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Socioeconomic status is an independent predictor of biochemical 
recurrence among patients with prostate cancer who undergo 
radical prostatectomy
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ABSTRACT

Division of Urology, University of Sao Paulo Medical School, Sao Paulo, Brazil

Purpose: Socioeconomic status (SES) may influence cancer characteristics and behavior in several aspects. We analyzed 
PCa characteristics and behavior among low income uninsured men, and compare them to high income patients with 
health insurance in a developing country.
Materials and Methods: A retrospective case-control study was performed on 934 patients with clinically localized PCa 
who underwent radical prostatectomy between March, 1999 and July, 2009. Patients were divided in two groups, accord-
ing to their SES. In group 1 (n=380), all had low income, low educational levels and couldn’t afford medical insurance. 
In group 2 (n=554), all had higher income, higher education and had medical insurance.
Results: Patients from group 1 were older, had higher Gleason scores, higher rates of seminal vesicle and bladder neck 
involvement. The Kaplan Meier disease-free survival curve demonstrated that after a follow-up of four years, about 50% 
of uninsured patients had biochemical recurrence, versus 21% of insured patients (Log rank test: p < 0.001). A multivari-
ate Cox regression analysis for the risk of disease recurrence demonstrated that only PSA levels, Gleason score, seminal 
vesicle involvement and SES were statistically significant variables. Patients with a low SES presented 1.8 times the risk 
of recurrence as compared to patients with a high SES.
Conclusions: Patients with low SES were older, presented more aggressive PCa characteristics and a high rate of disease 
recurrence. A low SES constituted an independent predictor for disease recurrence.
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INTRODUCTION

Prostate cancer (PCa) remains the most 
common non-cutaneous tumor in incidence and the 
second in mortality among North American men. It 
is estimated 192,280 new cases and 27,360 deaths 
in USA in 2009 (1). Being 13% of all cancers that 
affect men, it has a great socioeconomic impor-
tance. The widespread use of prostatic specific anti-
gen (PSA) in PCa screening during the last two de-
cades has led to an increase in diagnosis of localized 

disease, with mortality declining in synchrony with 
this risk migration (2).

	Socioeconomic status (SES) may influence 
cancer characteristics and behavior in several as-
pects, mainly due to its influences on lifestyle and 
exposure to environmental risk factors, as well as 
access and utilization of health care services (3-
5). Clegg et al. (5), analyzing 15,357 patients from 
the Surveillance, Epidemiology, and End Results 
(SEER) database and the National Longitudinal 
Mortality Study (NLMS) reported greater rates of 
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lung cancer and an increased incidence of distant-
stage breast and PCa among low-income patients. 
Further data regarding PCa have reported higher 
mortality rates among patients in the low levels 
of SES (4). Likewise, recent studies have dem-
onstrated that despite the widespread adoption of 
PSA screening, the diagnosis of low-risk PCa has 
not been increasing among men in lower socioeco-
nomic status (6).

	However, all studies to date regarding this 
issue were conducted in developed countries like 
United States of America. The influence of SES in 
PCa characteristics and behavior in a developing 
country with high socioeconomic disparities and 
high levels of poverty had never been studied so 
far. Finding a different behavior in the extremes of 
socioeconomic layers could help to improve PCa 
screening and treatment among these patients.

	The aim of the present study is to analyze 
PCa characteristics and behavior among low-in-
come uninsured men and compare these data to 
high-income patients with health insurance, in a 
developing country.

MATERIALS AND METHODS

	A retrospective case-control analysis was 
performed on 934 patients with clinically local-
ized PCa who underwent radical prostatectomy be-
tween March, 1999 and July, 2009. Patients were 
divided in two groups, according to their SES. In 
group 1 (study group) (n = 380), all had low-in-
come, low educational levels and couldn’t afford 
medical insurance. These patients were treated in 
the Brazilian public health system (SUS). SUS is 
supposed to provide free and comprehensive PCa 
treatment for Brazilians without medical insur-
ance, but due to high demand the service offered is 
suboptimal. In group 2 (control group) (n = 554), 
all had high-income, higher education and medical 
insurance. The latter were treated in private hos-
pitals. Radical prostatectomy was performed by 
the same surgeons in both groups. Patients who 
had received any previous treatment for PCa were 
not considered for analysis. To avoid any selec-
tion bias, patients from both groups were offered 
the option of undergoing radiotherapy. Adjuvant 

radiation therapy was indicated to those cases with 
a gross positive surgical margin.

	Data analyzed included patient age, serum 
total PSA, pathological stage, tumor grade, seminal 
vesicle involvement, urethral margin and bladder 
neck margin status. The 2002 TNM classification 
was applied for pathological staging (7). Preopera-
tive clinical staging was performed through digital 
rectal examination, pelvic computerized tomogra-
phy (CT) and bone scintighraphy in most patients. 
Patients from both groups considered to have a low-
risk disease (PSA < 10 ng/mL and Glason score < 7 
and a T1c disease) did not undergo imaging studies. 
For analysis of pathology grade, we used the Glea-
son score (8). All the characteristics were compared 
in order to determine differences between the two 
groups. Staff pathologists with expertise in geni-
tourinary pathology examined all specimens and 
margins, according to previous published protocols. 
Obturatory lymphadenectomy was performed only 
in intermediate and high-risk patients.

	For statistical analysis we used the pro-
gram SPSS version 15.0. Comparison of variables 
between the two groups, were performed through 
the Pearson Chi-square and Fisher’s exact tests. For 
analysis of disease free survival, we constructed a 
Kaplan-Meier actuarial curve. Biochemical recur-
rence was defined as a PSA of 0.4 ng/mL or greater 
after radical prostatectomy. To determine the in-
dependent variables related to the risk of disease 
recurrence, we used a Cox regression model. For 
statistical analysis we considered a 5% significance 
level to reject the hypothesis of a casual correlation 
(p < 0.05).

RESULTS

	At the moment of surgery, while 61.8% of pa-
tients from group 1 were 65 years old or older, the ma-
jority or 53.3% of patients from group 2 were younger 
than 65 years old (p < 0.001). Median age was 64 yo 
(40 to 83) for patients from the high SES group and 
67 yo (44 to 81) for patients from the low SES group. 
Among patients from group 1, 41.9% had a Gleason 
score of 7 or greater, while 37.9% of patients from 
group 2 had Gleason scores higher than 7 (p = 0.001). 
Seminal vesicle involvement was found in 11.6% and 
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6.3% of patients from group 1 and 2 respectively (p = 
0.004). We didn’t find significant difference regarding 
PSA levels and pathological stage between the two 
groups, with the majority of patients from both groups 
presenting PSA < 10.0 ng/mL and organ-confined dis-
ease (T2). Positive urethral margins were more com-
mon among patients from group 2 and positive blad-
der neck margins were more common among patients 
from group 1. In the first case, we believe this fact was 
rather due to efforts to spare external sphincter than to 
an advanced disease status. Thus, in most cases they 
were considered false positive margins. Characteris-
tics of the two groups are described in Table-1.

	The Kaplan Meier disease-free survival 
curve demonstrated that at four years, while 50% of 
patients from group 1 had biochemical recurrence, 
versus 21% of patients from group 2 (p < 0.001) (Fig-
ure-1). A multivariate Cox regression analysis for the 

risk of disease recurrence considering all the analyzed 
variables demonstrated that only serum PSA levels, 
Gleason score, seminal vesicle status and SES were 
independent variables. Patients in a low SES present-
ed 1.8 times higher risk of recurrence as compared to 
patients belonging to high SES (Table-2).

DISCUSSION

	In the present study, we demonstrated 
that a low SES is associated with more aggressive 
pathological characteristics of PCa. Patients in the 
low SES group were older, presented higher Glea-
son scores and higher rates of seminal vesicle and 
bladder neck involvement. Biochemical recurrence 
rates were higher among low SES group. In the Cox 
regression model for the risk of recurrence consid-
ering all the analyzed variables, only PSA levels, 

Table 1 – Clinical and pathological characteristics of patients. 

 Group 1 

(low SES) 380 (%) 

Group 2 

(high SES) 554 (%) 

p 

Patient age (years)   < 0.001 

< 65 

≥ 65 

145 (38.2%) 

235 (61.8%) 

290 (52.3%) 

264 (47.7%) 

 

PSA (ng/mL)   0.599 

< 10 

10-20 

> 20 

244 (64.4%) 

100 (26.4%) 

35 (9.2%) 

342 (61.7%) 

163 (29.4%) 

49 (8.8%) 

 

Pathological stage   0.285 

T2 

T3 

272 (71.8%) 

107 (28.2%) 

415 (74.9%) 

139 (25.1%) 

 

Gleason score   0.001 

< 7 

≥ 7 

193 (50.9%) 

186 (49.1%) 

344 (62.1%) 

210 (37.9%) 

 

Seminal vesicle involvement 44 (11.6%) 35 (6.3%) 0.004 

Positive urethral margin 52 (13.7%) 113 (20.4%) 0.009 

Positive bladder neck margin 22 (5.8%) 8 (1.4%) < 0.001 
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Gleason score, seminal vesicle involvement and the 
SES were independent predictors. A low SES was 
associated with a risk of biochemical recurrence 1.8 
times greater when compared to patients from the 
high SES group.

	There are several studies correlating SES 
with cancer incidence and deaths, including all sites. 
In accordance to our results, Miller et al. (6), per-
formed a retrospective cohort study of 570 disad-
vantaged men with diagnosis of PCa in California. 
They showed that 51% of the enrollees had a PSA 
greater than 10ng/mL, 50% had a Gleason score of 7 
or greater and 43% had a T2 or greater clinical stage. 
Metastasis at the diagnosis was present in 19% of 
the patients. The proportion of men with low-risk 
tumors was 24% and interestingly, this rate didn’t 
increase over time. A limitation of this study was 
the lack of a control group. Cheng et al. (4), showed 
that a high SES is associated with higher incidence, 
but lower PCa mortality rate. It is known that SES 
is linked with several environmental dependent fac-
tors, including education, health care access and in-
formation. All together these factors may lead to lack 
in early detection and delay between PCa diagnosis 
and treatment among low SES patients.

	The present study was conducted in Brazil, 
a country where PCa is also the highest prevalent 
cancer with socioeconomic disparities (9). The Bra-

zilian health care system has two categories: private 
and public system. High-income population mainly 
uses the private system, which provides adequate 
screening and treatment against PCa for most pa-
tients. PSA screening is not formally performed in 
Brazil, but most patients from higher SES group 
choose to have it annually. This fact is not usually 
observed among patients with a low SES, which may 
lead to a delay in diagnosis. Lower SES patients use 
the public health care system, which due to higher 
demand, lacks in continuous screening, early diag-
nosis and may have delay in treatment. Despite these 
characteristics, in the present series serum PSA lev-
els and pathological stages were similar between the 
groups. Additionally, it’s important to note that in 
the present series median time to treatment was only 
slightly longer for patients from the low SES group 
(three months) as compared to the high SES group 
(1.5 months). Considering a tumor with such a long 
time to progression, we don’t believe this small dif-
ference could be the reason to explain such a worse 
outcome among patients from the low SES group. 
It’s possible that a longer time to diagnosis among 
these patients have influenced outcomes. However, 
since we received patients with confirmed PCa diag-
nosis we could not estimate the time.

	Additionally, the low SES group is less ex-
posed to health care information and is unlikely to 

Figure 1 -  Kaplan-Meier disease free survival curve.
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undergo screening tests. This might be the reason 
why patients from the high SES group are usually 
diagnosed at an earlier age as we found in this series. 
All factors may lead to a more advanced disease at 
time of diagnosis, even among the clinically local-
ized disease group.

	It’s important to note that mean follow-up 
was not equivalent between the groups. Despite lon-
ger follow up, the high SES group had better disease-
free survival than the low SES group. Explanations 
for these observations are uncertain but further stud-
ies controlling these variables should be made in or-
der to conclude if the worst prognosis among patients 
from low SES group is due to health care deficiency 
or due to other factor. Another valuable study would 
be comparison of PCa stage at the moment of diag-
nosis, among extremes of SES, with the intention to 
analyze the disparities of the screening tests applica-
tion between these groups. A possibility that could 
explain our results is that environmental differences 
could explain the more advanced Gleason scores and 
greater rates of seminal vesicle involvement among 
patients from the low SES group.

	Margin status was significantly different be-
tween the two groups. While positive urethral mar-
gins were more common among patients from group 
2, positive bladder neck margins were more common 
among patients from group 1. It’s well described that 
margin status is an independent predictor of PSA re-
currence and secondary cancer treatment in patients 
who underwent radical prostatectomy (10). How-
ever, the location of positive surgical margins after 
surgery may significantly affect disease progression. 
Obek et al. (11), showed that a positive margin in-
volving the bladder neck (which was more common 
among patients from low SES group) of the speci-
men carried a higher risk of progression. Despite 

these data, on multivariate analysis, margin status 
wasn’t a significant predictor of disease recurrence.

	Mean PSA levels were statistically simi-
lar between the two groups as well as pathological 
stage. Previously Kato et al. (12) related that PSA 
level is proportional to prostate tumor volume, and 
since all cases selected had localized disease, PSA 
tend to be in the same range in both groups. Staging 
was a pre-selection variable, justifying the similari-
ties between the two groups.

	Some limitations of the present study must 
be commented. We didn’t have available data re-
garding the racial/ethnic distribution of both groups. 
It’s well known that there is a higher PCa incidence 
and mortality among African Americans (13,14). 
However, it remains poorly defined the reasons to 
explain this phenomenon and to what extent racial/
ethnic differences in PCa result from differences in 
SES. Tewari et al. (15), showed that socioeconom-
ic factors are sufficient to explain the disparity in 
survival between white and black patients. While 
in univariate analysis, black patients had a signifi-
cantly increased cancer-specific and overall mortal-
ity, after adjusting for insurance status and income 
on multivariate analysis, the two groups revealed 
no significant differences. It’s also important to em-
phasize, that Brazil has a great variety of races and 
for this reason we believe that this variable could 
not have influenced the results. Another limitation is 
that we analyzed only patients with clinically local-
ized disease, and thus, we couldn’t compare those 
cases with locally advanced and metastatic disease 
between the two groups. Finally, due to the relative 
short follow-up period, we were not able to deter-
mine whether other important measures of outcome 
(metastases-free survival or overall survival) were 
different amongst the two groups.

Table 2 - Postoperative Result Assessment Criteria.Table 2 - Multivariate cox regression analysis for the risk of disease recurrence. 
 
Variable HR 95% CI p 

SES 1.8 1.3 to 2.4 < 0.001 

PSA 10-20 x PSA < 10 1.5 1.1 to 2.0 0.004 

PSA > 20 x PSA < 10 2.4 1.7 to 3.6 < 0.001 

Gleason score 1.3 1.2 to 1.5 < 0.001 

Seminal vesicle involvement 2.9 2.0 to 4.1 < 0.001 
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	The present study is unique because it 
provides an insight concerning the epidemiology 
of PCa among Brazilian men in the extremes of 
socioeconomic conditions. As a developing coun-
try, Brazil has great socioeconomic disparities, and 
this is known to influence many factors that are 
related to cancer development and behavior, such 
as dietary habits, environmental exposures to risk 
factors, as well as access and utilization of health 
care services.

	It’s well known that improving diagnosis 
tests and surgical methods have extreme impor-
tance for public health management. However, 
only improving screening methods and training 
surgeons may not be sufficient to solve these prob-
lems if the government does not provide equal 
health care access to different socioeconomic lay-
ers of the population. In this way, the present study 
results could support the need to plan new strate-
gies in PCa campaigns.

 
CONCLUSIONS

In a developing country, patients with PCa 
and a low SES were older, presented more ag-
gressive disease characteristics and a high rate of 
biochemical recurrence. A low SES constituted an 
independent predictor for disease recurrence. Anal-
ysis of larger series with more variables must be 
performed to confirm theses results.
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