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Abstract

Background: Prostate cancer is the second most common malignancy among Iranian men after stomach cancer. To understand
the nature of the disease and plan and develop a population-based cancer registry, it is essential to recognize the clinical and patho-
logical characteristics of the tumors, as well as treatment results.
Objectives: The present study aimed to evaluate the clinical and pathological characteristics of prostate cancer and evaluate the
routine practice, including treatment outline and results of treatment in six referral centers in Iran.
Methods: This prospective observational pilot study recruited patients with prostate cancer between April 2015 and October 2015 at
six referral centers in Iran. The participating physicians included consecutive patients according to inclusion criteria. Demographic,
clinicopathologic, and treatment data were collected by the physicians using an electronic case report form (eCRF). The patients
were followed for 18 months, and during this period, four visits were scheduled for each patient to collect the data.
Results: A total number of 102 patients from six centers in five different cities of Iran were included in the study. Sixty-seven
(65.7%) patients were diagnosed by needle biopsy as the first diagnostic method, 23 (22.5%) by radical prostatectomy, and 12 (11.8%) by
open prostatectomy. Total at-risk times of patients for overall survival (OS) and progression-free survival (PFS) were 1480.9 and 1437
months, respectively. Median (IQR) values of OS and PFS were 18.2 (9.2 - 20.5) and 18.2 (6.8 - 20.4) months, respectively. Forty (39.2%)
patients underwent surgery, 58 (56.8%) underwent radiotherapy, and 13 (12.7%) received chemotherapy. Twenty-nine (28.4%) patients
experienced adverse events over the follow-up period. Eight deaths were reported that were unrelated to treatment adverse effects.
Conclusions: This pilot registry could serve as a valuable tool for the development of a comprehensive nationwide registry for
patients with prostate cancer in Iran.
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1. Background

Prostate cancer is the most common malignancy in
males in several developed countries and the second most
common malignancy worldwide after lung cancer (1).
Based on the national cancer registry data in 2014, more
than 4,300 new cases of prostate cancer are diagnosed an-
nually in Iran, which makes it the second most common
malignancy among Iranian men after stomach cancer (ex-
cluding non-melanoma skin cancer).

To understand the nature of the disease and plan and

develop a population-based cancer registry, it is essential
to recognize the clinical and pathological characteristics
of the tumors, as well as treatment results.

2. Objectives

The present study aimed to evaluate the clinical and
pathological characteristics of prostate cancer and eval-
uate the routine practice, including treatment outline
and results of treatment in six referral centers in Iran.

Copyright © 2021, Reports of Radiotherapy and Oncology. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

http://dx.doi.org/10.5812/rro.113053
https://crossmark.crossref.org/dialog/?doi=10.5812/rro.113053&domain=pdf
https://orcid.org/0000-0002-7596-6016
https://orcid.org/0000-0001-5586-7566
https://orcid.org/0000-0003-2484-1835


G Motlagh A et al.

This study can be used as a foundation for establishing a
population-based cancer registry in Iran.

3. Methods

3.1. Design

This observational pilot study recruited patients with
prostate cancer between April 2015 and October 2015 at six
referral centers in Iran. Each participating physician was
asked to include consecutive patients according to inclu-
sion criteria at each center during the recruitment period.
This consecutive recruitment helped reduce bias related to
physician-led patient selection. Each physician recruited
patients until the targeted number of patients at his/her
center was reached.

This was an observational and non-interventional
study to evaluate the impact of a predefined therapy or
procedure and did not impose any additional procedures,
assessments, or changes to the routine management of
the patients. Treatment or any kind of interventional ap-
proach to the patients was totally at the physician’s discre-
tion. The design of this registry mirrors the real-life char-
acteristics of these patients.

3.2. Case Selection

Eligible cases were non-metastatic, newly diagnosed
patients with prostate adenocarcinoma who had con-
firmed pathology reports and had not received any treat-
ments for prostate cancer and were going to be treated at
one of those six referral centers. Informed consent was
obtained from all participants. Metastatic patients at pre-
sentation and patients with a history of previous cancers
(any type apart from non-melanoma skin cancer) were ex-
cluded from the study. Physicians were asked to record
data for study endpoints assessments at baseline, 4 - 6
months (± 1 week), one year, and 16 - 18 months after the
initiation of the study.

3.3. Routine Practice

By collecting the preliminary data on routine sched-
ules at the centers, four visits were arranged for the pa-
tients:

- First visit (baseline): Case enrolment and clinical
and pathological data collection were done, including ob-
taining informed consent, evaluating inclusion/exclusion
criteria, doing the clinical examination, collecting demo-
graphic and clinical (PS, comorbidities, PSA, clinical stage)
and pathological (pathologic stage and characteristics,

Gleason score) data. In addition, treatment plans of the pa-
tients were recorded.

- Second visit (4 - 6 months after the first visit): Treat-
ment data collection was done, including the type of treat-
ment modality including surgery, hormonal therapy, ra-
diotherapy (energy, technique, total dose, dose per frac-
tions, field arrangements, and different target volumes),
chemotherapy protocol, and treatment adverse effects.

- Third visit (12 months after the first visit): Treat-
ment outline data collection, treatment sequence, and any
changes in the planned treatment were recorded at visit 3.

- Fourth visit (16 - 18 months after the first visit): Follow-
up data collection was done, including PSA, adverse effects,
possible clinical progression (symptoms, imaging), radio-
therapy protocol, type of hormone therapy, chemotherapy
protocol, treatment outline for recurrence, and the type of
treatment for recurrence.

3.4. Safety

Adverse events were evaluated during the study
course. They were recorded in a pre-specified form to
document critical information, including the description
of events, date, relation to treatment, the intensity of the
event, and outcome. All the adverse events were collected
by the investigators and reported to Sanofi within an
expedited period.

3.5. Data Management

The data were collected and noted in the electronic
case report forms (eCRFs) by the physicians. The e-CRF
was designed with the cooperation of a team of relevant
experts. The server was placed in a secure area, and the
users had their own sealed user/password with defined ac-
cessibility to the e-CRF. The data had different levels of ac-
cess with the anonymous patient and personal informa-
tion. The completed eCRFs were extracted from the server
platform of the database and sent to the data management
unit at the end of the study.

Data collection and validation procedures have been
described in detail in the appropriate operational docu-
ments. Patients who did not complete the study and those
for whom no endpoint data were available were consid-
ered as lost-to-follow-up. Patients could withdraw from the
study follow-up schedule at any time, irrespective of the
reason.

3.6. Statistical Power and Sample Size Justification

Six referral centers from different parts of the coun-
try participated in this pilot study to implement an e-
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registry database for prostate cancer patients. For this pi-
lot study, it was planned to include 100 patients. The re-
ferral centers were distributed in different regions of the
country: (1) two centers in Tehran; and (2) four centers in
four other provinces (Khouzestan, West Azarbaijan, Isfa-
han, and Fars).

3.7. Statistical Analysis

Patients’ characteristics were summarized into the
median and mean (standard deviation) for quantitative
variables; frequency and proportion were used for the de-
scription of categorical variables. Survival time was es-
timated from the diagnosis of prostate cancer until the
event. Censorship status was death, relapse, second ma-
lignancy, metastasis, and lost-to-follow-up. The patients’
overall survival (OS) and disease-free survival (DFS) were es-
timated using the Kaplan Meier survival function. For OS
estimation, death from any cause was considered as failure
and otherwise was considered as censored observations.
For DFS estimation, failure was defined as relapse, metas-
tasis, and second malignancy, while death at survival time
and censored survival time were assigned to patients with
lost-to-follow-up. The P values of less than 0.05 were con-
sidered significant. The STATA version 14 software was used
to analyze the data.

4. Results

A total number of 102 patients from six centers in five
different cities of Iran were included in the study. The me-
dian follow-up duration in the study was 17 months, and
the mean (SD) age of the participants at the baseline visit
was 68.7 (9.30) years with a minimum and maximum of
50.8 and 108.7 years, respectively. The majority (94 patients,
92.2%) of the patients were married. Sixty-seven (65.7%) pa-
tients were diagnosed initially by needle biopsy as the first
diagnostic method, 23 (22.5%) patients by radical prostate-
ctomy, and 12 (11.8%) patients by open prostatectomy. The
mean Gleason score of the patients was 7.4 ± 1.4, ranging
from 2 to 10. Clinicopathological data are shown in Table 1.
Laboratory data of the cases at different visits are demon-
strated in Table 2.

4.1. Treatment Regimens for Prostate Cancer Patients

The frequency of each treatment modality at different
follow-up visits is given in Table 3. The most frequently
used chemotherapy and antiandrogen drugs were doc-
etaxel and triptorelin, respectively.

Table 1. Clinicopathological Data of the Patients

Grade No. (%)

T1 29 (28.4)

T2 54 (52.9)

T3 17 (16.6)

T4 2 (1.9)

Unknown 0 (0)

N0 43 (42.1)

N1 36 (35.2)

Unknown 23

4.2. Survival Analysis

Total at-risk times of patients for OS and progression-
free survival (PFS) were 1480.9 and 1437 months, respec-
tively. Median (IQR) values of OS and PFS were 18.2 (9.2
- 20.5) and 18.2 (6.8 - 20.4) months, respectively. Kaplan-
Meier estimation of OS and PFS are illustrated in Figures 1
and 2, respectively.

Kaplan-Meier Overall Survival Estimate 

Survival Time (Months) Number at Risk 

1.00

0.95

0.90

0.85

0.80

0.75

0.70
0 10 20 30

98 67 26 0

Figure 1. Kaplan-Meier estimates of overall survival.

4.3. Adverse Events

Twenty-nine (28.4%) patients experienced adverse
events over the follow-up period. A detailed description
of the adverse effects is shown in Table 4. During the
follow-up period, eight deaths were reported that were
unrelated to treatment adverse effects.
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Table 2. Laboratory Results of the Patients in Different Visits

Variables/Visit Mean ± SD Median (IQR) Min Max

PSA ng/mL

1 41.3 ± 101.2 13.9 (8.2 - 35.0) 0.1 858.25

2 17.2 ± 59.8 0.7 (0.1 - 4.0) 0.001 402.5

3 8.7 ± 40.0 0.2 (0.05 - 0.6) 0.001 300

4 7.4 ± 40.6 0.1 (0.04 - 0.5) 0.002 300

Creatinine mg/dL

1 1.3 ± 0.5 1.2 (1.07 - 1.56) 0.6 2.2

2 1.4 ± 1.3 1.04 (0.87 - 1.54) 0.6 7.1

3 1.2 ± 0.5 1.1 (0.9 - 1.3) 0.6 3

4 1.6 ± 2.2 1.1 (0.9 - 1.3) 0.3 11

Hb g/dL

1 12.3 ± 2.4 12.3 (2.4) 8.3 14.6

2 11.8 ± 1.9 11.8 (1.9) 9.2 15

3 12.0 ± 2.0 12.0 (2.0) 8.9 15.5

4 12.7 ± 2.3 12.7 (2.3) 8.5 16.6

Kaplan-Meier Progression Free Survival Estimate 

Survival Time (Months) Number at Risk 

1.00

0.95

0.90

0.85

0.80

0.75

0.70

0 10 20 30

98 67 26 0

Figure 2. Kaplan-Meier estimates of progression-free survival.

5. Discussion

Several studies have been conducted on the clinical
and pathological characteristics of tumors in Iran (2-4).

However, most of them are not prospective and are not
comprehensive enough to fulfill registry purposes.

Various clinical and pathologic factors, including age,
performance status (PS), comorbidities, prostate-specific
antigen (PSA) levels, T and N stage of the disease, degree
of cell differentiation, vascular invasion, condition of hor-
monal receptors, tumor size, etc. have significant im-
pacts on the prognosis of prostate cancer. Selecting the
proper treatment modality for prostate cancer depends
not only on the above-mentioned factors, especially the tu-
mor stage, but also on the epidemiologic considerations
and natural history of the disease, as well as the cost-
effectiveness evidence for different treatment modalities
based on available resources.

Management options for men with prostate cancer
include watchful waiting, active surveillance, prostatec-
tomy, high-intensity focused ultrasonography, radiother-
apy, brachytherapy, and androgen deprivation therapy,
and the majority of patients often receive combination
therapy (5). The cancer registry plays an important role
in capturing data that affect cancer treatment and surveil-
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Table 3. Frequency of Different Treatment Modalities in Different Visits a

Variables/Visit No. (%)

Surgery b

2 40 (39.2)

3 0 (0)

4 0 (0)

Sum 40 (39.2)

Radiotherapy

2 52 (50.9)

3 4 (3.9)

4 2 (1.96)

Sum 58 (56.8)

Hormone therapy

2 58

3 35

4 26

Sum 119

Bisphosphonate therapy

2 27 (26.4)

3 20 (19.6)

4 17 (16.6)

Sum 64 (62.7)

Chemotherapy

2 10 (9.8)

3 3 (2.9)

4 0 (0)

Sum 13 (12.7)

a 67 patients (65.6%) had undergone needle biopsy before the initiation of treat-
ment.
b 26 patients underwent radical prostatectomy and 14 patients underwent
open prostatectomy or transurethral resection of prostate.

lance, and serves as a foundation for cancer research to
plan and evaluate cancer prevention and control interven-
tions. Furthermore, it can be a basis for developing na-
tional clinical guidelines.

A Danish study in 2008 assessed the characteristics of
patients with prostate cancer and their treatment results
for three decades in three provinces of Denmark. This
study demonstrated that during the last two decades of the
20th century to the first decade of the 21st century, patients
with prostate cancer in Denmark had been gradually diag-
nosed in lower stages of the disease and had a higher sur-
vival rate (6). Developed countries dedicate a large budget
to such studies. A recent report from Australia stated that
prostate cancer was the costliest type of cancer, whose eco-

nomic impact for the years 2006–2016 was estimated to be
more than twice that of breast cancer and colorectal can-
cer, and more than three times that of lung cancer. They
estimated that this trend was predicted to continue over
the next 30 years (5).

Similar to other malignancies, collecting proper infor-
mation might result in reducing the incidence and increas-
ing the survival rate of patients with prostate cancer (7).
This pilot study was based on a multi-institutional survey
to collect data in the routine practice of physicians and on
different treatment modalities used for prostate cancer pa-
tients in Iran. The incidence of severe adverse events was
11.76% among 102 patients. This result was not consistent
with previous findings reported by Bryant et al. and Hi-
romistu (8, 9). In a study by Coleman et al. (10), the five-
year survival of prostate cancer patients had a wide range
of 40 - 80% in various countries. Especially in Tyrol (Aus-
tria), the survival rate was more than 80% after the imple-
mentation of intensive PSA screening in 1992. The rates
of five-year OS in the Hiromistu et al. (9) study were 98.4,
96.8, and 95.2% for low, moderate, and high-risk groups,
respectively. In recent decades, intensity-modulated radia-
tion therapy (IMRT) for localized prostate cancer has been
advancing rapidly worldwide.

Desirable data with IMRT for prostate cancer have been
accumulated, and IMRT with or without androgen devia-
tion therapy is becoming an imminent treatment modal-
ity not only for patients who decline operation or are med-
ically inoperable, but also in cases who are fit for surgery,
as it has been shown in several trials that the results of
definitive radiotherapy are comparable to those of surgery.
When comparing different treatment modalities or differ-
ent radiotherapy methods with each other, assessing the
cost-effectiveness and quality of life (QOL) is of paramount
importance. Unfortunately, we were not able to evaluate
these parameters.

Due to the essence of pilot registries, the results and ad-
ministrative challenges of this study could be considered
as a base and framework for the development of the final
national registry at the next phase, particularly with re-
spect to developing electronic data capture infrastructure
and systems with good compliance to international guide-
lines and appropriate preparation of essential documents.

5.1. Conclusion

The results of the current pilot study revealed general
routine treatments and survival of patients with prostate
cancer in Iran. This pilot registry could serve as a valuable
tool for the development of a comprehensive nationwide
registry for patients with prostate cancer in Iran.
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Table 4. Frequency of Adverse Effects

Adverse Event No.
Intensity Outcome (No.)

Mild Severe Recovered Not Recovered Death

Bone metastasis 8 0 8 0 1 7

Bone pain 2 2 0 2 0 0

Dysuria 2 2 0 1 1 0

Hematuria 2 2 0 1 1 0

Nocturia 2 2 0 0 2 0

Decreased Urine output 2 2 0 0 2 0

Chronic kidney disease 1 0 1 1 0 0

Anemia 1 0 1 1 0 0

Back pain 1 0 1 0 1 0

Gastritis 1 1 0 0 1 0

Hot flashes a 1 1 0 0 1 0

Urinary tract obstruction 1 0 1 0 0 1

Erectile dysfunction 1 1 0 0 1 0

Urinary incontinence 1 1 0 1 0 0

Pruritus 1 1 0 1 0 0

Rectal hemorrhage 1 1 0 1 0 0

Fatigue a 1 1 0 0 1 0

Total 29 17 12 9 12 8

a The prevalence of reported hot flashes and fatigue was low in our study. The reason is that hot flashes and fatigue are very common among patients who receive
anti-androgen therapy, and our physicians did not consider them as adverse effects that needed to be reported.
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