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Title: THE ROLE OF GASTRIC CANCER ADIPOCYTES IN PREDICTING  DISEASE OUTCOME? 

Abstract:

Background. IncreasingThere is increasing evidence has suggested that the host inflammatory status is associated with influences the  prognosis of a number of  solid tumors and that many. Many cancers are inflammation-related. Preoperative  as evidenced by. preoperative neutrophil-to-lymphocyte ratio (NLR) turned out to be routinely available). This prognostic biomarker, useful predictor of can predict postoperative survival for  patients with  various tumors, including gastric cancer (GC). However, there are some  doubts concerning prognostic value of preoperative NLR. 
GC is a tumor type that  grows in the anatomical vicinity of adipose tissue, expansion of which causestissues, inducing adipose dysfunction and inflammation to increase systemic levels of proinflammatory factors. A key role in this mechanism seems to be played by the onset of low-grade systemic inflammation. inflammatory response. 
Aim:The aim of this study was to find out  whether there is correlate the relationship between prognosis of disease outcome due to value of NLR values and adipocite density of adipocites in primary tumorin the prognostication of  patients with GC.
Materials and Methods. A total of 171 patients with GC were eligible forIn this six year retrospective analysisstudy between 2009 and 2015. NLR was easily obtained from, a routine peripheral blood test.  Immunohistochemical examination of tumor tissue has been applied. All total of 171 patients with immunohistochemically confirmed GC were subjected to statistical analyses were conductedanalysis to correlate.
Results. Low prognostic value of NLR is the most reliable for  the favorable outcome for patients having  lowrelationship between NLR and adipocite density values.
Results. Lower values of adipocites in tumor. NLR and adipocite densities was associated with more favourable outcomes.  Patients with high  density of cancer-associated adipocited (CAAs have very  high risk) had a poor prognosis independent of dying and  that  is  not depended  on the value of NLR NLR values.
Conclusion. Prognosis due to value of preoperative of NLR is essentially modified by the tumorTumor CAA density which is the basis for additional identification of patients with aninfluences NLR and reflects unfavorable outcomes of disease and the risk ofhigher mortality. It is the evidence for the expediency of the evaluation of tumor CAA density in  operation material and  clinicians need to consider tumor CAA density for These bio markers must be considered in decisions onregarding  treatment strategystrategies. 
Keywords. Gastric cancer, BMI, neutrophil-to-lymphocyte ratio, cancer-associated adipocytes. 





Introduction:
      There is increasing and consistent evidence that the host inflammatory status is associated with prognosis of a number of  solid tumors, and that many cancers are inflammation-related.  [1].  Various biomarkers for systemic inflammation have been examined over the past decade and some of them, namely neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR) and lymphocyte-to-monocyte ratio (LMR) have been recognized as promising prognostic factors for improving predictive accuracy for risk-ratingaffect prognosis and patient outcomes in cancer patients' treatmentGC [2]. Of these,  NLR turned out to be is routinely available to clinicians and a reliable marker which can reflectof  the status of systematic inflammation response status of a number of many types of cancer cancers [3-6]. NLR proved to beis a useful predictor of postoperative survival , lymph node and peritoneal metastasis in the patients as with early gastric cancer (GC) as well predicting lymph node and peritoneal metastasis  [7,8].  It is  shownThere also that there is  theexists a correlation of pretreatment NLR values with response to chemotherapy [9]. NLR is elevated in patients with more advanced or aggressive disease evidenced by increased tumor stage, nodal stage, number of metastatic lesions and as such these patients may represent. They constitute  a particularly high-risk patient population [10].  However, there are doubts concerningThe prognostic value of preoperative NLR. It remains controversial [11]. On the basis of pathophysiological studies, there is conclusive evidence of a strong link between obesity and  GC, tumor type that  grows in the anatomical vicinity of adipose tissue where adipocytes are with predominant adipocites in  tumor microenvironment [12]. During their interaction with cancer cells, adipocytes dedifferentiatedifferentiate into cancer-associated adipocytes (CAAs) [13] which arethat constitute a potent source of pro-inflammatory cytokines. [13,14]. A key role in this mechanism seems to beis played by the onset of low-grade systemic inflammation, highlighting the importance of the interplay between adipocytes and immune system cells [15].  The aim of this study was to find outinvestigate  whether there is a relationship between prognosis of disease outcome due to value of NLR and density of CAAs in primary tumor of  patients with GC. 

Materials and Methods.
     A total of 171 patients with histologicalhistologically confirmed GC were eligible for retrospective analysis between 2009 and 2015. No patient received any pre-operative  therapy. NLR ratios were easily obtained from a routine peripheral blood test. Expression Perilipin (Plin5+) served as a marker for viable adipocytes wasand evaluated  on deparaffinized slides using specific polyclonal rabid  antibodies (Perilipin-5/OXPAT Antibody, Termoscientific, USA) by means of immunohistochemical examination of tumor tissue. All statisticalStatistical analyses were conductedapplied to arrive at significance of the associations.
Results and Discussion:
     Cut-off value for preoperative NLR was 2.75 (range, 0.9-12.9). Overall theThe number of patients who had  NLR<2.75 and NLR>2.75 was 47.6% and 52.4%,% respectively. Of these, 40.9% and 57.8% GC patients with NLR<2.75 and NLR>2.75 died. The death of all patients was related to GCdid not survive.  
Survival of GC patients was assessed by Kaplan Meier method in accordance with prognostic value of NLR (Fig.1). It was shownobserved that preoperative high valuevalues of NLR has indicated was associated with unfavorable outcome and more shorter overallpoor survival ( OS)rates when compared with  patients having low value of NLR. that.. This finding is  consistent with current literature data based on uni- and multivariate statisticstatistical analysis   confirming. This confirmed the eligibilityrelevance of preoperative prognostic value of NLR in the prognosis for patients with GC.
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Fig.1. Kaplan-Meier OS curves for all GC patients as a function of preoperative prognostic value of NLR (whole  line - NLR <2.75; dotted line - NLR>2.75), log-rank test, χ2 = 5.047, р = 0.0247.

    As adipocytesAdipocytes are the major component of the microenvironment of GC the frequency of with high density of CAAs  in tumors and the probability of increasing their number are associated with in patients with higher BMI (p<0.001). The probability of availability of high density of CAAs in tumor of patients with BMI>30 is increased by a factor of 11(OR 11.01, χ2=12.9, 95%CI 28.933-5.749, P<0.01) as compared with BMI<25. The median amount of CAAs in tumors was 26.5%.  Almost Only 42.0% of patients atwith normal body weight havehad a high density of CAAs in tumors aswhen compared with 88.5% patients with GC and obesity [16]. It has shown thatThe prognostic value of NLR was not dependent on BMI where the differences between BMI groups of  patients were not statistically significant (p>0.05)  but  it was revealed  that  prognosis by means of NLR  is associated with densityhigherdensity of CAAs in primary tumor (Table 1,2). 

 Table.1. Association of preoperative prognostic value of NLR with CAA density in primary tumors. Survival of GC patients.

	
Indexes
	Patients with low NLR
	Patients with high NLR

	
	Density of CAAs

	
	low
	high
	low
	high

	Patients who died during follow-up (%)
	8.7
	64.7
	13.3
	71.4

	Median follow-up time from diagnosis (range, months)
	28.7
 (9.3 -71.4) 
	21.5
 (7.2-32.5)
	16.2
(4.6-41.8)
	20.9
(8.1-51.2)


   
  Prognosis for  GC disease outcome by means of preoperative low  NLR for patients is the most favorable when tumors are characterized by  low density of CAAs. (p<0.05). When tumortumors have high density of CAAs medians follow-up time don´t differ significantly according to values of  NLR but  risk of dying  is significantly high as, median survival rates are higher when compared with  patients having  low density of CAAs (p<0.05).












Table  2. Association of preoperative prognostic values of NLR  with density of CAAs in tumors according to  BMI of GC patients. Survival of GC patients.

	

Indexes
	BMI <25
	BMI>25

	
	Density of CAAs

	
	Low 
	High 
	Low 
	High

	
	Prognostic value of NLR

	
	Low
	High
	Low
	High
	Low
	High
	Low
	High

	Patients who died during follow-up (%)
	9.1
	18.2
	75.1
	84.6
	0
	0
	53.3
	60

	Median follow-up time from diagnosis (range, months)
	29.7
(14.9-48.3)
	19.9
(3.9-41.6)

	14.4
(10.8-21.1)
	19.4
(2.1-37.1)
	44.6
(15.2-71.4)
	22.2
(12.4-50.5)
	27.5
(7.2-36.9)
	22.5
(5.5-51.5)



     The most favorable prognosis for disease outcome for patients  by means of preoperative low  NLR remains  when their tumors characterized byexhibit  low density of CAAs compared with patients having high CAA density in tumor (p<0.05) independently from independent of their BMI. Patients with high  density of CAAs have verya  high risk of dying and  that  is  not depended  on the value ofearly death rates independent of their NLR values. Kaplan-Meier survival analysis demonstrated the absence of differences between survival of patients with  high CAAs density in tumors according to different values of preoperative NLR   ( low or high) for  patients as atwith normal weight (р>0.547) (Fig. 2)  as well at overweight ( р>0.668) (Fig.3) 
[image: C:\Users\Admin\Documents\Капланы_22\02.jpg]
[image: C:\Users\Admin\Documents\Капланы_22\02.jpg]
Fig.2. Kaplan-Meier OS curves for GC patients (BMI<25) as a function of preoperative prognostic value of NLR (whole  line - NLR <2.75; dotted line - NLR>2.75),  log-rank test, χ2=1.74, р>0.547. All patients having high density of CAAs in tumor.
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Fig.3. Kaplan-Meier OS curves for GC patients (BMI>25) as a function of preoperative prognostic value of NLR (whole  line - NLR <2.75; dotted line - NLR>2.75),  log-rank test, χ2=2.09, р>0.668. All patients had high density of CAAs in tumor.

    It is worth noting that  high density of CAAs  has  possessed of significant predictive potential for negative prognosis forof disease outcome independently,  independent of preoperative prognostic value of NLR.
Conclusion.
     ObtainedOur study results have clearly shown that there isreflect an association between  preoperative prognostic value of NLR and density of CAAs in primary tumor of patients with GC and such association is very  complicated.. Prognosis due to preoperative value of  NLR is essentially modified by the density of CAAs in primary tumor, and it is  the evidence for the expediency of the evaluation of tumor CAA density in  operation material. Such association may to some extent shed as to doubts concerning controversial prognostic value of preoperative NLR, reliability of which based only on statistical analysis is questioned.. Mechanisms of such association  is not yet clearsacrosanct and warranted forwarrants further investigations. Therefore  special consideration to the ambiguous role of  CAA density  in primary tumor is critical for effective management of disease outcome using NLR for multiple tumor types. It is the evidence for the expediency of the evaluation of tumor CAA density in  operation material and  cliniciansspecimens. Cclinicians need to consider tumor CAA density for decisions on  treatment strategy. Larger prospective study is  needed to validate our findings. 
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