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Abstract

Background: Prostate cancer is the second-leading cause of cancer death among men in the world. This cancer
has increased significantly during recent years in Iran and is the sixth most common malignancy in Iranian men.
Survival rates for prostate cancer in Iran are unknown. The present study aimed to estimate survival of patients
suffering from prostate cancer in Yazd, Iran. Methods: In this retrospective cohort study, data were collected from
100 men with prostate cancer registered in Shohadaye Kargar and Shahid Sadoughy hospitals in Yazd during the
period 2001-2012. The Kaplan-Meier method was used to estimate the survival over time and Cox regression
analysis was performed to calculate the hazard ratios according to demographic and risk variables. Results: The
mean age of all patients was 74.4 years. They had a mean survival time of 70.78+4.94 month. The 1-year, 3-year,
and 5-year survival rates were 97%, 73%, and 54%, respectively. A statistically significant correlation was found
between age, tumor grade, cancer stage, treatment and survival time of patients (p<<0.05). The worst survival was
in men with Gleason score 8-10 and stage [V of prostate cancer. Data showed no significant association between
place of residence and patients’ survival (p>0.05). Conclusion: In this study, 5-year survival of patients with
prostate cancer was poor. Screening of men for cancer diagnosis in early stages and use of advanced treatment
option, it seems to improve survival outcome. Further studies are needed to monitor the survival of patients with
prostate cancer in Iran.
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the past two decades from 0.63 per 100, 000 population
to 6 [1, 3].

Age, race, inheritance, diet, smoking, benign prostatic
hypertrophy and hormones are possible risk factors for
prostate cancer [4]. Incidence of prostate cancer increases
with advancing age. More than 80% of prostate cancers are

Introduction

Prostate cancer is the second most common malignancy
in men worldwide and the sixth common cancer in Iranian
men [1]. This cancer affects over one million people and
causes more than 300,000 death each year. In 2016, about

180,890 new cases and 26,120 prostate cancer—associated
deaths were occurred in the United States [2]. Among the
Asian countries, Israel, Turkey, Lebanon, Singapore and
Japan have the highest incidence rate of prostate cancer.
The number of new cases of prostate cancer in Iran has
reported 10.7 per 100,000 people annually [1]. In Iran,
the mortality rate of prostate cancer has increased during

diagnosed in men aged 65 years and older. In Iran, over
95% of cases occur in the age group above 50 years old [5].

The survival of patients with prostate cancer is related
to several factors, including the grade of tumor, patient’s
age and prostate-specific antigen (PSA) level [6]. Survival
is significantly poorer in older patients with end-stage
prostate cancer and PSA>100 ng/mL [7]. Socioeconomic
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status and treatment also have a significant influence on
prostate cancer survival [8]. Survival of patients suffering
from prostate cancer has improved dramatically during the
past decade in many Asian countries [1]. Improvements
in survival can be associated with several possible
causes, including early detection by prostate-specific
antigen (PSA) testing, increased diagnostic activity with
aggressive biopsy policies, development of surgical and
radio therapeutic method and access to hormone therapy
[9].

Despite significant improvements in survival of
patients with prostate cancer, however, geographical
differences in survival exist, even between countries with
similar healthcare [10]. Prostate cancer survival statistics
can be useful for determining prognosis and evaluating
treatment options. Therefore, knowing about cancer
survival rates in any country and its different regions is
necessary. Although the incidence of prostate cancer is
increased in the last 10 years in Iran [5], the survival rate
of Iranian patients is not clear. There are no published data
on prostate cancer survival rates in Iran. Therefore, this
study aimed to estimate the survival rate of patients with
prostate cancer in Yazd province.

Materials and Methods

This retrospective cohort study was conducted on 100
patients with prostate cancer referred to Shohadaye Kargar
and Shahid Rahnemon Hospitals in Yazd province, Iran
between 2001 and 2011. All patients sign informed consent
form to participate in the present study. Demographic
characteristics of patients such as age, place of residence,
type of treatment and telephone number were extracted

from the medical records. Inclusion criterion was adult
patients with confirmed prostate adenocarcinoma.
Exclusion criteria were patients under 18 years old and
adults with non-adenocarcinoma type of prostate cancer.
Paraffin embedded tissues were independently reviewed
by two pathologists to confirm the malignancy. Data
were collected by a questionnaire and patient records.
In addition, patients were followed-up via telephone to
acquire and complete information regarding their current
status. Variables included age, gender, grade and stage
of cancer, place of residence and type of treatment. Data
were analyzed using SPSS software version 21 (Chicago,
IL, USA). Qualitative variables were demonstrated as
proportions and continuous variables as mean + SE.
Kaplan-Meier analysis was used to estimate survival in
patients with prostate cancer and differences in survival
times were tested by log-rank test. A Multivariate analysis
was performed using the Cox proportional hazard
regression model. A p-value less than 0.05 was considered
to be significant.

Results

In the present study, 100 patients with prostate cancer
were followed up for survival analysis. Finally, 38 cases
(38%) were alive and 62 patients (62%) died due to
prostate malignancy. Detailed baseline characteristics of
study participants are shown in Table 1. Patients were in
age range of 54 to 95 years (mean: 74.448.5). The mean
and median survival time of patients with prostate cancer
was 70.78+4.94 (95%CI: 61.09-80.47) and 62 months,
respectively. The results of Kaplan Meir analysis are
presented in Table 1. According to this data, age at the

Table 1. Survival Rates in Patients with Prostate Cancer According to Variables

Variable Number Survival rate (%) Mean survival time P value
(%) 1 year 3 year Syear + SE (month)
54-74 45 (45) 96 85 70 92.84+7.56
Age (year) 75-95 55 (55) 98 61 38 53.29+5.25 0.0001
Total 100 (100) 97 73 54 70.78+4.94
place of resi- Urban 80 (80) 94 77 55 71.8945.66 0.83
dence Rural 20 (20) 80 71 53 69.68+10.61 ’
1-6 41 (41) 98 90 73 100.38+7.97
Grade (Gleason 7 16 (16) 85 73 30 47.2448.32 <0.05
Score) 8-10 21 (21) 82 62 18 38.79+5.38 ’
Unknown 22 (22) 97 64 58 64.49+7.90
I 10 (10) 100 100 100 123.38+5.26
11 13 (13) 100 100 90 112.15+9.56
Stage I 0 - - - - <0.05
v 25 (25) 84 57 40 51.54+7.73
Unknown 52 (52) 87 72 38 54.78+4.80
. Yes 7(7) 100 100 100 12443.54
Radical prostatectomy No 93 (93) 33 7 46 66.9944 98 0.018
Hormone therapy 20 (20) 83 60 43 55.13£9.16
Treatment Orchiectomy 73 (73) 93 85 58 78.54£5.57 0.0001
No hormone therapy 7(7) 43 28 0 21+6.40
. Yes 15 (15) 66 42 25 42.87+8.79
Radiotherapy No  85(85) 92 80 49 74.8845.31 0.028
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Table 2. Results of Multivariate Survival Analysis Using Cox Regression Method

Confidence Interval

Variable Hazard Ratio (95%) P value
0

Age (year) 54-74 1 - Ref
gely 75-95 1.852 1.079-3.177 0.025
1-6 | - Ref
7 2.746 1.325-5.688 0.007
Grade (Gleason score) 8-10 2371 1.169-4.809 0.017
Unknown 2.130 1.040-4.364 0.039
I | - Ref
i 3.077 0.019-0.997 0315

Stage I - - -
v 7.600 1.017-41.180 0.048
Unknown 7.308 1.003-32.804 0.050
. No 1 - Ref
Radical prostatectomy Yes 4591 0.639-13.312 0.131
No hormone therapy 1 - Ref
Treatment Hormone therapy 0.758 0.288-1.995 0.575
Orchiectomy 0.687 0.293-1.615 0.389
. No 1 - Ref
Radiotherapy Yes 0.73 0.392-1.381 0.34

time of diagnosis was a significant predictor for survival
in patients with prostate cancer (p=0.0001). Disease stages
and grades had also significant effects on survival (p<0.05).
Patients with prostate cancer stage I had the best survival
while the worst outcome was seen in peoples suffering
of prostate cancer stage IV. Radical prostatectomy and
hormone therapy were increased survival rates in prostate
cancer patients. Data obtained from comparing patients
treated and untreated with radiotherapy indicated that
radiation therapy is significantly decreased survival time
in patients (p=0.028, Table 1).

Age, tumor grade, cancer stage and type of treatment
were put in a multivariate Cox proportional hazard model
to estimate HRs (95%CI) and the results are summarized
in Table 2. Age, tumor grade and cancer stage were
significantly correlated with poorer survival. Older
patients had higher risk of death. HR (95%CI) for patients
over 75 years of age was 1.85 (1.079-3.177) compared
with the reference age group under 75 years. Stage IV
prostate cancer was associated with a HR of 7.6 compared
with stage I as the reference category (Table 2).

Discussion

This study was designed to estimate the survival of
patients with prostate cancer in Yazd province of Iran.
The medical records and histopathological findings of
100 prostate cancer patients were reviewed, and survival
status for all participants was obtained via telephone
interview. The effect of several factors, including age,
place of resident, tumor grade, cancer stage, radical
prostatectomy, hormone therapy and radiotherapy on the
survival rate were investigated. Among these, only place
of residence was not significantly affected on survival
(Table 1). Studies in developing countries showed that
patients with prostate cancer in rural and remote areas
had poorer survival compared to urban residents [ 11-13].

In these countries, the use of diagnostic and treatment
services among patients living in rural is lower than
among their urban counterparts [ 14]. Our data was shown
that Iranian urban and rural patients in Yazd province had
similar survival rates; therefore, there is no difference
concerning accessibility of medical facilities for residents
of different regions.

Prostate cancer is considered an age-related malignancy
because its incidence increases with age [5]. Our results
are in compatible with previous reports that indicated
survival time was inversely associated with patient age,
and older peoples had a shorter survival compared with
younger patients [6, 9]. In the current study, 55% of
cases were in the age group 75-95 years old with a 38%
survival rate at 5 years, whereas the five-year survival
rate in younger patients (54-74 years) was 70%. Lower
prostate cancer survival time in older patients reflecting
the role of other variables such as comorbidity, decreased
immune response, and increased susceptibility to severe
diseases [15].

In the present study, the data analysis revealed that
the survival rates for patients with prostate cancer at
the end of one, three and five years were 97%, 73%,
and 54%, respectively (Table2). In Scotland, one-year
and five-year overall survivals were 92% and 83%,
respectively [10]. According to the published data,
the 5-year relative survival for patients suffered from
prostate cancer was more than 85% in Australia, Japan,
New Zealand, Singapore, South Korea, and 50-84% in
China and Thailand [16]. Overall five-year survival was
reported 76.4%, 83.0% and 80.3% for England, Sweden
and Norway, respectively [9]. Therefore, prostate cancer
survival times are varied widely between countries due
to socioeconomic status, cancer screening, and the early
diagnosis of the malignancy using new medical facilities.

There are no published data on prostate cancer survival
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rates in Iran. In the only study conducted in the country,
Taghipour Zahir etal. demonstrated that age and tumor
grade can negatively affect survival of patients with
prostate cancer in Iran [6]. However, they are not reported
cancer survival rates. Similar to their results, we found that
tumor grade and stage of disease were strong predictors
of survival. The most common prostate cancer Gleason
score in our study was lower than 7 (41% of cases) that
had a more favourable prognosis. Similar to other studies,
patients with Gleason score 7 or greater had the worst
survival rate. In addition, in compatible with previous
reports, the present result revealed that the survival time
of prostate cancer patients is related to cancer stage so
that stage IV prostate cancer had a five-year survival rate
of 40% (mean of survival time: 51 months). The 5-year
survival rate for patients with stage I'V prostate malignancy
was 43% in Germany and 30% in UK [17]. These findings
indicate that the best strategy for increasing the survival
of patents with prostate cancer is screening and detection
of disease in early grades and stages.

In the present study, radical prostatectomy and
hormone therapy could improve significantly survival in
patients with prostate cancer. This finding is in consistent
with those studies that found these treatment options for
increasing the survival time in patients [18]. In our study,
radiotherapy could not lead to improved survival may be
because patients under treatment had an advanced cancer.
However, several studies suggested that patient’s survival
was better after surgery compared to radiotherapy [19].

This study has several limitations, such as incomplete
medical records, patients with unknown grade and stage
of tumor, failure to refer patients for follow up and poor
corporation of some patients during phone contact.
Another limitation was the unavailability of information
on comorbidity in cancer patients which can affect survival
time.

In conclusion In this study, patients with prostate
cancer had a poor 5-year survival rate. Screening of men
for cancer diagnosis in early stages and applying the
appropriate treatment option, it seems to improve survival
of patients. Further studies are needed to monitor survival
of patients with prostate cancer in Iran.
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