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Abstract

Background: Sexually transmitted infections and chronic inflammation have been associated
with an increased risk of prostate cancer. Inflammatory mediators, such as cytokines and free
radicals, have been hypothesized to play a role.

Methods: To explore the role of inflammation in prostate cancer risk further, we examined the
association between pre-diagnostic serum levels of interleukin-16 (IL-16), an important pleiotropic
cytokine, and prostate cancer risk among 932 Caucasian cases and 942 controls and 154 African-
American cases and 302 controls in the Prostate, Lung, Colorectal, and Ovarian Cancer Screening
Trial. Serum IL-16 was quantified using enzyme-linked immunoassay. Logistic regression was
used to estimate associations between IL-16 and prostate cancer risk, separately by race.

Results: Although no association between IL-16 and prostate cancer overall was observed
among Caucasians (p=0.27), a significantly increased risk of high grade prostate cancer, defined as
Gleason = 7 (phet=0.02), was observed with increasing levels of 1L-16 (OR3q vs 1st tertile = 1-37,
95% CI = 1.04-1.81, pireng = 0.02). We also discovered a significant interaction between IL-16

and history of gonorrhea (p = 0.04). Among Caucasian men with a history of gonorrhea, elevated
IL-16 levels were associated with an increased risk of prostate cancer (OR3q vs 1st tertile = 3-64,
95% CI = 1.14-11.6) but no association was seen among those without a history of gonorrhea
(OR3d vs 15t tertile = 1.06, 95% CI = 0.83-1.34). No associations were observed among African
Americans.
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Conclusions: This study found evidence that higher pre-diagnostic IL-16 levels may be
associated with increased risk of high grade disease, supporting inflammation as potential
mechanism by which sexually transmitted diseases may increase risk.
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Introduction

Epidemiologic associations between inflammation and prostate cancer have long been noted
(1, 2). Although based primarily on retrospective case-control studies, sexually transmitted
infections, including gonorrhea, have been associated with an increased risk of prostate
cancer in two recent meta-analyses, with incomplete overlap of included studies (3, 4).
Obesity, which is associated with a pro-inflammatory state, has been associated with an
increased risk of death from prostate cancer (6), but not incidence. Although not entirely
consistent, non-steroidal anti-inflammatory drugs have been associated with a decreased risk
of prostate cancer in some studies (7-11). Evidence suggests that proliferative inflammatory
atrophy of the prostate may be a precursor lesion to prostate cancer (12-14). Inflammatory
non-cancerous tissue has been reported to be a common finding in prostate biopsies
performed for clinical indications (15-17). In a study within the Prostate Cancer Prevention
Trial, histopathological signs of chronic inflammation in non-cancerous prostate tissue were
associated with an increased risk of prostate cancer even among men with no clinical
indications for biopsy (18) supporting an etiologic link between inflammation and prostate
cancer risk.

IL-16 is a pro-inflammatory cytokine (19) and chemoattractant for a broad variety of
immune cell types with CD4 co-receptors (20). Levels of the cytokine IL-16 have been
associated with disease states in both infectious disease (21, 22) and chronic autoimmune
conditions such as systemic lupus erythematosus (23, 24), rheumatoid arthritis (25), and
scleroderma (26). Serum IL-16 levels have been associated with other cancers, such as
multiple myeloma (27), gastric cancer (28), and colorectal cancer (28), in cross-sectional
studies. In addition, increased expression of IL-16 in prostate tumors has been associated
with disease recurrence and higher Gleason score (29). The precise mechanism for how
IL-16 may promote carcinogenesis or the growth of established cancer cells is currently
unknown, but IL-16 promotes multiple other pro-inflammatory cytokines, including tumor
necrosis factor-alpha and IL-6 (30), which in turn promote the growth of tumor cells (31). To
date, no studies have evaluated serum levels of IL-16 and the risk of prostate cancer.

To evaluate the association between serum IL-16 levels and prostate cancer risk, we
performed a prospective case-control study nested within the Prostate, Lung, Colorectal,
and Ovarian (PLCO) Cancer Screening Trial.
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Methods
Study Population

Study participants were selected from the screening arm of the PLCO Trial. Details

of the PLCO Cancer Screening Trial have been described previously (32, 33). Briefly,
approximately 155,000 men and women, aged 55-74 were enrolled in the PLCO Trial
between 1993 to 2001 from ten centers in the U.S. and randomized to receive cancer
screening or usual care. Men randomized to the screening arm were offered prostate
specific antigen (PSA) testing at baseline and then annually for five years and digital rectal
examination at baseline and annually for three years. Men were referred to their primary
care physician for follow-up of abnormal results and asked to report cancer diagnoses by
annual mailed questionnaire. Medical records were abstracted for all abnormal results and
cancer reports to pathologically confirm the cancer diagnoses. All participants provided
written informed consent, and the trial was approved by the institutional review boards of
the U.S. National Cancer Institute and the ten study centers.

Study Participants

The present study selected 1,127 incident prostate cancer cases and 1,314 male controls
from the screening arm of the PLCO Trial who had available serum, completed a baseline
risk factor questionnaire, and were either non-Hispanic Caucasians or African-Americans.
Cases and controls were preferentially drawn from previous nested case-control studies
within PLCO (34, 35), where, among Caucasians, aggressive cases were oversampled. Cases
were restricted to those whose diagnosis occurred at least one year after blood draw to
exclude prevalent cases at the time of blood draw. Controls were frequency-matched to cases
on age at study entry, race, year of study enrollment, and amount of follow-up time in the
study in a ratio of 1:1 for Caucasians and 2:1 for African Americans.

IL-16 Measurement

Blood samples from all screening arm participants were processed and frozen within

two hours of collection and then stored at —=70°C. I1L-16 was measured in serum using

a commercially available Enzyme-Linked ImmunoAssay (ELISA) by Invitrogen (Thermo
Fisher Scientific). Samples were run in duplicate and the average of the two measurements
was taken as the IL-16 level. In samples where one duplicate failed, the successful duplicate
was used. Each batch included two quality control (QC) samples, one to represent lower
values of IL-16 concentration and one to represent higher values. Values outside of the
reference curve for the laboratory were excluded. IL-16 concentration was successfully
measured in 1,117 cases and 1,307 controls. We excluded 37 individuals with undetected
IL-16 levels (n=37). After log transformation, two batches had intra-batch coefficients of
variation (CV) greater than 20% and were excluded (n = 59 participants). The mean intra-
batch CV among the remaining batches was 13.1%. The remaining batches had an average
inter-batch CV of 6.0% and 4.2% for the low and high QC samples, respectively. In a small
subset of 30 healthy control subjects, we also evaluated intra-individual variability over time
using samples collected at baseline, one year (T1), and five years later (T5). Little variability
was observed (intra-individual CV = 6.0%), indicating that serum IL-16 levels are stable
over a period of at least five years.
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Statistical Analysis

The concentration of 1L-16 was natural log-transformed for analysis. We removed those
participants who did not have one year between blood draw and diagnosis of PCa or
matched control selection (n=2). One participant was dropped from the analysis due to
missing data on elapsed time between blood draw and diagnosis. This left 1,086 cases

and 1,244 controls for analysis. To evaluate baseline characteristics of participants, we

used the Wilcoxon rank-sum test for continuous variables and the chi-squared test for
categorical variables. To determine if serum IL-16 levels were associated with the risk

of prostate cancer, we used unconditional logistic regression to calculate odds ratios

(ORs) and 95% confidence intervals (Cls). We analyzed serum IL-16 as a continuous
variable and also categorized into race-specific tertiles based on the distribution of the
controls. A test for trend was conducted by modeling the tertiles as an ordinal variable. In
addition to calculating the association between I1L-16 levels and overall prostate cancer, we
conducted polytomous logistic regression analyses to determine if the associations differ by
prostate cancer stage (stage I/11 vs 11/1V disease), Gleason score (< 6 or =7), or disease
aggressiveness (Gleason score 28 or Stage 111/1V vs Gleason <8 and stage I/11). Eleven cases
were missing information for Gleason Score, no cases were missing information on stage,
and only two cases were unclassifiable with respect to overall disease aggressiveness.

To confirm that any associations between IL-16 and prostate cancer were not due to latent
or undetected disease, we performed an analysis stratifying cases and controls at three
years from IL-16 blood draw to diagnosis/selection. Furthermore, a sensitivity analysis was
performed using polytomous logistic regression analyses to determine if these stratified
associations differed by Gleason score (< 6 or =7).

As serum 1L-16 levels were significantly different between Caucasians and African
Americans (Pwilcoxon=0-0001), comparisons between serum IL-16 levels and case/control
status were performed separately for Caucasians and African-Americans. All models were
adjusted for age category at study entry (Table 1), year of enroliment (continuous), years

of follow-up time in the study (continuous), study center, and previous freeze-thaw (yes/
no). We considered other potential confounders, such a body mass index (BMI), cigarette
smoking (never, former, and current), aspirin use (yes/no), ibuprofen use (yes/no), family
history of prostate cancer, self-reported history of syphilis (yes/no), and self-reported history
of gonorrhea (yes/no), but none altered the coefficient for the association between IL-16 and
log-odds of prostate cancer by more than 10% and therefore, were not included in the final
model.

We examined potential effect modification between IL-16 and the following covariates:
BMI, cigarette smoking (never, former, and current), aspirin use (yes/no), ibuprofen use
(yes/no), family history of prostate cancer, self-reported history of syphilis (yes/no), and
self-reported history of gonorrhea (yes/no). Effect modification by continuous IL-16 was
modeled with cross-product and main effect terms in the regression models, and the
statistical significance evaluated using a likelihood ratio test. Participants with missing data
for the covariate being modeled were excluded from evaluating effect modification and
confounding.
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We also examined whether serum IL-16 levels were associated with concurrently-measured
PSA among Caucasian controls using linear regression with robust standard errors. IL-16
and PSA were both modeled continuously and natural log-transformed to improve model fit.
We considered several factors as potential confounders related to inflammatory conditions,
including use of non-steroidal anti-inflammatory drugs, BMI, cigarette smoking, and
infection history. Factors that changed the association between PSA and IL-16 by at least
10% were retained in the model as confounders.

All analyses were conducted using Stata v13.

After stratifying by race, cases and controls were similar with respect to baseline
characteristics (Table 1), except for history of cigarette smoking and family history of
prostate cancer among Caucasians (p=0.001 and p < 0.001, respectively). Approximately
31.4% of the Caucasian cases and 20.1% of the African-American cases had aggressive
disease, defined as either Stage I11/1V or Gleason Score > 8.

When we examined the association between IL-16 serum levels and prostate cancer risk
among Caucasians, we did not find a statistically significant association with prostate cancer
overall (OR for highest vs lowest tertile = 1.13, 95% CI 0.89-1.42, pirend = 0.31) (Table

2). Associations were also not statistically significant when separated by prostate cancer
aggressiveness (Gleason grade = 8 or stage 111/IV) or stage (Stage /11 vs. 111/IV). However,
we did observe a positive association among cases with Gleason score = 7 (OR for highest
vs. lowest tertile 1.37, 95% CI 1.04-1.81, pireng = 0.02). No association was observed for
men with Gleason score <6 (pieng = 0.58) and the test for heterogeneity between men with
Gleason score = 7 versus men with Gleason score < 6 was statistically significant (p =
0.001) when comparing IL-16 measured continuously. In a polytomous logistic regression,
further stratifying Gleason score into Gleason < 6, Gleason = 7, and Gleason = 8 as outcome
categories, the magnitude of the association was similar for Gleason = 7 (OR = 1.37 for
third tertile vs first tertile, 95% CI 1.01-1.87, p=0.045) and Gleason =8 (OR = 1.47, 95%

Cl1 0.93-2.32, p=0.10) although only statistically significant for Gleason = 7, which had the
larger sample size (Supplemental Table 2). As a sensitivity analysis, we stratified by time
between IL-16 measurement and diagnosis/selection, and observed a positive association
between continuous 1L-16 and risk of prostate cancer for men diagnosed = 3 years after
blood draw (highest vs lowest OR = 1.41, 95% CI = 1.04-1.90, ptreng = 0.02), but no
association for men diagnosed within 3 years of blood draw. Subsequent polytomous logistic
regression examining men with Gleason score = 7 separately from men with Gleason score <
6 demonstrated that the observed difference by time period was limited to men with Gleason
score = 7 (Pheterogeneity = 0.002).

When we evaluated serum IL-16 levels in African Americans, we did not find any
significant associations with prostate cancer risk (Table 3); however, our numbers of cases
and controls were small. We did find evidence of a statistical interaction between IL-16 and
family history of prostate cancer (p = 0.067); however, as only fourteen African American
cases had a positive family history, our statistical power was very limited.
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We evaluated whether the association between IL-16 and prostate cancer risk differ by
self-reported history of gonorrhea or syphilis. We found evidence of statistical interaction
by self-reported history of gonorrhea in Caucasians (Pinteraction = 0-019). Among Caucasian
individuals with a self-reported history of gonorrhea, we found a strong positive association
between IL-16 (highest vs lowest tertile of IL-16 OR = 3.64, 95% CI = 1.14-11.6, p = 0.03,
Table 4) and prostate cancer risk, but no association among those without a previous history
of gonorrhea (highest vs. lowest tertile of IL-16 OR = 1.06, 95% CI 0.83-1.34, p = 0.65).
This association among those with a history of gonorrhea held when IL-16 was modeled as
a continuous (natural log-transformed) variable (OR = 2.64, 95% CI = 1.16-6.04, p = 0.02).
No difference in association was observed among African-Americans (Pinteraction = 0-27),
although the numbers were small. No effect modification was observed with a self-reported
history of syphilis for either race (Pinteraction > 0.05 for both, data not shown) or for other
potential effect modifiers, such as BMI, smoking, or family history of prostate cancer.

We also calculated the association between concurrently-measured PSA and IL-16 among
Caucasian controls (Supplementary Table 1). We found a positive association between PSA
and IL-16 (B = 0.068, p = 0.03) after adjusting for BMI, self-reported history of gonorrhea,
and history of prostate inflammation. To see if the association with PSA was limited to those
with high PSAs or those for whom biopsy may be indicated, we conducted a sensitivity
analysis. Exclusion of controls with high PSA levels (= 4.0 or 2.0, respectively) attenuated
the association such that it was no longer statistically significant.

Discussion

In this prospective, nested case-control study of serum IL-16 and prostate cancer risk, we
observed an association between increased pre-diagnostic levels of 1L-16 and risk of high
grade disease among Caucasians, but not African-Americans. A temporal analysis stratifying
cases and controls by time elapsed from IL-16 blood draw to diagnosis or control selection
demonstrated that the association was primarily observed among those with a blood draw
further out from diagnosis, suggesting that IL-16 may be an etiologic marker as opposed

to an early biomarker of disease. Interestingly, we also observed a significant interaction
between serum IL-16 levels and self-reported history of gonorrhea, suggesting that history of
gonorrheal infection may modify the association between serum levels of IL-16 and prostate
cancer risk. This is the first study to examine the association between IL-16 and prostate
cancer risk, and the results support the hypothesis that inflammation plays a role in the
etiology of prostate cancer.

We observed a stronger association among cases with Gleason = 7. This finding is consistent
with previous research showing increased IL-16 tissue expression in high (=7) Gleason
score disease, and independently with disease recurrence (29). Though IL-16 has been
associated epidemiologically with other cancers (27, 28), more detailed etiologic knowledge
is sparse. IL-16 expression in skin is involved in the early stages of malignant T cell
migration in Mycosis fungiodes (36), and serum levels of IL-16 follow a monotonically
increasing pattern in healthy subject to benign, early, and finally late-stage ovarian tumors
(37). Serum IL-16 has also been associated with increasing disease severity in psoriasis

(38) and reduction of serum IL-16 may be therapeutic in multiple sclerosis (39, 40). IL-16
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is a pro-inflammatory cytokine and promotes multiple other pro-inflammatory cytokines,
including tumor necrosis factor-alpha and IL-6 (30), which may promote the growth of
tumor cells via inflammation-related pathways (31).

When stratifying both cases and controls by time from blood draw to diagnosis or selection,
the strongest association between IL-16 and prostate cancer was observed among those
tested at least three years before diagnosis; associations among those with less than three
years between blood draw and diagnosis or selection were null. Approximately 77% of

our high grade (Gleason = 7) cases in Caucasians had their blood drawn = 3 years from
diagnosis, and the observed association between IL-16 and PCa in this stratum was due
entirely to cases with Gleason score > 7. Although our lack of association among cases
with a shorter interval from blood draw to diagnosis could be due to an underrepresentation
of aggressive cases in that time period, we did not find evidence of an association with
levels measured within 3 years of diagnosis, even among those with Gleason score > 7.
IL-16 levels may represent an early etiology biomarker with differences in levels closer to
diagnosis being obscured by changes as a result of the disease process. Due to the long
latency of prostate cancer even among screened populations, we cannot completely rule out
the possibility of our findings being due to occult disease; however, the lack of association
among those with a shorter time interval between blood draw and diagnosis/selection makes
this possibility less likely.

We observed disparate levels of 1L-16 between Caucasian and African-American controls
in the present study. Whereas we observed a positive association with aggressive disease
among Caucasians, no trend was observed among African-Americans. Although at present
there is limited research on IL-16 specifically, studies of other immune markers have noted
disparate associations between ethnic groups (41-45). Our sample size was limited for
African-Americans, and few African-American men in our study had aggressive disease.
Thus, caution should be taken in drawing inferences from these results.

We also found a statistical interaction between IL-16 and self-reported history of gonorrhea
on risk of prostate cancer in Caucasians. Although not all epidemiologic studies have
observed a positive association (46-48) between self-reported gonorrhea and prostate
cancer risk, including a previous study in PLCO, several meta-analyses have reported

that gonorrhea is associated with an increased risk of prostate cancer (4). The biological
mechanism connecting gonorrheal infection to subsequent development of prostate cancer
remains unknown, but it is thought that a state of chronic inflammation contributes to
prostate cancer development (49), and infection with NeJfsseria gonorrhoeae is one cause

of infectious prostatitis. Among our Caucasian participants, individuals with a self-reported
history of gonorrhea had a positive association between IL-16 and prostate cancer, with

no such association found among those with no history of gonorrhea. As we only had

38 Caucasian cases with gonorrhea, our results should be interpreted cautiously, and it is
possible that the effect modification observed is due to chance. However, our results do lend
support to the potential role of inflammation in prostate carcinogenesis, especially among
men with sexually transmitted infections.
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Other studies have reported associations between various biomarkers of systemic
inflammation and PSA in otherwise healthy men (Elzanaty 2016 Curr Urol, McDonald 2014
Prostate). It is therefore not surprising that we found an association between IL-16 and PSA
among our Caucasian controls, which appeared driven largely by controls whose PSA values
were >2 ng/mL. Because this study used cases and controls both selected from the screening
arm of the PLCO trial, where all men underwent annual PSA testing and those with PSA

> 4.0ng/mL were referred to their primary physician for further diagnostic evaluation, those
with high PSAs were substantially more likely to become cases. Thus, we were unable to
adjust for PSA in our analyses. However, given that we did not see associations between
IL-16 and risk of PCa with Gleason < 6 or low stage disease, which is more common in
heavily screened populations, our results suggest that is unlikely that IL-16 is acting as a
surrogate for PSA.

Our study had several strengths and limitations. We measured IL-16 in samples collected
prior to prostate cancer diagnosis, limiting the impact of the disease process on the levels.
Our study was also conducted within the screening arm of a large, population-based trial,

in which all men had an equal opportunity for screening, thus reducing potential detection
bias due to differences in screening. Although our assessment of gonorrhea was limited to
self-report and we had only a small number of cases, we observed a statistical interaction
between IL-16 and history of gonorrhea on risk of prostate cancer, which is consistent

with previous literature supporting an association between gonorrhea and prostate cancer. A
subset of the blood samples used in the present study had undergone at least one previous
freeze-thaw cycle, and it is possible that this could have impacted the levels measured.
However, we accounted for this by adjusting for thawed status in our statistical models, and
a previously published study suggested that one freeze/thaw cycle is unlikely to substantially
affect measurements for most cytokines. As an additional sensitivity analysis, we performed
an analysis restricting to those individuals whose samples were unthawed before use in

the present study. Results were similar, but slightly attenuated and no longer statistically
significant in this small subset. Furthermore, an additional strength of this study was our use
of a sensitive and reproducible assay for IL-16 levels, which we found to be stable over time
within individuals. Finally, our analysis of IL-16 and prostate cancer in African Americans
was underpowered compared to our analysis in Caucasian men, so additional studies with
sufficiently large sample size are needed to study associations within the African-American
population, as well as other ethnic groups. However, our analysis was performed in a large,
population-based U.S. population, making it generalizable to similar Caucasian populations.

In conclusion, in this large prospective study, we found a positive association between
increasing serum IL-16 levels and risk of high grade disease among Caucasians. The present
study suggests that serum IL-16 may be an etiologic marker of aggressive prostate cancer

in Caucasians, and that gonorrhea may play a role. These findings support the hypothesis
that inflammation plays a role in the etiology of prostate cancer and warrant follow-up in
additional large, prospective studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Study participant characteristics, stratified by race.

Caucasians African-Americans

Controls (n=942) Cases(n=932) Controls(n=302) Cases(n=154)

IL-16 concentration, ng/mL (mean, sd)* 133.8 179.2 1347 110.6 111.7 83.5 95.2 61.3
Age (n, %) <59 196 20.8 166 17.8 74 24.5 39 24.8
60-64 283 30.0 319 34.2 103 34.1 51 321
65-69 284 30.2 287 30.8 74 245 37 24.0
270 179 19.0 160 17.2 51 16.9 27 175
Year of Randomization (n, %) 1994-1995 333 354 384 41.2 102 33.8 51 331
1996-1998 480 51.0 446 47.9 128 42.4 66 429
1999-2001 129 13.7 102 11.0 72 23.8 37 24.0
Age at Baseline Draw (mean, sd) 64.3 5.2 64.4 5.0 63.7 53 63.4 5.4
Age at Diagnosis/Selection (mean, sd) 68.2 5.6 68.4 5.6 68.0 5.6 68.4 5.6
Family History of PCa (n, %) ** No 876 937 809 874 259 866 132 857
Yes 52 5.6 103 111 32 10.7 14 9.0
Unknown 7 0.8 14 15 8 2.7 8 5.2
BMI at Baseline, kg/m2 (mean, sd) 217 4.1 274 3.6 27.9 4.6 21.7 4.2
missing (n) 10 13 4 1
Cigarette Smoking (n, %) folelal Never 354 37.6 412 44.2 82 27.2 51 33.1
Former 107 114 68 73 76 253 27 17.5
Current 481 51.1 452 48.5 143 47.5 76 49.4
missing (n) 1
Aspirin Use No 417 443 455 48.8 154 51.0 92 60.1
Yes 524 55.7 477 51.2 148 49.0 61 39.9
missing (n) 1 1
Ibuprofen Use No 713 75.8 705 75.8 214 71.3 120 78.4
Yes 228 24.2 225 24.2 86 28.7 33 21.6
missing (n) 1 2 2 1
Gonorrhea No 892 95.8 890 95.9 201 70.0 102 69.9
Yes 39 4.2 38 4.1 86 30.0 44 30.1
missing (n) 11 4 15 8
Syphilis No 931 99.2 924 99.7 258 93.8 136 93.8
Yes 8 0.9 3 0.3 17 6.2 9 6.2
missing (n) 3 5 27 9
Gleason Score (n, %) <6 412 44.2 87 56.5
7 363 38.9 43 28.1
>8 147 15.8 21 13.6
Unknown 10 11 3 1.3
PCa Stage (n, %) 1m 731 78.4 139 90.3
/v 201 21.6 15 9.7
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Caucasians African-Americans
Controls (n=942) Cases(n=932) Controls(n=302) Cases(n=154)
Aggressive PCa (Gleason Score =8 or Stage No 638 68.5 123 79.9
HI/IV) (n, %)
Yes 292 313 30 19.5
Unclassifiable 2 0.2 1 0.6

*
p for IL-16 African-Americans 0.0454

*:

ok
p for Family History of PCa Caucasians < 0.001

Ak A
p for cigarette smoking history Caucasians 0.001
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Table 3.

Association of serum IL-16 and risk of PCa among African-Americans.

Page 15

Tertilel Tertile2vsTertile 1 Tertile3vsTertile 1 ContinuousIn(IL-1
no. no. no.
cases/ cases cased
no. 95% p- no. p- no. - p -
controls OR (¢]] value | controls OR  95% ClI  value | controls OR  95% ClI value | (trend) | OR  95% CI  value
All PCa 65/97 1.0 reference 44/106 056 0.34-0.94  0.03 45/99 0.77 0.45-1.30 0.33 0.27 0.83 0.64-1.09 0.18
Nonaggressive
PCa 50/97 1.0 reference 40/106  0.65 0.38-1.13  0.13 33/99 0.73 041-1.30 0.28 0.26 0.86 0.64-1.16 0.33
Aggressive
PCa 15/97 1.0 reference 3/106 0.18 0.05-0.68 0.01 12/99 096 0.39-239 094 0.78 0.76 0.48-1.19 0.23
Stage /11
PCa 57/97 1.0 reference 43/106  0.63 0.37-1.07 0.08 39/99 0.76 0.44-132 034 0.29 0.84 0.63-1.11 0.22
Stage HI/IV
PCa 8/97 1.0 reference 1/106 0.12 0.01-1.00 0.05 6/99 0.82 0.24-277 0.75 0.67 0.80 0.43-150 0.49
Gleason
Score<6 32/97 1.0 reference 30/106  0.74 0.40-1.38 0.34 25/99 085 0.44-163 0.63 0.63 0.89 0.63-1.26 0.50
Gleason
Score>7 31/97 1.0 reference 13/106  0.38 0.18-0.79 0.01 20/99 0.73 0.36-1.46 0.37 0.27 0.79 0.56-1.12 0.18

All models adjusted for study center, use of thawed aliquot (yes/no), time from blood draw to diagnosis/selection, age and year at randomization.

Aggressive PCa defined as Gleason Score =8 or Stage I1I/IV disease.

Tertiles with < 5 cases not shown due to unstable estimates.
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Table 4.

Effect modification of association between 1L-16 and PCa, by self-reported history of gonorrhea.

Page 16

Tertilel Tertile2vs Tertile1 Tertile3vsTertilel ContinuousIn(IL-16)

no. no. no. no.

cases/n cases/n cases/n cases/n

o. 95% p- o. - 0. - o. -
Caucasians | controls OR Cl value | controls OR  95% CI  value | controls OR  95% Cl value | controls OR 95% CI  value
No history
of
gonorrhea 282/283 1.0 reference 294/311 0.96 0.76-1.22 0.76 | 314/298 1.06 0.83-1.34 0.65 | 890/892 1.04 0.91-1.17 0.59
Positive
history of
gonorrhea 10/21 1.0 reference 13/10 2.72 0.86-8.50 0.09 15/8 3.64 1.14-116 0.03 38/39 2.64 1.16-6.04 0.02
African-
Americans
No history
of
gonorrhea 43/64 1.0 reference 29/72 0.53 0.28-1.01 0.05 30/65 0.74 0.39-1.40 0.35 102/201 091 0.66-1.25 0.54
Positive
history of
gonorrhea 18/26 1.0 reference 14/29 0.63 0.25-1.64 0.35 12/31 0.72 0.27-1.89 0.50 44/86 0.64 0.37-1.11 0.11

All models adjusted for study center, use of thawed aliquot (yes/no), time in study, age and year at randomization.
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