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ABSTRACT

Received: 09 Jul 2019 Cancer is one of the leading causes of death among the elderly in the world. There are several

Accepted: 08 Dec 2019 © factors involved in the development and progression of cancer. Therefore, knowing these factors and
Available Online: 01 Oct 2021 how they affect the cancer patient’s process can help in timely treatment of the disease. This study aims
© toevaluate the effects of admission age and Gleason score on the state transition in elderly patients with
prostate cancer.
This is a historic cohort study conducted in 2018. The studied data are related to
125 elderly patients with prostate cancer (MeanSD age= 72.12+7.32 years) who referred to the urology
department of Imam Khomeini Hospital from 2004 to 2017 and underwent radical prostatectomy and
were under different conditions (Radiation therapy, hormone therapy, or death) after surgery. The effect
of admission age and Gleason score on the transition between states were tested using a multi-state
model in R v.5.0 software.
[T Those who underwent surgery and treatment remained 4.5 years in the local recurrence state, 2 years
in the distant recurrence state, and 6.5 years in the death state. People who had surgery were 17% more likely
to metastasize and accept hormone therapy; 8.8% more likely to have a local recurrence and accept radio-
therapy; and 8% more likely to experience death. The effect of Gleason score on the change of state was not
¢ significant, but the age variable was effective transition from surgical state to hormone therapy.
Keywords: ¢ [ETENERT In elderly patients who have undergone radical prostatectomy, the risk of metastasis increas-
Aging, Prostate can- es with age.
cer, Multi-state model

Extended Abstract that as the world's population is aging, the aging process

in Iran has begun. According to the census of the Statistics

1. Introduction Center of Iran and the $tudies conducted, the population

over 60 years of age in Iran in 2021 has increased by more

he aging of societies has created new than 10% [2]. Although aging itself is not a disease, it in-

challenges, especially in developing coun- volves physiological changes that occur over time, but as

tries [ 1]. Statistical indicators show the fact
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a result of these changes, the rate of acute and chronic dis-
eases increases [3].

Cancer is one of the chronic diseases that increases the
risk of developing it as we age [4]. Prostate cancer is the
third most common cancer in Iran and the seventh leading
cause of cancer death. The highest incidence of this disease
is observed in North America and the lowest incidence in
Southwest Asia [7]. The standardized age incidence rates
of cancer in Iran, Turkey, and North America are 6.11,
40.9, and 97.2 per ten thousand, respectively. The lowest
rate in Kerman is about 3.2 per ten thousand people. The
low incidence of this cancer in this province is due to the
life characteristics of people in this region, lifestyle, and the
existence of other diseases and cancers [8]. The most im-
portant risk factors for prostate cancer studied in the world
are alcohol, addiction, genetics, low consumption of fruits,
vegetables, and geographical environment [9]. This study
aimed to investigate the effect of two variables of age and
Gleason score on changing the status of elderly patients
with prostate cancer who have undergone surgery, using a
multidisciplinary model.

2. Materials and Methods

All patients completed a questionnaire including age,
medical history, etc. After surgery, for each patient, tests at
different times, the amount of PSA antigen and the physi-
cian's opinion about the amount of this enzyme were mea-
sured and recorded. The collected data included recording
the amount of PSA enzyme and its recording time, before
and after surgery and at the time of transition between
conditions, Gleason score, age, and history of drug use in
patients. In this study, individuals were divided into two
groups less than and more than seventy years old.

Radiotherapy

Surgery
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3. Results

The participants of this study are 125 elderly patients
with prostate cancer who have undergone surgery and with
a mean age of 72.12 (standard deviation 7.32) years. Of
these patients, 59 had a Gleason score less than seven, 47
equal to seven, and 21 less than seven. The median time
after surgery to local recurrence is 4.5 years (standard de-
viation 4.35), two years (standard deviation 1.6) to distant
recurrence status, and 6.5 years (standard deviation 1.44)
from surgery to death. The number of modes considered in
Figure 1 and the frequency of the number of transfers are
shown in Table 1.

The multidisciplinary model considered for these data is
fitted with two variables of age and Gleason score and the
effect of these two variables on the probability of transfers
is also given in Table 1. Due to the possibility of transfers,
people who underwent surgery were 17% more likely to me-
tastasize and accept hormone therapy, and 8.8% more likely
to have a local recurrence and receive radiotherapy, and 8%
more likely to die. The risk ratio for age and Gleason score
and 95% confidence interval are shown in Table 2.

4. Discussion and Conclusion

In postoperative prostate cancer, depending on the
amount of PSA antigen, different conditions may develop
for the patient, including local recurrence, metastasis, local
recurrence, and death; Therefore, instead of an event oc-
curring, prostate cancer screening should be defined as a
multidisciplinary process focusing on transitions between
clinical conditions and the dynamic effect of the PSA mark-
er on it. Careful monitoring of the disease and recording
the amount of this enzyme and the conditions that occur for
each patient will help doctors to make a better diagnosis.

Death

Hormone Therapy

Figure 1. Transition between situations
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Table 1. Frequency of number of transfers and estimation of probability of transfer between situations considering two factors of
age and Gleason score

No. (%)
Status
Surgery Hormone Therapy Radiotherapy Death
Surgery 0 21(0.168) 11(0.088) 10(0.081)
Hormone Therapy 0 0 8(0.380) 3(0.141)
Radiotherapy 0 0 0 4(0.210)
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Table 2. Distribution of risk ratio with 95% confidence interval and considering two age variables and Gleason score

Gleason Score Risk Ratio Probability Risk Ratio Of Variable Age Probability
Uiz Value Value
RiskRatio  Lowlimit  Upper limit Risk Ratio  Lowlimit  Upper limit
surgery - Hor- 1.94 0.4 858 0.402 0.05 0.84 0.97 0.012
mone therapy 1
SRR el 0.64 0.40 8.87 0.414
mone therapy 2
Surgery-Radio- 0.48 0.11 2.08 0332 091 0.90 1.07 0.731
therapy 1
e o 0.34 0.06 1.74 0.191
therapy 2
Surgery - Death 1 0.32 0.07 1.48 0.141 1.00 0.92 1.08 0.892
Surgery - Death 2 0.22 0.03 1.38 0.102
Hormone therapy 8.6 0.00 Inf 0.990 1.05 0.92 121 0.450
- radiotherapy 1
A ey 8.6 0.00 Inf 0.990
- radiotherapy 2
Hormone therapy 13 0.54 253 0.541 0.04 0.00 Inf 0.990
-death 1
Hormone therapy
et > 6.8 0.78 8.54 0.734
Radiotherapy -
0.58 0.04 6.91 0.674 0.98 0.81 1.19 0.873
Death 1
Radiotherapy -
Doath > NA NA NA NA
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Various factors increase the risk of prostate cancer, includ-
ing heredity, age, hormonal factors, race, etc. In this study,
we tried to test the two variables of age and Gleason score.
Prostate cancer is one of the cancers that has a lower risk
of death. Due to this, more data collection, due to the lack
of recurrence of elderly patients, as a result of their failure
to refer and follow up, faced problems that, despite much
effort, led to a decrease in patients in this study.

This study is the first study in Iran to study the effect of
two variables, age and Gleason score on status change in
elderly patients over 60 years of age who have prostate can-
cer and have undergone surgery. According to the results, it

was found that the Gleason score did not affect the transi-
tion between the considered conditions and age was signifi-
cant only in the transition from surgery to hormone therapy;
Therefore, in elderly patients who have undergone surgery,
the risk of metastasis increases with age.
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