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ABSTRACT 

Introduction: It is not yet established, in Algeria, 
a consensus on the use of prostate specific an- 
tigen (PSA) for the screening of prostate cancer 
(PCA) while some doctors speculate and rec- 
ommend a serum-PSA assay to the young men. 
The objective is to assess the prevalence of PSA 
by age in young farmers. Methods: This study 
was undergone on 403 farmers, exposed to the 
risk of pesticides, aged between 30 - 70 years 
and living in rural areas of Saida (Western Alge- 
ria), during the period 2006 to 2012. The values 
of the PSA were collected during PCA screening 
and compared by statistical tests that revealed 
significant difference. Results: It was found that 
15.6% of patients were under the age of 40 years. 
The total PSA (TPSA) increases with age and 
varies from 1 to 2 ng/ml for the respective age 
groups of 30 - 39 and 60 - 69 years. Approxi- 
mately, 16.6% of men (or 1/6), who underwent 
PSA assay were under the age of 40 years. Con- 
clusion: According to the recommendations of 
Algerian associations of cancer, men younger 
than 50 years may not be candidates for screen- 
ing by PSA.  
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1. INTRODUCTION 

Data records of Algerian cancers show that incidence 

of prostate cancer (PCA) new cases is on the increase [1]. 
The aging population coupled with progress of PCA 
screening may partly explain this increase. The rising of 
PCA incidence leads to questions about the existence of 
poorly known risk factors such as environmental or oc- 
cupational exposures [2]. Farmers are a class of workers 
with a high risk of developing PCA [2]. The use of pesti- 
cides and chemicals in agriculture is widely disputed [3]. 
Agriculture is one of the fields using more pesticides in 
Algeria. The interview between the patient and the phy- 
sician is very important to understand the advantages and 
disadvantages of PCA screening [4-6,8,9]. According to 
studies, the PCA screening is usually recommended for 
men older than 50 years [7] while for groups of men at 
high-risk such as patients with a family history of PCA, 
it is recommended to start a screening at age of 45 years 
[4,10,11]. According to data provided by the specialized 
agencies in Algeria, it is estimated 10 to 14 PCA patients 
per 100,000 inhabitants demonstrating the extent of this 
pandemic [1]. However, PCA screening, among men aged 
less than 50 years, is a matter of debate. Test of serum- 
prostate specific antigen (PSA) enzyme immuno-assay is 
widely used in Algeria. Although the risk of PCA is 
higher in farmers, it seems that it is unnecessary to make 
a PSA screening in men younger than 50 years. The PSA 
screening, in younger men, could be a risk of over-di- 
agnosis of PCA and a source of false positives. The aim 
of this study was to assess the prevalence of PSA ac- 
cording to age group in young farmers.  

2. METHODS 

2.1. Study Population 

Among a total of 510 men, only 403 subjects were the 
focus of this study. This is a retrospective and descriptive 
study of farmers older between 30 - 70 years followed 
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during the period from January 2006 to March 2012 (ie 6 
years). These workers were identified through their reg- 
istration on the electoral lists available to our research by 
the statistical department in the town hall of Saida. The 
patients were reconfirmed at their works and in various 
institutions they attended such as agricultural coopera- 
tives, agricultural chamber, national office of feed for 
cattle (NOFC) and farms. The inclusion criteria were 
informed consent, patients lived in areas of Saida (west- 
ern Algeria) who underwent a serum-total PSA (TPSA) 
assay using the same technique (TPSA-VIDAS test, bio 
Merieux laboratory, France).  

2.2. Data Collection 

All farmers showed pathological history (diabetes, 
hypertension, hyperlipidemia and cholesterol) that’s re- 
ported in their medical records at various specialized 
departments of Saida hospital. After obtaining formal 
approval from hospital and a clear consent of patients, 
analysis of file records was performed which showed the 
demographic parameters (age, residence, date of birth, 
marital status and number of children), anthropometric 
parameters (weight, height and body mass index) and a 
medical history of patients. During the passage of pa- 
tients in the various departments of Saida hospital for 
routine medical control, blood samples were taken to 
establish both biological tests and serum-TPSA assay. 

2.3. Serum-TPSA Assay 

All patients were evaluated by determination of the 
TPSA-serum level. Blood samples were collected at the 
urology department in Saida hospital and taken directly 
to the laboratory of biological analysis in the same hos- 
pital. Approximately 10 ml of blood were collected in- 
travenously in a dry tube. The blood was centrifuged and 
serum was frozen at −20˚C until to be used in the assay. 
The sera were frozen for a period not exceeding three 
months and then thawed for achieving TPSA assay 
knowing that for short periods of freezing and TPSA 
assay is little changed. TPSA assays are undergone in 
mini VIDAS analyzer (bio-Merieux, France). The used 
method was the technique of enzyme-linked fluorescent 
assay (ELFA): it is an enzyme immunoassay ELISA 
“sandwich” in heterogeneous phase where the molecules 
of PSA are caught between two monoclonal antibodies of 
murine nature. Reading results of the TPSA assay is done 
in two stages to a final detection by fluorimetry. The 
cut-off of TPSA is 4 ng/ml, prescribed by the kit supplier. 
The detection limit of this method is 0.07 ng/ml and the 
range of the VIDAS-TPSA kit extends to 100 ng/ml. 
Samples, with concentrations of TPSA over 100 ng/ml, 
were retested after dilution in sample diluent TPSA (calf 
serum + sodium azide 0.9 g/l). 

2.4. Statistical Analysis 

The SPSS version 11.5 software was used in this study 
for all statistical analyzes. Comparisons of means were 
carried out by the ANOVA test to reveal significant dif- 
ferences at p < 0.05. 

3. RESULTS 

The distribution of age factor according to serum- 
TPSA concentration in patients is presented in Table 1. A 
rate of 15.6% of patients were older under 40. The analy- 
sis of mean serum concentrations of TPSA and stratified 
variance by age were performed.  

These results showed that tumor biomarker (or TPSA) 
increased proportionally with the age factor. The increase 
of TPSA ranged from 1.1 ng/ml in the patients older of 
30 years to 2.3 ng/ml in patients older of 60 years.  

The TPSA average, among patients older between 60 - 
69 years, was significantly higher than that of patients 
older between 30 - 39 and 40 - 49 years. 

The proportions of patients with serum-TPSA concen- 
trations higher than 4 ng/ml in the age ranges of 30 - 39, 
40 - 49, 50 - 59 and 60 - 69, were respectively 2.1% 
(1/63), 1.7% (3/169), 4.5% (7/145), 5.8% (1/17). 

4. DISCUSSION 

Data analysis for serum-TPSA levels, in our series, 
had revealed that approximately one in 6 farmers was 
younger than 50 years. It also recorded a low average 
serum-TPSA for age groups of 30 - 39 and 40 - 49 years. 
For these TPSA values (1.1 and 1.2 ng/ml), the risk of 
developing PCA is minimal. These results can join those 
of a study undergone in the area of Gazza, between 
1990-1999 on a population of 141 Palestinian with PCA, 
living mainly from agriculture and exposed to risk of 
pesticides, including 0.7% (ie 1/141) were aged between 
25 - 44 years and 10% (ie 14/141) between 45 - 55 years 
[12]. While our results were not similar to those of a 
meta-analysis underwent in different governorates of 
Brazil (Rio de Janeiro and Porto Alegre) between 1989- 
1998. It was found a strong association (Odds = 5.34)  
 
Table 1. Mean values and prevalence of PSA among farmers 
according to age groups. 

Age  
(years) 

Patients  
N (%) 

TPSA (ng/ml) 
Mean (± SD) 

Frequency (%) 
(TPSA > 4 ng/ml)

30 - 39 63 (14.6) 1.1 (0.82)* 2.1 (1/63) 

40 - 49 169 (41.9) 1.2 (1.08)* 1.7 (3/169) 

50 - 59 154 (38.2) 1.5 (1.15) 4.5 (7/154) 

60 - 69 17 (4.2) 2.3 (1.32) 5.8 (1/17) 

SD: standard deviation. *p < 0.05 compared to the highest age group by 
ANOVA comparing test. 
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between the PCA mortality and pesticide use among 
farmers older between 30 - 49 years living in the area of 
Rio de Janeiro but the association was low (Odds = 2.68) 
for the same age group in the area of Porto Alegre [13]. 
However, there is no doubt that an advanced age is the 
main risk factor for onset of PCA [14]. The detection rate 
of PCA before age 50 is very low unless there is a family 
history of this disease (father, uncle, brother or close to 
related first degree with PCA) where the risk of devel- 
oping PCA is very high [15]. The etiology of PCA re- 
mains misunderstood. The occurrence of this disease 
seems to be resulting complex interactions between ge- 
netic, hormonal and environmental factors [3]. Through 
the results of this present study, a PSA screening in men 
older less than 50 years is unnecessary although early 
detection of PCA is very important in high-risk groups 
such as men with a family history of PCA. Aside from 
the controversy on the validity of PCA screening, urolo- 
gical literature much disputed PCA screening by serum- 
PSA assay in men older less than 50 years [16]. Modern 
screening strategies are now a risk of over-diagnosis of 
PCA that’s associated with the onset of pain mainly due 
to unnecessary, annoying and stressful medical treatment. 
The treatment of symptoms, associated with incontinence 
and impotence, is a well established fact that no painful.  

OPEN ACCESS 

5. CONCLUSION 

In our study, there is no recorded position of over-di- 
agnosis and unnecessary and cumbersome treatment for 
all farmer candidates for serum-TPSA assay but only 
early detection of prostate cancer by PSA and digital 
rectal examination is not recommended at this time for 
men aged less than 50 years. 
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NOTE LIST OF ABREVIATION 

PCA: Prostate cancer; 
PSA: Prostate specific antigen; 
NOFC: National office of feed for cattle;  
TPSA: Total prostate specific antigen; 
VIDAS: Video image digital analysis; 
ELFA: Enzyme-linked fluorescent assay; 
ELISA: Enzyme linked immunosorbent assay. 
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