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Prostate-specific antigen levels in patients with risk
factors for prostate carcinoma disorders

Niveis de antigeno especifico da prostata em pacientes com fatores de risco
para transtornos do carcinoma da prostata

Mercedes Terreros; Yolanda Cristina Valdés; Lourdes Beatriz Gonzales; Onay Adonys Mercader; Sebastian Romero

Facultad de Medicina, Universidad de Especialidades Espiritu Santo (UEES), Guayas, Equador.

ABSTRACT

Objective: To verify the association between the prostate-specific antigen (PSA) serum concentration and the presence of risk factors for
prostate diseases in adult patients with urogenital infections. Materials and methods: Analytical cross-sectional study of PSA in 60 patients
aged 40 to 65 years, from January to December 2013. PSA quantification was performed in serum by solid-phase chemiluminescence
in two label cycles: 1. mouse monoclonal antibody (mAb); and 2. goat polyclonal antibody (pAbs). After each cycle the free antigen was
removed. The readings were taken on the INMULITE ONE Siemens® automated equipment. From the PSA, 0.0-2.5 ng/ml was used to
calculate the antigen distribution trend, and a bivariate statistical analysis of PSA was as opposed to previous exams, and endogenous
and environmental risk factors detected. Results: Patients between 50-60 years of age, with a family history of urogenital and sexually
transmitted infections, toxic habits, and exposure to occupational risk prevailed. Sixty-two percent of patients presented normal PSA levels,
and the remaining presented slightly elevated and very high PSA levels. In the statistical analysis, a significant association (» < 0.001) of
PSA was found as opposed to previous tests. A significant association (p = 0.001) was also found between PSA versus age, family history,
personal pathological history, toxic habits, and risk exposure. Conclusion: The high association rate found between PSA versus age and
other risk factors could be used as a predictive value for prostate cancer (Pca) or other prostate disorders.
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RESUMO

Objetivo: Verificar a associagdo entre o nivel sérico do antigeno prosidtico especifico (PSA) e a presenga de fatores de risco para
doengas da prostata em pacientes adultos com infecoes urogenitais. Materiais e métodos: Estudo analitico transversal do PSA
em 60 pacientes com idades entre 40 e 65 anos, de janeiro a dezembro de 2013. A quantificacdo do PSA foi realizada em soro
por quimioluminescéncia em fase solida em dois ciclos de marcadores: 1. anticorpo monoclonal de rato (mAb); e 2. anticorpo
policlonal de cabra (pAbs). Depois de cada ciclo, o antigeno livre foi retirado. As leituras foram feitas no equipamento automatizado
INMULITE ONE Siemmens®. Do PSA foram usados 0-2,5 ng/ml para calcular a taxa de distribuigdo do antigeno, e sua andlise
estatistica bivariada foi apresentada em oposicio a exames anteriores e a fatores de risco enddgenos e relativos ao ambiente.
Resultados: Prevaleceram os pacientes entre 50 e 60 anos de idade, com historico familiar de casos de infeccoes urogenitais e
sextalmente transmissiveis, habitos [0xicos e exposicdo a riscos ocupacionais. Sessenta e dois por cento dos pacientes apresentaram
niveis adequacos de PSA; 0s demais, niveis levemente elevados e muito elevados. Na andlise estatistica, uma associacdo significativa
(p < 0,001) de PSA foi descoberta em oposicido a exames anteriores. Uma associagdo significativa (p = 0,001) de PSA também
Joi descoberta em oposicao a idade, historico familiar, historico patologico pessoal, habitos toxicos e risco a exposigio. Conclusdo:
A alta taxa de associagdo encontrada entre PSA em oposigdo a idade e a outros Jatores de risco poderia ser usada como valor
preditivo para cancer de prostata (Pca) ou outras doengas prostéticas.

Unitermos: antigeno prostatico especifico; fatores de risco; neoplasia prostditica.
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RESUMEN

Objetivo: Verificar la asociacion entre el nivel sérico del antigeno prostdtico especifico (APE) y la presencia de factores de riesgo para
enfermedades de prostata en pacientes adultos con infecciones urogenitales. Materiales y métodos: Estudio analitico, transversal
acerca del APE en 60 pacientes con edades entre 40 y 65 afios, de enero a diciembre del 2013. La cuantificacion del APE fue
realizada en suero por quimioluminiscencia en fase solida en dos ciclos de marcadores utilizando: 1. anticuerpo monoclonal
de raton (mAb); y 2. anticuerpo policlonal de cabra (pAbs). Después de cada ciclo, el antigeno libre se elimind. Las lecturas se
realizaron en un equipo automatizado Immudite One Siemens®. Se utilizaron 0-2,5 ng/ml del APE para determinar el nivel de
distribucion del antigeno, y su andlisis estadistico bivariado se establecio en comparacion con exdmenes anleriores y Jactores
de riesgo endogenos y relativos al entorno. Resultados: Prevalecieron los pacientes entre 50y 60 afios de edad, con antecedentes
Jamiliares de infecciones urogenitales y de trasmision sexual, habitos toxicos y exposicion a riesgos laborales. Sesenta y dos por
ciento de los pacientes presentaron niveles adecuados de APE; los demds, niveles ligeramente elevados y muy elevados. En el andlisis
estadistico, una asociacion significativa (p < 0,001) de APE fue descubierta versus exdmenes previos. También se descubrio una
asociacion significativa (p = 0,001) de APE versus edad, antecedentes Jamiliares, antecedentes patologicos personales, hibitos
toxicos y exposicion a riesgo. Conclusion: El alta asociacion encontrada entre APE versus edad y otros faclores de riesgo podria
ser usada como valor predictivo para cancer de prostata (CaP) u otras enfermedades prostdticas.

Palabras clave: antigeno prosidtico especifico; faclores de riesgo; neoplasia prosidtica.

INTRODUCTION (DRE) with 69% and 92% of sensitivity and specificity, respectively,
and serum quantification of total prostate-specific antigen (PSA)
with 84.5% and 98%7*. The results of the DRE depend on the
experience of the person who performes it; while PSA depends on
the sensitivity and precision of the analytical technique®”, among
which the most sensitive and precise is the chemiluminescence

Prostate cancer (PCa) is a malignant solid tumor that is
usually asymptomatic for several years and is the second cause
of morbidity and mortality in male population aged 50 and
above. In Latin America, the high prevalence and increase of
new cases of PCa are related to the lack of prevention programs to
detect neoplasia in the early stage, so that when the patient goes
to the clinic, the tumor is in an advanced state®”. Statistics collected
from Brazil, Colombia, Ecuador, and Costa Rica have shown an
increase in the prevalence of PCa-associated morbidity™*.

The National Tumor Network (NTN) in Ecuador has available The controversial criteria of using PSA as an indicator
a record of cancer cases in Quito, Guayaquil, Manabi, Cuenca, of prostatic alterations is due to the risk of overdiagnosis and
Loja, and Los Rios, which has allowed the estimation of the — excessive treatment® or may be due to the recommended cut-off
prevalence and incidence of PCa morbidity and mortality in male value that does not take into account the patient’s age which could
population. In Guayaquil, the estimated prevalence rate of PCa  explain the presence of PCa in patients with values < 4 ng/ml***.
was 31.3 x 100,000 inhabitants, it is the second most common  Although there are new markers for PCa, the correlation between
cancer among men in the city!?. In the country, there is a certain ~ the PSA versus a positive DRE, the age and the presence of risk
trend towards an increase in the prevalence of this type of tumor. ~ factors in patients raise the predictive value of proteins in the
In 2014 from the 906 new cases of cancer in men, PCa occupied ~ diagnosis of PCa®*27
first place with 143 cases (15%).

used in this study. However, the use of cut-off values of total PSA
versus age, using more precise and sensitive analytical techniques
such as chemiluminescence, can contribute to measurements
to Individualize Screening® of the presence of PCa in primary
health care.

The trend of prevalence of PCa may be related to its
slow progressive carcinogenic development that depends on
endogenous and environmental factors, and the availability and
sensitivity of diagnostic tests used in the study of the gland in A cross-sectional analytical study of PSA serum concentration
asymptomatic men aged 40 years or older!"®. Clinical markers ~ was carried out on 60 patients aged 40-60 years hospitalized
of prostate abnormalities include digital rectal examination  for urological alterations at the Hospital Angel Felicisimo Roja,

MATERIALS AND METHODS
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Guayaquil, Ecuador, from January to December 2013; those who
consented to participate voluntarily were included.

Variables included age, family history (FH) and past medical
history (PH), toxic habits and occupational exposure, DRE and
transrectal ultrasound (TU) results. The PSA was quantified in
the serum obtained by centrifugation of 5 ml of blood from each
patient by automated solid-phase sequential chemiluminescence
in the INMULITE ONE Siemens® equipment and Siemens reagents
using the cut-off value < 4 ng/ml for readings.

In the solid-phase chemiluminescence technique (beads),
the beads are coated with mouse monoclonal antibodies to PSA
(anti-PSA mAb) and incubated: in the first reaction cycle the
mAb-PSA complex is formed, then the sample is washed and
centrifuged to remove free PSA. In the second cycle, the goat
polyclonal antibody is conjugated with alkaline phosphatase (goat
intestine) that is added to form the mAb-PSA complex.

Although the cut-off value > 4 ng/ml was used for the readings,
having considered the calculated median of PSA in the patient
sample, the results were categorized as baseline (0-2 ng/ml),
slightly elevated (2.1-4 ng/ml), high-moderate (4.1-10 ng/ml),
and considerably high (> 10.1 ng/ml).

Statistical analysis

For the interpretation of the results, the statistical package
SPSS v. 21 was used. For the interpretation of the diagnostic
methods for PCa, nonparametric tests and statistics were applied.
Exploratory analysis was used only for the distribution of PSA
values at the level of the patient sample. The results showed that
this biomarker did not meet the requirements of randomness and
homoscedasticity, so the Kruskal-Wallis nonparametric test of
independent samples was used to compare the variation of the PSA
in the groups subjected to other tests and, the Mann-Whitney {7
test with Bonferroni Correction was used to determine the
differences between groups. For the PSA versus age correlation,
the Spearman correlation coefficient was used; whereas for the
bivariate comparison of the PSA versus non-continuous variables:
PH, FH, habits of toxic consumption and occupational exposure,
the Chi-square independence test for contingency tables was used.

RESULTS

Presence of risk factors in the study sample

In the study sample (z = 60), patients aged 40-65 years, a
predominance of 50 to 60 years was observed, for a calculated

median of 54 = 7 years of age. From the total number of patients,
38 (63%) had a family history: 27 (45%) of urogenital tract
infections (UTIs) and 11 (18%) of sexually transmitted infections
(STIs), eight (13%) of cancer, and six (10%) of obesity.

On the other hand, 24 (40%) of the patients had PH of
UTIs, 10 (17%) of cancer, five (13%) of STIs, and five (13%)
of obesity. Among other risk factors, 18 (30%) consume alcohol,
14 (23%) tobacco, and 10 (17%) coffee. Furthermore, the risk of
occupational exposure was found in 31 (52%) cases: nine (15%)
to radiation, nine (15%) to toxic gases, five (8%) to chemicals, and
eight (13%) to biological agents.

Concentration levels of total PSA in the study
sample

It is noteworthy that before quantifying PSA serum levels,
patients were subjected to other types of laboratory tests including
biopsy. From the 60 inpatients, 23 (38%) underwent DRE, 33 (55%)
TU and four (6%) biopsies. This demonstrates nonconformity with
the protocol to be followed in the diagnosis of prostate carcinoma,
in which the quantification of PSA and DRE must be performed
prior to TU and biopsy.

In Figure 1, the highest number of these cases presented a
mean PSA > 4 ng/ml for a calculated mean of 5.77 + 13.92 ng/m,
where the standard deviation (SD) value indicates high individual
variability, so a median of 1.75 ng/ml was taken as the central
trend measure (Figure 1). Using a cut-off value of 1.75 ng/ml
for PSA, 37 (62%) patients were classified with baseline levels
(0.0-2.5 ng/ml), 19 (32%) slightly elevated (2.6-10 ng/ml), four
(6%) moderate to considerably high (19.9 ng/ml and 20 ng/ml,
respectively) (Figure 2).
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FIGURE 1 — Patient distribution histogram according to PSA for a cut-off value of 4 ng/ml

Source: Chemiluminometric quantifications of PSA.

PSA: prostate-specific antigen; SD: standard deviation.
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FIGURE 2 — Distribution of patients according to the stratification of serum levels of the
PSA categorized as basal, slightly moderate and considerably high

PSA: prostate-specific antigen; SD: standard deviation.

In Figure 3, we present diagram box and whisker plot
of the comparison of PSA versus DRE, TU, and biopsy, with a
very significant Kruskal-Wallis hypothesis test (p < 0.001),
which indicates that, at least in one of the groups of previous
examinations, the antigen presents a different distribution.
Therefore, it is observed that the highest values of PSA were located
in the “Biopsy” group; although, it was precisely in this group that
the greatest dispersion of the antigen values was found (Figure 3).

On the other hand, the Mann-Whitney U test with the
Bonferroni correction was significant (p < 0.017). A similar result
was found in the bivariate comparisons of previous and post-
quantification tests of the PSA, the differences were very significant
(p =0.001) for TU versus DRE; TU versus biopsies (» = 0.001).

Relationship between levels of PSA and risk
factors for PCa

Distribution of patients by age and [PSA]

In 25 (42%) patients the PSA was above the cut-off values by
age group. It is noteworthy that four (13%) cases in the 50-63-year-
old age group presented PSA > 10 ng/ml (19.5 ng/ml, 63.6 ng/ml,
36.6 ng/ml; 84.4 ng/ml) indicating that there is an association
between the increase of antigen levels with tumor volume and age
of patients.

Statistical analysis of the association between PSA and FH

In the evaluation of the association between PSA versus FH,
the Tndependence Test by Chi-square of contingency tables was
used, to contrast the null hypothesis that supports: “two qualitative
variables are not associated”, applying the categorization of PSA
values: 0.0-2.5 ng/ml; 2.6-10 ng/ml; 10.1 ng/ml, and 20 ng/ml.

Low values of PSA were observed in 26 (43%) patients with FH of
STIs and slightly elevated in 12 (20%) with FH of UTIs (Figure 4).
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FIGURE 3 — Box and whiskers diagram of the distribution of the serum variable PSA in
each group of patients undergoing previous examinations

PSA: prostate-specific antigen; TRUS: trans-rectal ultrasound guided; DRE: digital rectal
examination.
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FIGURE 4 — Histogram of distribution of concentration levels of the PSA according to the
Jamily’s pathological history

PSA: prostate-specific antigen; STI: sexually transmitted infections; UII: urogenital tract
infections.

According to the results of the Chi-square test, there is
a significant association (p < 0.05) between the PSA serum
concentration and patient's FH (p = 0.001), suggesting the
influence of the family history in the distribution of PSA values.
A similar result was found in the analysis of PSA versus PH, in
which the Pearson Chi-square test was markedly significant
(p = 0.001), confirming that there is a significant association
between PSA and PH in the sample of patients studied.
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Association between PSA and toxic habits

In the comparison of PSA versus toxic habits, the Chi-square
Pearson test was very significant (» = 0.001), so it can be assured
that there are association between an increase of PSA serum levels
and toxic habits.

Association between PSA and occupational risk
exposure

In the analysis of the association between PSA serum versus
working exposure to risk factors, the Pearson Chi-square test was
significant (» = 0.001), which suggests that there is a significant
association of PSA with occupational exposure.

It is noteworthy that in five (50%) of the 10 radiation-exposed
patients, the PSAwas > 4 ng/ml (5.9 ng/ml, 5.3 ng/ml, 63.6 ng/ml,
6.9 ng/ml, and 19.3 ng/ml), and out of the five (8%) exposed to
chemical agents, only two had very high PSA value (84.4 ng/ml
and 36.6 ng/ml). On the other hand, from the nine (15%) cases
exposed to toxic gases, in five the PSA was 4.1-6.3 ng/ml, classified
as slightly elevated.

DISCUSSION

PCa is the most frequent neoplasm and the second cause of
death of the male population in the United States™ 9. At the global
level, the incidence and mortality rate shows great variability among
countries® “?. The United States in 2014 recorded 172,258 new
cases and 28,343 deaths from PCa®. On the other hand, it has been
estimated for 2018 around 1735,350 new cases and 609,640 cancer
deaths in the United States. It draws attention as 19% (164,690) of
new cases and 9% (29,430) of deaths is due to PCa®,

The high prevalence and mortality rate of PCa in the male
population in Latin America and the Caribbean is attributed to
the irregularity of screening policies and the absence of indicative
symptoms during the early stages of tumor development?.
Conditions influence the progressive evolution of tumor cells
so that when the patient comes for medical examination with
a urological problem, the tumor is at an advanced stage that
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