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Background & purpose: The impact of vasomotor symptoms (VMS) occurring in prostate cancer (PC)
patients whilst on androgen deprivation therapy (ADT) has not been extensively researched. This longi-
tudinal study sought to assess the VMS and identify any predictive factors.
Material & methods: Data from 250 PC patients on ADT were prospectively evaluated between January 10
and August 13 using a physician-directed questionnaire, to assess the impact of VMS. Parameters includ-
ing height, weight, body surface area (BSA), body mass index (BMI), duration/type of ADT, co-morbidities
and ethnicity were recorded.
Results: Fifty (20%) men reported no toxicity, whilst 171 (68.4%), and 29 (11.6%) reported mild to mod-
erate and severe symptoms, respectively. Drenching sweats and hot flashes were common, and coexisted
with sleep disturbances and fatigue. Patients with severe toxicity were younger (73 vs. 77 yrs; p = 0.04),
had higher BMI (28 vs. 26; p = 0.02), and higher BSA (1.99 vs. 1.90; p = 0.04), when compared with those
experiencing no toxicity. On multivariate analysis, younger age was predictive of sweats and hot flushes,
whilst Afro-Caribbean men were twice as likely to experience sweats (OR 2.03, p = 0.05).
Conclusions: The short-term side-effect profile of ADT for prostate cancer was favourable, though debil-
itating VMS can occur in a significant minority of cases. Younger age and higher BMI predicted for severe
toxicity but not the duration of ADT.
� 2018 The Authors. Published by Elsevier B.V. on behalf of European Society for Radiotherapy and
Oncology. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
Introduction Long-term ADT (2–3 years or indefinite) plays an important role
The hormone responsive nature of prostate cancer lends itself to
effective treatment with therapeutic agents that decrease the
levels of testosterone (Luteinizing hormone-releasing hormone
agonists (LHRHa), such as Goserelin, Buserelin and orchidectomy)
or agents that block the androgen receptor (anti-androgens (AA),
such as Bicalutamide, Cyproterone Acetate and Enzalutamide).
Since, the demonstration of hormone responsive nature of prostate
cancer by Huggins and Hodges in 1941 [1], androgen deprivation
therapy (ADT) has been the standard of care for prostate cancer
[2,3]. LHRHa, and AA, have become the main form of ADT used
[4,5], replacing orchidectomy.
in the management of both locally advanced and metastatic pros-
tate cancer [6–8]. In addition short-term (up to 6 months) ADT has
been increasingly used to enhance the effect and clinical outcome
of radiotherapy in organ-confined disease [9]. The long-term
effects of ADT on libido, erectile function, and bone health through
the lowering of testosterone and oestrogen levels are widely
acknowledged [10]. In addition by increasing fat mass and decreas-
ing lean body mass, ADT can also induce a metabolic syndrome
with an increased risk of diabetic and cardiovascular complications
[11–14]. Aggressive risk factor modification for diabetes and heart
disease, together with earlier detection and treatment of osteo-
porosis, and greater therapeutic options for erectile dysfunction
have contributed significantly to the tolerability and acceptability
of long term ADT treatment [15,16].

However, little attention has been focussed on assessing short-
term vasomotor symptoms (VMS) and associated psychological
effects of ADT which can affect quality of life (QoL) in prostate
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cancer patients and disrupt daily activities during their treatment.
This in turn can lead to poor compliance and in particular may
influence treatment decisions for localised disease.

The most common VMS include hot flushes and sweats caused
by a result of the release of hypothalamic catecholamines, such as
norepinephrine in response to the decreased levels of LH and FSH
as a result of LHRH agonist administration. These catecholamines
disrupt the thermoregulation centre in the upper hypothalamus,
resulting in abnormal and poorly regulated peripheral vasodilata-
tion and the occurrence of hot flushes and perspiration [17]. More-
over there is now increasing recognition of psychological sequelae
as a consequence of low testosterone levels notably on sleep [18],
mood and cognitive decline [19].

Most of the data on VMS and ADT in men is extrapolated from
breast cancer patients, and methodology for data collection has
focussed mainly on hot flashes and sweats, requiring patients to
keep diaries to record daily frequency of their symptoms.

This longitudinal study was conducted on prostate cancer
patients attending a local oncology clinic receiving ADT. A physi-
cian directed objective questionnaire filled out at the time of con-
sultation asking about common VMS and using a simple scoring
system to asses impact of toxicity on daily activities (see Appendix
1) was used to determine the following issues:

1. To assess the prevalence of VMS in men receiving ADT for their
prostate cancer.

2. The severity of VMS toxicity in patients undergoing such
treatment.

3. To identify whether there are any predictive factors for devel-
oping ADT related toxicity.

Methods

This was a prospective study using a physician completed ques-
tionnaire on a series of consecutive patients attending the uro-
oncology clinic at Imperial College Healthcare NHS Trust, who
were actively receiving ADT for their prostate cancer.

The aim of the questionnaire was to allow for a simple and
objective assessment of a variety of VMS symptoms that could be
completed with negligible impact on consultation time. The ques-
tionnaire specifically asked about common VMS symptoms includ-
ing sweats, hot flashes, sleep disturbance, nervousness, low mood,
tiredness, joint pains, headaches palpitations and unsteadiness. In
particular the assessment was focussed on the extent to which the
symptoms were interfering with their daily life. A scoring system
of 1–4 was designated by the Clinician as follows:

1. No toxicity (Absent),
2. Self reported symptoms but not disrupting daily activities

(Mild),
3. Bothersome toxicity affecting quality of life but not disabling or

severe enough for patients to seek intervention (Moderate).
4. Toxicity disrupting daily activities requiring medical

intervention-discontinuation of ADT (Severe).

To aid in reproducibility of data collection for hot flashes and to
distinguish from sweats, duration of flashes was used to define tox-
icity, with an abnormal heat sensation lasting less than 1 minute,
between 1 and 5 minutes and greater than 5 minutes used to des-
ignate mild, moderate and severe toxicity respectively. The degree
to which these flushes were associated with perspiration and the
effect on daily activity were then subsequently captured in the
data for sweats. Patients were asked specifically to score the worse
toxicity they had experienced up until the time of assessment. The
duration of ADT was recorded from the start of ADT to the date of
assessment or the time to worse documented toxicity (whichever
was soonest).

Physical parameters such as height, weight body mass index
(BMI), body surface area (BSA), ethnicity and medical co-
morbidities, such as presence or absence of diabetes, hypertension
and ischemic heart disease were collected (these common condi-
tions or their treatment can be associated with VMS). Treatment
related factors were also recorded such as duration and type of
ADT. Although repeated assessments were allowed for patients at
subsequent visits, only data collected at the time of first assessment
during the time period of the study was included. The follow-up
data will be analysed and published at a later date. The assessments
were carried out at random time points in the patient’s treatment
pathway to get an idea of prevalence of such symptoms.

Statistical analysis

The analysis was set to establish the prevalence of VMS in pros-
tate cancer patients receiving ADT at various stages in their treat-
ment pathway, and explore predictive factors for such toxicity.
Based on the assumption that the prevalence of VMS is in the order
of approximately 30%, and assuming a 90% confidence with a 5%
precision, then 227 patients would be needed for an adequate sam-
ple size. Thus this study was set to collect data sets on 250 patients.

Continuous variables were summarised using descriptive statis-
tics (median and interquartile range: IQR) and categorical variables
using frequencies and percentages. Multivariate logistic regression
models were used to explore the effects of independent variables
(i.e. age, height, weight, hormone treatment, BMI, treatment time,
ethnic, diabetes, ischemic heart disease (IHD) and blood pressure
(BP)) on the vasomotor toxicity variables. Each toxicity variable
was grouped as absent/slight vs. moderate/severe. The occurrence
of moderate/severe toxicity was modelled in the logistic regression
model. In addition, independent samples t-test and Chi-square test
were applied to detect the differences of baseline data between no
toxicity and severe toxicity. Statistical significance was set at P <
0.05 (two-tailed). All statistical analyses were performed using
SAS9.4.
Results

Two hundred and fifty consecutive patients were recruited
between Jan 2010 and Aug 2013 of which complete data sets with
full radiological staging data were available on 241. None refused
or declined the assessment of VMS. The patient demographics,
clinical stage, co morbidities and ethnicity are shown in Table 1.
Most men were treated with LHRH analogue injections, the com-
monest of which was Goserelin (reflecting local practice prescrib-
ing trends). The median duration of ADT was 9 months (IQR: 4–
24 months) at the time of assessment.
Vasomotor symptoms

The most common moderate to severe symptoms (Grade 3–4)
were hot flushes and sweats followed by fatigue and sleep distur-
bances. The frequency of toxicity for various VMS is summarised in
Table 2. As expected the co-existence of sweats and hot flushes was
a common occurrence.

The toxicity according to severity is shown in Fig. 1. In 50
patients (20%) no toxicity was observed, 104 (41.6%) mild, 67
(26.8%) moderate. Twenty nine (11.6%) patients demonstrated sev-
ere symptoms such that further medical intervention was required
or treatment interrupted. Various interventions, to treat hot
flushes include low dose Venlafaxine, Medroxyprogesterone
Acetate, Evening Primrose Oil and Black Cohosh [20,21]. Treatment



Table 1
Patient characteristics.

Age – median (IQR) 74 (69–80)
Body Surface Area – median (IQR) 2.0 (1.85–2.0)
Body Mass index – median (IQR) 28 (24.4–31)

Stage T1-T4, N0 M0 Low risk-6
Intermediate risk-58
High risk-103

Node positive, M0 22
M1 52

Medical co-morbidity Diabetes 64
Hypertension 128
Ischemic heart disease 71

Ethnicity Afrocaribbean 119
Caucasian 85
Asian 40
Other 6

ADT LHRH agonist 223
Anti androgen 7
CAB# 20

-Bicalutamide +Goserelin-14, Flutamide+Goserelin-3, Bicalutmaide +Leuprorelin-3.
# CAB (Combined Androgen Blockade).
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interruption or discontinuation of ADT occurred in 20% of the
cohort with grade 4 toxicity.

On comparison of the cohort experiencing severe VMS to those
experiencing no toxicity (Table 3), it was seen that men experienc-
ing significant toxicity were younger (73 vs 77 yrs; p = 0.04), had a
higher Body Mass Index (28 vs. 26; p = 0.02) and body surface area
(1.99 vs 1.90; p = 0.04.) No significant differences were noted with
respect to ethnicity, stage of disease or co-morbidity between the
two groups.
Predictive factors

Table 4 shows the results of logistic regression analysis in iden-
tifying any predictive factors or associations between various
parameters and the four most common grade 4 VMS encountered
(sweats, flushes, sleep disturbance and tiredness).

The data suggest that younger age predicts a greater risk of
sweats and hot flushes, together with a non-significant trend to
greater sleepdisturbance inpatients receivingADT. Sweats occurred
twice as often in Afrocaribbeanmen compared to caucasian individ-
uals (Odds ratio: OR 2.03, 95% CI 1.00–4.10, p = 0.05). Duration of
hormonal treatment did not predict any of the 4 most disruptive
VMS. Inmenwith IHD therewas a significant reduction in the occur-
rence of hot flushes (OR 0.4 95% CI 0.18–0.85, P = 0.02).
Discussion

This, to our knowledge is the largest reported cross-sectional
study to consider the effect of ADT on a variety of VMS in terms
of how they impact on quality of life in patients with prostate
Table 2
A summary of the toxicity profile of ADT VMS.

Grade 1 G

Sweats 82 9
Hot flushes 84 9
Sleep disturbances 186 4
Nervousness 231 1
Low mood 203 4
Tiredness/Fatigue 150 7
Joint pains 200 4
Headache 238 1
Palpitations 241 8
Unsteadiness 231 1
cancer as well as considering any predictive factors including med-
ical co-morbidity (Table 5).

The results of this study show short term VMS, i.e. namely
sweats and hot flushes associated with ADT in men treated for
prostate cancer is well tolerated. Up to 20% of men experienced
no toxicity despite ADT treatment for greater than 6 months,
whilst 40% experience symptoms disrupting their daily activities.
Less than 11% experienced symptoms sufficiently severe that they
either required some form of therapeutic intervention or were
unable to continue treatment. The severity of VMS bore no relation
to duration or type of ADT (albeit the majority of patients in this
study were treated with LHRH analogues) though severe toxicity
tended to occur in those who were younger and had a larger Body
Mass Index. In addition although these were random single assess-
ments, there did not seem to be a correlation between severity of
VMS and duration of ADT.

The reported incidence of VMS in patients with prostate cancer
is limited and focuses predominantly on the incidence of hot
flushes and their relation to duration of ADT, rather than on the
severity of symptoms that affect quality of life. Nevertheless our
data seems to be consistent with other reported studies (Table 5)
[22–25]. Schow et al. looked at the prevalence of hot flushes in
prostate cancer patients receiving neoadjuvant hormonal therapy
by using a simple questionnaire [22]. Of the 43 patients studied full
data sets were available on 35. No hot flushes were noted in 20%.
Sixty-nine percent of patients experienced hot flushes during
treatment but resolved after termination of treatment; and in
11% the flushes continued for at least 3 months after cessation of
hormonal therapy. No predictive factors were identified but the
prevalence of hot flushes were noted in those who continued with
ADT for more than 4 months.

In a similar study using a self reported questionnaire, Karling
et al., evaluated hot flushes in 77 men undergoing surgical or med-
ical castration, for their prostate cancer [23]. With full data avail-
able on 63 patients 68% had flushes, of which more than 30%
persisted 8 years after castration majority persisted over time.
Tunn et al. evaluated the safety and clinical efficacy of a 6-month
depot formulation of Leuprorelin acetate in patients with prostate
cancer in Europe [24]. Hot flushes and sweating were the common-
est VMS, with an incidence of 43 and 10% respectively in patients
treated over a 12 month period for the three monthly depot com-
pared to 34 and 6% with the 6 monthly preparation.

In terms of predictive factors our results are in part agreement
with the prospective study by Gonzalez assessing hot flushes using
a hot daily flash interference index age on 60 prostate cancer
patients undergoing ADT compared with 83 age and education
matched men treated with prostatectomy and 86 similarly
matched men with no cancer [26]. Patients who at baseline were
younger and with a lower body mass index had a greater increase
in hot flushes over time, in addition to those with certain genetic
polymorphisms [26].

There is a disparity in relation to hot flushes and body mass
index between this study and that of Gonzalez et al. [26]. The
rade 2 Grade 3 Grade 4

1 51 26
1 53 22
4 17 3
8 1 0
0 7 0
9 19 2
1 9 0
2 0 0

1 0
7 2 0



Fig. 1. The toxicity grading and proportion of patients with vasomotor symptoms
with androgen deprivation therapy.

32 A. Challapalli et al. / Clinical and Translational Radiation Oncology 10 (2018) 29–35
greater peripheral conversion of androgens to oestrogen in adipose
tissue [27], which can have protective effects on thermoregulation
through modulation of the serotonin receptor suggest that those
who are overweight should experience less flushes and is at odds
to what was observed in this study. However, there may be several
other explanations for a high BMI and hot flushes including a
greater degree of insulation with adiposity which increases core
body temperature [28,29] and recognition that other hormones
produced by adipose tissue such as IL-8 may also be influencing
thermoregulation [30]. This may in part account for the BMI not
being predictive of hot flushes or sweating in our logistic regres-
sion analysis, although heavier patients were more likely to have
grade 4 toxicity than experience no toxicity

This study has noteworthy limitations that need to be acknowl-
edged when interpreting the results. Although there were no dis-
cernable differences between the incidence of VMS according to
type of ADT, themajority of patients in this studywere taking LHRH
analogue injections only (greater than 90%-Goserelin). It is planned
Table 3
Comparing differences between men experiencing no toxicity (Grade 1) with those exper

Variables No VMS-Grade 1 n = 50 (%) Severe V

Age (year)(mean ± SD) 77.12 ± 7.56 73.10 ±
Height (m)(mean ± SD) 171.08 ± 7.25 172.34 ±
Weight (Kg)(mean ± SD) 76.98 ± 12.85 83.20 ±
Body Mass Index (mean ± SD) 26.18 ± 3.23 28.10 ±
BSA (mean ± SD) 1.90 ± 0.19 1.99 ± 0
PSA (mean ± SD) 316.94 ± 1490.83 156.6 ±
Ethnicity (n, %)
Afrocarribean 23 (47.92) 18 (66.6
Asian 9 (18.75) 4 (14.81
Caucasian 16 (33.33) 5 (18.52

Hormone treatment (n, %)
LHRH 36 (72) 18 (62.0
Others 14 (28) 11 (37.9

Treatment time (n, %)
<=6 months 23 (46) 14 (48.2
>6 months 27 (54) 15 (51.7

Stage of illness (n, %)
N0 & M0 30 (66.67) 16 (59.2
N1 and/or M1 15 (33.33) 11 (40.7

Diabetes (n, %)
Yes 11 (23.40) 10 (35.7
No 36 (76.60) 18 (64.2

IHD (n, %)
Yes 18 (38.30) 7 (25)
No 29 (61.70) 21 (75)

BP (n, %)
Yes 23 (48.94) 18 (64.2
No 24 (51.06) 10 (35.7

SD = standard deviation-t-test numerical variable, chi squared – categorical data.
* Chi-square test for categorical variables and t-test for continuous variables.
to extend this questionnaire to prostate patients attending an
academic oncology centrewhere there is likely to be a greater cohort
of patients on LHRH antagonists, anti-androgens, combined andro-
genblockade andoestrogen. Theuse of oestrogens in particularwar-
rant specific scrutiny given that Di-ethyl Stilboestrol has been
shown to be associated with a decreased incidence of hot flushes,
though at the expense of increased cardiovascular toxicity [31].
The MRC PRO9 (PATCH study) investigating the use of transdermal
oestrogen patches which should mitigate against cardiovascular
toxicity [32], has already shown early promise by demonstrating a
reduction in hot flushes and improved quality of life at 6 months
with oestrogen patches compared to LHRH analogues [33]. More
robust informationwill follownow that oestrogenpatcheswill form
one of the randomisation arms of the STAMPEDE study.

Our study did not show a relationship between the duration of
ADT and prevalence of side effects. The median duration of ADT in
those that experienced significant toxicity at the time of interview
was similar at 7.0 (IQR4-17) months compared to 7.03 (IQR 2.2–22)
months on those who experienced no toxicity. It is difficult to com-
ment on whether there was a lingering effect on discontinuation of
ADT, as only patients that were still on ADT were interviewed. In
addition whilst it is not possible to tell directly whether the inci-
dence of 20% experiencing no toxicity would be similar for patients
undergoing short course androgen deprivation (less than 6
months) with radiotherapy, this can be reliably assumed to be
roughly of similar magnitude given the interquartile range of the
cohort. Although patients were asked to score their worst toxicity
to the date of the actual assessment and the time to occurrence
from the start of ADT was recorded, the scoring of symptoms at a
single time point has to be interpreted with caution, as there will
be a degree of subjectivity with regards to patient recollection of
events. Of the patients who described severe VMS, all were offered
some form of intervention and serial assessments were performed
subsequently. This data is currently being analysed.

Our data suggests that sleep disturbance is a common occur-
rence, with up to 25% of patients experiencing some disruption
iencing significant (Grade 4) vasomotor symptoms (VMS).

MS-Grade 4 n = 29 (%) Statistics (t-test/chi squared)* p value

8.84 2.14 0.04
6.66 -0.77 0.44

11.05 -2.18 0.03
3.78 -2.40 0.02
.15 -2.14 0.04
368.29 0.55 0.59

7) 2.62 0.27
)
)

7) 0.84 0.36
3)

8) 0.04 0.85
2)

6) 0.40 0.53
4)

1) 1.32 0.25
9)

1.40 0.24

9) 1.67 0.20
1)



Table 4
Logistic regression analysis to identify predictive factors for common vasomotor symptoms identified.

Independent variables Sweating* Hot flushes* Sleep disturbance* Tiredness*

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Age (year) 0.95 (0.91–0.99) 0.01 0.96 (0.92–1.0) 0.03 1.06 (0.99–1.13) 0.09 1.02 (0.96–1.08) 0.56
Height (m) 1.11 (0.91–1.35) 0.30 1.08 (0.9–1.31) 0.4 1.04 (0.82–1.32) 0.75 1.33 (0.93–1.88) 0.11
Weight (kg) 0.91 (0.75–1.11) 0.36 0.93 (0.77–1.12) 0.45 1.01 (0.81–1.26) 0.91 0.79 (0.56–1.11) 0.17
Hormones treatment (LHRH vs. others) 0.89 (0.48–1.66) 0.71 0.91 (0.48–1.7) 0.76 0.54 (0.2–1.42) 0.21 1.55 (0.53–4.56) 0.42
BMI 1.37 (0.77–2.45) 0.29 1.29 (0.73–2.27) 0.37 1.03 (0.53–2.01) 0.94 2.15 (0.76–6.10) 0.15
Treatment time (<6 m vs. >6 m) 0.9 (0.48–1.69) 0.74 0.85 (0.45–1.61) 0.62 0.82 (0.29–2.32) 0.71 0.86 (0.31–2.43) 0.78
Ethnic (Afrocarribean vs. Caucasian) 2.03 (1.0–4.1) 0.05 1.77 (0.88–3.58) 0.11 1.41 (0.46–4.31) 0.55 0.71 (0.24–2.13) 0.55
Ethnic (Asian vs. Caucasian) 0.80 (0.29–2.23) 0.67 0.65 (0.23–1.87) 0.43 0.79 (0.14–4.54) 0.80 0.73 (0.13–4.10) 0.73
DM (Yes/No) 0.67 (0.31–1.43) 0.30 0.70 (0.33–1.51) 0.37 0.85 (0.28–2.61) 0.78 0.92 (0.27–3.18) 0.90
IHD (Yes/No) 0.57 (0.28–1.19) 0.13 0.40 (0.18–0.85) 0.02 1.19 (0.41–3.45) 0.75 0.63 (0.20–2.03) 0.44
BP (Yes/No) 1.00 (0.53–1.89) 1.00 1.03 (0.54–1.96) 0.92 2.83 (0.92–8.71) 0.07 0.97 (0.35–2.70) 0.95

* The dependent variables are grouped as absent/slight vs. moderate/severe. OR – Odds ratio, CI – confidence interval.

Table 5
Summary of published trials on the incidence of VMS in men treated with ADT for prostate cancer.

Author N Mechanism of androgen deprivation Incidence of VMS

Schow et al. [22] 43 Neoadjuvant hormonal therapy prior to
prostatectomy

20% no hot flushes
69% hot flushes but resolved after termination of treatment
11% persisted after three months

Karling et al. [23] 77 Orchidectomy or
LHRH

68% during treatment,
48% persisted after 5 years

Tunn et al. [24] 178 LHRH (Leuprorelin)
3 m or 6 m

Hot flushes-43% vs 34%(6monthly depot)
Sweats 10% vs 6% (6 monthly depot0

Charig et al. [25] 75 Orchidectomy 76% hot flushes, 30% warranted treatment, commenced 1–12 (mean 2.7 months) post op,
lasting on average for 30 months

Challapalli et al. (This
study)

250 LHRHa, AA, CAB 68.4%, and 11.6% reported mild to moderate and severe symptoms, respectively
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to their sleep, and 40% citing fatigue as causing some upset to their
daily activities. Whilst this is broadly in keeping with other studies
on sleep disturbance in patients on ADT for prostate cancer [34],
the questionnaire was not specifically detailed to effectively dis-
criminate between cancer related fatigue (with normal amount
of night time sleep), and those that have altered sleep patterns as
a result of ADT. Nevertheless it confirms that sleep related issues
are an important component which clearly needs more detailed
exploration. Further studies using actigraphy to provide a more
objective assessment are underway.

Although the study proved useful in identifying patients with
grade 4 toxicity, given that data collection was at only one time
point, it was unable to evaluate the benefit of any therapeutic
interventions suggested. The treatments varied and included Even-
ing Primrose Oil capsules, Medroxyprogesterone Acetate, low dose
Venlafaxine and Tamoxifen. Although this was not the main objec-
tive of the study, nevertheless follow-up data has been collected at
three and six monthly intervals and is currently being analysed. It
is hoped that the questionnaire used in this study may prove a use-
ful tool in the designing of a randomised trial to evaluate the effec-
tiveness of various therapeutic options.

The logistic regression analysis has revealed some interesting
results in terms of predictive factors for various VMS. The obser-
vance of increased sweats in Afro-Carribean men mirrors that of
menopausal African-American women, and which remain poorly
understood [35,36]. This group particularly warrants further inves-
tigation as they tend to have more aggressive disease presenting at
a younger age, and are more likely to require longer term ADT.
Likewise the observation between the protective effect of ischae-
mic heart disease and hot flushes allows for interesting speculation
especially for future drug treatments. This study did not collect a
detailed drug history on patients, but there is some data to suggest
that sympatholytics such as beta-blockers may reduce post meno-
pausal symptoms [37]. In addition nitric oxide mediated cutaneous
vasodilation may well play an important part in hot flushes which
may be defective or reduced in patients with coronary atheroscle-
rosis/ischemic heart disease [38].

Conclusion

This study confirms that ADT in prostate cancer is generally
well tolerated, with up to 20% of patients describing no short-
term VMS or psychological sequeale. The main side effects are
sweats hot flushes, fatigue and sleep disturbances which can be
disabling in upto 11%, and in this study there was no obvious rela-
tion to the duration of ADT. Such toxicity tended to affect patients
who were younger and had a higher BMI. Younger age, afro-
carribean ethnicity were predictive of sweats, whilst patients with
ischemic heart disease seemed to have a lower risk of suffering
with hot flushes.
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Appendix 1

The hormone assessment sheet.
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