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Abstract

An 80-year-old man with an elevated prostate-specific antigen 
(PSA) level of 120 ng/mL) presented to the hospital in February 
2011. A prostate needle biopsy was performed, and pathologi-
cal examination revealed prostatic adenocarcinoma. The Gleason 
score was 4+5=9. Computed tomography revealed metastases 
of the pelvic lymph nodes. Combined androgen blockade was 
started. The PSA concentration decreased to 1.68 ng/mL, but 
started increasing again in August 2012 to 6.08 ng/mL. Although 
bicalutamide was discontinued due to antiandrogen withdrawal 
syndrome, the PSA concentration increased even more. The PSA 
concentration reached 21.62 ng/mL in September 2012, at which 
time ethnylestradiol was started. The PSA concentration decreased 
again and has remained below the limit of sensitivity for almost 
2 years. To our knowledge, this is first case report describing a 
complete response to ethnylestradiol that lasted for almost 2 years 
in a patient with castration-resistant prostate cancer.

Introduction 

Prostate cancer is the most prevalent cancer in American 
men.1 Metastatic prostate cancer is primarily treated by 
testicular androgen ablation (medical or surgical). Non-
steroidal antiandrogens and luteinizing hormone-releasing 
hormone (LHRH) analogues are mostly used for metastatic 
prostate cancer. Estrogens were used as palliative treatment 
for advanced prostate cancer in the 1980s,2 but their efficacy 
was limited. 

Estrogens are sometimes used for castration-resistant pros-
tate cancer (CRPC).3 However, the duration of the response 
to estrogens is limited to several months. We report a patient 
with metastatic prostate cancer who had complete remission 
for almost 2 years after administration of ethnylestradiol.

Case report 

An 80-year-old man visited a nearby hospital in February 
2011 for further evaluation of serum prostate-specific anti-
gen (PSA) elevation that had reached 120 ng/mL. Prostate 
needle biopsy was performed, and pathological examination 
showed prostatic adenocarcinoma and the Gleason score of 
4+5=9. Magnetic resonance imaging (MRI) showed a local-
ized prostatic tumour. Computed tomography (CT) revealed 
metastasis of the pelvic lymph nodes. Bone scintigraphy 
showed no metastases. Combined androgen blockade with 
leuprorelin and bicalutamide was started. The serum PSA 
level had decreased to 1.61 ng/mL the next month, but then 
gradually increased again to 6.08 ng/mL in August 2012. 
Although bicalutamide was discontinued due to watch-
ing antiandrogen withdrawal syndrome, the serum PSA 
level increased even more. The serum PSA level reached 
21.62 ng/mL in September 2012. The next month, the patient 
was diagnosed with CRPC. He visited our hospital for treat-
ment. His PSA level was 27.03 ng/mL, though the CT scan 
and bone scintigraphy showed no assessable metastases. We 
started ethnylestradiol (0.5 mg, twice a day) and low-dose 
aspirin (100 mg, once a day) to prevent the thrombotic com-
plications of ethnylestradiol. The PSA level started declining 
again and dropped below the sensitivity limit in April 2013. 
The PSA nadir has remained stable until this present date – 
about 2 years later. The PSA concentrations declined after 
the administration of ethnylestradiol. The PSA concentration 
was sustained under 0.01 ng/mL and the alkaline phospha-
tase concentration was within the normal range for almost 
2 years.

The patient has had no adverse effect and has maintained 
good general health.

Complete response to ethnylestradiol prolonged for almost two 
years in patients with castration-resistant prostate cancer
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Discussion 

Generally, prostate cancer responds well to first-line hor-
monal therapy even when it develops metastatic lesions. 
However, prostatic cancer ultimately becomes resistant to 
hormonal therapy.

Estrogens have been known to have therapeutic effects on 
prostatic cancer since the 1940s.4 Currently, estrogens are 
not first-line because they are known to cause severe car-
diovascular complications. Estrogens were used mostly for 
CRPC. The response rate and progression-free survival (PFS) 
of ethnylestradiol were 70% and 200 days, respectively.5 It 
was also reported that PFS for high-risk prostate cancer was 
extremely short (0 to 4 months). Our patient had a high PSA 
level (120 ng/mL), so he was classified as high risk. The PSA 
level dropped after ethnylestradiol and has remained below 
the limit of sensitivity until the present date – almost 2 years 
later. There have been no reports of complete remission 
of PSA level (i.e., below 0.01 ng/mL) for more than a year 
after starting estrogens in high-risk prostatic cancer patients 
developing CRPC. 

It remains uncertain whether responders of estrogens have 
a better prognosis. Estrogens were not included in thera-
peutic options for CRPC in the 2013 American Urological 
Association Guidelines6 and the 2014 European Association 
of Urology guidelines.7 The efficacy of estrogens may be 
diminished by the complications of deep venous thrombosis 
(DVT) and myocardial infarction.8 Generally, the risk factors 
for DVT include active cancer and treatment of the cancer, 
a bedridden state, and obesity.9 Classical risk factors for car-
diovascular disease are hyperlipidemia, smoking, diabetes, 
hypertension, and obesity.9 Estrogens may be particularly 
harmful for patients who have these risk factors. 

In 2010 Izumi and colleagues found that the response rate 
(>50% PSA decline) for ethnylestradiol in Japanese CRPC 
patients was 69.6% and they observed no serious throm-
botic events. The efficacy for CRPC and the effects on the 
cardiovascular system of ethnylestradiol may be different 
between races. In addition, we used low-dose aspirin to 
prevent thrombotic complications. These factors may have 
contributed to the long-term complete remission of our case 
without any adverse effects.

In recent years the tumour suppressive effect of estrogen 
receptors for prostate cancer has started to attract atten-
tion.10 Estrogens for CRPC may have a significant role 
beyond decreasing testosterone levels. Until recently, the 
only therapy available for metastatic CRPC was docetaxel-
prednisolone therapy, which often has strong adverse effects. 
Our patient has maintained an excellent physical condition 
for almost 2 years without such side effects. Estrogens clearly 
contributed to his improved quality of life. These findings 
suggest that estrogens may be administered in patients with 
CRPC who do not seem to tolerate chemotherapy and have 
few risk factors for DVT and cardiovascular disease, in con-
junction with antiplatelet administration.

Conclusion 

We have described a patient whose PSA level remained 
below the limit of sensitivity for almost 2 years with ethnyl-
estradiol therapy. This therapy may be effective for CRPC 
patients who are at low risk of DVT and cardiovascular 
events.
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