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Abstract

Objective: The prognostic value of neutrophil-lymphocyte ratio, platelet-
lymphocyte ratio and systemic immune-inflammatory index has been studied
in many cancer types. Our aim is to show the prognostic value of neutrophil-
lymphocyte ratio, platelet-lymphocyte ratio and systemic immune-inflammatory
index in resected gastric cancer patients. In addition, to determine which
parameter is a better predictor of survival.

Material and methods: The study included 95 patients resected gastric
cancer between 2014-2018. Receiver operating curve analysis was used to
determine neutrophil-lymphocyte ratio, platelet-lymphocyte ratio and systemic
immune-inflammatory index cut-off values. Systemic immune-inflammatory
index was evaluated asneutrophil X platelet/lymphocyte. Long rank and cox
regression analysis were used.

Results: The median age was 62 (22-84) years. The median overall survival
was 33 months. 49 (51.6%) patients were in stage 3 and 46 (48.4 %) patients
were in stage 1-2. High neutrophil-lymphocyte ratio, platelet-lymphocyte
ratio and systemic immune-inflammatory index values, tumor depth, stage of
metastatic lymph node and tumor-node-metastasis stage were poor prognostic
factors for overall survival and disease-free survival. When multivariant cox
regression analysis was performed, only platelet-lymphocyte ratio was found to
be independent prognostic factor (p = 0.037 for overall survival, p = 0.024 for
overall survival).

Conclusion: High neutrophil-lymphocyte ratio, platelet-lymphocyte ratio
and systemic immune-inflammatory index were found to be poor prognostic
factors in predicting both overall survival and disease-free survival before
treatment in patients who undergo curative resection for gastric cancer. As a result
of multivariant analysis, only high platelet-lymphocyte ratio was determined as
an independent poor prognostic factor for both overall survival and disease-free
survival.

Keywords: gastric cancer, neutrophil-lymphocyte ratio, platelet-
lymphocyte ratio, prognosis

HEATPO®UJIJIEP MEH TUM®OLMTTEPIIH KATBIHACHI UHAEKCIHIH, TPOMBOILIMTTEP MEH
JUMOPOUUTTEPAIH KATBIHACHI MHAEKCIHIH )KOHE PE3EKIIUSJIAHFAH ACKA3AH KATEPJII ICIT'THIH,
KYHUEJIK UMMYHJIBIK KABBIHY WHJIEKCIHIH BOJKAM/IbIK MOHI

X. Maxunmau, C. Typkep

Menauiunansik oHKonorus Gemimi, Jpikarns: MeuiisipsiM besisut Ankapa YHUBepeuTeT aypyxaHacsl, Ankapa, Typkus

TYXbIPbIMOAMA

Makcarbl: Katepni icik aypyblHbIH KenTereH Typnepinae HenTpodunaep MeH nMMouMTTePAiH KaTbiHacbl MHAEKCIHIH, TpoMbounTTep MeH

NMMEOLIMTTEPIIH KaTbIHACbl MHAEKCIHIH, XoHe XyNenik UMMyHIbI-kaOblHy MHOEKCIHIH 6omKkaMablk MaHi 3epTTenreH. bisgiH 3epTTeyimisgid makcaTbl -
HenTpodUNaiH NMMOoLUTTEPre KaTbIHACbIHbIH UHAEKCIHE, TPOMBOLMTTEpAIH NMMMOoUNTTEPre KaTbiHAChl MHAEKCIHE XaHE ackasaHHbIH KaTepni iciri
6ap HaykacTapaa xynenik MMyHAbI-kabblHy kepceTkiliH kepceTy. CoHaan-ak Tipi kany YLiH kaHAan napaMeTp eH Xakcbl 6ormkamablk (akTop eKeHiH
aHbIKTay.
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Matepuanpapsbl xaHe agicTtepi: 3eptreyre 2014 xbingaH 2018 xbinFa AeviHri apanbikTa pe3ekumsnaHfaH ackasaH obbipbiMeH ayblpaTbiH 95
naumeHT Kipgi. HenTpodungep meH numdounTTepdin KaTbiHacbl MHAEKCIHIH, TPOMBOUMTTEP MEeH NuMdoUNTTEPAIH apakaTbiHackl MHAEKCIHIH LWeKTi
MBHAEPIH X8He Xynenik UMMYHAbI-kabblHy MHAEKCIH aHbIKTay YLWiH KabblnaarbilThiH, Onepauusnblk cunaTTaMachiHbiH KUCbIK cbi3backiHa Tangay
xacangbl. XKynenik uMMyHAabl-kabblHy MHAEKCI HeMTpodun X TpombounTTep / numdoumnTTep peTiHae ecentengi. Jlorapudmaik opexenik TECT xaHe
KokcTiH perpeccusanblik Tangaybl KongaHbinabl.

HaTtuxenepi: HaykactapablH opTala xachl 62 (22-84) xacTtbl kypaabl. XXannbl emip cypy y3akTbiFbl 33 an 6ongbl. 49 (51,6%) nauveHTTe 3
caTbl 6onabl, an 46 (48,4%) HaykacTa 1-2 catbl 6onabl. Hentpodungin numdounTTepre KaTbiHachbl MHAEKCIHIH, TpoMOounTTepAiH NuMdounTTepre
KaTblHaCbhl MHAEKCIHIH XaHe Xynenik UMMyHAbI-kabblHYy MHAEKCIHIH, iCik TepeHairiHiH, MeTacTaTukanblk numda TyRiHiHIH caTbiCbl MEH KaTepni icikTepai
XIKTey XYMeCiHiH caTbICbl >anmbl emMip Cypyre XaHe peLeanBcia emip cypy YLiH Konanceld 6omkamablk daktopnap 6onbin Tabbingb.

Kokc perpeccusicbiHa KemxkakTbl Tangay XyprisreHHeH KeniH TpoMbouuTTep MeH NMMAOUNTTEPAIH apa KaTbiHackl Tayerncia 6omkam dakTopsbl
6onbin TabbiNaTbiHbl aHbIKTanabl (kannbl emip cypy ywiH p = 0.037, peueamscia emip cypy ywiH p = 0.024).

KopbITbiHAbI: AckasaH kaTepni iciriHi{ pagukangbl XMpyprusinelk eM kabbinagfaH nauveHTTepae empenyre AemiH xannbl eMip cypyai ae,
peLeauBci3 emip cypyai 6omkanTbiH )oFapbl HeNTpoduNaiH NMMMdoLUTTEPre KaTbiHAChl MHAEKCI, TpoMBoLUMTTEepre kaTbiHachl MHOEKC KaHe XXynenik
UMMYHAbI-KaBbbIHY MHOEKCI Konanckid 6omkamabl dpakTop 6onbin Tabbingbl. Ken daktopnbl Tangay HaTuxeciHae TpombounTTepaiH nuMdounTTepre
)KOFapbl KaTbIHAChI anmnbl eMip cypy YLUiH Ae, peLeamBci3 eMip cypy YLWiH Ae Konaicbid 6omkam dakTopbl eKeHAir aHbikTanbl.

Herisri ceagep: ackasaHHbIH kaTepni iciri, M'HOEKC COOTHOLLIEHNS HerTpodunaep MeH NMMAOUMTTEPAIH KaTblHAaCbl MHAEKCI, TpomMbouuTTep
MeH NMMOLMTTEPAIH kaTbiHackl UHAEKCH, 6ormkam

MPOITHOCTHUYECKASI HEHHOCTH UHIEKCA COOTHOIIEHUS HEATPOD®UTIOB U TUM®OILUTOB, UHIEKCA
COOTHOMWEHHUA TPOMBOLIUTOB U JIMM®OLOUTOB U CUCTEMHOI'O UMMYHO-BOCHHAJIUTEJIBHOT'O UHAEK-
CA ITPU PAKE PESELHUPOBAHHOTI'O KEJY/JIKA

X. Maxunau, C. Typkep

OteneHne MeAMLUHCKONH OHKOJIOTHH, YHUBepcHTeTCKas OonbHUIa AHKapbl J{piikans! Ueuiasipeiv bessut, Ankapa, Typuus

PE3IOME

Llenb: MNporHoctuyeckasi LEHHOCTb MHAEKCA COOTHOLLUEHWUSI HEMTPOUIOB U NMMMAOLMTOB, MHAEKCA COOTHOLLEHUS TPOMOOLUTOB U NMMAO-
LIMTOB 1 CUCTEMHOIO UMMYHO-BOCMANMTENbHOIO UHAEKCA M3yYeHa Npy MHOTMX TUnax paka. Llenbto Hallero nccnefoBaHns SBnsieTCs nokasatb Mnpo-
rHOCTMYECKYH0 LIeHHOCTb MHAEKCA COOTHOLLIEHUS HENTPOUNOB 1 NMMMGOLMTOB, UHAEKCA COOTHOLLEHUS TPOMOOLMTOB U NMMMAOLMTOB U CUCTEMHOIO
MMMYHO-BOCManNMUTENbHOIO MHAEKCA Y NauMeHTOB C pakoM pe3eLMpoBaHHOIO Xenyaka. A Takke onpeaenuTb, Kako napaMeTp SBASETCS NyyLunm
NPOrHOCTUYECKMM haKTOPOM Afsi BbKUBAHUS.

MaTtepumansl n Mmetoabl: B uccnegosaHuve 6b1no BkoveHo 95 naLuMeHToB C pakoM pe3eLnpoBaHHoro xenyaka B nepuog ¢ 2014 no 2018 roge!.
[1ns onpefeneHnsi NOporoBbiX 3HAa4YEHWIN MHAEKCA COOTHOLLEHUS] HENTPOMIOB 1 NIMMAOLMTOB, MHAEKCA COOTHOLLEHMSI TPOMOOLIMTOB M NIMMAOLIMTOB
1 CUCTEMHOTO MMMYHO-BOCMNanNMUTENbHOIO MHAEKCa OblN UCMOMNb30BaH aHanu3 KpMBOW OnepaLMoHHbIX XapaKTePUCTUK NPUEMHUKA. CUCTEMHBIV UMMY-
HO-BOCNaNUTENbHbIA MHAEKC paccunTbiBanu kak HeMTpodun x TpomooLmnT/nMMdoumnT. Bbinn ncnonb3oBaHbINorapnMMUYECKUIN PaHIOBbIA KpUTEPUi
1 aHanus perpeccun Kokca.

Pesynbratbi: CpegHuii Bo3pacT nauueHToB coctaBun 62 (22-84) roga. Meamana obuien BekmBaeMoctu coctasuna 33 mecsua. Y 49 (51.6%)
nauuneHToB 6bina 3 ctagus ny 46 (48.4 %) nauneHToB 6bina 1-2 ctagus. Bbicokme 3Ha4yeHUsi MHOeKca COOTHOLLEHUSI HEATPOMUIOB U NMMAOLMTOB,
MHAEKCa COOTHOLLEHUS TPOMBOLIMTOB M NUMAOLMTOB U CUCTEMHOTO MMMYHO-BOCNanUTENbLHOrO MHAEKca, rmybuHa onyxonu, ctagus Metactatunye-
CKOro NMdaTn4eckoro yana u CTagusi CUCTEMbI KraccudurKaLumm 311oka4ecTBEHHbIX onyxornei 6binm HebnaronpusaTHEIMU NPOrHOCTUYECKUMU dhak-
TopamMu Ans obLuen BbbKMBAEMOCTU U GespeLieanBHON BbknBaemMocTu. ocne npoBeaeHnsi MHOroBapMaHTHOro aHanmaa perpeccumn Kokca, 6bino
YCTaHOBMEHO, YTO TOMbKO COOTHOLLEHME TPOMOOLMTOB U NMMAOLIMTOB SIBMSIETCS HE3aBUCUMbIM NporHocTuyecknm gpaktopom (p = 0.037 gns obuien
BbbkMBaemMocTtu, p = 0.024 ans 6e3peLieVBHON BbIXXMBAEMOCTH).

3akntoyeHue: BbisiBNEHO, YTO BbICOKMIA MHOEKC COOTHOLUEHMSI HEMTPOUIoB 1 NMMAOLMTOB, MHAEKC COOTHOLLUEHUSI TPOMOOLUMUTOB U fUM-
OLMTOB 1 CUCTEMHBIN UMMYHO-BOCMNANUTENbHbIA MHAEKC SBMSOTCA HEGNAronpusSiTHBIMU NPOrHOCTUYECKUMM (DakTopaMu B NPOrHO3MPOBaHUM Kak
obLLelt BbXXMBaAeMOCTU, Tak 1 6e3peLieAMBHON BbIXXMBAEMOCTU [0 NIEYEHUs ¥ NaLMEHTOB, NepeHecLUNX paauKanbHOe onepaTMBHOE BMeLLaTenbCTBO
npu pake xenyaka. B pesynsrate MHOroBapnaHTHOro aHanusa 6610 BbISIBIIEHO, YTO TOSMbKO BbICOKOE COOTHOLLEHNE TPOMBOLMTOB K NMdoLmTam siB-
NseTcsl He3aBUCUMbIM HEGNaronpUATHLIM MPOrHOCTUYECKUM (DaKTOPOM Kak Ansi obLuel BbpKMBAeMOCTH, Tak 1 Ans 6e3peleaMBHON BbKMBAEMOCTHU.

KnioueBble cnoBa: pak xenyaka, MHOEKC COOTHOLLEHMS HEUTPOMUIOB 1 NMMAOLMUTOB, MHAEKC COOTHOLLEHMS TPOMBOLMTOB 1 NMMMAOLUTOB,
NpPOrHo3

prognosis [3,5,8].However, the clinical relevance of a blood
score that combines NLR, PLR and SII has not been in patients

Introduction
Gastric cancer (GC) is the third cause of cancer-related

death and the fifth most common worldwide cancer diagnosis
[1]. In 2018, 1.03 million new cases were diagnosed and
780,000 deaths occurred due to gastric cancer [2]. Despite
advances in early diagnosis and treatment, one-third of gastric
cancer patients who underwent curative surgery had recurrence
[3-5]. The established prognostic factors were tumor depth (T),
stage of metastatic lymph node (N), tumor-node-metastasis
(TNM) stage and histological type of tumor [4,6]. However, the
prognosis is different even in patients with the same stage [7].
Therefore, studies are conducted to investigate different factors
affecting prognosis.

Systemic inflammatory response is a complex bio-system
involving humoral and cellular components. These systemic
inflammatory biomarkers have been reported to be associated
with poor outcomes in patients with gastric cancer. Of these
biomarkers, high neutrophil-lymphocyte ratio (NLR), platelet-
lymphocyte ratio (PLR) and systemic immune-inflammatory
index (SII) have been reported to be associated with poor

with gastric cancer.

The aim of this study is to determine which one of these
three systemic inflammatory markers is better for patients with
gastric cancer.

Material and methods

The study included 95 patients with gastric cancer
diagnosed and operated in the Medical Oncology Clinic of
Ankara Digkap1YildirnmBeyazit Training and Research Hospital
between 2014-2018. Patients with metastasis, patients with
active infection before treatment and patients with missing file
records were excluded from the study. The tumors were staged
according to the TNM staging system of the American Joint
Committee on Cancer (AJCC 7th ed., 2010). Clinicopathological
details, pretreatment laboratory data, survival data were collected
by review of patients record, retrospectively. All patients
underwent either a subtotal or total gastrectomy with standard
D2 lymphadenectomy
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The NLR was defined as the absolute neutrophil count
divided by the absolute lymphocyte count. Similarly, the PLR
was defined as the absolute platelet count divided by the absolute
lymphocyte count. Systemic immune-inflammatory index was
calculated as plateletxneutrophil / lymphocyte.

The study was conducted according to the principles of the
Declaration of Helsinki. The study was approved by the Ethics
Committee of the Ankara Diskap1 Yilsirim Beyazit Training and
Research Hospital.

Statistical analysis

Statistical analyses were performed using SPSS 20.0
program. The optimal cutoff of NLR, PLR and SII were
estimated by receiver operating characteristics (ROC) curve.
The area under the curve (AUC), sensitivity, and specificity
were calculated. The relationship between categorical variables
was evaluated by chi-square test. The relationship between
PLR, NLR, SII and disease-free survival (DFS), overall survival
(OS) was evaluated by Kaplan-Meier method and log rank test.
Multivariant analysis was conducted using the Cox regression
analysis. P <0.05 was considered statistically significant.

Results

Clinicopathological features of the patients are summarized
in Table 1. 69 (72.6%) patients were male. The median age was
62 years (range 22 to 84 years) at the time of diagnosis. During
follow-up, 52 (54.7%) patients developed recurrence and 48
(50.5%) patients died. 68 (71.6%) patients received adjuvant
therapy. 5- fluorouracil (5 FU) based chemotherapy was given
as adjuvant chemotherapy in all patients.

For NLR, the best cut-off value estimated by ROC analysis
was 2.66. The area under the curve(AUC) was 0.644, sensitivity
60.4%, specificity 68.1%. The number of patients with NLR less
than 2.66 was 51 and the number of patients with high NLR
was 44. Overall survival of patients with NLR above 2.66 was
shorter than those with low NLR (p = 0.003). Overall survival
was 21 months in the NLR high group, whereas DFS was not
reached in the NLR low group (Figure 1a). Disease-free survival
was significantly shorter in the NLR-high group than in the
NLR-low group (p = 0.003). While DFS was 13 months in the
NLR high group, disease-free survival was not reached in the
NLR low group (Figure 1b).

Table 1 Clinicopathologicfeatures of operatedgastriccancerpatients

Age 62(22-84)
Gender (Female/Male n) 26/69
TNM Stage (n)

Stage 1/2 45

Stage 3 49
Lymph node stage (n)

NO/1 47

N2/3 47
Tumor depth (n)

T1/2 34

T3/4 60
Adjuvant treatment (n)

Yes 68

No 27
Grade (n)

1/2 35

3 39

TNM: Tumor-node-metastasis
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Figure 1a - Kaplan-Meier Curve for Overall survival of low
and high neutrophil-lymphocyte ratio
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Figure 1b - Kaplan —Meier curvefordisease-free survival of
low and high neutrophil-lymphocyte group
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For PLR, the best predicted value was found to be 143 by
ROC analysis. The sensitivity was 64.4%, the specificity was
66%, and AUC was 0.663. While the number of patients with
PLR below 143 was 47, the number of patients with PLR above
143 was 48. In the PLR-high group, OS was significantly shorter
than the PLR-low group (p = 0.001). In the PLR-high group, OS
was 22 months. In the PLR-low group, OS could not be reached
(Figure 2a). DFS was shorter in the PLR-high group than in the
PLR-low group (p =0.001). The disease-free survival of patients
in the PLR-high group was 13 months, while the disease-free
survival of patients in the PLR-low group was not reached
(Figure 2b).

The best predicted value for SII was 644. There were 47
patients with SII levels above 644 and 48 patients below 644.

Survival Functions
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12143
1143
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—+—=143-censored

Cum Survival

os

Figure 2a - Kaplan-Meier curve for overall survival of low
and high platelet / lymphocyte group
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Figure 3a - Kaplan-meier curve for overall survival of low and
high systemic immune-inflammatory index group

Prognostic factors

The median follow-up period was 26 months (range 3-61),
and the median OS was 33 months. Prognostic factors for overall
survival are summarized in Table 2. In univariant analysis, TNM
stage, N stage, T stage, adjuvant therapy, NLR, PLR and SII
values were statistically significant prognostic factors on overall
survival, whereas age and gender were not significant prognostic

In the ROC analysis, AUC was 0.663, sensitivity 64.4% and
specificity 66%. Overall survival in the high SII group was
significantly shorter than in the low SII group (p = 0.002). While
OS was 21 months in the high SII group, the OSwas not reached
in the low SII group (Figure 3a). DFS in the high SII group was
significantly shorter than the low SII group (p = 0.001). While
DFS was 13 months in the high SII group, the DFS duration was
not reached in the low SII group (Figure 3b).

When we looked at the relationship between NLR, PLR
and SII values and clinicopathologic variables, only SII was
associated with high TNM stage (p = 0.046). Age, gender, T
stage, N stage, grade, need for adjuvant therapy were not
associated with NLR, SII and PLR.

Survival Functions

PLR
12143
1143
+- =143-censored
—+->143-censored

0,6

Cum Survival

0.4+

0.2

DFSmenths

Figure 2b - Kaplan-meier curve for disease-free survival of
low and high platelet / lymphocyte group

Survival Functions
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+- =Bd4-censored
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Cum Survival

0.2

0,0

DFSmonths

Figure 3b - Kaplan-meier curve for disease-free survival of
low and high systemic immune-inflammatory index group

factors. Overall survival was shorter in patients with high NLR,
high PLR, high SII, TNM stage 3 disease, N stage 3/4 and T stage
3/4. Multivariate analysis showed that PLR was independent
prognostic factor (Table 2). Median OS and DFS were poor in
the high PLR group (p = 0.037 for GSK, p = 0.024 for HSK).
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1K1 88 Univarite and multivariate analyses for survival

Univariate Multivariate analysis

analysis

Variables P value Hazard | 95%Cl p value
(long rank) | ratio

Age 0.289

<65/>65

Sex 0.193

Female/male

TNM stage 0.000 0.578 0.130-2.568 0.472

Stage 1-2/3

Lymph node 0.000 0.748 0.204-2.748 | 0.662

metastasis

N1-2/3-4

Depth of tumor 0.000 0.735 | 0.269-2.008 0.548

T1-2/3

Adjuvant therapy 0.002 1911 0.749-4.872 | 0.175

Yes/no

NLR 0.003 0.824 0.369-1.839 | 0.636

<2/>2

PLR 0.001 2.202 1.049-4.622 | 0.037

<143/>143

SII 0.002 0.908 0.388-2.125 0.823

<644/>644

TNM: Tumor-node-metastasis, NLR: neutrophil / lymphocyte ratio, PLR:
platelet / lymphocyte ratio, SII: systemic immune-inflammatory index

Discussion

The aim of this study was to investigate the prognostic
value of pre-treatment NLR, PLR and SII levels in patients
with resected gastric cancer. In this study, high NLR, PLR and
SII values were found to be associated with short disease-free
survival and overall survival. Cox regression analysis showed
that high PLR was an independent poor prognostic factor
associated with OS and DSF.

Clinical and epidemiological studies have shown a strong
association between acute / chronic infection and cancer [9-11].
Helicobacter pylori infection is characterized by inflammatory
infiltration of T cells and neutrophils [12].Chronic inflammation
associated with infections and autoimmune diseases has been
proven to play an important role in the development and/
or progression of several cancer [13,14]. Defense cells of the
immune system (neutrophils, macrophages, lymphocytes,
natural killer cells, dendritic cells) and cytokines released
from these cells may cause tumor growth and metastasis [15].
Inflammation results in an increase in neutrophils and platelets
and a decrease in lymphocytes [16,17].

References

Lymphocytes play an important role in the immune
response and are the most important cells in eliminating cancer
cells and suppressing cancer development [18].Studies in many
cancer types have shown that lymphocytopenia is associated
with poor prognosis [19].

The relationship between trombocytosis and cancer has
long been known. Platelets have an important role in tumor
growth, formation and metastasis [20,21]. Platelets also inhibit
the antitumor effects of NK cells, causing tumor cells to grow
and spread [4]. High platelet count has been shown to cause
short survival in many cancer types [16,22-26].

Neutrophil cells contribute to the formation, proliferation
and spread of cancer cells. The role of neutrophil in the
development of metastasis is due to the release of reactive
oxygen products, nitric oxide, vascular endothelial growth factor.
Increased neutrophils also supressthe activity of lymphocyte,
natural killer and activated T cells [27,28].High neutrophil and
platelet count and low lymphocyte count lead to high systemic
immune-inflammatory index value. High SII is an indicator
of strong inflammation and weak immune response in cancer
patients. SII has been associated with poor survival in many
solid tumors [29].Studies have shown that increased NLR, PLR
and SII levels are associated with poor outcomes in patients with
gastric cancer [8].In our study, high PLR, NLR and SII values
were found to be associated with poor prognosis. However, the
most important predictor of prognosis was PLR.

These parameters are required as routine blood tests from
all patients before treatment. One of the aims of our study was
to emphasize the importance of the inflammatory system in
operated gastric cancer patients. Our other aim was to determine
the best parameter that could help clinicians predict prognosis in
patients with operated gastric cancer.

Because of our study was a single center data, it included a
small number of patients. In addition, our study was performed
retrospectively and all factors that could affect prognosis could
not be evaluated. Therefore, prospective studies are needed.

Conclusion

There is no study on which one of these reliable and
inexpensive markers is better. In our study, high PLR, NLR and
SII values before treatment were found to be poor prognostic
markers. However, only PLR was found to be an independent
prognostic factor. Our study shows that PLR is a better prognostic
factor than the others in patients with operated gastric cancer.
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