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Abstract

Aim: This study investigated the relationship between systemic inflammation markers in peripheral blood, 18F-FDG PET/CT staging, PET/CT visual data, and
semi-quantitative values in lung cancer.

Methods: The study included 76 newly diagnosed lung cancer patients who underwent 18F-FDG PET/CT for staging between 2023 and 2024.

Results: A significant positive correlation was found between the maximum standardized uptake value (SUVmax) of the lung mass and the systemic immune-
inflammation index (Sll). However, no significant correlation was observed between the SUVmax of the lung mass and the platelet-to-lymphocyte ratio (PLR)
or neutrophil-to-lymphocyte ratio (NLR). A significant positive correlation was also found between the total lesion glycolysis and metabolic tumor volume of
the lung mass and the SlI, NLR, and PLR.

Conclusion: Our findings suggest that metabolic parameters on initial PET/CT are positively correlated with systemic inflammation markers. We propose that
both factors contribute to a poorer prognosis in lung cancer and should be considered during patient follow-up. Additionally, we would like to emphasize that
the possibility of an underlying malignancy should not be overlooked in patients with elevated inflammation levels, especially those admitted to the hospital
for other clinical reasons.

Keywords
lung cancer, systemic immune-inflammation index, maximum standardised uptake value, positron emission tomography, computer tomography

DOI: 10.4328/ACAM.22844 Received: 04/08/2025 Accepted: 06/10/2025 Published Online: 22/10/2025 Printed: 01/03/2026 Ann Clin Anal Med 2026;17(3):209-212
Corresponding Author: Ozge Ulas, Department of Nuclear Medicine, School of Medicine, Tokat Gaziosmanpasa University, Tokat, Tiirkiye.

E-mail: ozgeulas23@gmail.com P: +90 538 403 38 67

Corresponding Author ORCID ID: https://orcid.org/0000-0002-8687-5769

Other Authors ORCID ID: Zekiye Hasbek, https://orcid.org/0000-0002-8119-3363

Annals of Clinical and Analytical Medicine | 209



18F-FDG PET/CT in lung cancer

Introduction

It is estimated that one in three people worldwide will develop
cancer, and one in four will die from it." Lung cancer is the cause
of cancer-related deaths on a global scale, with approximately
2.48 million new cases and 1.8 million deaths, respectively.
It is also the second most common type of cancer in both
women and men.? Approximately 80% of lung cancer cases are
attributed to smoking.® In general, lung cancers are classified
into small-cell lung cancer and non-small-cell lung cancer.*
Inflammationhas beenrecognized as anunfavourable prognostic
factor in lung cancer.> Numerous studies have demonstrated
its role in promoting angiogenesis, immune evasion, and the
development of distant metastases.® As a result, several indices
have been developed to reflect peripheral inflammation. These
include the neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), and the systemic immune-inflammation
index (Sll), which is calculated by multiplying the NLR by the
platelet count. Furthermore, studies have reported that elevated
levels of these inflammatory markers are associated with more
advanced tumour stages.’

18F- fluorodeoxyglucose positron emission tomography/
computer tomography (18F-FDG PET/CT), which provides
both functional and anatomical imaging, is a non-invasive
whole-body imaging modality used in the diagnosis, staging,
and assessment of treatment response in lung cancer?®
Semi-quantitative parameters derived from PET/CT, such as
maximum standardized uptake value (SUVmax), total lesion
glycolysis (TLG), and metabolic tumour volume (MTV), reflect
tumour metabolism and biological aggressiveness.® Additionally,
a recent systematic review indicated that PET/CT metabolic
parameters have prognostic value in various cancers, including
lung cancer.™

The aim of this study was to investigate the relationship
between systemic inflammation markers in peripheral blood and
18F-FDG PET/CT findings, including staging, visual assessment,
and semi-quantitative parameters, in patients with lung cancer.

Materials and Methods

The study included 76 newly diagnosed lung cancer patients
who underwent 18F-FDG PET/CT for staging between 2023 and
2024. Patients with a history of prior cancer treatment were
excluded from the study. Additionally, those who had received
surgery, chemotherapy, or radiotherapy were not included.
18F-FDG PET/CT PET/CT images were evaluated in the
Department of Nuclear Medicine both visually and quantitatively.
Quantitative parameters included maximum standardized
uptake value (SUVmax), mean standardized uptake value
(SUVmean), total lesion glycolysis (TLG), and metabolic tumour
volume (MTV). The presence or absence of metastases and
their anatomical locations, as detected on PET/CT, were also
recorded.

18F-FDG PET/CT Imaging Protocol:

Patients were instructed to fast for at least 4-6 hours, and
their blood glucose levels were measured before the imaging
procedure. Only patients with fasting blood glucose levels below
200 mg/dL were injected with the radiopharmaceutical. During
the 18F-FDG PET/CT examinations, an average dose of 10 mCi

of 18F-FDG was administered. After the injection, all patients
were asked to rest in the relaxation room for 45-60 minutes.
Imaging was performed using the General Electric Discovery
PET/CT 600 device. CT imaging was conducted with a 16-slice
spiral scanner at 120 kV and 172 mAs for attenuation correction
and anatomical correlation. Three-dimensional PET imaging
was performed, covering the body from the skull to the proximal
thigh. PET imaging was conducted for approximately 2 minutes
at each bed position. Axial, coronal, and sagittal fusion images
were generated using the iterative reconstruction method. The
maximum standardized uptake values (SUVmax) were calculated
based on the PET images. An adaptive threshold setting of 42%
of the maximum regional metabolic activity was applied to the
PET images, and the region of interest (ROI) was placed within
the primary tumor, avoiding the peripheral area.

The following formula was used to calculate the SUVmax:
[Activity in ROl (mCi/mL) x Body Weight (grams)] + Injected
Dose (mCi)

Ethical Approval

This study was approved by the Ethics Committee of Tokat
Gaziosmanpasa University, Faculty of Medicine (Date: 2025-
02-25, No: E-15235480-050.04-534232).

Statistical Analysis

The data obtained from our study were analyzed using the
SPSS 23.0 software. The normality of the data was assessed
both visually (histogram and probability plots) and analytically
(Kolmogorov-Smirnov/Shapiro-Wilk tests). Since the data did
not meet the assumptions of normality, the Mann-Whitney
U test was used to compare two independent groups. For
categorical data, differences in frequencies between groups
were evaluated using the Chi-square test. For the analysis of
numerical variables, correlation coefficients and statistical
significance were calculated using the Spearman test when at
least one of the variables did not follow a normal distribution.
The significance level was set at 0.05.

Reporting Guidelines
This
accordance with the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines.

retrospective observational study was reported in

Table 1. Relationship between metabolic parameters of the
primary tumor in the lung, SII, PLR and NLR

SUVmax P=0.041* P=0.059 P=0.057
TLG p=0003* p=0004* p=0012*
MTV p=0005* p=001* p=0031*
NLR

*p < 0.05

Abbreviations: Sll: Systemic immune-inflammation index, PLR: Platelet-to-
lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, SUVmax: standard
uptake value, TLG: Total lesion glycolysis, MTV: Metabolic tumour
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Results

The mean age of the 76 patients, 12 of whom were female
(15.8%) and 64 of whom were male (84.2%), was 65 years.
Of these, 35 patients (46.1%) were younger than 65 years,
while 41 patients (53.9%) were 65 years or older. A total of
55 patients (72%) were smokers, and 21 patients (28%) were
non-smokers. Data from 3 patients (4%) were unavailable. At
the time of diagnosis, 25 patients (32.9%) had metastasis,
while 51 patients (67.1%) did not. No significant correlation
was found between the presence of metastasis and smoking
status, lung tumour SUVmax, TLG, or MTV values (p = 0917,
p = 0232, p = 0.899, p = 0.511). Furthermore, no significant
correlation was observed between metastasis and SlI, PLR, or
NLR (p = 0.532, p = 0.899, p = 0.486). Regarding pathological
subtypes, 34 patients (44.7%) had squamous cell carcinoma, 29
patients (38.2%) had adenocarcinoma, and 13 patients (17.1%)
had small cell carcinoma. No significant correlation was found
between metastasis and pathological subtypes (p = 0.234).

A significant positive correlation was found between the
SUVmax value of the lung mass and Sl (p = 0.041, r = 0.235),
(Table 1). However, no significant correlation was observed
between the SUVmax of the lung mass and PLR or NLR (p =
0.059, p = 0.057). There was also no significant correlation
between the SUVmax value of the lung mass and smoking
status (p = 0.775).

A significant positive correlation was observed between the
TLG value of the lung mass and SlI, NLR, and PLR (p = 0.003, p
= 0.004, p = 0.012). Similarly, a significant positive correlation
was found between the MTV value of the lung mass and SlI,
NLR, and PLR (p = 0.005, p = 0.01, p = 0.031). All 18F-FDG PET/
CT parameters of the lung mass were most strongly associated
with SlI, with NLR being the second most strongly associated.
Among metabolic parameters, inflammation markers were
most strongly associated with TLGC.

No significant correlation was found between systemic
inflammatory markers and metabolic markers in early-stage
cancers and diffuse-stage cancers. Additionally, no significant
correlation was observed between smoking and SlI, PLR, or
NLR. Similarly, no significant correlation was found between
age group and SlI, PLR, or NLR.

Discussion

Recently, numerous studies have reported a relationship between
tumour development and inflammation, highlighting the role of
inflammation in both the initiation and progression of tumours.
Neutrophils, lymphocytes, and platelets—key components of the
inflammatory response—have been implicated in tumour cell
proliferation, angiogenesis, and metastasis.”’'> Consequently,
inflammation has been identified as a negative prognostic
factor in many types of cancer. Moreover, semi-quantitative
PET/CT parameters such as SUVmax, TLG, and MTV have also
been shown to have prognostic value.”

A total of seven studies involving 2,070 patients have
demonstrated that high systemic immune-inflammation index
(SH) values, calculated at the time of diagnosis and before
treatment, are associated with poor prognosis in patients with
lung cancer.' Several of these studies also reported that SlI is
superior to NLR and PLR in predicting prognosis. In our study,

all metabolic markers of the lung tumour were most strongly
associated with Sll. As metabolic parameters increased, Sl
levels also rose. Elevated levels of these markers are indicative
of poor prognosis. Following SlI, the neutrophil-to-lymphocyte
ratio (NLR) showed the second strongest correlation with
metabolic activity.

In a meta-analysis of 17 studies involving 8,877 patients,
high systemic immune-inflammation index (Sll) values were
associated with worse overall survival (OS) and progression-
free survival (PFS) compared to low Sl values.’® These studies
did not find a significant relationship between pathological
subtype and SlI. Similarly, in our study, no significant association
was observed between pathological subtype and SlI.
Semi-quantitative PET/CT parameters, including SUVmax, TLG,
and MTV, are prognostic indicators in cancer patients.’'®17
Mirilli et al. reported that the neutrophil-to-lymphocyte ratio
(NLR) was a prognostic factor and showed a significant positive
correlation with both TLG and MTV.'” Consistently, our study
also demonstrated a significant correlation between NLR and
TLG and MTV values.

In a study of 132 patients, Goksel et al. found a significant
association between MTV and TLG and systemic inflammation
markers, while no such relationship was observed with SUVmax.'®
Oner et al. reported that NLR could predict advanced-stage
renal cell carcinoma, and Gdoksel et al. found that NLR and PLR
levels were significantly higher in late-stage compared to early-
stage lung cancer patients.'®'® However, in our study, we did
not observe a significant association between disease stage
(local vs. advanced) and either systemic inflammatory markers
or PET/CT metabolic parameters.

Hu et al. reported that TLG and MTV were associated with both
early and advanced stages in lung cancer patients in a study of
119 patients and that disease progression was accompanied
by an increase in metabolic parameters.® In line with our
findings, a significant positive correlation was observed
between TLG, MTV, and the systemic immune-inflammation
index (SlI), NLR, and PLR. Additionally, similar to our study, no
significant correlation was found between smoking and either
inflammatory or metabolic markers.

In contrast, a study by Cekici et al. found a significant positive
correlation between smoking and NLR.?' The limitations of our
study include its retrospective design, the differing sex ratio,
the exclusion of patients with concomitant inflammatory lung
diseases, and the relatively small sample size. Additionally, as
we were unable to present the survival data of the patients, a
prognosis analysis could not be performed.

Limitations

One of the limitations of our study was the relatively small
sample size and its retrospective design. Additionally, it was
not known whether the patients had concomitant benign
inflammatory lung diseases.

Conclusion

According to the results of our study, metabolic parameters
at baseline PET/CT were positively correlated with systemic
inflammation markers. We suggest that both parameters
contribute to a poorer prognosis in lung cancer and should be
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considered when monitoring such patients. Although we could
not assess the prognosis due to the retrospective nature of our
study, we plan to expand our research in the future to include
a prognostic analysis. Additionally, we would like to emphasize
that the possibility of an underlying malignancy should not
be overlooked in patients with elevated inflammation levels,
especially those admitted to the hospital for other clinical
reasons.

While there has been considerable interest in inflammation
markers in cancer patients recently, few publications have

explored the relationship between inflammation markers

and metabolic parameters in lung cancer, and studies on the
systemic immune-inflammation index (SIl) in lung cancer
remain limited.
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FDG: Fluorodeoxyglucose

MTV: Metabolic Tumor Volume

NLR: Neutrophil-to-Lymphocyte Ratio

PET/CT: Positron Emission Tomography/Computed Tomography
PLR: Platelet-to-Lymphocyte Ratio

ROI: Region of Interest

SlI: Systemic Immune-Inflammation Index
SUVmax: Maximum Standardized Uptake Value
SUVmean: Mean Standardized Uptake Value
TLG: Total Lesion Glycolysis
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