]
£ 3 Routledge
NUTRITION g Taylor & Francingroup

AND CANCER

Nutrition and Cancer

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/hnuc20

Association between the Systemic Immune-
Inflammation Index and Prostate Cancer

Zhumei Luo, Wei Wang, Liyuan Xiang & Tao Jin

To cite this article: Zhumei Luo, Wei Wang, Liyuan Xiang & Tao Jin (30 Oct 2023): Association
between the Systemic Immune-Inflammation Index and Prostate Cancer, Nutrition and Cancer,
DOI: 10.1080/01635581.2023.2272800

To link to this article: https://doi.org/10.1080/01635581.2023.2272800

ﬁ Published online: 30 Oct 2023.

\]
[:1/ Submit your article to this journal &

||I| Article views: 2

A
h View related articles &'

@ View Crossmark data &'
CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=hnuc20


https://www.tandfonline.com/action/journalInformation?journalCode=hnuc20
https://www.tandfonline.com/loi/hnuc20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/01635581.2023.2272800
https://doi.org/10.1080/01635581.2023.2272800
https://www.tandfonline.com/action/authorSubmission?journalCode=hnuc20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=hnuc20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/01635581.2023.2272800
https://www.tandfonline.com/doi/mlt/10.1080/01635581.2023.2272800
http://crossmark.crossref.org/dialog/?doi=10.1080/01635581.2023.2272800&domain=pdf&date_stamp=30 Oct 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/01635581.2023.2272800&domain=pdf&date_stamp=30 Oct 2023

NUTRITION AND CANCER
https://doi.org/10.1080/01635581.2023.2272800

Taylor & Francis
Taylor & Francis Group

‘ W) Check for updates‘

Association between the Systemic Immune-Inflammation Index and

Prostate Cancer

Zhumei Luo?, Wei WangP<, Liyuan Xiang® and Tao Jin®<

aDepartment of Oncology, the Third People’s Hospital of Chengdu, Chengdu, Sichuan, China; "Department of Urology, Institute of
Urology, West China Tianfu Hospital, Sichuan University, Chengdu, Sichuan, China; ‘Department of Urology, Institute of Urology
(Laboratory of Reconstructive Urology), West China Hospital, Sichuan University, Chengdu, Sichuan, China; Department of Clinical

Research Management, West China Hospital, Chengdu, Sichuan, China

ABSTRACT

The systemic immune-inflammation index (Sll) is a novel and integrated marker that has not
been studied with prostate cancer. We aimed to ascertain the association between SII levels
and prostate cancer. We utilized data from the 1999-2010 cycles of the National Health and
Nutrition Examination Survey (NHANES). Multivariate logistic regression analyses were
conducted to evaluate the relationship between SIl and prostate cancer. Additionally,
subgroup analyses stratified by age, BMI, history of hypertension and diabetes were performed.
A total of 8,020 participants were included in our analysis. After full adjustment, SIl was
associated with a 7% increased risk of prostate cancer (OR 1.07, 95% Cl 0.99-1.15, p=0.094).
We further categorized Sl values into three segments and found that individuals in the
highest SIl group had a 33% increased risk of prostate cancer than those in the tertile 1
group (OR 1.33; 95% Cl 1.01-1.81; p=0.044; P for trend = 0.046). In addition, a higher SII level
was associated with a 137% increased risk of prostate cancer in the diabetes subgroup (OR
2.37; 95% Cl 1.08-5.21; p=0.031). The current study suggested that SIl was positively
associated with increased risks of prostate cancer. The SIl might be an easily accessible
indicator for identifying prostate cancer.

Abbreviations: Sll: Systemic immune-inflammation index; NHANES: National Health and
Nutrition Examination Survey; NCHS: National Center for Health Statistics; PIR: ratio of family
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income to poverty; BMI: body mass index; SD: standard deviation

Introduction

Prostate cancer is the most common non-skin cancer
among men worldwide, with an estimated >1,200,000
new diagnoses and 350,000 deaths annually (1). Bell
et al. performed a systematic review of autopsy studies
and found that the prevalence of prostate cancer
increased from 5% at age < 30years to 59% by age
>79years (2). The etiology of prostate cancer is com-
plex, including ethnic background (3), germline muta-
tions (4), dietary factors (5), obesity (6), old age (2)
and smoking (7). Furthermore, growing evidence
reveals that chronic inflammation might contribute
to prostate tumorigenesis (8). Circulating inflamma-
tory marker C-C motif chemokine ligands 21 and 11,
C-reactive protein, and elevated leukocyte counts were
positively associated with an increased risk of prostate
cancer (9-11). Additionally, the neutrophil-lymphocyte

ratio (NLR) and platelet-to-lymphocyte ratio (PLR)
were well-known inexpensive markers that can be
easily obtained from routine blood counts. Higher
NLR and PLR values were associated with the devel-
opment of metastatic prostate cancer (12). However,
many of these biomarkers involve only one or two
type of inflammatory cytokines or cells, and might
not accurately reflect host inflammatory and
immune status.

The systemic immune-inflammation index (SII) is
a novel and integrated marker calculated based on
peripheral lymphocyte, neutrophil, and platelet counts.
The SII index was first developed by Hu et al. to
predict prognosis in hepatocellular carcinoma (13).
Then, it was confirmed that this index was a prom-
ising tool for predicting prognosis in patients with
(14), bladder (15),

colorectal cancer cancer
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endometrial cancer (16) and non-small cell lung can-
cer (17). However, the impact of SII on prostate can-
cer is not fully elucidated, and whether SII acts as an
independent risk factor for developing prostate cancer
remains unclear. Therefore, we utilized data from the
1999 -2010 cycles of the National Health and Nutrition
Examination Survey (NHANES), for the first time, to
ascertain the association between SII levels and pros-
tate cancer.

Methods
Data and Sample Sources

NHANES is a population-based national survey
undertaken by the National Center for Health Statistics
(NCHS) of the Centers for Disease Control and
Prevention in the U.S. The Centers for Disease Control
and Prevention collected a wide variety of health and
nutritional statistics on the non-institutionalized, civil-
ian population utilizing a multistage probability sam-
pling design. The Institutional Review Board of NCHS
approved the survey protocol and each recruited par-
ticipant had signed informed consent. Six cycles of
the NHANES (1999-2000, 2001-2002, 2003-2004,
2005-2006, 2007-2008 and 2009-2010) were selected
as data simultaneously recording SII and prostate can-
cer was only available in these years. The exclusion
criteria were: (I) female participants (N=31,575); (II)
age < l8years (N=13,576); (III) incomplete data of
dietary, demographic and socioeconomic (N=4,276);
(IV) incomplete data of SII (N=1,834); (V) missing
data of prostate cancer (N=2,879). Eventually, 8,020
individuals were enrolled in the final analysis
(Figure 1).

Exposure and Outcome Assessment

Lymphocyte, neutrophil, and platelet counts (present
by x10° cells/ul) were obtained utilizing automated
hematology analyzing devices. The SII value was
designed as the exposure variable and measured as
(platelet count x neutrophils count)/lymphocytes (13).
The endpoint of this study was the history of prostate
cancer, which was assessed by the question “Have you
ever been told by a doctor or health professional that
you had prostate cancer”.

Covariates

This investigation included the following covariates
based on previous studies (18, 19): age, race (Mexican

Figure 1. Flowchart of the study population from NHANES
1999-2010.

American, other Hispanic, Non-Hispanic white,
Non-Hispanic black, and other race), the ratio of fam-
ily income to poverty (PIR) (< 1.3, 1.3-3.5 and > 3.5)
(20, 21), an education level (less than high school,
high school and above high school), body mass index
(BMI) (< 25, 25-30 and > 30), smoking status (non-
smoker, former smoker and current smoker), diabetes
(Yes and no), hypertension (Yes and no), total energy
intake, protein intake, carbohydrate intake, total fat
intake, total polyunsaturated fatty acids intake, cho-
lesterol intake, calcium intake, magnesium intake and
C-reactive protein. Current smokers were defined as
participants who answered "Yes” to the question “Have
you smoked at least 100 cigarettes in your entire life?”
and “Yes” to “Do you now smoke cigarettes?”; Former
smokers were defined as those who answered “Yes”
to the first question and “No” to the second question;
Individuals who responded “No” to the first question
were classified as nonsmokers (22, 23). Hypertension
and diabetes are defined as a prior diagnosis of hyper-
tension or diabetes.

Statistical Analysis

The current study analysis was adjusted for sampling
weights, strata, and primary sampling units. As all
continuous variables had nonnormal distributions, the



comparison between non-prostate-cancer and prostate
cancer groups was conducted by Kruskal Wallis Rank
Test for continuous variables and chi-square test for
categorical variables. Continuous and categorical vari-
ables were presented as median (Quartile 1 - Quartile
3) and percentage values, respectively. Multivariate
logistic regression analyses were established to evaluate
the independent relationship between SII and prostate
cancer. The crude model was adjusted for no con-
founders. The model I simply adjusted for age, race
and BMI, while Model II adjust for age, race, ratio
of family income to poverty, education level, BMI,
smoking, diabetes, hypertension total energy, protein,
carbohydrate, total fat, total polyunsaturated fatty
acids, cholesterol, calcium, magnesium and C-reactive
protein. We utilized the Box-Tidwell method to assess
a linear relationship between continuous independent
variables and dependent variable logit conversion val-
ues (24). There was no multicollinearity among inde-
pendent variables in the model.

Additional sensitivity analyses were also performed
to test the robustness of our results: we categorized
SIT values into three segments to examine whether
there existed a dose-response association. To investi-
gate the relationship between SII and prostate cancer
in different subgroups, subgroup analysis was carried
out. Potential effect modifiers included age (<60 and
>60years), BMI (< 25, 25-30 and > 30), history of
hypertension (Yes and no) and diabetes (Yes and no).
Interaction analysis was performed as well to evaluate
the heterogeneity of the correlation between the sub-
groups. All analyses were conducted with R software
(version 4.1.2) and Empower (www.empowerstats.
com). Results were regarded as statistically significant
for p<0.05 (double-sided).

Results

A total of 8,020 participants were included in our
analysis, with 4.0% having a history of prostate cancer.
The baseline characteristics of respondents by prostate
cancer status were illustrated in Table 1. Compared
with the non-prostate-cancer group, participants in
the prostate cancer group were more likely to be older
[75.0 (68.0-80.0) vs. 59.0 (48.0-69.0), p<0.001],
Non-Hispanic Black (25.9% vs. 18.4%, p<0.001), with
a PIR from 1.3 to 3.5 (51.0% vs. 38.3%, p<0.001),
former smoker (53.0% vs. 39.2%, p<0.001), with a
history of hypertension (36.8% vs. 28.3%, p<0.001),
a lower total energy intake [1905.5 (1452.3-2403.5)
vs. 2137.0 (1576.8-2801.3), p<0.001], a lower protein
intake [74.5 (53.4-98.1) vs. 81.7 (58.8-109.9),
p<0.001], a lower carbohydrate intake [227.2
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(169.2-292.0) vs. 251.8 (183.3-338.4), p<0.001], a
lower total fat intake [69.1 (50.0-98.9) vs. 78.2 (52.1-
109.4), p<0.001], a lower total polyunsaturated fatty
acids intake [14.5 (9.3-21.5) vs. 15.7 (9.9-23.6),
p=0.048], a lower cholesterol intake (236.6 (140.0-
426.3) vs. 258.0 (151.0-457.4), p=0.038), a lower
magnesium intake (265.5 (200.8-354.0) vs. 290.0
(209.0-388.9), p=0.006), a lower lymphocyte counts
[1.6 (1.2-2.1) vs. 1.9 (1.5-2.4), p<0.001], a lower
platelet counts [228.0 (187.0-266.0) vs. 234.0 (200.0—
275.0), p=0.012] and a higher SSI value [526.8
(373.5-772.9) vs. 484.2 (343.3-684.0), p<0.001]
(Table 1).

The baseline characteristics of participants by tertile
of SII were presented in Table 2.

Compared with men in the lowest SII group, men
in the highest SII group were more likely to be older,
Non-Hispanic White, with a PIR from 1.3 to 3.5, with
a BMI less than 25, former or current smoker, with
a history of diabetes, with a lower level of lymphocyte
counts, with a higher level of C-reactive protein,
higher neutrophil counts, higher platelet counts and
with a history of prostate cancer (all p<0.05) (Table 2).

Table 3 demonstrates the associations between SII
and prostate cancer. Our results indicated that SII was
associated with higher risks of prostate cancer (Crude
Model, OR 1.15, 95% CI 1.08-1.22, p<0.001; Model
I, OR 1.09, 95% CI 1.02-1.14, p=0.045). After full
adjustment, SII was associated with a 7% increased
risk of prostate cancer (Model II, OR 1.07, 95% CI
0.99-1.15, p=0.094) (Table 3). We further categorized
SII values into three segments to examine the robust-
ness of our results. Our results demonstrated a
dose-response correlation between SII and prostate
cancer after adjusting for all covariates. Individuals
in the highest SII group had a 33% increased risk of
prostate cancer than those in the tertile 1 group
(Model II, OR 1.33; 95% CI 1.01-1.81; p=0.044; P
for trend = 0.046) (Table 3).

There was no significant interaction in each sub-
group in the association between SII and prostate
cancer, except for stratifying by a history of diabetes
(P for interaction = 0.026) (Figure 2). After adjusting
for all the potential covariates, our results revealed
that higher SII level was associated with a 137%
increased risk of prostate cancer in the diabetes sub-
group (Model II, OR 2.37; 95% CI 1.08-5.21; p=0.031)
(Figure 2).

Discussion

The current study is the first large cross-sectional
study to evaluate the correlation between SII and
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Table 1. Baseline characteristics of participants by prostate cancer status in NHANES 1999-2010.

No prostate cancer Has prostate cancer P value

Number 7699 321
Age, years 59.0 (48.0-69.0) 75.0 (68.0-80.0) < 0.001
Race, n (%) < 0.001

Mexican American 1481 (19.2%) 20 (6.2%)

Other Hispanic 478 (6.2%) 11 (3.4%)

Non-Hispanic White 4074 (52.9%) 198 (61.7%)

Non-Hispanic Black 1413 (18.4%) 83 (25.9%)

Other race 253 (3.3%) 9 (2.8%)
Ratio of family income to poverty, n (%) < 0.001

Less than 1.3 1854 (26.2%) 48 (16.4%)

1.3-35 2708 (38.3%) 149 (51.0%)

Over 3.5 2512 (35.5%) 95 (32.5%)
Education level, n (%) 0.056

Less than high school 2453 (32.1%) 92 (28.7%)

High school 1796 (23.5%) 67 (20.9%)

Above high school 3374 (44.1%) 159 (49.5%)

Missing 22 (0.3%) 3 (0.9%)
BMI, kg/m?, n (%) 0.966

BMI < 25 1893 (25.0%) 80 (25.6%)

25 < BMI < 30 3172 (41.8%) 129 (41.2%)

BMI > 30 2516 (33.2%) 104 (33.2%)
Smoking, n (%) < 0.001

Nonsmoker 2903 (37.7%) 121 (37.7%)

Former smoker 3018 (39.2%) 170 (53.0%)

Current smoker 1778 (23.1%) 30 (9.3%)
History of diabetes, n (%) 0.912

Yes 1182 (15.4%) 53 (16.5%)

No 6517 (84.6%) 268 (83.5%)
History of hypertension, n (%) < 0.001

Yes 2178 (28.3%) 118 (36.8%)

No 5519 (71.7%) 203 (63.2%)
Total energy (kcal) 2137.0 (1576.8-2801.3) 1905.5 (1452.3-2403.5) < 0.001
Protein (gm) 81.7 (58.8-109.9) 74.5 (53.4-98.1) < 0.001
Carbohydrate (gm) 251.8 (183.3-338.4) 227.2 (169.2-292.0) < 0.001
Total fat (gm) 78.2 (52.1-109.4) 69.1 (50.0-98.9) < 0.001
Total polyunsaturated fatty acids (gm) 15.7 (9.9-23.6) 14.5 (9.3-21.5) 0.048
Cholesterol (mg) 258.0 (151.0-457.4) 236.6 (140.0-426.3) 0.038
Calcium (mg) 786.0 (498.0-1164.1) 772.9 (510.8-1079.3) 0.293
Magnesium (mg) 2900 (209.0-388.9) 265 5 (200.8-354.0) 0.006
C-reactive protein (mg/dl) 2 (0.1-0.4) 2 (0.1-0.5) 0.182
Lymphocyte counts, 103/pl 9 (1.5-2.4) 6 (1.2-2.1) < 0.001
Neutrophil counts, 103/ul 0 (3.1-5.1) 0 (3.1-5.0) 0.387
Platelet counts, 103/l 2340 (200.0-275.0) 2280 (187.0-266.0) 0.012
Systemic immune-inflammation index 484.2 (343.3-684.0) 526.8 (373.5-772.9) < 0.001

BMI, body mass index.

The values are presented as weighted median (Quartile 1 — Quartile 3) or unweighted counts (weighted %).

prostate cancer. We included a total of 8,020 partic-
ipants for analysis, and found that SII was associated
with a 7% increased risk of prostate cancer although
this correlation was not statistically significant (OR
1.07, 95% CI 0.99-1.15, p=0.094). Furthermore, indi-
viduals in the highest SII group had a 33% increased
risk of prostate cancer than those in the tertile 1
group (OR 1.33; 95% CI 1.01-1.81; p=0.044; P for
trend = 0.046). These positive associations were inde-
pendent of potential covariates including demograph-
ics, socioeconomic factors, smoking, history of diabetes
and hypertension, total energy intake, protein intake,
carbohydrate intake, total fat intake, total polyunsat-
urated fatty acids intake, cholesterol intake, calcium
intake, magnesium intake and C-reactive protein. In
addition, subgroup analysis revealed that higher SII
level was associated with a 137% increased risk of

prostate cancer in the diabetes subgroup (OR 2.37;
95% CI 1.08-5.21; p=0.031).

As an emerging noninvasive indicator, SII has been
confirmed to possess high diagnostic and prognostic
value in many diseases (13, 14, 16, 17, 25). Moreover,
several studies have determined the relationship
between preoperative SII levels and oncological out-
comes in patients with prostate cancer (26, 27). Rajwa
et al. included 214 patients with radio-recurrent pros-
tate cancer, and treated them with salvage radical
prostatectomy (26). The authors found that higher
preoperative SII was predictive for lymph node metas-
tasis (OR 3.32, 95% CI 1.45-7.90, p=0.005), and
non-organ confined disease (OR 2.55, 95% CI 1.33-
4.97, p=0.005) (26). After full adjustment, higher SII
was associated with worse cancer-specific survival (HR
22.11, 95% CI 1.23-398.12, p=0.036) and overall
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Table 2. Baseline characteristics of participants by tertile of Systemic Immune-Inflammation index in NHANES 1999-2010.

Tertile 1 Tertile 2 Tertile 3 P value
Number 2673 2673 2674
Age, years 58.0 (47.0-68.0) 58.0 (47.0-70.0) 62.0 (50.0-73.0) < 0.001
Race, n (%) < 0.001
Mexican American 506 (18.9%) 536 (20.1%) 459 (17.2%)
Other Hispanic 175 (6.5%) 169 (6.3%) 145 (5.4%)
Non-Hispanic White 1139 (42.6%) 1474 (55.1%) 1659 (62.0%)
Non-Hispanic Black 765 (28.6%) 410 (15.3%) 321 (12.0%)
Other race 8 (3.3%) 4 (3.1%) 0 (3.4%)
Ratio of family income to poverty, n (%) 0.019
Less than 1.3 639 (26.1%) 603 (24.6%) 660 (26.7%)
1.3-35 951 (38.9%) 919 (37.5%) 987 (40.0%)
Over 3.5 856 (35.0%) 929 (37.9%) 822 (33.3%)
Education level, n (%) 0.038
Less than high school 903 (34.0%) 823 (31.0%) 819 (30.9%)
High school 575 (21.6%) 618 (23.3%) 672 (25.3%)
Above high school 1171 (44.1%) 1209 (45.5%) 1153 (43.4%)
Missing 7 (0.3%) 8 (0.3%) 10 (0.9%)
BMI, kg/m?, n (%) < 0.001
BMI < 25 636 (24.1%) 602 (22.8%) 735 (28.1%)
< BMI < 30 1170 (44.3%) 1095 (41.5%) 1036 (39.6%)
BMI > 30 833 (31.6%) 939 (35.6%) 848 (32.4%)
Smoking, n (%) < 0.001
Nonsmoker 1085 (40.6%) 1031 (38.6%) 908 (34.0%)
Former smoker 1005 (37.6%) 1082 (40.5%) 1101 (41.2%)
Current smoker 583 (21.8%) 560 (20.9%) 665 (24.9%)
History of diabetes, n (%) 0.015
Yes 410 (15.3%) 373 (14.0%) 452 (16.9%)
No 2263 (84.7%) 2300 (86.0%) 2222 (83.1%)
History of hypertension, n (%) 0.518
Yes 759 (28.4%) 764 (28.6%) 773 (28.9%)
No 1913 (71.6%) 1909 (71.4%) 1900 (71.1%)
Total energy (kcal) 2137.0 (1573.0-2767.4) 2152.0 (1630.0-2860.0) 2080.0 (1519.0-2723.1) < 0.001
Protein (gm) 81.2 (58.2-109.0) 83.1 (60.0-111.5) 79.7 (57.4-107.6) 0.007
Carbohydrate (gm) 253.5 (183.3-334.1) 255.8 (187.7-345.2) 243.2 (176.0-330.7) < 0.001
Total fat (gm) 76.1 (51.0-107.2) 80.3 (53.9-111.7) 76.2 (50.6-108.0) 0.001
Total polyunsaturated fatty acids (gm) 15.6 (9.8-23.4) 16.2 (10.3-24.4) 15.0 (9.5-22.8) < 0.001
Cholesterol (mg) 257.0 (150.7-458.5) 263.0 (159.0-456.0) 250.3 (143.3-455.0) 0.066
Calcium (mg) 757.0 (484.0-1110.0) 801.0 (524.2-1186.0) 796.1 (489.2-1169.3) < 0.001
Magnesium (mg) 288.0 (207.0-378.8) 295.1 (216.0-393.0) 283.0 (203.0-387.0) 0.004
C-Reactive protein (mg/dl) 0.2 (0.1-0.3) 0.2 (0.1-0.4) 0.3 (0.1-0.6) < 0.001
Lymphocyte counts, 103/pl 2.2 (1.8-2.7) 1 9 (1.6-2.4) 1 6 (1.3-2.0) < 0.001
Neutrophil counts, 103/ul 3.0 (2.4-3.7) 1 (3.4-4.8) 2 (4.3-6.3) < 0.001
Platelet counts, 103/l 205.0 (174.0-238.0) 236.0 (203.0-270.0) 267.0 (229.0-306.0) < 0.001
Prostate cancer, n (%) 0.003
Yes 85 (3.2%) 103 (3.9%) 133 (5.0%)
No 2588 (96.8%) 2570 (96.1%) 2541 (95%)

BMI, body mass index.

The values are presented as weighted median (Quartile 1 — Quartile 3) or unweighted counts (weighted %).

Table 3. Association between systemic immune-inflammation index and prostate cancer in NHANES 1999-2010.

Systemic immune-inflammation index Group

OR (95% Cl), P value

Crude Model

Model | Model I

Continuous
Tertile

1

2

3
P for trend

1.15 (1.08, 1.22), < 0.001

1

1.22 (0.91, 1.63), 0.182
1.59 (1.21, 2.10), < 0.001
< 0.001

1.09 (1.02,1.14), 0.045 1.07 (0.99, 1.15), 0.094

1 1
1.26 (0.93, 1.71), 0.140 1.24 (0.91, 1.70), 0.164
1.40 (1.04, 1.88), 0.027 1.33 (1.01, 1.81), 0.044
0.032 0.046

Model I: adjust for age, race and BMI.

Model II: adjust for age, race, ratio of family income to poverty, education level, BMI, smoking, diabetes, hypertension total energy, protein, carbohydrate,
total fat, total polyunsaturated fatty acids, cholesterol, calcium, magnesium and C-reactive protein.

survival (HR 5.98, 95% CI 1.67-21.44, p=0.006) (26).
Additionally, Wang et al. included 291 patients with
pathologically confirmed localized prostate cancer who
underwent radical prostatectomy for analysis (27).
Their results demonstrated that higher preoperative

SII levels were associated with unfavorable patholog-
ical T stage (HR 1.243; 95% CI, 0.806-1.917, p=0.039)
and Gleason score (HR 1.577; 95% CI, 0.965-1.578,
p=0.038) (27). Kaplan-Meier analysis also revealed
an independent association between SII and shorter
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Figure 2. Subgroup analysis for the association between SIl and prostate cancer.

biochemical recurrence-free survival (27). However,
whether SII is significantly related to prostate cancer
development remains unclear. In our study, we found
that participants in the highest SII group had a 33%
increased risk of prostate cancer than those in the
tertile 1 group. This might be explained by the SII
value being calculated from neutrophil, platelet counts
and lymphocytes, which simultaneously reflect host
inflammatory response, thrombus formation and adap-
tive immunity. Neutrophils exert pro-tumor functions
by producing reactive oxygen species and reactive
nitrogen species, which are genotoxic and can promote
tumor initiation (28). Besides, neutrophils can con-
tribute to immune tolerance by the release of arginase,
interleukin 10 and inducible nitric oxide synthase
(28). A large number of studies demonstrate that
platelets are involved in all phases of cancer develop-
ment (29). For instance, platelets could be activated

and recruited by cancer cells, then secreting vascular
endothelial growth factor to promote cell proliferation
and angiogenesis (29). CD4 and CD8 T cells eliminate
cancer cells by the production of interferon-gamma
and tumor necrosis factor-alpha (30).

Our subgroup analysis revealed that a higher SII
level was associated with a 137% increased risk of
prostate cancer in the diabetes subgroup. This might
be attributed by that the individuals with diabetes
demonstrated higher levels of insulin/insulin-like
growth factor and inflammatory cytokines, which
provides good circumstances for cancer cell prolifer-
ation and differentiation (31, 32). In addition, we
observed that compared with those whose age < 60,
men with age >60years were associated with an
increased risk of prostate cancer although this cor-
relation was not statistically significant. Further stud-
ies are needed to verify our results.



Our research still has several limitations. First, the
cross-sectional design of the NHANES means that
causal relationships cannot be established. Second, the
data of neutrophil, platelet counts and lymphocyte
counts were obtained from a single blood test, which
might not accurately reflect the long-term inflamma-
tory and immune status. Third, the current study only
included the U.S. population for analysis, Forth, addi-
tional potential confounding factors might be missed
and affects our results.

Conclusion

Overall, our study revealed that higher SII levels were
closely related to increased risks of prostate cancer.
SII is a convenient and noninvasive indicator derived
from routine blood measurements, and it should be
fully included in the diagnosis and management of
prostate cancer.
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