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ÖZ

Amaç: Bu çalışmanın amacı, lokal olarak ilerlemiş prostat kanserinde maksimal 
androjen blokajı tedavisinin (MABT) hemoglobin (Hb) ve hematokrit (Htc) değerleri 
ile açlık kan şekeri (AKŞ), serum lipid değerleri ve kemik mineral yoğunluğu (KMD) 
üzerindeki  etkisini kontrol etmektir.

Hastalar ve Yöntemler: MABT ile tedavi edilen 39 hastanın başlangıç ve onikin-
ci aydaki hemoglobin, hematokrit, açlık kan şekeri, total kolesterol (tChol), triglise-
rit (TG), yüksek yoğunluklu lipoprotein (HDL), düşük yoğunluklu lipoprotein (LDL) 
ve omurga KMD değerleri kaydedildi. İlk ve onikinci aydaki değerlerin istatistiksel 
karşılaştırmaları yapıldı.

Bulgular:  Bir yıllık MABT sonrası Hb ve KMD değerlerinde istatistiksel olarak an-
lamlı azalma kaydedildi. Öte yandan, TG, tChol, LDL, HDL ve AKŞ değerleri istatis-
tiksel olarak anlamlı bir artış gösterdi. Hb düzeyleri önemli ölçüde azalmış olmasına 
rağmen, hastalarımızın hiçbirinde anemi belirtileri gelişmedi. Tedaviden önce FBG 
seviyeleri 110 mg / dl'nin altında olan 37 hastanın 14'ü tedavinin onikinci ayında 110 
mg / dl'nin üzerine çıktı. Yedi hastada tedaviden sonra diyabetes mellitus (DM) gelişti. 
Dahası, T skoru değerlendirmesi 4 hastada yeni gelişen osteoporozu ortaya koymuş-
tur. Osteoporoz gelişen tüm hastaların tedaviden önce osteopenik T skoru değerleri 
vardı. Hiç bir hastamızda kemik kırığı oluşmadı.

Sonuç: Çalışmamız MABT bağlı AKŞ artışını göstermektedir. KMD değerindeki azal-
ma, daha önce osteopenik olan hastalarda daha yüksektir. Kemik kırığı ve anemi 
semptomlarının olmaması, MABT ile ilgili erken verilerin değerlendirilmesinin bir so-
nucu olarak düşünülebilir. 

Anahtar kelimeler: Prostat kanseri, Lipit profili, Maksimal Androjen Blokajı, Kemik 
mineral dansitesi.

ABSTRACT

Aim: In the present study we aimed to check the impact of maximal androgen depri-
vation therapy (MADT) on cellular blood components such as hemoglobin (Hb) and 
hematocrit (Htc)  fasting blood glucose (FBG), serum lipid values and bone mineral 
density (BMD) in locally advanced prostate cancer.

Patients and Methods: Having been treated with maximal androgen blockade ther-
apy, thirty-nine patients' initial values and at the twelfth month values of hemoglobin 
(Hb), hematocrit (Htc), FBG, total cholesterol (tChol), triglyceride (TG), high density 
lipoprotein (HDL), low density lipoprotein (LDL) and spine BMD were recorded. Sta-
tistical comparisons of initial and at the twelfth month values were performed.

Results:  A statistically significant decrease was recorded in Hb and BMD values 
after one year MADT. On the other hand, TG, tChol, LDL, HDL and FBG values 
showed a statistically significant increase. Although Hb levels were significantly re-
duced, none of our patients developed symptoms of anemia. Fourteen of 37 patients 
whose FBG levels were under 110 mg/dl before treatment, increased over 110 mg/dl 
at the twelfth month of treatment. Seven patients developed diabetes mellitus (DM) 
after treatment. Moreover, T score evaluation revealed newly developed osteopo-
rosis in 4 patients. All of the patients with developed osteoporosis had osteopenic 
T score values before treatment. No bone fractures occurred in any of our patients.

Conclusion: Our study points out the increase of FBG related to the treatment of 
MADT. Decrease in BMD is higher in previously osteopenic patients. The lack of bone 
fracture and anemia symptoms might be considered as a result of evaluation of the 
early data on MADT. 

Key words: Prostate cancer, Lipid profile, Maximal androgen blockage,  Bone mineral 
density.
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Androgens are essential for the maintenance of 
male sexual differentiation, virilization and 

reproductive functions. Androgen receptors are exp-
ressed more or less in almost all tissues of the body. 
For this reason, androgens are involved in many phy-
siological events such as bone formation, skeletal de-
velopment, laryngeal growth, hair growth, growth of 
sebaceous glands, and fat cell production. They also 
stimulate erythropoiesis, serum lipids and insulin re-
gulation, sexual activity, behavior [1]. Androgens are 
absolutely necessary for the formation and growth of 
prostate tissue. Testiculer testosterone is the main ef-
fective androgen on the prostate tissue. The effects of 
serum testosterone on prostate tissue may lead to di-
seases such as benign prostatic hyperplasia (BPH) and 
pCa .[2]

Prostate cancer (PCa), the most frequently diagnosed 
cancer type, is the third leading cause of death due to 
cancer among men. Huggins et al. in 1941 demonst-
rated that castration generate improvements in the sy-
mptoms of PCa. Castration therapy is applied in two 
forms as either medical or surgical. MADT is the most 
commonly used method of medical castration. Lutei-
nizing hormone releasing hormone (LHRH) agonist 
is used in combination with androgen receptor bloc-
kers in MADT. MABT lowers the testosteron level 
to castrated level. The decrease in the testosterone le-
vel, however, leads to androgen deficiency which have 
some adverse effects such as anemia, loss of BMD and 
an increased risk of metabolic syndrome. Metabolic 
syndrome is associated with the increased risk of both 
DM and coronary artery disease and also elevated se-
rum lipid value [3-5]. Several other adverse effects of 
androgen deficiency are the loss of libido, hot flushes, 
gynecomastia, muscle mass loss, cognitive impairment 
[6-7]. The aim of the present study was to investigate 
the effects of MADT on Hb value,  FBG, serum lipid 
values andBMD after a year long therapy.

Material and Methods 

After approval from Ufuk University ethics committee, 
thirty nine patients with PCa diagnosed by prostate 
biopsy and were applied MADT included in the study. 
All biopsies were performed transrectally via a rectal 
ultrasound probe by usinga 18 gauge biopsy needle. All 
of the patients were taken twelve core samplings with 
six cores from each prostate lobes. Solid organ metas-
tasis were investigated by abdominopelvic computed 
tomography (CT) while bone metastasis were investi-

gated by whole-body bone scintigraphy in our out-pa-
tient clinic. Patients with bone and distant metastasis 
were excluded from the study. On the other hand, af-
ter the written approval of patients for study patients 
with locally advanced prostate cancer and those with 
high risk factors acording to D’Amico risk categories 
without radiological evidence of metastasis were inclu-
ded. Patients who were decided to have radiotherapy 
had neoadjuvant ADT with an androgen receptor blo-
cker (bicalutamide 50 mg per day) and a LHRH ago-
nist (Goserelin acetate 10.8 mg or leuprolide acetate 
11.25 mg in the form of subcutaneous injection). The  
Hb, Htc, FBG, serum lipids, prostate specific antigen 
(PSA), free prostate specific antigen (fPSA), total tes-
tosterone, free testosterone and BMD of spine preli-
minary values of all patients before and after a year 
long treatment were recorded (Table 1). T-scores of 
the patients were also recorded.  T-score is a difference 
between the patient’s mean BMD and the mean of the 
population with the same gender.The patients' BMD 
values are normal, osteopenic or osteoporotic formati-
on is determined according to T-score [8]. However, 
patients with osteoporosis, DM, having medication for 
dislipidemia or anemia were also excluded. 

Table 1: The mean values and the changes of parameters of all patients ini-
tial and after  a year long treatment.

MeanValues P value

Initial 12th month Change

Hb 13.96 g/dl 12.93 g/dl -1.03 g/dl p<0.001

Htc 41.52 38.46 -3.06 p<0.001

tChol 176.28 mg/
dl 

213.78 mg/
dl 

+37.50 mg/
dl

p<0.001

TG 120.34 mg/
dl 

133.85 mg/
dl 

+13.51 mg/
dl

p<0.001

HDL 47.24 mg/dl 50.18 mg/dl +2.93 mg/dl p<0.001

FBG 96.54 mg/dl 111.53 mg/
dl

+14.99 mg/
dl

p<0.001

BMD 1.1202 g/
cm²

1.0817 g/
cm²

-0.0384 g/
cm²

p<0.001

PSA 70.23 ng/ml 0.18 ng/ml -70.05 ng/
dl

p<0.001

fPSA 13.80 ng/ml 0.55 ng/ml -13.25 ng/
dl

p<0.001

MedianVal-
ues

Initial 12th month Change

LDL 110.30 mg/
dl 

130.79 mg/
dl 

+20.49 mg/
dl

p<0.001

Statistical Analysis

Demirelli E.et al. Effects of maximal androgen blockade therapy
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Statistical analysis was performed with SPSS for Win-
dows Version 15.0 statistic software package. Quan-
titative variables are expressed as mean ± Standard 
deviation or median (min-max) values. Qualifications 
variables were summarized by number and percentage. 
T-test was used in cases where the treatment related
changes were associated with parametric paired case.
Wilcoxon test was used to compare non parametric
two paired samples. The significance level was deter-
mined as p<0.05.

Results 

The mean age of the patient was 73.26 years with 
the range of 47 to 88 years. The dramatic decrease 
has seen in the PSA and fPSA levels with the treat-
ment. The mean PSA level was decreased from 70.23 
ng/ml (0.89-568) to 0.18 ng/ml (0.02-0.62) and the 
mean fPSA level was decreased from 13.8 ng/ml (7.16-
19.17) to 0.55 ng/ml (0.01-11.8) after a year long tre-
atment. Likewise, the mean Hb levels of the patients 
at diagnosis were 13.96 g/dl (10.5-17.2) and decrea-
sed to 12.93 g/dl (10.1-16.4) after treatment with the 
change of 7.37% which was found statistically signi-
ficant (p<0.001). Besides the mean Htc levels of the 
patients decreased from 41.52 (32.72-54.30) to 38.46 
(30.7-50.2) which was also found statistically signifi-
cant (p<0.001).

The mean FBG value at diagnosis was 96.54 mg/dl 
(66.45- 114) and increased to 111.53 mg/dl (80- 168) 
after the treatment with the change of 15.8% which 
was found statistically significant (p<0.001).  Whi-
le only two patients had FBG values above 110 mg/
dl before the treatment 17 patients had FBG values 
above 110 mg/dl at the end of a year long treatment. 
In fact, 7 patients among them had FBG levels ofe-
ven above 126 mg/dl. This dramatic increase was also 
found statistically significant (p<0.05) (Table 2).  The 
rate of patients diagnosed with DM was 17.95% af-
ter a year long MADT. At diagnosis, the mean tChol 
and TG values were 176.28 mg/dl (126.44-226.98) 
and 120.34 mg/dl (48.97-213.24), respectively. At the 
end of a year long treatment, the mean tChol and TG 
values increased to 213.78 mg/dl (155.34 to 309.07) 
and 133.85 mg/dl (50.63 to 295.01), respectively. The 
mean increase rates of tChol and TG were 22.58% or 
37.49 mg/dl  and 14.86% or 13.50 mg/dl, respectively 
and both increases were found statiscally significant 
(p<0.001).

The change in LDL value was calculated according to 

the median value. The median LDL value was 110.3 
mg/dl at thediagnosis and increased to 130.79 mg/dl 
after a year long treatment. The increase of 18.28% 
or 21.04 mg/dl in the median value of LDL was also 
found statistically significant (p<0.001).

The mean value of HDL was measured as 47.24 mg/
dl (19.6-82.49) and 50.18 mg/dl (28.9-78.67) at the 
diagnosis and after a year long treatment, respectively. 
The increase in mean HDL value was 2.93 mg/dl or 
%8.81 which found statistically significant (p<0.001)

The mean BMD values at diagnosis and after a year long 
treatment were 1.1202 g/cm² and 1.0817 g/cm², respe-
ctively. The decrease in mean BMD values was 0.0384 
g/cm² or 3.5% which also found statistically significant 
(p<0.001). At the diagnosis, 23 patients were found in 
the normal range, 16 patients were found in osteopenic 
range and there were no patients in the osteoporotic 
range according to T-score values. After a year long 
treatment, T-score values of 4 patients have changed 
to osteopenic range from the normal range. None of 
the patients' T-score values have changed to osteopo-
rotic range from normal range. However, T-scores of 4 
patients were in the osteopenic range at diagnosis have 
changed to osteoporotic range after a year long treat-
ment. All the changes in the T-score values were found 
statistically significant (p<0.05) (Table 3).

Table-2: Changes on FBG with the treatment of MADT

First Year FBG

Initial FBG
<110 110-126 >126

<110 22 (56.41 
%)

10 (25.64 
%)

5 (12.82 %)

110-126 0 (0 %) 0 (0 %) 2 (5.13 %)

Table-3: Changes of T-Score on bone mineral densitometry with the 
treatment of MADT

First Year T-Score

Initial 
T-Score

NORMAL OSTEO-
PENIC

OSTEO-
POROTIC

NORMAL 19 (82.6 %) 4 (17.4 %) 0 (0 %)

OSTEOPENIC 0 (0 %) 12 (75 %) 4 (25 %)

Testosterone levels decreased to castrated level (50 ng/
ml) in all patients. No patients had biochemical re-
currens or distant metastasis. Furthermore, no patients
required neither anemia nor hyperlipidemia treatment
during the study. However, 4 patients whose T-score
values have changed to osteoporotic range after a year

Demirelli E.et al. Effects of maximal androgen blockade therapy



Acta Medica Alanya 2018:2:3 185

Demirelli E.et al. Effects of maximal androgen blockade therapy

long treatment were medicated with 1500 mg calcium 
carbonate tablets and 4 mg (400 IU of vitamin D3 equ-
ivalent) cholecalciferol tablets once a day. Bone fractu-
re has not observed in any of the patients.

Discussion

The basics of the endocrine (hormonal) therapy in the 
treatment of locally advanced PCa were introduced 
by Huggins et al. in 1941 whose studies showed the 
relationship between hypothalamic-pituitary-gonad 
axis. These researchers demonstrated that castration 
generate improvements in the symptoms of PCa [4]. 
Castration therapy is traditionally applied in two ways 
as either medical or surgical. The method of surgical 
castration is bilateral orchiectomy. Recently, medi-
cal castration is more preferable and MADT is the 
most common method used as medical castration. In 
MADT, LHRH agonist and androgen receptor blo-
ckers are used together in combination. The steroidal 
deficiency caused by castration after MADT have some 
adverse effects such as anemia, loss of bone mineral 
density and an increased risk of metabolic syndrome. 
Metabolic syndrome is associated with the increased 
risk of DM, elevated serum lipid values and the risk of 
coronary artery disease [5].

In a study, 142 patients, treated with MADT, had 
been investigated and their initial mean Hb level was 
reported as 14.9 g/dl, and decreased to 13.9 g/dl, 13.2 
g/dl and 13.1 g/dl in the first, second and third month 
of the treatment, respectively [9]. In another study, 
the mean decrease in hemoglobin level was reported 
as 0.54 g/dl after 3-month follow-up [10]. Bogdanos 
et al. showed that the mean Hb levels reduced from 
baseline of 14.2 g/dl to 14.0 g/dl, 13.5 g/dl, 13.2 g/dl 
and 12.7 g/dl at 1st, 2nd, 3th and 6th months after the 
initiation of treatment, respectively. The decreases in 
Hb level of all months were found statistically signifi-
cant (p<0.05) [11].

The decline in Hb level was associated with higher 
baseline Hb level, flutamide treatment, increased age, 
and radiation therapy [10]. Strum et al. [9] showed 
that flutamide causes a higher decline in Hb value 
than bicalutamide. A decrease of 1.03 g/dl (7.37%) in 
average Hb values in our study was recorded between 
baseline and a year long of MADT values, which was 
statistically significant (p<0.001). Decrease in the va-
lue of Hb in our study is lower when compared with 
the previous studies that probably might be associated 
with the use of bicalutamide as androgen receptor blo-

cker instead of flutamide in all of our patients. Besides, 
the mean patients’ age was lower and the mean base-
line Hb value was higher in our study comparing to 
previous studies.

Recent studies show that MADT causes an increase in 
serum glucose values, insulin resistance and the risk of 
DM. On the other hand, serum glucose level is not af-
fected in the early stages of MADT [12-15]. Another 
study, carried out on 50 PCa patients, reported that 
FBG values of patients undergoing MADT was grea-
ter than that of control group after the 45 months fol-
low-up. In the same study, the risk of developing DM 
in patients undergoing MADT was reported as higher 
comparing with control group [12]. In a large series of 
study, DM was diagnosed 38.9 % of patients treated 
with LHRH analogue after the average follow-up of 
54 months [11]. Our rate of patients diagnosed with 
DM was 17.95% and the short follow-up time might 
be associated with this low rate of DM. 

In several studies, it was reported that low serum tes-
tosterone levels have a negative effect on the lipid pro-
file especially, on the values of tChol, LDL and TG 
[14,16,17]. No changes in serum lipid values were re-
ported in a study, run with 22 PCa men treated with 
oral cyproterone acetate (300 mg/day), followed by 
long-acting LHRH analog therapy (leuprorelin aceta-
te, 3.75 mg), administered by monthly intramuscular 
(IM) injection [18]. In another prospective study, car-
ried out on 16 patients with PCa, significant increase 
in HDL level was reported while no significant change 
was found in both the LDL and TG levels after th-
ree months follow-up [15]. Changes in tChol and TG 
in patients receiving MADT was associated with age 
however it was not statistically significant in patients 
older than 80 years [19]. In our study, the change ratio 
of the lipid profile was higher than the previous stu-
dies which might be the result of our longer average 
follow-up period as well as not given diet and exerci-
se education for dislipidemia. In a study, 66 patients 
were divided into two groups randomly and after 12 
months follow-up; FBG, tChol, LDL and TG valu-
es increased (P=0.009, 0.000, 0.000 and 0.000) while 
HDL value decreased significantly (P=0.000) [20]. In 
our study, the avarage age and mean follow-up time 
were similar with the study of Saglam et al. The chan-
ge in lipid profile was also similar, with the exception 
of the change in HDL value. Even the greater initial 
HDL level, we found an increase in final HDL value, 
which was similar with the previous studies. Saglam 
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et al, however, showed a decrease in final HDL values 
conflicting with all other studies [20].

Androgens play a vital role on bone biology for sure 
while their role in bone regeneration is not clear in 
men [21]. Despite MADT has been used ever since 
early 1940's, the relationship between androgen defi-
ciency and BMD has been firstly reported by Stefan et 
al. in 1989 [22]. MABT results a decrease in androgen, 
changes bone remodeling and resorption in a direction 
to reduce BMD which cause osteopenia, osteoporo-
sis and increased risk of fractures [23]. BMD chan-
ges according to various locations such as total hip, 
ultra-distal radius, spine, femoral neck and one third 
of radius was recorded in a study after12 months fol-
low-up and only total hip and ultra distal radius BMD 
values decreased significantly by 3.3% and 5.3%, res-
pectively [24]. Sertac et al. declared that L1-L4 lum-
bar spine BMD decreased significantly by 3.57% after 
six months of LHRH therapy (p<0.05) [25]. Similarly, 
Smith et al. reported a decrease in BMD value as % 2.5 
and % 1.4 in spine and total hip, respectively [26]. In 
another study, there was an average decrease on BMD 
after orchiectomy as 2.4% and 7.6%, after first and se-
cond years, respectively. In the same study, the average 
BMD continued to decrease by 1.4% and 2.6% per year 
after 3th and 8th years [27]. Likewise, spine vertebra 
BMD value showed a decrease of 3.5% in our study. 
Diamond et al. determined a decrease level of BMD 
in femoral neck by 6.5% and in the lumbar spine by 
6.6% after six months treatment with goserelin acetate 
and flutamide. Before the treatment, osteoporosis of 
the lumbar spine and femoral neck was presented in 9 
(75%) and 4 (33%) patients, respectively [28]. The dec-
rease in BMD, stated by Diamond et al., was greater 
twice comparing with our study. This difference might 
be the consequence of the absence of osteoporotic pa-
tients and lower average age in our study. A signifi-
cant correlation was identified between the duration of 
androgen suppression and risk of skeletal fracture [29]. 
The relative risk of any fracture was significant among 
those receiving 9 or more doses of gonadotropin-rele-
asing hormone agonist [23]. In another study, median 
time of bone fracture in patients to whom underwent 
MADT was reported as 22 months [30]. No bone 
fractures were observed in our study which might be 
the result of our limited follow-up period only with12 
months, and our relatively high average initial BMD 
values. Only 4 of our patients developed osteoporosis. 

Conclusions: The mean values of Hb, BMD and se-

rum lipid except HDL were decreased, while FBG and 
HDL values were increased significantly with MADT 
in the present study. The most important limitation 
of our study was the limited number of patients, and 
short follow-up period of the patients. Despite of these 
shortcomings, the present study is important to point 
out the side effects of MADT, which is one of the 
most important reasons for lowering quality of life in 
patients with PCa. Indeed, it might be valuable to eva-
luate FBG, lipid profile, Hb and BMD values during 
the follow-up of PCa patients  to increase quality of 
life. Larger series with longer follow-up studies are 
still necessary to clarify MADT side effects.

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Financial Support: There is no any source of funding 
or financial interest in this study.

REFERENCES

1. Griffin JE, Wilson JD. Disorders of the testis and the male reproductive tract. In: Wilson 
JD editor. Williams Textbook of Endocrinology. Philadelphia: Saunders Company;1998. 
P.  819-75.

2. Akdoğan B, Özen H. Benign prostatic hypertrophy and prostate cancer after testoster-
one replacement therapy. Bull Urooncol. 2006;5:3-6.

3. Labrie F: Medical castration with LHRH agonists: 25 years later with major benefits 
achieved on survival in prostate cancer. J Androl. 2004;25:305–13.

4. Huggins C, Stevens RE Jr, Hodges CV. Studies on prostate cancer. II. The effect of 
castration on advanced carcinoma of the prostate gland. Arch Surg. 1941;43:209-23.

5. Iversen P, Tyrrell CJ, Kaisary AV, Anderson JB, Van Poppel H, Tammela TL, et al. Bi-
calutamide monotherapy compared with castration in patients with nonmetastatic locally 
advanced prostate cancer: 6.3 years of follow up. J Urol. 2000;164:1579–82.

6. Mottet N, Prayer-Galetti T, Hammerer P, Kattan MW, Tunn U. Optimizing outcomes 
and quality of life in the hormonal treatment of prostate cancer. BJU International. 
2006;98(1):20-7.

7. Schwandt A, Garcia JA. Complications of androgen deprivation therapy in prostate can-
cer. CurrOpin Urol. 2009;19(3):322-6.

8. Krugh M, Langaker MD. Dual Energy Xray Absorptiometry (DEXA) [Updated 2018 Jul 
29]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2018 Jan-. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK519042/

9. Strum SB, McDermed JE,Scholz MC, Johnson H, Tisman G.Anaemia associated with 
androgen deprivation in patients with prostate cancer receiving combined hormone 
blockade. Br J Urol. 1997;79:933-41.

10. Beer TM, Tangen CM, Bland LB, Hussain M, Goldman BH, DeLoughery TG, et al. The 
prognostic value of hemoglobin change after initiating androgen‐deprivation therapy for 
newly diagnosed metastatic prostate cancer. Cancer. 2006;107(3):489-96.

11. Bogdanos J, Karamanolakis D, Milathianakis C, Repousis P, Tsintavis A, Koutsilieris M. 
Combined androgen blockade-induced anemia in prostate cancer patients without bone 
involvement. Anticancer research. 2002;23:1757-62.

12. Basaria S, Muller DC, Carducci MA, Egan J, Dobs AS. Hyperglycemia and insulin re-
sistance in men with prostate carcinoma who receive androgen deprivation therapy. 
Cancer. 2006;106:581–8.

13. Keating NL, O’Malley AJ, Smith MR. Diabetes and cardiovascular disease during andro-
gen deprivation therapy for prostate cancer. J ClinOncol. 2006;24:4448-56.

14. Sadeka S, Milena BB, Shehzad B. Androgen deprivation therapy in prostate cancer and 
metabolic risk for atherosclerosis. J Clin Endocrinol Metab. 2008;93(6):2042-9.

15. Dockery F, Bulpitt CJ, Agarwal S, Donaldson M, Rajkumar C. Testosterone suppression 
in men with prostate cancer leads to an increase in arterial stiffness and hyperinsulinae-
mia. Clin Sci. 2003;104:195–201.

16. von Eckardstein A, Kliesch S, Nieschlag E, Chirazi A, Assmann G, Behre HM. Suppres-
sion of Endogenous Testosterone in Young Men Increases Serum Levels of High Den-



Acta Medica Alanya 2018:2:3 187

Demirelli E.et al. Effects of maximal androgen blockade therapy

sity Lipoprotein Subclass Lipoprotein AI and Lipoprotein(a) 1. J Clin Endocrinol Metab. 
1997;82(10):3367-72.

17. Kumar RJ. Adverse events associated with hormonal therapy for prostate cancer. Rev 
Urol. 2005;7 Suppl 5:37-43.

18. Smith JC, Bennett S, Evans LM, Kynaston HG, Parmar M, Mason MD, et al. The ef-
fects of induced hypogonadism on arterial stiffness, body composition, and metabolic 
parameters in males with prostate cancer. J Clin Endocrinol Metab. 2001;86:4261–7.

19. Roayaei M, Ghasemi S. Effect of androgen deprivation therapy on cardiovascular risk 
factors in prostate cancer. J Res Med Sci. 2013;18(7):580-2.

20. Sağlam HS, Köse O, Kumsar Ş, Budak, Adsan Ö. Fasting Blood Glucose and Lipid 
Profile Alterations following Twelve-Month Androgen Deprivation Therapy in Men with 
Prostate Cancer. Sci World J.2012;2012:696329.

21. Orwoll ES. Androgens: basic biology and clinical implication. Calcif Tissue Int. 
2001;69:185–8.

22. Stepan JJ, Lachman M, Zvioina J, Pacovsky V, Baylink DJ. Castrated men exhibit bone 
loss effect of calcitonin treatment on biochemical indices of bone remodeling. J ClinEn-
docrinolMetab. 1989;69:523–7.

23. Shahinian VB,Kuo YF, Freeman JL, Goodwin JS. Risk of fracture after androgen depri-
vation for prostate cancer. N Engl J Med. 2005;352:154-64.

24. Mittan D, Lee S, Miller E, Perez RC, Basler JW, Bruder JM. Bone loss following hypogo-
nadism in men with prostate cancer treated with GnRH analogs. J ClinEndocrinolMetab. 
2002;87:3656-61.

25. Yazıcı S, Koşan M, Kaygısız O, Tül M, Adsan Ö. The effect of androgen deprivation 
therapy on bone mineral density in patients with advanced prostate cancer. Turkish 
Journal of Geriatrics. 2003;6(4):124-7.

26. Smith MR, Goode M, Zietman AL, McGovern F J, Lee H, Finkelstein JS.Bicalutamide 
monotherapy versus leuprolide monotherapy for prostate cancer: effects on bone min-
eral density and body composition. J ClinOncol. 2004;22(13):2546-53.

27. Daniell HW, Dunn SR, Ferguson DW, Lomas G, Niazi Z, Stratte PT. Progressive osteo-
porosis during androgen deprivation therapy for prostate cancer. J Urol. 2000;163:181-
6.

28. Diamond T, Campbell J, Bryant C, Lynch W. The effect of combined androgen blockade 
on bone turnover and bone mineral densities in men treated for prostate carcinoma. 
Cancer. 1998;83:1561–6.

29. Oefelein MG, Ricchuiti V, Conrad W, Seftel A, Bodner D, Goldman H, et al. Skeletal frac-
ture associated with androgen suppression induced osteoporosis: the clinical incidence 
and risk factors for patients with prostate cancer. J Urol. 2001;166:1724–8.

30. Townsend MF, Sanders WH, Northway RO, Graham SD Jr. Bone fractures associated 
with luteinizing hormone-releasing hormone agonists used in the treatment of prostate 
carcinoma. Cancer. 1997;79:545–50.

How to cite this article/Bu makaleye atıf için:
Demirelli E, Haliloğlu AH, Gülpınar Ö, Sönmez MG, Bedük Y, Küpeli S. Effects of maximal androgen 
blockade therapy on hematological, biochemical and bone density parameters in locally advanced 
pros-tate cancer. Acta Med. Alanya 2018;2(3):182-187.    doi: 10.30565/ medalanya.407858


