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Intensity modulated radiotherapy in combination with
endocrinotherapy in the treatment of middle
and advanced Prostatic Cancer

Sumei Zhang', Shufen Zhao?, Xinzhen Fu?

ABSTRACT

Objective: To evaluate the clinical efficacy of intensity modulated radiation therapy and endocrinotherapy
for middle and advanced prostate cancer.

Methods: Total 104 elderly patients with middle and advanced prostate cancer who were admitted to our
hospital from November 2014 to August 2015 were selected using random number table method. They were
divided into intensity-modulated radiotherapy combined with endocrinotherapy group (observation group)
and conventional radiotherapy combined with endocrinotherapy group (control group), 52 each. The serum
levels of prostate specific antigen (PSA) and free prostate antigen (f PSA) were measured three months
after treatment. The short-term efficacy and toxic and side effects of the patients were observed, and the
survival rate was recorded through three-year follow up.

Results: The clinical effective rate of the observation group was 92.68%, and that of the control group was
70.73%; there was a significant difference between the two groups (P<0.05). The serum PSA and f PSA levels
of the two groups were similar before treatment, but there was no significant difference (P>0.05). The
serum PSA and f PSA levels after treatment were significantly lower than before treatment. The incidence
of adverse reactions in the observation group was lower than that in the control group (P<0.05). The one-
year and three-year survival rates of the two groups were significantly different (90.0 vs. 80.0%, 60.0 vs.
43.3%, P>0.05).

Conclusion: Intensity modulated radiotherapy combined with endocrinotherapy was safe and well tolerated
in the treatment of middle and advanced prostate cancer. It can improve the short-term efficacy and
effectively reduce the serum oncological index concentration of patients. It can be promoted in clinics.
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A study has shown that people with more sexual
activities had an increased risk of developing
prostate cancer,” and a high-fat diet can also
increase its incidence. The occurrence of prostate
cancer is insidious, with no obvious symptoms or
mild symptoms in the early stage, such as frequent
urination, urgent urination, increased nocturia, thin
and weak urinary stream etc. Most of the cases have
been in the middle and late stage when obvious
symptoms appear, and they are not suitable for
surgical treatment because of their age, existence
of multiple basic diseases and poor physical
tolerance.® Therefore, comprehensive treatment
such as radiotherapy and endocrinotherapy has
become common.”®

The main role of radiotherapy is to destroy cancer
cells, and endocrinotherapy aims at inhibiting the
growth of cancer cells and the proliferation after
radiotherapy. Intensity-modulated radiotherapy
has been developed because of the limited efficacy
and severe adverse reactions of the traditional
radiotherapy. Itis welcomed for its ability to increase
target dose and reduce adverse reactions in normal
tissues.” For prostate cancer, endocrinotherapy or
intensity-modulated radiotherapy alone has certain
effect,’* but the clinical study of endocrinotherapy
in  combination with intensity-modulated
radiotherapy in the treatment of prostate cancer
is rarely reported in China. Based on this,
intensity-modulated radiotherapy combined with
endocrinotherapy was applied in the treatment
of middle and advanced prostate cancer in this
study, and its effect was compared with that of
the conventional radiotherapy combined with
endocrinotherapy.

METHODS

One hundred and four elderly patients with
middle and advanced prostate cancer who aged
65-85 years and were admitted to our hospital from
November 2014 to August 2015 were included.
They were divided into intensity-modulated
radiotherapy combined with endocrinotherapy
group (observation group) and conventional
radiotherapy combined with endocrinotherapy
group (control group) according to random number
table. The fifty-two patients in the observation
group were aged 65-85 years, with an average age
of (75.37£6.29) years, and weighted 53-82 kg, with
an average weight of (66.72+6.21) kg; there were
27 cases of TNM stage III and 25 cases of stage 1V;
there were 25 cases of pathological Gleason grade
4 and 27 cases of grade 5. The fifty-two patients in

Pak J Med Sci

September - October 2019 Vol. 35 No. 5

the control group were aged 65-83 years, with an
average age of (76.19+6.92) years, and weighed
55-86 kg, with an average age of (67.8815.62) kg;
there were 28 cases of TNM stage III and 24 cases
of stage IV; there were 23 cases of pathological
Gleason grade 4 and 29 cases of grade 5. There was
no significant difference in baseline data such as
sex and age between the two groups (P>0.05). The
therapeutic schedule of this study was reviewed
and approved by the ethics committee of the
hospital, and all patients signed informed consent
before treatment.

Inclusion criteria included appearance of obvious
symptoms such as dysuria, frequent urination,
naked hematuria, hemospermia, perianal and
urethral pain, urinary drip or urethra secretion,
etc., hard nodules in rectal touch, TNM stage III or
IV in RTE and MRI examination, prostatic cancer
Gleason grade 4~5, invasion of cancer to prostatic
capsule, levator ani muscle or external urethral
sphincter, being diagnosed by histopathology and
unsuitable for radical prostatectomy or refusal to
accept surgical treatment, Gleason score between 8
and 10 points, and serum prostate specific antigen
(PSA) 220 ng/mL.

Exclusion criteria included having diagnosed
chronic prostatitis, benign prostatic hyperplasia
and early prostate cancer, brain metastasis,
infection, serious primary diseases in the heart,
cerebral vessels, liver, kidney and hematopoietic
system, malignant tumors from other sources,
severe urinary tract infection, urethral stricture
and bladder stones, other diseases which caused
detrusor hyperactivity or detrusor amyotonia and
urination disorder, and allergy to endocrinotherapy
related drugs.

Treatment methods:

Radiotherapy: Patients in the observation group
received  intensity-modulated  radiotherapy.
After computed tomography (CT) simulation
orientation, scanning was performed on the area
from L2 to 10 cm below the inferior margin of
ischium, and the thickness of scanning layer was
5 mm. The gross tumor volume (GTV), including
the whole prostate, bilateral seminal vesicle and
clinical target, was determined according to CT
images and magnetic resonance of pelvic cavity.
Clinical target volume (CTV) was the same with
GTV. The margin of planning target volume (PTV)
was1cmaway from the margin of CTV and then 0.5
cm. Then the plan of radiotherapy was formulated
by physicist according to the individual condition
of the patients. CTV was treated by 2.23 Gy each
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time, five times each week, for 35 times, and the
total radiotherapy dose was 78.05 Gy. PTV was
radiated by 2.17 Gy each time, five times each
week, 35 times, and the total radiotherapy dose
was 75.95 Gy. 95% of PTV should be given a dose
no less than 76 Gy. There was dose limit for the
surrounding sensitive organs, rectum and bladder
V70 < 25%, bilateral femur head V50 < 5% and
pubic bone V70 <25%. Patients in the control group
received conventional radiotherapy. Radiotherapy
was given in the front and back directions and
bilaterally. The upper bound was the superior
border of S1, the lower bound was the inferior
border of ischial tuberosity. The lateral bound of
the front and back fields and the upper and lower
bounds of the lateral field was 1~2 cm outside the
true pelvis. The prescribed dose was 2.0 Gy each
time, once each day, five days each week, and the
total dose was 70 Gy.

Endocrinotherapy: Patients in the two groups
were subcutaneously injected with 3.75 mg of
leuprorelin (SFDA approval number: H20093852;
Shanghai Lizhu Pharmaceutical Co., Ltd.,
China; specification: 3.75 mg) in the first day of
radiotherapy, once every 28 days, and orally took
50 mg of bicalutamide (SFDA approval number:
H20113535; Shanghai Fudan Fuhua Pharmaceutical
Co., Ltd., China; specification: 50 mg), once each
day. Drugs were withdrawal if the level of PSA
was lower than 0.2 ng/mL and the lowest level was
maintained for 2 months. If biochemical recurrence
happened in the period of follow up, i.e., the level
of PSA exceeded the lowest value, 2 ng/mL, the
former medication continued.
Observational indicators and
efficacy:

Short-term efficacy: The focus was examined by CT
or MRI in the 3" month after treatment. The efficacy
was evaluated according to the Response Evaluation
Criteria in Solid Tumors (RECIST)."* The efficacy
was evaluated as complete remission (CR) if all the
foci disappeared, as partial remission (PR) if the
sum of the long diameter of the foci narrowed for
more than 30%, as stable disease (SD) if the sum of
the long diameter of the foci narrowed but has not
reached PR or increased but not reached PD, and
as progressive disease (PD) if the sum of the long
diameter of the foci increased for more than 20% or
new foci appeared. The computational formula of
response rate (RR) was: CR + PR.

Serum levels of PSA and f PSA: 5 ml of peripheral
blood was collected from each patient before
treatment and in the 3 month after treatment. It

evaluation of
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was centrifuged at a centrifugal radius of 15 cm
and 1000 r/ min by a Japanese KOKUSAN H-103N
centrifugal machine for 5 min. The concentration
of PSA and f PSA in the serum sample was
detected.

Adverse reactions: Adverse reactions were
evaluated according to the grading criteria of
Radjiation Therapy Oncology Group (RTOG).”
Long-term efficacy: The one-year and three-year
survival rates of the patients were evaluated in
three-year follow up.

Statistical analysis: Data was analyzed by SPSS
ver. 21.0. Measurement data were expressed as
meantSD and processed by t-test. Enumeration
data was expressed by number of cases (%) and
processed by Chi-square test. Survival rate was
compared using Kaplan Meier method. Difference
was considered statistically significant if P<0.05.

RESULTS

The overall response rate of the observation group
was 84.6% (44/52), which was higher than that of
the control group (55.8%; 29/52). The difference
of the response rate between the two groups had
statistical significance (X*=5.068, P<0.05, Fig.1).

The serum concentrations of PSA and f PSA of the
two groups were close, and the difference was not
statistically significant before treatment (P>0.05).
The serum concentrations of PSA and f PSA of both
groups decreased significantly after treatment, but
the decrease amplitude of the observation group
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Fig.1: Comparison of short-term efficacy
between the two groups.
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Table-I: Serum oncological indicators between the two groups before and after treatment.

fPSA

After treatment

Before treatment After treatment

PSA
Group
Before treatment
Observation group 60.46+1.85
Control group 59.96+12.03

14.25+3.06™
26.9745.22"

11.48+2.50
11.67+2.47

2.07+0.52"*%
3.56+0.85"

Note: indicated P<0.05 compared to before treatment, *indicated P<0.05 compared to the control group.

was significantly larger than that of the control
group; the difference was statistically significant
(P<0.05, Table-I).

The adverse reactions of the two groups included
acute irritation signs of bladder such as urgent
urination, frequent urination and painful urination,
irritation signs of intestinal tract such as diarrhea,
constipation and abdominal pain and bone marrow
inhibition reactions such as leukocyte decrease,
platelet decline and anemia. But most of them had
mild symptoms, i.e., grade 1~2, which could be
tolerated by the patients. Some patients with severe
reactions had significantly improved symptoms
after positive symptomatic treatment. All of them
completed the treatment. The incidences of adverse
reactions of the observation group and control
group were 13.5% and 26.9% respectively, and the
difference between the two groups had statistical
significance (P<0.05, Table-II).

Up to August 2018, the 104 patients were followed
up for 6~59 months. Survival time for more than
36 months was considered as censored data. The
follow-up rate was 100%. The median survival
time of the observation group was 40 months and
33 months respectively. The one-year and three-
year survival rates of the observation group were
90.4% and 59.6% respectively, and those of the
control group were 80.8% and 44.2% respectively.
The Log-Rank test suggested that X?=2.048, and
the difference between the two groups had no
statistical significance (P>0.05). The comparison
between the survival rates of the two groups is
shown in Fig.2.

DISCUSSION

Although the incidence of prostate cancer in China
is lower than that in western developed countries,
the number of patients with prostate cancer is huge
because of the large population base and increasing
age.™* Radical prostatectomy is commonly used in
the treatment of early prostate cancer, and patients
usually have a good prognosis. However, the elderly
patients with middle and advanced prostate cancer
often lose the chance of operation because of the
relatively late stage and the limitation of their own
complications.” Combined treatment is usually
advocated in the treatment of middle and advanced
prostate cancer.’ The Guidelines of the Diagnosis
and Treatment of Prostate Cancer updated by
the European Urological Association clearly
recommends the combination of radiotherapy and
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Fig.2: The comparison of survival curve
between the two groups.

Table-1I: The comparison of adverse reactions between the two groups.

Irritation signs of

Irritation signs of ~ Grade 1 ~ 2 bone marrow

Incidence of adverse

Group bladder intestinal tract suppression reactions

Observation group 3(5.8) 1(1.9) 3(5.8) 7(13.5)

Control group 6(11.5) 3(5.8) 5(9.6) 14(26.9)

X2 / 4.379

P / <0.05
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hormone therapy for the treatment of middle and
advanced prostate cancer.”” Androgen dependence
is the basis of endocrinotherapy for prostate cancer.
Therefore, reducing androgen concentration
in vivo and inhibiting the synthesis of adrenal-
derived androgens are helpful to inhibit the
conversion of testosterone to dihydrotestosterone
and to block the binding of androgens and its
receptors, so as to inhibit or control the growth
of prostate cancer cells.” In this study, patients
received endocrinotherapy based on leuprorelin
and bicalutamide. This regimen was effective in
reducing the serum androgen level of patients,
promote the death of androgen-sensitive cells in
vivo, and achieve the purpose of suppressing tumor
growth. It can alleviate the metastasis of tumors
and eliminate the proliferation of cancer cells after
radiotherapy, thus strengthening radiotherapy
effect. Radiotherapy plays a role of radical,
adjuvant or palliative treatment in the treatment
of prostate cancer. Because the prostate is adjacent
to the rectum, bladder and femoral head and other
important tissues and organs, the radiation field
will inevitably affect those tissues and organs,
resulting in complications such as rectal ulcer
bleeding, bladder perforation and femoral head
necrosis, and its incidence is related to the radiation
dose and illuminated volume, but the local control
rate of tumor is also positively correlated with the
dose of radiation.”” Conventional radiotherapy has
been gradually replaced by intensity modulated
radiotherapy because of its large irradiation field,
the inevitable damage to important organs around
tumors and the insufficient dose of radiation.
Zelefsky et al. found that intensity modulated
radiation therapy could reduce rectal and bladder
radiation dose compared to the conventional
chemotherapy.®* Deamaley et al. found that
the serum PSA level in the intensity modulated
radiotherapy group was lower than that in the
conventional chemotherapy group®, and the time of
biochemical recurrence and distant metastasis was
longer than that in the conventional chemotherapy
group. The results of the present study showed that
the clinical response rate of the observation group
was higher than that of the control group and the
incidence of adverse reactions was significantly
lower than that of the control group, suggesting that
intensity modulated radiotherapy was superior to
conventional chemotherapy in terms of efficacy and
adverse reactions.

In order to further analyze the therapeutic effect
of the two groups, the serum PSA and f PSA levels
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of the two groups were compared and analyzed.
PSA as a glycoprotein secreted by the prostate
acinar, is a serum tumor marker of prostate cancer
with high sensitivity and specificity. Normally,
the lymphatic system and the prostate acinar are
isolated by the barrier. Once the tumor barrier
is destroyed, a large number of PSA randomly
enters the lymphatic system, resulting in increased
concentrations of PSA and f PSA in blood.” In this
study, the serum PSA and f PSA levels in the two
groups after treatment were significantly lower
than those before treatment, but the intensity-
modulated radiotherapy group decreased more
significantly than the conventional group. It
indicated that intensity-modulated radiotherapy
combined with endocrinotherapy had a prominent
role in regulating the serum oncological index
concentration in patients with locally advanced
prostate cancer, which is consistent with the report
of Cao et al.*

In addition, the study also showed that the one-
year and three-year survival rates of the observation
group were higher than those of the control group,
but there was no significant difference. The reason
for insignificant difference might be that the
combined therapy only increased the intensity of
local treatment, but failed to reduce the growth
of androgen-independent tumor cells in distant
metastasis lesions, thus the long-term survival rate
was not improved. It is also the limitation of local
strengthening therapy. Although it can improve
the short-term efficacy, it cannot be translated into
survival benefits. It also suggested that lasting effect
could be achieved when systemic therapy which
could overcome androgen resistance was applied
on the basis of improving local treatment intensity
and endocrinotherapy.

CONCLUSION

In conclusion, intensity-modulated radiotherapy
combined with endocrinotherapy has favorable
short-term effect and mild toxic and side reactions
in the treatment of middle and advanced prostate
cancer and it can effectively regulate the serum
oncological index concentration. But in this study,
the one-year and three-year accumulative survival
rates of the two groups were close, which might
be correlated to the short follow-up period and
small sample size. The improvement effect of
intensity-modulated radiotherapy on the long-
term prognosis of patients with locally advanced
prostate cancer remains to be verified by follow up
in the future.
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