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             A number of inflammation-related factors have been implicated 
in prostate cancer risk and progression, but the origin of inflam-
mation is unclear ( 1 ). Infections are one possible source. 
 Trichomonas vaginalis  is a common nonviral sexually transmitted 
infection, with an estimated 174 million annual infections glob-
ally ( 2 ). Prevalence in American men ranges from approximately 
3% among young men in the general population ( 3 ) to 65% 
among military personnel with nongonococcal urethritis ( 4 ). 
Little is known about the prevalence of infection in older men; 
however, in contrast to other common sexually transmitted infec-
tions, the infection has been observed to be more prevalent 
among men aged 25 – 39 years than in men aged 18 – 20 years ( 3 , 5 ). 
Urethral symptoms associated with  T vaginalis  tend to be less 
severe than other common sexually transmitted infections, such 
as those due to  Chlamydia trachomatis  or  Neisseria gonorrhoeae  ( 6 ). 
Furthermore, more recent studies have found that  T vaginalis  is 
associated with asymptomatic infections in 50% – 75% of infected 
men (5,7   ). Consequently, many men are unaware that they are 
infected with the parasite. 

 Men infected with  T vaginalis  often experience spontaneous 
resolution, as shown by decreasing rates of infection with time 
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   Background   A recent nested case – control study found that the presence of antibodies against  Trichomonas vaginalis , 
a common nonviral sexually transmitted infection, was positively associated with subsequent incidence of 
prostate cancer. We confirmed these findings in an independent population and related serostatus for 
antibodies against  T vaginalis  to prostate cancer incidence and mortality.  

   Methods   We conducted a case – control study nested within the Physicians ’  Health Study that included 673 case 
subjects with prostate cancer and 673 individually matched control subjects who had available plasma 
samples. Plasma from blood samples collected at baseline was assayed for antibodies against  T vaginalis  
with an enzyme-linked immunosorbent assay. We used conditional logistic regression to estimate the 
odds ratios (ORs) of incident prostate cancer, extraprostatic prostate cancer, and cancer that would ulti-
mately progress to bony metastases or prostate cancer – specific death.  

   Results   Although not statistically significant, the magnitude of the association between  T vaginalis  – seropositive sta-
tus and overall prostate cancer risk (OR   =   1.23, 95% confidence interval [CI]   =   0.94 to 1.61) was similar to that 
reported previously. Furthermore, a seropositive status was associated with statistically significantly 
increased risks of extraprostatic prostate cancer (OR   =   2.17, 95% CI   =   1.08 to 4.37) and of cancer that would 
ultimately progress to bony metastases or prostate cancer – specific death (OR   =   2.69, 95% CI   =   1.37 to 5.28).  

   Conclusions   This large prospective case – control study obtained further support for an association between a seroposi-
tive status for antibodies against  T vaginalis  and the risk of prostate cancer, with statistically significant 
associations identified for the risk of extraprostatic prostate cancer and for clinically relevant, potentially 
lethal prostate cancer.  
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since last sexual contact with an infected partner ( 8 ) and natural 
history studies ( 9 ), in which as many as one-third of men cleared 
the infection within 2 weeks without treatment ( 7 ). Nevertheless, 
a smaller proportion of men experience long-term asymptomatic 
infection ( 7 , 9 ).  T vaginalis  can ascend the urethra to the prostate 
and infect the prostate epithelium ( 10 , 11 ), and in that epithelium, 
it is associated with evidence of acute and chronic infl ammation 
( 10 ). As such, chronic prostatic infection with  T vaginalis  may initi-
ate an infl ammatory response that could increase the risk of devel-
oping prostate cancer ( 10 ) and increase the risk of disease 
progression. 

 A recent case – control study ( 12 ) nested in the Health 
Professionals Follow-up Study found that seroprevalence of 
 T vaginalis  infection was positively associated with subsequent 
prostate cancer risk, with a suggestion of the greatest risk for more 
aggressive disease that was defi ned as high Gleason grade disease. 
As a follow-up on the positive fi nding between  T vaginalis  serosta-
tus and prostate cancer risk, we conducted a large nested case – 
 control study within the Physicians ’  Health Study    to further 
investigate a potential association between  T vaginalis     serostatus 

and prostate cancer incidence. We also investigated potential asso-
ciations between  T vaginalis  serostatus and subgroups of prostate 
cancer defi ned by tumor stage, tumor grade, age at diagnosis, and 
cancer that ultimately progressed to bony metastases or prostate 
cancer – specifi c death. 

  Study Subjects and Methods 
  Study Population 

 The Physicians ’  Health Study ( 13 , 14 ) was initiated in 1982 as a 
randomized, double-blind, placebo-controlled trial of aspirin and 
 � -carotene for the primary prevention of cardiovascular disease 
and cancer. The study included 22   071 healthy US male physicians 
aged 40 – 84 years at baseline. Before being randomly assigned to a 
treatment group, 14   916 (68%) of the 22   071 men provided a blood 
sample ( 15 ). These participants constitute the study base for the 
nested case – control study. 

 We included 673 case subjects who were diagnosed with pros-
tate cancer up to 18 years after blood collection (1982 – 2000) and 
who had available plasma samples. We selected 673 control sub-
jects from the population at risk at the time of the case subject’s 
diagnosis (ie, those who had provided blood, had not had a pros-
tatectomy, and had not reported a diagnosis of prostate cancer at 
the time the case subject was diagnosed with prostate cancer). For 
statistical effi ciency, control subjects were individually matched to 
case subjects by age (within 1 year), smoking status (never, former, 
or current), and follow-up time.  

  Laboratory Assessment 

 Plasma from prospectively collected blood samples from each case 
subject and his matched control subject (stored at  � 80°C) was 
thawed and assayed for antibodies against  T vaginalis  with an assay 
that detects IgG antibodies against purified, recombinant  � -actinin 
protein from  T vaginalis . Enzyme-linked immunosorbent assays 
were optimized with known negative and positive pooled plasma of 
uninfected individuals and patients with trichomonosis,    respectively, 
that gave reproducible readings after incubation with microtiter 
wells containing immobilized  � -actinin. In this study, paired plasma 
samples from case and control subjects were diluted at 1:10 (vol/vol) 
in phosphate-buffered saline – Tween-20 containing 5% skim milk, 
and 100  µ L of the diluted plasma was added to each well of a 96-well 
plate (Nunc   , Rochester, NY). After incubation for 3 hours at 37°C, 
the plates were washed three times with phosphate-buffered saline – 
Tween-20 followed by the addition of 100  µ L of secondary goat 
anti – human IgG (Fc-specific) conjugated to horseradish peroxidase 
at a 1:1500 dilution in phosphate-buffered saline – Tween-20 con-
taining 5% skim milk to each well. Plates were incubated again 
for 1 hour at 37°C and then washed three times with phosphate-
buffered saline – Tween-20. Color was allowed to develop by adding 
100  µ L of substrate solution per well (2,2 ’ -azino-bis(3-ethylbenzthi-
azoline-6-sulphonic acid)   ; phosphate – citrate    buffer with 0.03% 
sodium perborate, Sigma Chemical Co, St. Louis, MO) according to 
the manufacturer’s recommendations, and plates were incubated at 
room temperature for 10 minutes. Absorbance values at a wave-
length of 405 nm were then obtained by examining the supernatants 
spectrophotome trically with an enzyme-linked immunosorbent 
assay plate reader (Bio-Tek    instruments, Inc, Winooski, VT). 

  CONTEXT AND CAVEATS    

  Prior knowledge 

 The presence of antibodies against  Trichomonas vaginalis , a com-
mon nonviral sexually transmitted infection, has been positively 
associated with subsequent incidence of prostate cancer.  

  Study design 

 Nested case – control study that included case subjects with pros-
tate cancer and individually matched control subjects who had 
available plasma samples that were collected at baseline. Plasma 
was assayed for antibodies against  T vaginalis . The relationship of 
incident prostate cancer, extraprostatic prostate cancer, and cancer 
known to    progress to bony metastases or prostate cancer –  specific 
death was investigated.  

  Contribution 

 The size of the association between  T vaginalis  – seropositive status 
and overall prostate cancer risk, although not statistically signifi-
cant, was similar to that reported previously. A seropositive status 
was associated with statistically significantly increased risks of 
extraprostatic prostate cancer, cancer that is known to progress to 
bony metastases, or prostate cancer – specific death.  

  Implications 

 Further investigation is warranted to determine whether local pro-
static inflammation could lead to downstream events that influ-
ence prostate cancer risk and to confirm the association between 
 T vaginalis  serostatus and aggressive prostate cancer.  

  Limitations 

 The time between  T vaginalis  infection and blood collection was 
not known. Men with  T vaginalis  infection might visit their physi-
cians more frequently than those without such infection and so 
increase the possibility of prostate cancer diagnosis. Because other 
sexually transmitted infections occur concurrently with  T vaginalis  
infections, the possibility that  T vaginalis  is acting as a marker for 
another pathogen cannot be ruled out. 

  From the Editors    
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 Case – control sample pairs were assayed in adjoining wells, with 
blinding of laboratory personnel as to the case – control status of 
the samples. All samples were tested in duplicate and inferences 
were based on the mean of duplicate values. To create absorbance 
scores, we used a control plasma panel consisting of pooled plasma 
from known seronegative patients and four plasma samples with 
increasing seropositivity. We divided the mean duplicate absor-
bance value for each seropositive sample in the control panel by 
the mean duplicate absorbance value of the seronegative control 
plasma to obtain a minimum positive to negative (P/N) ratio for 
each absorbance score (0 = 1 to <1.81; 1   =   1.81 to <2.78; 2 = 2.78 
to <3.31; 3 = 3.31 to <4.07; or 4 =  ≥ 4.07   ). The positive to negative 
ratio was computed for all case subjects with prostate cancer and 
all control subjects, and the resulting values were then compared 
with the specifi ed cut points determined from the control panel to 
assign an absorbance score (ie, 0, 1, 2, 3, or 4). Samples from the 
control panel were included with each plate to monitor reproduc-
ibility; values for these samples always fell within the previously 
determined range. Samples with absorbance scores of 3 or 4 were 
considered positive for history of trichomonosis. We also included 
29 quality-control duplicate or triplicate samples that were ran-
domly distributed across plates. Concordance in serostatus was 
achieved for 26 of 29 (90%) of the quality-control samples; 17 of 
26 of the concordant replicate samples were seropositive.  

  Statistical Analysis 

 We used conditional logistic regression to analyze prostate cancer 
risk according to serostatus adjusting for matching factors. Odds 
ratios (ORs) and 95% confidence intervals (CIs) were estimated by 
comparing men who were  T vaginalis  seropositive at baseline with 
men who were  T vaginalis     seronegative. We additionally controlled 
for randomization to aspirin assignment and body mass index (con-
tinuous) and evaluated risk within subgroups of stage and grade at 
diagnosis. All  P  values were from two-sided statistical tests, with  �  
of .05 considered to be statistically significant. 

 Analyses were undertaken with the SAS Statistical Analysis ver-
sion 9.1.3 (SAS Institute, Cary, NC). The research protocol was 
approved by the institutional review board at Partners Healthcare. 
Questionnaire data were collected with implied consent, and bio-
marker data were collected with written authorization.   

  Results 
 On average, case subjects were aged 68.7 years (SD   =   ±7.4 years) 
at diagnosis. Most case subjects were diagnosed with well- 
differentiated tumors (54% with a Gleason score of 2 – 6) at a local-
ized stage (83% with a stage of T1 or T2). Mean time between 
blood collection and prostate cancer diagnosis was 9.3 years (range   =   
0.3 – 17.9 years). The seroprevalence of  T vaginalis  infection was 
21% in control subjects and 25% in case subjects ( Table 1 ).  T vagi-
nalis  absorbance scores were not associated with age or baseline 
prostate-specific antigen (PSA) levels in case subjects or control 
subjects.     

  T vaginalis  seropositivity was not statistically signifi cantly associ-
ated with total prostate cancer risk (OR   =   1.23, 95% CI   =   0.94 to 1.61) 
or high-grade disease (OR for Gleason 7 – 10    scores   =   1.10, 95% 
CI   =   0.72 to 1.68). However, serological evidence of  T vaginalis  

infection was associated with a statistically signifi cant increase in 
the risk of diagnosis of advanced-stage prostate cancer (OR   =   2.17, 
95% CI   =   1.08 to 4.37) and in the risk of cancer that would ulti-
mately progress to distant metastases or cancer-specifi c death (OR   =   
2.69, 95% CI   =   1.37 to 5.28) ( Table 1 ). We also found that the 
association between  T vaginalis  and prostate cancer was stronger 
for men who were diagnosed more closely to blood collection 
( Table 1 ). Compared with case subjects overall (n   =   673), the 94 
case subjects who were diagnosed within 5 years of blood collec-
tion tended to be somewhat older at diagnosis (eg, those who were 
aged >65 years   =   72 [77%] vs 452 [67%]) and more advanced (eg, 
those who were at stage T3 or T4, N1, or M1   =   23 [25%] vs 105 
[16%]). However, cross-classifying men on these characteristics 
suggested that the time scale that most infl uenced effect estimates 
was the duration between blood collection and diagnosis. Given 
the observed increased risk for cancer soon after blood collection, 
we explored the association between  T vaginalis  serostatus and 
lethal prostate cancer, according to years from blood collection to 
diagnosis. Among the 39 men diagnosed with lethal cancer within 
5 years of blood collection and their matched control subjects, men 
positive for history of trichomonosis (n   =   15) were statistically 
signifi cantly more likely to develop lethal prostate cancer than 
seronegative men (OR   =   6.4, 95% CI   =   1.5 to 27.9).  

  Discussion 
 In this large nested case – control study, we provide further evi-
dence to support the previously reported association between a 
 T vaginalis  – seropositive status and prostate cancer risk ( 12 ). The 
magnitude of the overall association of  T vaginalis –  seropositive 
status with incidence in our study, although not statistically signifi-
cant, was similar to that observed in the previous case – control 
study nested in the Health Professionals Follow-up Study (OR   =  
 1.43, 95% CI   =   1.00 to 2.03). The Health Professionals Follow-up 
Study found a suggestion that infection was primarily associated 
with more aggressive disease, as shown by the higher Gleason 
scores at diagnosis, but small numbers prohibited a subgroup 
analysis among men with advanced disease. In this analysis with 
more than two decades of follow-up for case subjects with prostate 
cancer, we found that  T vaginalis  – seropositive status was primarily 
associated with clinically relevant prostate cancer. That is, com-
pared with a seronegative status, a seropositive status before cancer 
diagnosis was associated with a statistically significant risk of devel-
oping prostate cancer that was diagnosed at an advanced stage. 
Moreover,  T vaginalis  infection appears to be associated with cancer 
that will ultimately progress to bony metastases and prostate 
cancer death, independent of body mass index, smoking status, 
aspirin randomization group, age at diagnosis   , and tumor stage and 
grade. We found no evidence of a stronger association with higher 
Gleason grade but the subjectivity of Gleason grading and the shift 
in scores over time ( 16  –  18 ) could explain this discrepancy, because 
Gleason scores in the Health Professionals Follow-up Study 
tended to be assigned more recently and, thus, may be better pre-
dictors of lethal disease ( 18 ). 

 Our study had several limitations   . Because all men provided 
blood samples in 1982 and all  T vaginalis  assays of plasma samples 
were completed in 2008, the performance of the assay should not 



4   Article | JNCI Vol. 101, Issue 20  |  October 21, 2009

be differentially infl uenced by specimen quality according to date 
of cancer diagnosis. The unknown period of time between infec-
tion and blood collection, however, could infl uence assay sensitiv-
ity. Presumably, men who were infected with  T vaginalis  closer to 
the time of blood collection in 1982 would be more likely to have 
detectable levels of antibodies. Because case and control subjects 
were matched on age (range   =   40 – 84 years at blood collection) and 
timing of infection is more likely to be related to age than calendar 
time, this misclassifi cation would likely be nondifferential with 
respect to case – control status and thus lead us to underestimate the 
true effect estimate. 

 Two additional biases also warrant attention. First, we found 
that the association between  T vaginalis  infection and incidence of 
prostate cancer was stronger among men diagnosed within 5 years 
of blood collection. Biomarkers most strongly associated with dis-
ease occurring early in a study typically raise concerns about 
reverse causation (ie, because of the infl uence of early preclinical 
disease on the measured biomarker). However, in this study and in 
all studies of prostate cancer, biological heterogeneity and the 
impact of PSA testing on the type of prostate cancers diagnosed 

are important considerations. Consequently, the men who were 
diagnosed with prostate cancer earlier in our follow-up, before the 
introduction of PSA testing in 1986, are more likely to be clinically 
relevant. Thus, the association observed among case subjects who 
were diagnosed early in follow-up is consistent with the strong 
association between infection and advanced-stage or lethal disease. 
For reverse causation to account for our study fi ndings, the carci-
nogenic process would have to lead to higher levels of detectable 
antibodies. Although no data have been obtained to support or 
contest the assumption that levels of antibodies against  T vaginalis  
increase during cancer development, tumorigenesis is known to 
alter adaptive immune response ( 19 ). Second, our fi ndings could 
be infl uenced by detection bias if men with  T vaginalis  infection 
were more likely to be diagnosed with prostate cancer. To address 
this possibility, we investigated the relationship of antibody levels 
to baseline PSA levels but found no association. However, we can-
not rule out other urologic symptoms that could bring about 
diagnosis. Conservatively, serological history of infection with 
 T vaginalis  may be a marker of clinically relevant disease, as sug-
gested by the association between infection and development of 

 Table 1  .    Association between  Trichomonas vaginalis  antibody serostatus and prostate cancer risk among 673 matched pairs nested in 
the Physicians ’  Health Study (1982 – 2000)*  

     

 T vaginalis  serostatus 

 Negative Positive  

  Control subjects, No. (%) 529 (78.6) 144 (21.4) 
 All prostate cancer 
     Case subjects, No. (%) 508 (75.5) 165 (24.5) 
     OR (95% CI) 1.00 (Ref) 1.23 (0.94 to 1.61) 
 Tumor grade: Gleason 2 – 6 
     Case subjects, No. (%) 238 (76.3) 74 (23.7) 
     OR (95% CI) 1.00 (Ref) 1.16 (0.77 to 1.74) 
 Tumor grade: Gleason 7 – 10 
     Case subjects, No. (%) 204 (76.7) 62 (23.3) 
     OR (95% CI) 1.00 (Ref) 1.10 (0.72 to 1.68) 
 Tumor stage: localized (T1 or T2) 
     Case subjects, No. (%) 406 (76.6) 124 (23.4) 
     OR (95% CI) 1.00 (Ref) 1.10 (0.81 to 1.49) 
 Tumor stage: extraprostatic (T3 or T4, N1, and M1) 
     Case subjects, No. (%) 70 (66.7) 35 (33.3) 
     OR (95% CI) 1.00 (Ref) 2.17 (1.08 to 4.37) 
 Nonlethal cancer 
     Case subjects, No. (%) 416 (76.7) 126 (23.3) 
     OR (95% CI) 1.00 (Ref) 1.01 (0.75 to 1.37) 
 Lethal cancer or development of bony metastases 
     Case subjects, No. (%) 92 (70.2) 39 (29.8) 
     OR (95% CI) 1.00 (Ref) 2.69 (1.37 to 5.28) 
 Age at diagnosis: <65 y 
     Case subjects, No. (%) 169 (76.5) 52 (23.5) 
     OR (95% CI) 1.00 (Ref) 1.41 (0.86 to 2.31) 
 Age at diagnosis:  ≥ 65 y 
     Case subjects, No. (%) 339 (75.0) 113 (25.0) 
     OR (95% CI) 1.00 (Ref) 1.12 (0.81 to 1.56) 
 Time from blood draw to diagnosis:  ≤ 5 y 
     Case subjects, No. (%) 64 (68.1) 30 (31.9) 
     OR (95% CI) 1.00 (Ref) 2.86 (1.27 to 6.47) 
 Time from blood draw to diagnosis: >5 y 
     Case subjects, No. (%) 444 (76.7) 135 (23.3) 
     OR (95% CI) 1.00 (Ref) 1.09 (0.81 to 1.46)  

  * From logistic regression conditioned on age and smoking and additionally adjusted for randomized aspirin assignment and body mass index. CI   =   confidence 
interval; OR   =   odds ratio; Ref   =   referent.   
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bony metastases or prostate cancer death. More research is 
required to establish this association. 

 Disease heterogeneity could also largely explain the apparent 
discrepancy between our fi ndings and those of a recent study 
using data from 616 case subjects and 616 matched control sub-
jects sampled from the Prostate Cancer Prevention Trial, a ran-
domized trial of fi nasteride in 18   882 men, which found no 
association between  T vaginalis  seropositivity and the incidence of 
prostate cancer ( 20 ). We found that a  T vaginalis  – seropositive 
status was principally associated with aggressive, potentially lethal 
disease. In contrast, most prostate cancers that were analyzed in 
the Prostate Cancer Prevention Trial were diagnosed at an early 
stage as a result of annual PSA screening and end-of-study pros-
tate biopsy ( 21 ). Evidence is accumulating that the risk factors for 
lethal and indolent prostate cancer may differ. In an analysis in 
the Health Professionals Follow-up Study that examined 10 risk 
factors for total or advanced prostate cancer supported by existing 
literature ( 22 ), only four factors were found to have a statistically 
signifi cant association with overall incidence: African American 
race, positive family history, higher tomato sauce intake (inversely), 
and  � -linolenic acid intake. By contrast, recent smoking history, 
taller height, higher body mass index, positive family history, and 
high intakes of total energy, calcium, and linolenic acid were all 
statistically signifi cantly associated with fatal prostate cancer. 
Consistent with our study, these results suggest that there may be 
multiple biological pathways that contribute to particular subgroups 
of prostate cancer. 

 The proportions of case subjects and control subjects with high 
seropositivity for antibodies against  T vaginalis  were somewhat 
higher in this study (24.5% of case subjects and 21.4% of control 
subjects) than in the Prostate Cancer Prevention Trial (15.2% of 
case subjects and 15.0% of control subjects) or the Health 
Professionals Follow-up Study (13% of case subjects and 9% of 
control subjects) ( 12 ). Assays for all three studies were prepared 
under the direction of the same microbiologist ( J. F. Alderete   ) and 
used an enzyme-linked immunosorbent assay to detect antibodies 
against  � -actinin protein from  T vaginalis . In both the Prostate 
Cancer Prevention Trial and the Physicians ’  Health Study stud-
ies, known seropositive and seronegative control samples were 
used to determine absorbance score cut points, which were then 
applied to study case subjects and control subjects. In the Health 
Professionals Follow-up Study, absorbance score cut points were 
based on previous serological fi ndings ( 23 , 24 ), because serum 
samples from positive and negative control subjects were not avail-
able. Furthermore, absolute readings of the enzyme-linked immu-
nosorbent assays in all three studies could be infl uenced by the 
specifi c technician conducting the assay and the fact that the labo-
ratory was relocated in December 2007. Thus, differences in assay 
sensitivity may account for some of the variation in distribution of 
 T vaginalis  seropositivity across these three studies, especially given 
that demographic characteristics do not appear to explain the 
observed variability. All three studies included men from across 
the United States. Although African American race and lower 
socioeconomic status are generally associated with higher rates of 
sexually transmitted infections ( 25 ), including  T vaginalis  infec-
tions ( 3 ), the study with the highest proportion of men with a 
seropositive status (ie, the Physicians ’  Health Study) has the 

smallest proportion of African Americans (<1%) and a relatively 
high socioeconomic status because all participants are physicians. 
Further, the mean age at blood collection in all three studies was 
similar (ie, 66 years in Health Professionals Follow-up Study, 
64 years in Prostate Cancer Prevention Trial, and 59 years in 
Physicians ’  Health Study). 

 Because other sexually transmitted infections occur concur-
rently with  T vaginalis  infections, we cannot rule out the possibility 
that  T vaginalis  is acting as a marker for another infection. 
However, two studies ( 5 , 6 ) report that concomitant sexually trans-
mitted infections, including those by  N gonorrhoeae  and  C trachoma-
tis , occur only in 10% – 20% of case subjects, making it unlikely that 
these particular sexually transmitted infections could account for 
the observed association. Furthermore, the previous study in the 
Health Professionals Follow-up Study investigated other com-
mon sexually transmitted infections, including those by  N gonor-
rhoeae ,  C trachomatis ,  Treponema pallidum , and human papillomavirus, 
and found no association with prostate cancer, except for an inverse 
association for human herpesvirus type 8 infection ( 26 , 27 ). Nested 
case – control studies using data from the Nordic biobank consor-
tium found no association between prostate cancer risk and human 
papillomavirus types 16, 18, and/or 33 ( 28 ), herpes simplex virus-2, 
or human herpesvirus type 8 ( 29 ); however, these studies observed 
a statistically signifi cant inverse association with serological 
evidence of  C trachomatis  infection ( 30 ). A study nested within the 
Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial 
( 20 ) found that seroprevalence of  C trachomatis , human papilloma-
virus-16 and -18, herpes simplex virus-2, cytomegalovirus, and 
human herpesvirus type 8 were not individually associated with 
prostate cancer risk among white men. Men with one or more 
sexually transmitted infections, however, had a modest increase in 
risk of developing prostate cancer (OR   =   1.3, 95% CI   =   1.0 to 1.6), 
indicating that the measured infections could perhaps be serving as 
proxies for another infection such as  T vaginalis . 

 Although our study may elucidate one mechanism by which 
local prostatic infl ammation could arise and lead to downstream 
events that infl uence prostate cancer development and progres-
sion, studies that focus on local response to infection in the 
prostate are needed to determine whether  T vaginalis  is a causal 
agent. Nonetheless, in light of the limited understanding of fac-
tors that lead to lethal prostate cancer, our fi nding of an associa-
tion between  T vaginalis  serostatus and aggressive prostate 
cancer is noteworthy. If our fi ndings are confi rmed,  T vaginalis  
could serve as a marker for adverse outcomes in patients for 
prostate cancer or, more optimistically, as a target for secondary 
chemoprevention.  
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