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SHORT TITLE

Psychological side effects of testosterone deprivation in prostate cancer patients  

STUDY SUMMARY 
Prostate Cancer is the most common male cancer. Hormone therapy, in form of testosterone deprivation, plays an important role in treatment of both early and metastatic prostate cancer. However, the hormonal treatment of prostate cancer is associated with significant psychological morbidity. 

The extent, severity and the natural course of the psychological side effects has not been well studied. This study aims to prospectively quantify the psychological morbidity of hormonal treatment using validated instruments (questionnaires and scales). This study also aims to prospectively validate the ‘Ageing male symptoms scale’ in prostate cancer patients on hormonal treatment.
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STUDY PROTOCOL

Prospective assessment of psychological and vasomotor side effects of testosterone deprivation in prostate cancer patients

INTRODUCTION

Prostate cancer is the second leading cause of cancer deaths in males in Europe and the United States of America (1, 2). In the United Kingdom, prostate cancer was responsible for more than 8900 cancer deaths in 2001. Prostate Cancer is the leading cause of male cancer and 26000 new cases were diagnosed in 2001. (3, 4). 

OVERVIEW OF HORMONE THERAPY IN PROSTATE CANCER

Hormone therapy, in form of androgen deprivation either by medical or surgical means, plays an important role in treatment of both early and metastatic prostate cancer.  LHRH (LH releasing hormone) agonist therapy has now become the standard of care for all metastatic prostate cancer patients. A MRC randomised trial comparing early versus delayed hormone therapy has shown benefit for early hormone therapy in metastatic prostate cancer (5).  

Increasingly, LHRH analogues are also being widely used in adjuvant and neoadjuvant setting, particularly in patients undergoing radical radiotherapy. An EORTC trial has shown an overall survival benefit for 3 years of adjuvant hormone therapy following radical radiotherapy (6).  A metanalysis of RTOG trials has also shown a survival benefit for short term hormone therapy when used in conjunction with radical radiotherapy (7).  An ongoing EORTC trial is exploring the role of 6 months of concurrent and adjuvant hormone therapy in good-prognosis prostate cancer patients undergoing radical radiotherapy (8).   

TREATMENT OVERVIEW OF PROSTATE CANCER

Organ confined disease
There is no consensus regarding the optimum management of patients with organ-confined disease (9). In the UK, the treatment options for early prostate cancer include (i) active surveillance/watchful waiting  (ii) radical prostatectomy (iii) radical radiotherapy and (iv) hormone therapy.

Watchful waiting/active monitoring is the preferred option for patients with significant co-morbidity and a life expectancy of less than 10 years. Active monitoring is done by regular clinical review, PSA monitoring and digital rectal examination. Active monitoring is also an option in all fit patients with a low grade tumour (eg Gleason score of 6), since the 15 year risk of dying from prostate cancer is only 15-30% in this group of patients (10). Active treatment options are considered when there is evidence of progression.

Radical treatment either by radical prostatectomy or by radical radiotherapy is an option in patients with good performance status and a life expectancy of more than 10 years. Younger fitter patients with aggressive disease, and minimal comorbidity are more suited to prostatectomy. Radical radiotherapy is offered to those in whom the morbidity of the operation is to be avoided.

Prostate cancer is a hormone dependent tumour and the male sex hormone testosterone promotes prostate cancer progression. Hence monotherapy with hormone alone is an option particularly for those patients who are symptomatic. The testosterone deprivation is usually done by either surgical means (orchiectomy) or by medical intervention (LHRH agonists injections or oral anti androgens). Increasingly short-term hormone therapy (3 – 6 months) is also used in conjunction with radical radiotherapy.

Locally advanced disease
The treatment options for non-metastatic but locally advanced prostate cancer include (i) active surveillance/watchful waiting (ii) radical radiotherapy and (iii) hormone therapy. Surgery is only rarely done in locally advanced disease (11).  A 1997 survey, in the UK, showed that the majority of patients were managed with either hormonal therapy or watchful waiting, and radiotherapy was the treatment of choice in a minority of patients (12). 

The policy of active surveillance/watchful waiting may be adopted in those with significant co-morbidity with a life expectancy of less than 10 years, provided they are not symptomatic (13).  Radical radiotherapy of locally advanced disease is usually done in patients with good performance status. Radical radiotherapy is often used in conjunction with hormone therapy. The hormone therapy of patients having radical radiotherapy involves three months of neo-adjuvant treatment and 2-3 years of adjuvant treatment. 

The increasing use of combined hormonal and radiotherapy in locally advanced cancer was due to the results of 2 phase III trials by the Radiation Therapy Oncology Group (RTOG) and a European Organisation for the Research and Treatment of Cancer (EORTC). The RTOG 8531 trial randomized 977 patients to either radiotherapy alone or radiotherapy and indefinite adjuvant therapy with goserelin (an LHRH agonist). Although there was no difference in overall survival between the 2 groups, local progression-free survival metastases free survival, and progression free interval was better for the combined treatment group (14).  In the EORTC study, 415 patients were randomized to receive radiotherapy or radiotherapy with adjuvant goserelin for 3 years. This study did show an overall survival benefit at 5 years as well as a significant improvement in progression free interval and local control (6). Several other studies, although smaller, have showed similar results (15) (16). 

Hormone therapy alone is the preferred option for patients with symptomatic locally advanced disease and poor performance status. Hormone monotherapy in asymptomatic patients is either done immediately or can be delayed. The current trend is to offer immediate hormone therapy and the MRC PRO3 study supports this policy. In the MRC PRO3 study patients with non-metastatic disease showed delayed progression with early rather than late hormone therapy (5). 

However, what is not clear is whether hormone therapy alone is superior to the combination of hormone therapy and radiotherapy – this question is being addressed by the MRC PRO7 trial. The ongoing MRC PRO7 trial is evaluating indefinite hormone therapy versus indefinite hormone therapy + radical radiotherapy (17). 

Metastatic disease
Hormone therapy by androgen deprivation is the standard of care for symptomatic patients and those with progressive disease. In asymptomatic patients watchful waiting/active surveillance might be used in a subset of patients with poor PS and comorbidity. But in most patients, early hormone treatment is the preferred option for metastatic prostate cancer. 

 The MRC PRO3 trial has shown that early hormone therapy is beneficial in terms of reducing the complications of metastatic prostate cancer (5). 

Hormone therapy is done either surgically by orchiectomy or medically by LHRH agonists. There is no difference in efficacy between the two treatment options but majority prefer medical management due to psychological advantage (18) (19).  Oral anti-androgen monotherapy therapy is rarely used as a first line treatment option, since castration has been shown to be superior to anti androgen therapy alone (20). Initial studies have indicated that complete androgen blockade (CAB) with LHRH agonist and anti-androgen therapy might be superior to LHRH agonist therapy alone (21, 22).  Recent meta-analysis has shown that the benefit of CAB is minimal and hence LHRH agonist monotherapy remains the standard of care (23).

RATIONALE FOR THE STUDY 

Quality of life is a major issue for androgen depleted prostate cancer patients.  Even patients with metastatic cancer often live for several years.  Hormone therapy is widely used in both early and late stages of prostate cancer.  The LHRH agonist therapy is associated with significant psychological and vasomotor side effects. However, the extent, severity and the natural course of the psychological and vasomotor symptoms have not been well studied. Moreover, in order to assess the effectiveness of interventions for psychological and vasomotor symptoms there is an urgent need for validated rating scales. 

In healthy males, the serum testosterone levels commonly decline with age (24). There is also an age related increase in psychological morbidity in the elderly which is independent of co-morbid medical illness (25).  Since many endocrine disorders are commonly associated with psychological morbidity, it has been suggested that the prevalence of depression in the elderly might be partly associated with the decline in serum testosterone levels.  For instance, Yesavage et al, Seidman et al, Shores et al and Barett-Connor et al found lower testosterone levels in depressed men compared to controls (26-29). Further more, there are also reports of mood improvement after testosterone replacement in hypogonadal men (30, 31) (32). But these studies are not conclusive in showing a causal relationship between the decline in serum testosterone levels and psychological symptoms.

For instance, few other studies which compared the serum testosterone levels in depressed men and compared with matched controls and found no difference (33, 34).  Further more, Sih et al in a randomized study of hypogonadal men found no difference in the depression scale in men randomised to receive testosterone for 12 months compared with placebo (35). Similarly, another placebo controlled trial by Seidman et al found no benefit for testosterone replacement in hypogonadal men with major depressive disorder (36). Schmidt et al in a double-blind, placebo-controlled, crossover study of 31 healthy adult men found that LHRH induced short-term hypogonadism is sufficient to precipitate depressive symptoms in only a small minority of younger men (37). Hence the temporal association between age related decline in testosterone levels and prevalence of depression remains to be proven. 

Hence therapeutic androgen deprivation in prostate cancer patients a unique opportunity to further assess the psychological effects induced by artifical testosterone deprivation. The assessment would also ultimately help to improve the quality of life of prostate cancer patients.

STUDY INSTRUMENTS

This study aims to assess the extent and severity of psychological morbidity using validated scales. These include the Hospital Anxiety and Depression Scale, Aging Males’ Symptoms (AMS) scale, EORTC QLQ-C30 questionnaire, non-specific symptom (NSS) checklist the Whiteley Index, and an abridged version of the IIEF SCALE.
 The Hospital Anxiety and Depression Scale (HADS) is a widely used scale, which has been validated in all groups of patients including cancer patients. HADS scale is sensitive to changes both during the course of disease and in response to medical and psychological interventions (38).  Hence HADS was chosen for assessment of patients before and after medical castration with LHRH analogues. The HADS scale is a 14-questionnaire scale, consisting of seven questions that reflect anxiety and seven that reflect depression. Each item can be scored from 0-3 based on response. This gives a possible score range of 0-21 for anxiety as well as depression. A score of up to 7 is considered normal, 8-10 is considered borderline abnormal and a score of 11 or more is considered abnormal.

This study also aims to validate a rating scale, Aging Males’ Symptoms (AMS) scale, which has been developed by a German group (39). The correlation of  ‘andropausal’ symptoms and quality of life data with serum testosterone levels would help to validate the AMS scale. The AMS scale, a self-administered scale, was originally developed to assess ‘andropausal’ symptoms of aging men (which are similar to menopausal symptoms). If validated, we aim to use the AMS  scale in future trials assessing the effectiveness of interventions for relief of ‘andropausal’ symptoms.

EORTC QL-30 version 3.0 would be used to assess the quality of life. The EORTC QLQ-C30 is a generic questionnaire developed to assess the quality of life of all cancer patients. EORTC QL-30 is the most commonly used instrument to assess to quality of life in prostate cancer patients (40). 

An additional measure of general non-specific symptom (NSS) reporting would also be administered (41). The short 12-symptom checklist will aid the validation of the ageing Males’ Symptoms scale. Specifically it will help to demonstrate convergent and discriminant validity of the scale. It may be the case that the treatment just increases general levels of non-specific symptoms of malaise. Therefore, to show that the Aging Males' Symptom Scale is sensitive to specific symptom changes associated directly with the treatment it is necessary to show that significant changes in scores on the Aging Males' Symptom Scale remain significant once changes in NSS variability (as well as HADS anxiety and depression) have been statistically controlled. 

Sub-clinical hypochondriasis can influence peoples' symptom reports. Hence an index of health anxiety (sub-clinical hypochondriasis) would be administered at baseline and at follow up (42). The Whiteley Index is a short 9 item scale and would be useful in terms of validity to show that the changes in the ageing males’ Symptoms scale scores are an objective reality of symptom reports rather than being predicted by purely treatment independent psychological factors. 
AIMS OF THE STUDY 

· To assess the psychological and vasomotor effects of testosterone deprivation.

· To validate the aging males' symptoms scale in prostate cancer patients.  

INCLUSION CRITERIA

· Patients with prostate cancer starting LHRH agonist therapy, irrespective of stage.

· Ability to give informed consent.

· Performance status 0-2.

· Life expectancy should be more than 6 months.

EXCLUSION CRITERIA

· Past or present history of psychiatric problem.

· If a patient scores greater than 11 on the baseline Hospital and Anxiety Scale they will be offered anti-depressant drug treatment &/ or a psychiatric referral.  In addition they will be asked if they wished to continue in the study.  If the patients do not wish to continue at this stage we would not collect any further quality of life information from them.

· Concurrent steroid therapy or treatment with any other antipsychotic/antidepressant/sedative drugs.

· Brain metastases.

· Concurrent radiotherapy.

· Major surgery in last 6 months, eg. Prostatectomy, colectomy etc.

· Major medical illness in last 6 months eg. Pulmonary embolism, myocardial infarction, cerebrovascular accident etc.

   BASELINE INVESTIGATIONS

   The following baseline assessments will be carried out within the time frames indicated.

	Investigations

	History and physical exam including:
	Past medical history with particular attention to psychiatric history

Medication history

ECOG Performance Status

Weight

	Haematology
	Haemoglobin

WBC and differential

Platelet count

	Biochemistry
	Serum bilirubin

Serum AST (SGOT) and ALT (SGPT) 

Serum LDH

Serum albumin 

Serum creatinine

Serum alkaline phosphatase 

PSA 

Serum testosterone, LH, FSH

	Toxicity
	Baseline toxicity evaluation (to document residual toxicity from previous therapy and baseline symptoms)

	EORTC QOL-C30 

HADS Scale

Aging males' symptoms scale 

Whiteley index 

NSS 12 item

IIEF SCALE
	Before initiation of hormone treatment


FOLLOW UP INVESTIGATIONS
	History
	Medications history, New symptoms  - both physical and psychological

	Haematology
	Haemoglobin

WBC and differential

Platelet count

	Biochemistry
	Serum bilirubin

Serum AST (SGOT) and ALT (SGPT) 

Serum LDH

Serum albumin 

Serum creatinine

Serum alkaline phosphatase 

PSA 

Serum testosterone, LH, FSH

	Toxicity
	Toxicity evaluation 

	EORTC QOL-C30 

HADS Scale

Aging males' symptoms scale 

Whiteley index 

NSS 12 item

IIEF SCALE
	During hormone treatment x2  and, where applicable, after completion of hormone treatment (1. two to six months, 2. six to twenty-four months, 3. >thirty months)


STATISTICAL CONSIDERATIONS
A sample size of 150 patients was chosen for this pilot study based on similar studies conducted in other clinical settings. 

DURATION OF STUDY

At the Nottingham City Hospital, LHRH agonist therapy was initiated in more than 100 patients over a period of 12 months in 2002 - 2003. It is anticipated that at least 50% of the patients will consent to participate in the study since this is a predominantly questionnaire survey. In a previous questionnaire study assessing patient’s satisfaction with LHRH injections in our department, more than 80% of the patients agreed to participate and the questionnaire completion rate was more than 80%.  Based on these assumptions we anticipate the study will take 24 months.  

STUDY ADMINISTRATION

Conduct of Study

This study will be conducted in accordance with the current ICH-GCP guidelines.

Research Ethics

Ethics Committee approval will be obtained prior to initiating the study. The principal investigator is responsible for submitting all necessary information including this protocol to the hospital Ethics Committee. 

During the study, the following will be submitted to the Ethics Committee for their review:

· Changes to the Investigator’s Brochure;

· All protocol amendments and revised patient information sheets (if any).

· At the end of the trial, the investigator will notify the Ethics Committee about the trial completion.

APPENDIX 1: ECOG Performance Status

APPENDIX 2: Hospital Anxiety and Depression Scale

APPENDIX 3: Aging males' symptoms scale 

APPENDIX 4: EORTC QOL-30

APPENDIX 5: Whiteley index 
APPENDIX 6: NSS 12 item

APPENDIX 7: IIEF SCALE

APPENDIX 8 Patient Information sheet

APPENDIX9: Patient Consent form

APPENDIX 10: GP letter
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