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ABSTRACT
Aim: It has been known for a long time that systemic inflammation is an important risk factor in cancer development. 
Colorectal cancer (CRC) is one of the most common causes of cancer-related morbidity and mortality in the world. In this 
study, we aimed to compare the inflammatory parameters tested in CRC patients at the time of diagnosis such as systemic 
immune-inflammation index (SII) and pan-immune inflammation value (PIV) with those of the healthy control group. 

Materials and Methods: The data of 162 patients diagnosed with CRC in the internal medicine clinic between 2012-
2016 were analysed retrospectively and a total of 139 patients who met the inclusion criteria were included in the 
study. Hemogram values, histopathology and tumour stage according to TNM classification of all patients at the time of 
diagnosis were recorded. The patients’ neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), lymphocyte-
monocyte ratio (LMR), SII and PIV were calculated using hemogram parameters such as neutrophils, monocytes, platelets 
and lymphocytes.

Results: A total of 139 CRC patients and 139 healthy control subjects with similar age and sex distribution were included 
in the study. The mean age of all subjects included in the study was 61.7±11.8 years, and 170 subjects (61.2%) were male. 
In the CRC group, SII, PIV, NLR, and PLR levels were significantly higher, and LMR level was significantly lower than the 
control group (p<0.001, p<0.001, p<0.001, p<0.001, p=0.001, respectively). When the CRC group was divided according 
to the disease stage, it was found that SII and PIV levels of all stages were significantly higher than the control group (p= 
0.029, p<0.001, p= 0.001, p= 0.002 for SII, p= 0.034, p<0.001, p= 0.002, p= 0.014 for PIV).

Conclusion: In addition to colonoscopy screening in patients with CRC, whose early diagnosis is very important, SII and 
PIV values that do not require an additional cost and can be measured in routine hemogram tests can also be taken into 
consideration. 
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Introduction
Colorectal cancer (CRC) is one of the most common causes 
of cancer-related morbidity and mortality around the world 
[1]. In our country, CRC is ranked fourth among malignant 
tumors that cause death [2]. Early diagnosis of CRC reduces 
cancer-related mortality and increases survival. While 5-year 
survival rate is approximately 90% with early diagnosis, this 
rate decreases to 13% if the diagnosis is delayed [3]. For CRC 
screening, fecal occult blood test, colonoscopy, or radiological 
procedures are carried out. However, there are no widely 
accepted blood tests for CRC screening [4].

It has long been known that systemic inflammation is an 
important risk factor in cancer development. It has been 
shown that chronic inflammation suppresses immune activity 
and promote tumour development [5]. Mediators released 
to the environment as a result of inflammation cause cellular 
DNA damage, inhibition of apoptosis, and development of 
angiogenesis, and this leads to the growth and progression 
of the tumour cells and metastasis [6]. Previous evidence has 
indicated that chronic inflammation played an extensive role 
in CRC development and progression [6]. It has previously 
been reported that systemic inflammatory markers are an 
important independent predictive marker in the prognosis of 
CRC. Several studies have focused on peripheral inflammatory 
cells, and calculated the ratios as parameters reflecting the 

immune response status in cancer patients [8]. Among these 
parameters are the parameters such as neutrophil-lymphocyte 
ratio (NLR), platelet-lymphocyte ratio (PLR), and lymphocyte/
monocyte ratio (LMR).

Recently, systemic immune-inflammation index (SII) and 
pan-immune inflammation value (PIV) have emerged as the 
new inflammatory markers based on platelets, monocytes, 
neutrophils, and lymphocytes in complete blood count [9] 
As a novel prognostic parameter, SII and PIV can be easily 
calculated from routine complete blood count tests and 
reflects the overall status of the immune systems of cancer 
patients [10] Many studies have investigated the prognostic 
role of SII and PIV in CRC patients, but their roles in cancer 
development and progression are still discussed [11,12].

Inclusion of effective biomarkers in diagnostic strategies can 
improve the outcome significantly for patients with CRC. In 
this study, we aimed to compare the SII and PIV values in CRC 
patients at the time of diagnosis with the healthy control group. 

Materials and Methods
This study was designed as a retrospective, cross-sectional 
study. Ethical approval for the study was obtained from The 
Ethics Committee of our institute, according the principles of 
the Declaration of Helsinki. Informed written consents of all 
patients were obtained before inclusion.
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ÖZ
Amaç: Sistemik inflamasyonun kanser gelişiminde önemli bir risk faktörü olduğu uzun zamandır bilinmektedir. Kolorektal 
kanser (CRC) de dünyada kanser ilişkili morbidite ve mortalitenin en sık nedenlerinden biridir. Bu çalışmada CRC’li 
hastalarda tanı anından bakılan sistemik immün-inflamasyon indeksi (SII) ve panimmun inflamasyon değeri (PIV) gibi 
inflamatuar parametrelerin sağlıklı kontrol grubu ile karşılaştırmayı amaçladık.

Gereç ve Yöntemler: 2012-2016 yılları arasında dahiliye kliniğinde CRC tanısı alan 162 hastanın verileri retrospektif olarak 
incelendi ve dahil edilme kriterlerini sağlayan toplam 139 hasta çalışmaya dahil edildi. Tüm hastaların tanı anında bakılan 
hemogram değerleri, histopatolojisi ve TNM sınıflamasına göre tümör evreleri kaydedildi. Hastaların nötrofil-lenfosit oranı 
(NLR), platelet-lenfosit oranı (PLR), lenfosit-monosit oranı (LMR), SII ve PIV, nötrofiller, monositler, trombositler ve lenfositler 
gibi hemogram parametreleri kullanılarak hesaplandı. 

Bulgular: Çalışmaya 139 CRC’li hasta ile yaş ve cinsiyet dağılımı benzer olan 139 sağlıklı kontrol grubu dahil edildi. 
Çalışmaya dahil edilen tüm vakaların yaş ortalaması 61.7±11.8 olup 170’i erkek (%61.2) idi. CRC grubunda SII, PIV, NLR ve 
PLR düzeyleri kontrol grubuna göre anlamlı yüksek, LMR düzeyi anlamlı düşüktü ( sırası ile p< 0.001 p< 0.001 p< 0.001 
p< 0.001p= 0.001). CRC grubu hastalık evresine göre ayrıldığında tüm evrelerin kontrol grubuna göre SII ve PIV düzeyleri 
anlamlı yüksekti (SII için p= 0.029 p< 0.001 p= 0.001 p= 0.002 PIV için p= 0.034 p< 0.001 p= 0.002 p= 0.014)

Sonuç: Erken tanısı büyük önem taşıyan CRC’li hastalarda kolonoskopik taramanın yanında, ek bir maliyet gerektirmeyen, 
rutin hemogram testi ile ölçülebilen SII ve PIV değerleri de dikkate alınabilir.

Anahtar kelimeler: Kolorektal kanser; sistemik immün-inflamasyon indeksi; panimmun inflamasyon değeri



The data of 162 patients diagnosed with CRC in the internal 
medicine clinic between 2012-2016 were analysed retrospectively. 
Hemogram values, histopathology and tumour stage according 
to TNM (tumor-lymph nodes-metastasis) classification of all 
patients at the time of diagnosis were recorded. 

Patients assigned with histopathological diagnosis of CRC, whose 
treatment was not yet started and/or operated on, were included 
in the study. Patients previously received anti-tumour treatment 
such as chemotherapy or radiotherapy, patients diagnosed with 
another malignancy, with kidney failure or cirrhosis, patients with 
known haematological, autoimmune, or chronic inflammatory 
disease, patients who developed an acute infection during 
hospitalization, or patients receiving treatments such as steroid, 
anti-inflammatory, and immunosuppressive treatments that may 
cause changes in inflammatory markers were excluded from the 
study. The data of a total of 139 patients who met the inclusion 
criteria were analyzed statistically.

The patients’ NLR, PLR, LMR, SII, and PIV were calculated using 
blood cell counts based on systemic inflammation markers 
such as neutrophils, monocytes, platelets and lymphocytes. SII 
was calculated by multiplying NLR and platelet count, PIV was 
calculated by multiplying SII and monocyte count. 

Statistical Analysis
Statistical analysis was performed using SPSS Version 25. 
Normality distribution analysis of the data was performed 
by using Kolmogorov-Smirnov and Shapiro-Wilk tests. 
Descriptive analyses were expressed using means and 
standard deviations for normally distributed variables 
whereas medians and min-max were used for non-normally 
distributed variables. The differences between independent 
groups in terms of numerical variables were examined 
using the student’s t- test to compare means. Non-normally 
distributed data were expressed as the median values and 
compared using the Kruskal–Wallis and Mann–Whitney U-test. 
Chi-square (χ2) test was used to analyze ccategorical variables. 
Pearson’s tests were used to test correlations and the degree 
of associations among variables. A P-value of < 0.05 was 
considered statistically significant.

Results
Of 278 subjects included in the study, 139 were assigned to 
the CRC and 139 to the healthy control group. Clinical and 
laboratory characteristics of the colorectal cancer group are 
given in Table 1. The mean age of all subjects included in the 
study was 61.7±11.8 years, and 170 of the subjects were male 
(61.2%) and 108 were female (38.8%). CRC and healthy control 

groups were similar in terms of their age and sex distribution 
(p=0.8, p=0.99, respectively), and the demographic and 
laboratory data of the groups are shown in Table 2. In 
colorectal cancer group, SII, PIV, NLR, and PLR levels were 
significantly higher, and LMR level was significantly lower 
than the control group (p<0.001, p<0.001, p<0.001, p<0.001, 
p=0.001, respectively) (Table 2). When the colorectal cancer 
group was divided according to the disease stage, it was found 
that all stages had significantly higher SII and PIV values than 
the control group (p=0.029, p<0.001, p=0.001, p=0.002 for SII, 
p=0.034, p<0.001, p=0.002 p=0.014 for PIV) (Table 3).

Table 1: Clinical and laboratory characteristics of the 
colorectal cancer group

CRC patients
Age, year± SD 61.76± 11.75
Sex female n (%) / male n (%) 55 (39.6) / 84 (60.4)
Histopathology
Adenocarcinoma n (%)
Mucinous carcinoma n (%)

131 (94.2)
8 (5.8)

TNM STAGING
Stage-1 n (%)
Stage -2 n (%)
Stage -3 n (%)
Stage -4 n (%)

31 (22.5)
43 (31.2)
41 (29.7)
23 (16.7)

Hemogram 
NLR median (min- max) 3.21 (0.68- 73.5)
PLR median (min- max) 173.15 (32.28- 5216.66)
LMR mean± SD 3.15± 1.88
SII median (min- max) 965.83 (142.05- 56861.66)
PIV median (min- max) 634.66 (54.76- 68234)
neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), 
lymphocyte-monocyte ratio (LMR), systemic immune-inflamma-
tion index (SII) and pan-immune inflammation value (PIV)

Table 2: Demographic and laboratory data of the colorectal 
cancer group and healthy control groups

CRC HEALTHY CONTROL P
Age mean± SD 61.76± 11.75 61± 11.8 0.99
Sex female n 
(%) / male n (%)

55(39.6) / 
84(60.4)

53(38.1) / 
86(61.9) 0.8

SII median 
(min- max)

965.83(142.05-
56861.66)

581.45(40.85- 
4826.25) <0.001

PIV median 
(min- max)

634.66(54.766- 
68234)

309(16.34- 
5308.87) <0.001

NLR median 
(min- max)

3.21 (0.68- 
73.5) 2.3 (0.69- 17.88) <0.001

PLR median 
(min- max)

173.15 (32.28- 
5216.66)

125.18(27.14- 
405.71) <0.001

LMR mean± SD 3.15± 1.88 3.86± 1.73 0.001
neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), 
lymphocyte-monocyte ratio (LMR), systemic immune-inflamma-
tion index (SII) and pan-immune inflammation value (PIV)
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Table 3: SII and PIV levels of tumor stages in colorectal can-
cer group compared to control group

SII P* PIV P**

Control 581.45(40.85- 
4826.25)

309(16.34- 
5308.87)

Stage-1 906.6(182.55- 
14259) 0.029 400.4(54.76- 

19660.1) 0.034

Stage-2 1206.02(298.51-
3991.77) <0.001

738486.48 
(144300- 

3193422.22)
<0.001

Stage-3 961(142.05- 
56861.66) 0.001 676.08(7.12- 

68234) 0.002

Stage-4 953.33(387.33- 
7511) 0.002 480.11(78.75- 

6759.9) 0.014

neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), 
lymphocyte-monocyte ratio (LMR), systemic immune-inflamma-
tion index (SII) and pan-immune inflammation value (PIV)

Discussion
In our study, SII and PIV values in new diagnosed CRC patients 
were significantly higher than the healthy control group. 

Inflammation plays a determining role in different stages of 
tumour development such as initiation, progression, invasion, 
and metastasis. Systemic inflammation, characterized by 
the secretion of cytokines and chemokines, leads to cellular 
DNA damage, inhibition of apoptosis and development of 
angiogenesis, and this causes the growth and progression 
of tumour cells and metastases [6,13]. Previous evidence has 
shown that chronic inflammation plays an extensive role in 
the development and progression of CRC [7].

Systemic inflammation against tumours can be demonstrated 
by the presence of certain inflammatory markers. The 
relationship between inflammatory indices such as SII and PIV 
and tumour development or grade has not been completely 
understood. Neutrophils and lymphocytes are the important 
components of inflammatory response in many cancer 
types. It was found that tumour-associated neutrophils play 
an important role in cancer biology [14]. Suppression of 
lymphocyte function by activated neutrophils and consequent 
lymphopenia leads to a lower anti-tumour activity. These cells 
were shown to promote tumour growth and suppress anti-
tumour immune response [15]. Moreover, it has been known 
that thrombocytes increase the invasive capacity of circulating 
tumour cells, induce epithelial-mesenchymal transition, and 
promote metastasis [16]. Again, peripheral monocytes are 
the source of myeloid-derived suppressor cells that ensure 
cancer progression [17]. SII and PIV indices that evaluate the 
combined effect of these inflammatory cells (neutrophil, 
lymphocyte, platelet, and monocyte) enable the combined 

evaluation of anti-tumour systemic inflammation. 

In a meta-analysis, Yang et al. investigated 7196 patients 
from 22 studies, and demonstrated that SII has prognostic 
significance both for progress-free survival and overall 
survival in many types of cancer including oesophageal 
carcinoma, gastric, prostate, renal and biliary tract cancers 
[18]. Again, in another meta-analysis, it was shown that an 
elevated SII is associated with clinical factors, implying higher 
malignancy of the disease, and high SII levels predicted poor 
prognosis in CRC [11]. In another inflammation-based study; 
prognostic effect of PIV was demonstrated in patients with 
metastatic CRC [12]. In our study, SII and PIV values were 
significantly higher in new diagnosed CRC patients than the 
healthy control group. Our results demonstrate that there 
is a significant relationship between inflammatory markers 
and cancer. This relationship was shown not by the scorings 
based on two types of inflammatory cells such as NRL or PRL 
but with scorings that reflect the balance between the host 
immune system and inflammation better such as SII and PIV 
that include three-four types of inflammatory cells. 

In our study, although the presence of a cancer-related 
systemic inflammatory response in CRC was demonstrated, 
no relationship could be detected between cancer staging 
and these inflammatory indices. In fact, it has been shown 
that neutrophils, monocytes, and platelets increase cancer cell 
invasion and metastasis [13,19,20]. Lymphocytes are known to 
play an important role in defence against tumour by inducing 
cytotoxic cell death and inhibiting tumour cell proliferation 
and migration [21]. Cancer progression and metastasis is 
believed to increase with systemic inflammation [22]. In light 
of these data, we expected to see an increase in SII and PIV 
values in advanced stages in CRC patients. However, in this 
study, although the role of SII and PIV in cancer development 
was demonstrated, this could not be associated with tumor 
stages. This may be due to the fact that the degree of immune 
response of each patient to the cancer cell is different. We 
believe that larger and more comprehensive studies are 
required to find the reason for this.  

Our study had some limitations. These were the study's 
retrospective design, which limited the number of patients. 
Therefore, larger and prospective studies are required to 
confirm these preliminary results. 

Conclusion
This study demonstrated the importance of inflammation in 
CRC development, using potent immunological parameters 
such as SII and PIV that reflect combined systemic inflammatory 
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response. These new biomarkers of inflammation can 
represent a significant step toward understanding the biology 
of CRC. In addition to colonoscopy screening in patients with 
CRC, whose early diagnosis is very important, SII and PIV values 
that do not require an additional cost and can be measured in 
routine hemogram tests can also be taken into consideration. 
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