarada bir biobelirteg olarak potansiyelini aragtirmay1 amagladik.
Yontem ve Gerecler: Retrospektif olarak tani aninda metastaik olmayan ve en az 12 aylik takip periyodu
sonrasinda rekiirrens gelisen, 2008-2014 yillar1 arasinda tani almig 336 KRK tanili hastanin klinik ve demografik
verilerini incelendik. NLO, TLO ve OTH degerlerini belirlemek i¢i ROC egrisi analizi kullanildik.
Bulgular: Hastalar nilks eden ve etmeyen olarak 2 gruba kategorize edildi. 89 hastada (%26,5) da takip
periyodunda niiks gelisti. NLO<3.39 olan grupta hastaliksiz sagklaim 55.5 bulunurken NLO>3.39 olan grupta
hastaliksiz sagkalim 82.8 ay bulundu(p<0.0001). TLO<183 olan grupta hastaliksiz sagklaim 57.8 ay bulunurken
TLO>183 olan grupta ise hastaliksiz sagkalim 78.7 ay bulundu (p: 0.016). OTH<8.3 olan grupta hastaliksiz
sagkalim 59.7 ay bulunurken OTH>8.3 olan grupta ise hastaliksiz sagklaim 59.7 ay oarak bulundu (p: 0.057)
Tartisma ve Sonu¢: Bizim ¢aligmamiz NLO, TLO ve OTH seviyelerinin KRK tanili hastalarda giivenilebilecek
prognostic biyobelirtegler olabilecegini gostermistir. Yeni tam1 almis KRK Tanili hastalardaki NLO, TLO ve
OTH degerlerinin artan sitokin seviyesini ve buna bagli olarak degisimleri yansimasi olabilir.
Anahtar Kelimeler: kolorektal kanser, ortalama trombosit hacmi, trombosit/lenfosit orani, noétrofil/lenfosit
orani, biyobelirteg

ABSTRACT

Introduction: There are various factors that have been determined to affect recurrence and survival in colorectal
cancer (CRC). However, few of them exhibit so high a prognostic marker. The present study aimed to
investigate the potential of neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR) and mean
platelet volume (MPV) as prognostic markers in patients with CRC.

Methods: We retrospectively examined the demographic and clinical data of 336 patients with colorectal
adenocarcinoma in 2008-2014, which recurred after a 12-month follow-up period; the patients had non-
metastatic cancer at the time of diagnosis. In order to find out NLR, PLR, and MPV cut-off values, ROC curve
analysis was used.

Results: Patients were categorized into two groups according to positive relapse and negative relapse. 89
patients (26.5%) experienced a relapse in the follow-up period. The group NLR<3.39 had 55.5 months of
disease-free survival (p<0.0001) while the group NLR>3.39 had 82.8 months (p<0.0001). The group PLR<183
had 57.8 months, the group PLR>183 had 78.7 months (p=0.016); the group MPV<8.3 had 59.7 months, the
group MPV>8.3 had 87.2 months; the group MPV>8.3 had 87.2 months and the group MPV<8.3 had 59.7
months (p=0.057).
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Discussion and Conclusion: Our study demonstrated that NLR, PLR and MPV levels can actually be relied on
as a prognostic factor in patients with CRC. MPV, NLR and PLR values displayed by recently diagnosed
patients with CRC may be a reflection of an increased cytokine level and thereby change depending on it.

Keywords: Colorectal cancer, mean platelet volume, platelet/lymphocyte ratio, neutrophil/lymphocyte ratio,

biomarker

Introduction:

Colorectal cancer (CRC) represents the most
prevalent cancer of the gastrointestinal system
and ranks fourth among cancer cases in
developed countries. The risk assessment
factors for patients with colorectal cancer rely
on the surgical pathology result. Although
numerous factors have been determined to
affect recurrence and survival, none of them
exhibit so high a prognostic value as tumor
stage. As these prognostic data are obtained
through a costly process that requires surgical
materials, more affordable, conveniently
derivable and feasible new serum biomarkers
will contribute to the risk identification.

In this context, new parameters that
can be obtained through routine complete
blood count, including neutrophil/lymphocyte
ratio (NLR), platelet/lymphocyte ratio (PLR)
and mean platelet volume (MPV), have
recently and frequently been studied in various
types of cancer. There is a complex interaction
between local characteristics of a tumor and
the host’s inflammatory response which could
predict earlier tumor relapse and mortality (1).
Some studies focused on NLR and PLR, which
are considered among the markers of systemic
inflammatory response, and demonstrated that
their levels might be associated with disease
progression in operated patients with CRC
(1,2). Other studies further demonstrated that
preoperative NLR levels higher than 4 or 5
were associated with negative outcome in a
variety of cancers such as lung and ovary
cancers apart from the CRC and increased PLR
could represent a negative prognostic factor
(1,3-5). MPV is an indicator of early platelet
activation and it was measured to be higher in
preoperative patients compared to healthy
controls (6).

The present study aimed to investigate
the prognostic effects of NLR, PLR and MPV
on patients with CRC.

Materials and Methods:

The study included 336 patients who were
diagnosed with colorectal adenocarcinoma at
Izmir Katip Celebi University Ataturk Training
and Research Hospital and Dokuz Eylul
University Faculty of Medicine Medical
Oncology Clinic between 2008 and 2014, and
with a follow-up period of minimum 12
months. Metastatic patients at the time of
diagnosis were excluded. Informed written
consent was obtained from the participants.

We retrospectively analyzed the
patient files to obtain data including age,
gender, detailed disease history, curriculum
vitae, date of operation, primary tumor
location, histopathological characteristics of
the tumor (histology, stage, grade, vascular
invasion, lymphatic invasion, perineural
invasion), and preoperative  neutrophil,
lymphocyte, platelet and mean platelet volume
values. The preoperative data reflect the values
measured at the time of examination. The
neutrophil/lymphocyte ratio and
platelet/lymphocyte ratio were calculated by
dividing the neutrophil value with the
lymphocyte value and the platelet value with
the lymphocyte value, respectively.

All statistical analyses were performed
with the SPSS 20.0 (Chicago, Illinois) package
software. We used Chi-Square and Mann-
Whitney U Tests to analyze the data and
p<0.05 value was taken to indicate statistical
significance. We analyzed the ROC (receiver-
operating characteristic) curve to find out
NLR, PLR, and MPV cut-off values (Figure 1)
according to all patients, their stages and tumor
grade. For the all patients, NLR cut-off value
was 3.39 (p<0.0001), PLR cut-off value was
183 (p=0.024), and MPV cut-off value was 8.3
(p=0.028). In stage 2 and 3 patients, the NLR
cut-off value was 3.26 (p:0.007) and 3.02
(p<0.0001), PLR cut-off value was 181.9
(p=0.055) and 173 (p=0.14), and MPV cut-off
value was 8.05 (p=0.051) and 8.27 (p=0.026).
The disease-free survival (DFS) ratio and
survival curves were compared by using the
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Kaplan-Meier method and long-rank test,
respectively.

Results:

Of 336 patients, 211 (62.8%) were male and
125 (37.2%) were female. Mean age of the
patients was 62.2+11.8 years (33-86 years).
Regarding tumor location, 270 (80.3%) of the
patients had a tumor in the colon and 66
(19.6%) had a tumor in the rectum. A great
majority of patients were comprised of Stage Il

3

(160 patients, 47.6%) and Stage Il (149
patients, 44.3%) cases. We used the TNM
staging recommended by AJCC 6 (American
Joint Committee on Cancer Recommendations)
for this purpose. A pathological examination
revealed that 85 patients (25.3%) had a well-
differentiated tumor while 207 (61.6%)
exhibited moderately-differentiated and 44
(13.1%) presented poorly-differentiated
tumors. Patient characteristics are shown in
Table 1.

Table 1. Clinical characteristics of the patients with colorectal cancer

Characteristics of the patients

n (%)

Age (years), Mean (range)
Gender
Male
Female
TNM stage
Stage 1
Stage 2
Stage 3
Degree of differentiation

well-differentiated
moderately-differentiated
poorly-differentiated

Disease status at last follow-up
Evidence of disease (ED)
No evidence of disease (NED)
Tumor localization
rectal
colon
The type of adjuvant Chemotherapy
XELOX
FOLFOX
Capesitabine

None

62.2 + 11.8 (33-86)

211 (62.8)

125 (37.2)

27 (8.0)
160 (47.6)

149 (44.4)

85 (25.3)
207 (61.6)

44 (13.1)

89 (26.4)

247 (73.6)

66 (19.6)
270 (80.3)

224(%66.6)
41(%12.2)
44(%13.1)

27(%8)
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The patients were divided into two groups
based on their relapse status. Eighty-nine
(26.4%) patients experienced a relapse, which
was observed most frequently in liver (31 out
of 89 patients had relapse in liver). It was
followed by the anastomotic line (20 patients,
6%) and lung (17 patients, 5.1%).

In the group of patients with
NLR>3.39 had 55.5 months of disease-free
survival (DFS) (p<0.0001) while the patients
with NLR>3.39 had 82.8 months (p<0.0001)
(Figure 2). The group PLR>183 had 57.8
months, the group PLR>183 had 78.7 months
(p=0.016); the group MPV>8.3 had 59.7
months, the group MPV>8.3 had 87.2 months
(p=0.057). In stage 3; patients with NLR>3.02
had 49.5 months of DFS while the patients
with NLR>3.02 had 94.6 months (p<0.0001),
the patients with PLR>173 had 54.8 months,
the patients with PLR>173 had 88.1 months
(p=0.033), the patients with MPV>8.27 had 55
months, the patients with MPV>8.3 had 88.1
months (p=0.15). In stage 2; the patients with
NLR>3.26 had 56.6 months of DFS while the
patients with NLR>3.26 had 70.2 months
(p<0.012), the patients with PLR>181.9 had 60
months, the patients with PLR>181.9 had 69
months (p=0.11), the patients with MPV>8.05
had 62.3 months, the patients with MPV>8.3
had 63.5 months(p=0.19).

In multivariate analysis, we examined
the patients’ subgroups according to their NLR
value, PLR value, MPV value, age, gender,
grade, vascular invasion, lymphatic invasion,
perineural invasion. The multivariate analysis
demonstrated that NLR value and female
gender were good prognostic factors in terms
of DFS (p<0.0001 and p:0.031, respectively).
Prognostic factors affecting DFS were seen in
Table 2.

Table 2: Prognostic factors affecting DFS
(multivariate analysis)

Prognostic Factors Loss Chi- Sig.
square
Neutrophil/lymphocyte 16,275 0,000
ratio
Gender 4,662 0,031

Discussion:

The relationship between carcinogenesis and
inflammation is well known with many types
of cancer and inflammation represents a key
stage in cancer progress (7). The complex
interaction between local characteristics of a
tumor and the host’s inflammatory response
could predict earlier tumor relapse and
mortality (1). Taking this idea into account,
some studies focused on NLR and PLR which
are considered among the markers of systemic
inflammatory response.

It is suggested that the physiological
response of circulating leukocytes to stress
triggers an increase in the number of
neutrophils and a decrease in lymphocytes
through the generation of granulocyte colony
stimulating factor, tumor necrosis factor alpha
as well as myeloid growth factors including
interleukin-1 and interleukin-6 in the
cancerous tissue (8), such an increased
neutrophil  concentration  suppresses the
lymphocyte activity and inhibits antitumor
response, thereby resulting in tumor growth
and metastasis (9,10). Although it has been
suggested that an imbalanced NLR or PLR
could be associated with tumor growth and
metastasis and it might play a prognostic role,
their prognostic and predictive roles are
demonstrated by a limited number of studies
and this role remains a matter of debate.
Compared to the control group, the patients
with CRC presented significantly higher MPV,
NLR and PLR levels in the preoperative
period. Moreover, such levels were reported to
have decreased significantly in  the
postoperative period, which was considered to
be associated with the disappearance of
inflammation after surgery (11). Other studies
on CRC reported that low NLR was related to
better disease-free survival (DFS) outcome
compared to the patients with higher ratios,
whereas high NLR was associated with the
independent prognostic factor and poor
prognosis (12,13,14). Contrary to a large
number studies that concluded increased NLR
and PLR as a negative prognostic factor, we
found that high preoperative NLR and PLR
levels correlated with better disease-free
survival on a statistically significant level. The
relationship between increased lymphocyte
ratio on the tissue level and good prognosis has

Adress for correspondence: Dr. Utku Oflazoglu Department of Medical Oncology, Izmir Katip Celebi University Ataturk Training and Resarch Hospital, 35330 izmir, Tiirkiye

e-mail: u.oflaz@mynet.com
Available at www.actaoncologicaturcica.com
Copyright ©Ankara Onkoloji Hastanesi


http://www.actaoncologicaturcica.com/

¢ ACTA
ONCOLOGICA
5 TURCICA .

Ozgiin Makale

been theoretically demonstrated; however, it is
likely that neutrophil and lymphocyte levels
measured by instant complete blood count
might not be reflecting the actual values on the
tissue level. In addition, increased cytotoxic T
lymphocytes in the tissue might be due to an
indirect decrease in the peripheral blood level.
As a result of this might lead to increased NLR
and PLR. These findings could have been
interpreted more accurately if it was possible
to analyze the actual lymphocyte ratio on the
tissue level or in the tumor bed.

Figure 1: ROC Curves of NLR, PLR and MPV for
preoperative patients MPV, mean platelet volume;
NLR, neutrophil/lymphocyte ratio; PLR,
platelet/lymphocyte ratio; ROC (receiver-operating
chqracteristic.)
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Figure 2: Kaplan-Meier Survival Curve for
Disease-Free  Survival according to  the
Neutrophil/Lymphocyte Ratio
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Thrombocytosis occurs after megakaryocytes
stimulated by pro-inflammatory cytokines such
as IL-1 and IL-6 and is considered an indicator
of inflammation severity (15). Activated
platelets release angiogenic growth factors and
contribute to tumor angiogenesis and

5

progression (16). Based on this idea, platelets
are thought to play a significant role in cancer
growth and metastasis (17), as a result of
which MPV is considered a parameter that
indicates inflammation (18) and is used for
early detection of platelet activation (19).
Recent studies revealed that MPV levels were
relatively higher in tumor patients than in
normal controls and associated with poor
prognosis in some gastrointestinal neoplasms
(2,6,20). However, other studies have reported
no difference between patients and controls in
terms of MPV levels (21). In the present study,
we found that patients with higher MPV levels
displayed better DFS outcome in comparison
to those with lower levels. Given the severity
of preoperative inflammation, the immune
systems of these patients could get be activated
to a higher degree to produce a better outcome.
However, high MPV is reported to indicate
poor survival in malignant diseases which
remains controversial (19, 22).

Although our study was conducted
retrospectively, it has significance in two
aspects. On the one hand, we showed that
NLR, PLR and MPV, which can be obtained in
a cost-effective and convenient way, might
have a prognostic affect and thus reflect
inflammation. Contrary to the relevant
literature, high preoperative NLR, PLR and
MPV levels could indicate a better disease-free
survival. On the other hand, we presented a
hypothesis that includes a possible discordance
between actual levels measured by complete
blood count and tissue levels.

This study investigated the hypothesis
that MPV, NLR and PLR levels of recently
diagnosed colorectal cancer patients might be
the reflections of increased cytokine levels and
the related inflammation and to present a
prognostic marker to reveal such an
inflammation in both a convenient and cost-
effective  way. As a conclusion, we
demonstrated that preoperative high NLR, PLR
and MPV levels can actually be relied on as a
prognostic factor in patients with CRC.
Without doubt, given the relevant research in
this field, prospectively designed studies
examining lymphocyte levels on the tissue
level will shed more light on this matter.
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