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ABSTRACT

Objective: To assessthe prevalence, onset, duration and severity of hot flashesin men after bilateral orchidectomy (BO) for
prostate cancer, to eval uate body temperature changes during hot flashes and to determine whether an elevated temperature
within afew days after BO can be caused by deprivation of androgen.

Materials and Methods: Patients (n = 101) were questioned about the characteristics of their hot flashes after BO for
prostate cancer. A subgroup of these men (n=17) wereinstructed to record their oral and forehead temperatures during and
at fixed intervals between hot flashes daily for 4 weeks.

Results: Themean agewas 71.6 years, mean follow-up after BO was 33.2 months. Hot flasheswere reported by 87 men (86%)
with previous spontaneous remission in 9 (10%). The median time between BO and the onset of hot flashes was 21 days
(range 1-730), median number of hot flashes 3 per day (range 1-20), and median duration was 120 seconds (range 5 to 1800).
Therewasno significant difference between median ora (36.4° C) and forehead (36.0°C) temperaturein the normal state, but
during hot flashesthe median forehead temperature (37.0°C) was higher than the oral temperature (36.5°C) (p = 0.0004). Both
median oral and forehead temperatureswere higher during hot flashes (36.5°C and 37.0°C) thaninthe normal state (36.4°C
and 36.0°C, respectively) (p < 0.0001). During hot flashes, the oral temperaturewas 38°C to 40°Cin only 3.2% of 593 readings
in 17 patients.

Conclusions. The median oral and forehead temperatures are higher during hot flashes than in normal periods. Oral
temperature elevation > 38°C within days after aBO isunlikely to be the result of androgen deprivation alone.
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INTRODUCTION related to thewithdrawal of sex hormonesresultingin
a loss of negative feedback in 3-endorphin and
Hot flashes are common in men with prostate catechol estrogen production. Noradrenalinelevelsare

cancer undergoing androgen deprivation therapy increased in the hypothalamus, stimulating luteinizing
(ADT) — about 40-80% suffer hot flashes and 30- hormone releasing hormone (LHRH) secreting
40% report major discomfort during such episodes. neurons to secrete gonadotropins. Increased

The pathophysiology of hot flashes is presumably intrahypothalamic noradrenaline resets the LHRH
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neuronsin thethermoregulatory center resulting in hot
flashes (1 - 6). Although severa studies on women
with post-menopausal hot flashes have been reported,
relatively few studies haveinvestigated the frequency,
severity and body temperature changes during hot
flashesinmen (2, 7 - 14).

The present study wastriggered by aclinical
guestion concerning a patient with advanced prostate
cancer and renal cell cancer who underwent
laparoscopic nephrectomy and simultaneous bilateral
orchidectomy (BO). He developed a fever from day
two post-surgery, for which no apparent reason could
be found. The question arose whether core body
temperature can be significantly elevated due to
androgen deprivation within a day or two after BO.
There was no obvious answer in the literature,
therefore this study was undertaken to assess
temperature changes after BO in men with prostate
cancer.

MATERIALSAND METHODS

Patients who had undergone a BO for
advanced prostate cancer wererecruited for thisstudy
at the Urological Oncology Clinic of Tygerberg
Hospital, Cape Town, South Africa. Study subjects
were given a questionnaire to record the time period
between BO and the onset of hot flashes, the number
of hot flashes per day, the severity of the hot flashes
(asjudged by the patient on a scale of 2-10) and the
duration of the hot flashes. They were also asked
whether they were aware that hot flashes are the
result of androgen deprivation.

A subgroup of patientswas sel ected, who had
to be literate and of sound mental status, and possess
sufficient visual acuity to identify the markingson the
temperature recording devices (Figure-1). They were
provided with anotebook, electronic oral thermometer
(measuring temperature in degrees Centigrade to two
decimal points) and forehead temperature tape used
clinically to measure temperature at 1° C intervals.
The men were instructed on how to record their oral
(core) and forehead (surface) temperatures at home
during each episode when they experienced hot flashes
and at fixed intervals between the hot flashes (at
08h00, 14h00 and 18h00) for a period of 4 weeks.
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Statistical analysis was done by Student’s t-
test for parametric data, the Wilcoxon matched-pairs
signed-ranks test for paired non-parametric data and
the Mann-Whitney Test for unpaired non-parametric
data.

RESULTS

In total, 101 consecutive patients were
evaluated over the period of February 2004 to February
2005. A subgroup of 17 subjects was selected for
temperature recordings according to the inclusion
criteria. The mean (range) age of the patients was
71.6 (51 to 95) years in the whole group and 68.6
years (54 to 82) in the subgroup. The mean follow up
since BO was 33.2 months (median 29, range 2-90
months).

A total of 87 patients (86%) reported hot
flashes. Spontaneous remission had occurred in 9
(10%) and 90% said that they were not aware of the
fact that hot flashes are related to androgen deprivation.
The characteristics of the hot flashes in the whole
study group and in the subgroup are shown in Table-
1

Detailed analysis of the temperature
recordings in the subgroup of 17 patients showed no
statistically significant difference between themedian
oral (36.4°C) and forehead (36.0°C) temperaturesin
thenormal state (between hot flashes), but during hot
flashes the median forehead temperature (37.0° C)
was significantly higher than the median oral
temperature (36.5° C) (p = 0.0004) (Table-2). Both

Figure 1 — Forehead temperature tape and electronic oral
thermometer used in this study.
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Table 1 — Characteristics of hot flashes.

WholeGroup (N =101) Subgroup (N=17)

Onset of hot flashes after BO (days) - median (range) 21(1-730) 14(1-90)
Frequency of hot flashes (per day) - median (range) 3(1-20) 5(1-15)
Severity of hot flashes - median (range) 50(2-10) 5.0(3-10)
Duration (seconds) - median (range) 120(5-1800) 120(15-900)
Severity of hot flashes (scale 2-10) N (%) N (%)

Mild (2-4) 28(32.1) 6(35.2)

Moderate (5-7) 33(43.6) 7(41.1)

Severe(8-10) 21(24.2) 4(235)
Duration of hot flashes

> 60 seconds 26(29.8) 6(35.3)

60-180 seconds 32(36.7) 7412

> 180 seconds 29(33.3) 4(235)
Frequency of hot flashes (per day)

14 60(68.9) 8(47.1)

57 20(22.9) 6(35.2)

>7 7(8.0) 3(17.6)

the median oral and forehead temperatures were
satigtically significantly higher during hot flashes (36.5°
C and 37.0°C, respectively) than in the normal state
(36.4°C and 36.0°C, respectively) (p < 0.0001) (Table-
2). However, in real terms these differences were

small (0.1° C for the median oral and 1°C for the
median forehead temperature).

During hot flashes the oral temperature was
38°C to 40°C in only 3.2% of 593 readings. The
forehead temperature was > 38°C in 20.8% of

Table 2 — Analysis of oral and forehead temperature recordingsin 17 patients in the normal state and during hot flashes

(n = number of readings).

Oral Temperature°C Forehead Temperature°C
median (range) median (range)
Normal (between hot flashes) 364 360
(334-38.3 (34.0-39.0)
N=732 N=732
) ®)
During hot flashes 365 370
(34.6-39.8) (34.0-400)
N=593 N =593
© (D)

Wl coxon matched-pairs signed-rankstest, two-tailed p-value: Avs. B: p= 0.53 (hot significant), Cvs. D: p = 0.0004. Mann-Whitney test,

two tailed p-value: Avs. C: p< 0.0001, B vs. D: p < 0.0001.

17



Hot Flashes After Bilateral Orchidectomy

readings, but was 40°C in only 0.2% of readings
(Table-3).

COMMENTS

McCullagh and Renshaw showed that
vasomotor symptoms were the earliest effect of the
hypogonadal state in patients treated for advanced
prostate cancer, with these symptoms lasting for
several years and gradually decreasing in frequency
and intensity (15). Huggins and Hodges reported an
incidence of 42.9% and postulated that patients not
getting hot flashes may have an extragonadal source
of androgens (16). Charig and Rundle found dightly
elevated levelsof testosteronein men not experiencing
hot flashes (17).

Molnar assessed the body temperature
differences in a single post-menopausal woman (7).
The mean duration of hot flashes was 3.8 minutes
(range 2.4t0 4.7 min). Theinternal body temperature
recorded from the rectum, vaginaand tympanum fell
after each hot flash. Surface temperatures recorded
from the cheek, finger and toe showed an initial rise
and then aslow fall. It was also noted that the surface
temperaturefell rapidly if hot flasheswere associated
with excessive perspiration (7).

Spetz et al. assessed plasma calcitonin gene-
related peptide, neuropeptide Y, skin temperature and
conductancein 10 patientson ADT (12). Their study
showed arise of 2.8°C in temperature recorded from
the 3" finger dorsal surface, but no mention was made
of normal temperature. This may be due to
vasodilatation and increased blood flow during hot
flashes, but there was no mention of how long the
temperature rise persisted (12).

Frodin et al. measured the skin blood flow
and water evaporation rate in patientswith hot flashes
and found that the evaporation rate increased more
than 100% and cutaneous blood flow increased by
150% from baseline (8). Kronenberg et al. mentioned
that the finger temperature can rise from 1°C to 7°C
above baseline dueto increased blood flow at the start
of hot flashes (3).

Thereported prevalence of hot flashesin men
on androgen deprivation therapy for advanced prostate
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Table 3 — Frequency distribution of oral and forehead
temperature readings during hot flashes (n = number of
readings).

Temperature Oral Forehead
(°C) N % N %
b 3 05 37 6.2
3H5 18 30
b 77 130 25 396
365 21 37.
37 188 3L7 199 336
375 67 13
33 8 13 0 152
3B5 6 10
Y] 4 0.7 3 52
395 0 0.0
40 1 02 1 02

Total 593 100 593 100

cancer ranges from 30% to 80%, with a remission
rate of over 80% (9 - 13, 17 - 23). In our study of men
after BO, the incidence of hot flashes was 86% and
theremission rate 10%, which islower thanin studies
of LHRHawhere remission rates of 40% to 90% have
been reported (19 - 24). One study of the long-term
effect of BO in 75 patients showed an incidence of
76% for hot flashes, with a remission rate of 50%
(17). Most of theflushers continued to have hot flashes
until death or the end of study (follow-up 6 monthsto
4years). Theauthorsfound dightly higher testosterone
levelsin non-flushers (17). The lower remission rate
in our study could be the result of maintenance of
lower testosterone levels, or the shorter duration of
follow up than in other studies.

Instudiesof menonADT, 10% of the patients
had severe distress during hot flashes, while our study
showed that 25% had severe distress. The higher
incidence of severe hot flashesin our study could be
due to the subjective nature of the assessment, or to
lower levels of testosterone after BO compared to
other forms of androgen deprivation. A shortcoming
of thisstudy isthat we did not assess the testosterone
or estrogen levels, but previous studies have shown
that all patients reached castration levels of
testosterone after BO (9 - 12, 19 - 25).
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At thetime of study, thefollow-up period after
BO in our patientsranged from 2 to 90 months, with a
mean follow up of 33.2 months. In total, 86% of our
patients still had hot flashes at thetime of study, which
minimizes therisk of incorrect recall. The majority of
our patients reported having 1 — 4 hot flashes per day,
maximum up to 20. Theduration of theseflashesranged
from 5 to 1800 seconds, which corresponds to what
has been reported in previous studies (7, 9, 17, 26).

In our study group the maximum oral
temperature during hot flasheswas 40°C, but the oral
temperaturewas> 38°Cinonly 3.2% of 593 readings
taken in 17 subjects. Therefore, in a patient with an
oral temperature > 38°C immediately after BO, it is
quite unlikely that the temperature elevation will be
dueto androgen deprivation.

In conclusion, our study showed that the great
majority of men experience hot flashes after BO for
prostate cancer, whilethe spontaneousremission rate
isquitelow. Thereisconsiderablevariationinthetime
of onset, number, severity and duration of hot flashes.
The mean core and surface body temperatures are
statistically significantly higher during hot flashesthan
innormal periods between hot flashes, but in real terms
these differencesare small. Intheclinical situation, a
vasomotor response due to androgen deprivation is
extremely unlikely to be the cause of a significant
temperature elevation (in excess of 38°C) within days
after a BO, therefore in such cases an alternative
cause of the fever must be excluded.
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EDITORIAL COMMENT

Androgen-depriviation therapy (ADT) for

managing prostate cancer has become increasingly
popular. With theincreasing indicationsfor the use of
ADT for prostate cancer, side effects such as hot
flashes (HF), decreased libido and decreased sexual
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function deserve greater attention. Within the side
effects, it has been reported that 68% of the patients
had HFs during treatment with medical or surgical
castration, and that symptoms generally do not subside
with time on treatment, with 48% of men experiencing
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symptoms at 5 years and 40% of men continuing to
experiencesymptomsat 8 years(1). ExposuretoADT
and its side effects is lengthy, and because it is
palliative, side effects must be addressed and treated
effectively. Although HF is not a serious adverse
effect, when it becomes severe and frequent it can
bevery annoying to the patient, and interferewith the
patient’s quality of life, and some prostate cancer
patients have considered discontinuing ADT.
Pathophysiology underlying HF induced by ADT is

EDITORIAL COMMENT

Bilateral orchiectomy was first used by
Huggins and Hodges in 1941 (1) and is considered
the “gold standard” of endocrine treatment for
advanced prostate cancer. It is a simple procedure
with a very low rate of surgical complications that
can be performed in out patient setting under local
anesthesia. The serum testosterone level reduces to
nadir level swithin 12-24 hours after orchiectomy (2).
The hot flushes usually begin 2-3 weeks after surgery
(3), affecting roughly 40-60% of patients (4).

The main endpoint of this manuscript wasto
assess body temperature changes during hot flashes
inmen after bilateral orchiectomy for prostate cancer.
Out of 101 patients included in the study, the body
temperature changes during hot flushes has been
evaluated in agroup of only 17 patients, too small to
draw definitive conclusions. Despitethis, onemessage
that we can take from this paper is to remember that
temperatures greater than 38°C seem unlikely to be
result of androgen deprivation alone, evenif thisaspect
has not been extensively investigated.

Theanalysis of theincidence and principally
the severity of hot flushesin this paper haverelied on
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not entirely clear. Thisreport can be one of the clues
for understanding the mechanisms of HF.
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the use of subjective and not validated tools. Maybe
the use of the Hot Flash Related Daily Interference
Scales (HFRDIS) (3), developed for assessing the
impact of hot flasheson quality of lifein breast cancer
patients, should be considered to provide moreprecise
information about these patients (5).

Finally, it isamatter of concern that 90% of
the patients recruited were not aware of the fact that
hot flashes wererelated to androgen deprivation; this
important point shows the not negligible role of the
communi cation between patientsand physicians prior
to such therapies.
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EDITORIAL COMMENT

The authors are to be congratulated for
identifying aconcise clinical question and answering
itwithasmall clinical research project. That question
is stated as follows: can an unexplained fever on
postoperative day two following bilateral orchiectomy
be dueto hot flashes? Using only 17 selected patients
for temperature measurements and a brief literature
review, the authors have answered the question with
a“no”. The clinical applicability of this answer is
minimal however. No surgeon will change his or her
work-up of postoperative fever even if the answer
was “yes.” This paper briefly mentions prior work
regarding biochemical mechanismsof hot flashes, but
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contributes nothing to further understanding in this
area. Theauthorsbriefly mention possibledifferences
between bilateral orchiectomy and medical castration
that, if true, further weaken the applicability of their
selected patient population to current clinical practice.
Nevertheless, thiswork serves as areminder that for
non-curativetherapies, such asandrogen deprivation,
greater emphasis must be placed on minimizing side-
effects. Future research into the biochemical aspects
of hot flasheswill hopefully allow amelioration of not
only these, but other side-effects of androgen
deprivation including osteoporosis, loss of libido or
impotence, and psychological effects.
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