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Melanoma is one of the most aggressive forms 
of skin cancer and is characterized by rapid pro-
gression and high potential for metastasis.1,2 The 
prognosis for patients with advanced stages of 
melanoma remains poor despite advances in tar-
geted therapies and immunotherapies, and survival 
outcomes vary significantly among these pa-
tients.3,4 Therefore, it is imperative to search for re-
liable prognostic biomarkers for predicting survival 
and guiding treatment decisions for melanoma pa-
tients. 

Inflammation plays an important role in the 
pathogenesis of melanoma, as it does in several other 
types of cancer.5-7 Chronic inflammation creates a 
pro-tumorigenic environment, leading to tumor initi-
ation and progression. Systemic inflammatory mark-
ers, such as the neutrophil-to-lymphocyte ratio (NLR) 
and platelet-to-lymphocyte ratio (PLR), have been 
studied for their potential as prognostic indicators in 
various malignancies.8,9 However, these markers pro-
vide a limited view of the complex interplay between 
the different components of the immune system. 
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Systemic Inflammation Response Index (SIRI) 
and pan-immune inflammation value (PIV) are two 
emerging biomarkers that offer a further comprehen-
sive assessment of the systemic inflammatory re-
sponse. PIV includes the assessment of neutrophils, 
monocytes, platelets, and lymphocytes, while SIRI 
includes the assessment of neutrophils, monocytes, 
and lymphocytes.10-13 SIRI and PIV reflect the bal-
ance between pro-tumorigenic and anti-tumorigenic 
factors in the immune system, thereby facilitating 
prognosis prediction for patients with malignancy.  

In the above context, the present study aimed to 
evaluate the prognostic significance of PIV and SIRI 
in patients with metastatic melanoma. The relation-
ship of these two systemic inflammatory markers 
with the survival outcomes in patients was deter-
mined to evaluate the potential of these markers as 
novel prognostic factors that would facilitate risk 
stratification of patients and guide clinical decision-
making. The present study is, to the best of the au-
thor’s knowledge, one of the first ones to 
comprehensively evaluate the prognostic value of 
PIV and SIRI in metastatic melanoma. The findings 
of the study might be useful for designing and devel-
oping personalized treatment strategies. 

 MATERIAL AND METHODS 
A total of 58 patients with metastatic melanoma who 
were followed and treated at Marmara University be-
tween the years 2006 and 2023 were analyzed retro-
spectively.  

The study followed the principles of the Decla-
ration of Helsinki and was approved by the Division 
of Medical Oncology, Department of Internal 
Medicine, Faculty of Medicine, Marmara University 
(date: December 8, 2023, no: 09.2023.1555).  

The inclusion criteria were a confirmed diagno-
sis of melanoma, having received the systemic treat-
ment, and the availability of laboratory data for the 
patients. Patients with a history of other malignan-
cies, active infection, or autoimmune diseases and 
those with missing clinical data or follow-up data 
were excluded from the study.  

Data were collected from patient files and the 
electronic information system. The demographic and 

clinical characteristics of the patients, including their 
age, gender, Eastern Cooperative Oncology Group 
(ECOG) performance status, Breslow thickness, ul-
ceration status, metastatic sites, and treatment history, 
were recorded.  

The systemic inflammatory markers SIRI and 
PIV at the time of diagnosis were calculated as fol-
lows: SIRI=(neutrophil count×monocytes count)/ 
lymphocyte count; PIV=(neutrophil count× platelet 
count×monocyte count)/lymphocyte count.  

In the patients analyzed retrospectively, an opti-
mal value with appropriate sensitivity and specificity 
could not be determined from the ROC curves. The 
optimal threshold values of SIRI (low, <1.5; high, 
≥1.5) and PIV (low, <390; high, ≥390) were deter-
mined according to the previous studies.13-16  

Progression-free survival (PFS) was defined as the 
duration between the time of diagnosis and disease pro-
gression or death. OS was defined as the duration be-
tween the time of diagnosis and death due to any cause.  

Kaplan-Meier survival curves were generated to 
estimate PFS and overall survival (OS), and the differ-
ences between groups were compared using the Log-
rank test. Univariate and multivariate Cox proportional 
hazard regression models were employed to determine 
the prognostic factors for OS. Hazard ratios (HR) with 
95% confidence intervals (CI) were calculated to re-
flect the strength of associations. A p-value of <0.05 
was considered statistically significant. 

 RESULTS 
The 58 patients analyzed retrospectively in the pre-
sent study had a mean age of 61 years (IQR: 21-83 
years), and 35 (60.3%) of these patients were male. 
Most of the patients (89.7%) had ECOG 0. The de 
novo metastatic disease was observed in 29.3% of the 
patients. Breslow thickness was 1-2 mm in 18.9% of 
patients, 3 mm in 22.4% of patients, and 4 mm in 
58.6% of patients. Ulceration was present in 32.7% of 
the patients (Table 1). 

PFS and OS were stratified based on SIRI and 
PIV. The mean PFS (55.6 months) of patients with 
SIRI<1.5 was significantly longer compared to the 
PFS (29.7 months) of patients with SIRI≥1.5 
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(p=0.022). Similarly, OS (78.8 months) was signifi-
cantly higher in the SIRI<1.5 group compared to the 
mean OS (38.9 months) in the SIRI≥1.5 group 
(p=0.006). In regard to PIV, the median PFS of pa-

tients with PIV<390 was 57.4 months, which was sig-
nificantly longer (p=0.007) than the median PFS of 
patients with PIV≥390 (28.3 months). OS followed a 
similar trend (Table 2), and the median OS of patients 
with PIV<390 was 78.8 months compared to 39.2 
months for patients with PIV≥390 (p=0.007).  

The univariate analysis revealed SIRI and PIV 
as the significant predictors of OS. In particular, 
SIRI≥1.5 (HR: 2.38; 95% CI: 1.25-4.53; p=0.008) 
and PIV≥390 (HR: 2.37; 95% CI: 1.24-4.51; 
p=0.009) presented significant associations with the 
OS of patients. In multivariate analysis (Table 3), 
while SIRI remained an important independent prog-
nostic factor for OS (HR: 2.22, 95% CI: 1.16-4.26, 
p=0.01), PIV could not reach significance (HR: 1.24, 
95% CI: 0.25-5.97, p=0.78).  

The Kaplan-Meier curves generated are depicted 
in Figure 1 and Figure 2. Progression-free and OS 
times determined based on SIRI and PIV may be ob-
served from the curves. The survival curves further 
emphasized the significant differences in the survival 
outcomes between the low and high groups for both 
SIRI and PIV. 

 DISCUSSION 
The present study evaluated the prognostic signifi-
cance of two systemic inflammatory markers, 
namely, SIRI and PIV, in metastatic melanoma. The 
findings revealed both SIRI and PIV as important 
predictors of survival, with SIRI revealed as an inde-
pendent prognostic factor in the multivariate analysis.  

Inflammation is known to play an important role 
in cancer progression. An increase in systemic in-
flammatory responses is associated with the creation 
of a pro-tumorigenic environment that induces an-
giogenesis, tumor growth, and metastasis. In the pre-
sent study, patients with high SIRI (≥1.5) had 
significantly worse PFS and OS compared to patients 
with low SIRI (<1.5). These results were consistent 
with previous reports that have stated the predictive 
significance of SIRI in several malignancies, includ-
ing gastrointestinal and lung tumors.10,13,17,18  

Similarly, high PIV (≥390) was linked to lower 
PFS and OS in the evaluated patients. The results of 
the univariate analysis revealed the significance of 

Age, year 
Median (Interquartile range) 61 (21-83) 

Gender, n (%) 
Female 23 (39.7) 
Male 35 (60.3) 

ECOG-performance score, n (%) 
0 52 (89.7) 
1 6 (10.3) 

De novo metastatic stage, n (%) 17 (29.3) 
Breslow Thickness, n (%)  

1-2 11 (18.9) 
3 13 (22.4) 
4 34 (58.6) 

Ulceration status, n (%) 18 (32.7) 
Metastatic site, n (%) 

Lymph node 25 (43.1) 
Bone 13 (22.4) 
Lung 26 (44.8) 
Brain 11 (19.0) 
Liver 10 (17.2) 

Metastatic site number, (%) 
0-1 42 (72.4) 
2 8 (13.8) 
≥3 8 (13.8) 

First-line treatment option, n (%) 
Temozolomide 38 (65.5) 
Dabrafenib+trametinib 11 (19) 
Nivolumab 9 (15.5) 

BRAF mutation, n (%) 18 (31) 
Cutaneous malign melanoma, n (%) 39 (67.2) 
Mucosal malign melanoma 8 (13.8) 
Acral malign melanoma 6 (10.3) 
Uveal malign melanoma 5 (8.6) 
Progression, n (%) 

Yes 50 (86.2) 
No 8 (13.8) 

Second-line treatment option, n (%) 
Nivolumab 15 (50) 
Dabrafenib+trametinib 3 (10) 
Temozolomide 4 (13) 
Others 8 (27) 

Status, n (%) 
Alive 17 (29.3) 
Death 41 (70.7) 

TABLE 1:  Demographic and clinical charateristics of the patients.

ECOG: Eastern Cooperative Oncology Group performance status.
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PIV as a predictive marker, demonstrating the use-
fulness of this marker in risk stratification. However, 
PIV was revealed to be non-significant in the subse-
quent multivariate analysis, which could be attributed 
to the associations between several inflammatory in-
dicators or the small sample size of the present study.  

The above findings are consistent with the grow-
ing evidence that highlights the significance of sys-
temic inflammation as a prognostic factor in cancer. 
Certain indicators, such as NLR and PLR, have, for 
instance, been linked to unfavorable outcomes in 
melanoma and other malignancies in previous re-

PFS OS 
Total (n) Total (%) Mean Median p value Mean Median p value 

SIRI 
<1.5 34 59 55.6 45.4

0.022
78.8 58.3

0.006
 

≥1.5 24 41 29.7 21.0 38.9 27.6  
PIV 

<390 33 57 57.4 45.4 78.8 58.3  
≥390 25 43 28.3 19.9 0.007 39.2 30.1 0.007 
Overall 58 100 45.8 31.4 64.5 42.4  

TABLE 2:  PFS and OS times according to infammatory markers.

PFS: Progression-free survival; OS: Overall survival; SIRI: Systemic inflammation response index; PIV: Pan-immune inflammation value

Univariate Multivariate 
Parametres HR (95% CI) p value HR p value 
Age (<65 vs ≥65) 1.48 (0.77-2.81) 0.230 1.67 (0.86-3.21) 0.12 
Gender (female vs male) 1.17 (0.62-2.20) 0.620 - - 
ECOG-PS (0 vs 1) 0.59 (0.18-1.97) 0.390 - - 
De novo metastatic (no vs yes) 2.1 (1.09-4.25) 0.020 1.95 (0.99-3.84) 0.05 
Ulceration status (no vs yes) 1.36 (0.69-2.67) 0.370 - - 
SIRI (<1.5 vs ≥1.5) 2.38 (1.25-4.53) 0.008 2.22 (1.16-4.26) 0.01 
PIV (<390 vs ≥390) 2.37 (1.24-4.51) 0.009 1.24 (0.25-5.97) 0.78 

TABLE 3:  Univariate and multivariate analysis of potential prognostic factors for overall survival.

ECOG-PS: Eastern Cooperative Oncology Group performance status; SIRI: Systemic inflammation response index; PIV: Pan-immune inflammation value; HR: Hazard ratio;  
CI: Confidence interval.

FIGURE 1: Progression-free survival based on the inflammatory markers.
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ports.5,19,20 SIRI and PIV, which include multiple lab-
oratory parameters, may offer superior prognostic 
value and provide a further comprehensive evalua-
tion of the inflammatory status of patients.  

Remarkably, SIRI was revealed as an indepen-
dent prognostic factor, without reliance on other clin-
ical factors such as age, gender, ECOG performance 
status, and de novo metastatic status. This finding 
suggests that SIRI could serve as a robust marker for 
the identification of high-risk patients who could ben-
efit from a more aggressive treatment or closer mon-
itoring.  

The identification of reliable prognostic mark-
ers is crucial for undertaking important treatment de-
cisions for patients and determining their survival 
outcomes. The incorporation of SIRI as an indepen-
dent prognostic factor in clinical practice is conve-
nient and preferable due to the simplicity and 
cost-effectiveness of this indicator. Monitoring SIRI 
in patients with metastatic melanoma would assist in 
identifying the patients at higher risk for disease pro-
gression, and accordingly, design and develop tai-
lored treatment strategies for specific patients.  

Further, the incorporation of the markers of sys-
temic inflammation in prognostic models would play 
an important role in predicting survival outcomes, 
leading to better stratification of patients and im-
proved personalized treatment strategies. 

It is important to state that, despite the favorable 
results, the present study also has a few limitations. 
The results of the study may, for instance, not be 
widely applicable due to the relatively small sample 
size and the retrospective nature of the study. More-
over, while SIRI was revealed as an independent 
prognostic predictor, the importance of PIV remained 
uncertain as this indicator could not reach signifi-
cance in the multivariate analysis. Consequently, 
studies with larger sample sizes and a prospective de-
sign are warranted to confirm the results of the pre-
sent study and further investigate the underlying 
processes involved in the association between sys-
temic inflammation and melanoma progression. 

 CONCLUSION 
SIRI is an important independent prognostic factor for 
patients with metastatic melanoma. The incorporation 
of SIRI into standard clinical practice could facilitate 
personalized treatment for patients, guide clinical de-
cision-making, and provide insights into patient prog-
nosis. Further studies are nonetheless warranted to 
confirm these findings and explore the opportunities 
of using SIRI in combination with other biomarkers to 
achieve improved prognosis prediction. 
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FIGURE 2: Overall survival based on the inflammatory markers.
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