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Abstract

Background: Patients with gross haematuria are sometimes found to have
prostate cancer after clinical evaluation. The treatment of such haematuria
could be very challenging. Use of a 5 alpha reductase inhibitor like dutasteride
has been found helpful in bleeding prostate cancer patients if they have not
undergone hormonal manipulation before they developed haematuria. Pa-
tients and Method: 26 patients with gross haematuria of prostatic origin who
had histologic confirmation of adenocarcinoma of the prostate but who have
not had chemical or surgical castration were randomized to receive daily du-
tasteride in addition to vigorous saline irrigation and antibiotics on one arm
and vigorous saline irrigation and antibiotics only as control on the other arm.
The time taken before haematuria resolved and the amount of irrigation fluid
used were noted. Statistical analysis was done using SPSS. Student’s t-test and
Kaplan Meier survival analysis were used to test various variables at 0.5 sig-
nificant levels. Results: Of the 26 patients 12(46.2%) received 0.5 mg oral du-
tasteride in addition to saline irrigation while 14 (53.8%) received saline irri-
gation only. Haematuria stopped in all of 12 (100%) patients on dutasteride
arm but on 12 (85.7%) of the 14 patients on the control arm. It took signifi-
cantly shorter time and lesser volume of irrigation fluid before haematuria
resolved in those treated with dutasteride than in those on the control arm.
Conclusion: Dutasteride is effective in the control of acute haematuria in
pre-androgen ablation prostate cancer patients.
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1. Introduction

Malignant prostates sometimes bleed. About 8% of acute gross haematuria are
caused by cancer of the prostate [1]. Haematuria of cancer of prostate origin can
occur from different sources. It can result from the cancer itself or as a side effect
of previous treatments such as haematuria resulting from acute or chronic toxic-
ity of radiotherapy, and haematuria resulting from a site of stone formation on a
suture line in patients who have had radical prostatectomy [2]. Haematuria
commonly results from prostate cancer patients who had external beam radio-
therapy, however, such haematuria is often mild and self-limiting [3]. Prostate
cancer patients who have had palliative transurethral resection of the prostate
(TURP) also tend to have higher risk of late haematuria, especially if they also
receive radiotherapy [4].

There is a subset of prostate cancer patients with haematuria seen in our cen-
tre. They have not been diagnosed with prostate cancer previously but present
for the first time with haematuria. Majority of these patients were rural dwellers
who either did not have access to specialist care or could not afford one. They
presented for the first time with advanced disease, with an enlarged prostate and
high serum prostate specific antigen (PSA). Haematuria in these patients could
come from the prostate cancer itself in which case it arises from the peripheral
zone, away from the urethra. For such tumor to have caused haematuria, they
must have encroached on the transition zone. However, the bleeding may also
come from a coexisting benign prostatic hyperplasia [5]. When haematuria re-
sults from prostate cancer directly, it is said to be of dismal prognosis [2]. The
aim of management in such patients would be first, to control the bleeding and
while doing this effort is made to make diagnosis and institute definitive treat-
ment.

At centres where the facilities are readily available, such patients in whom
curative surgical treatments are not intended have been managed with parliative
TURP [6]. Recalcitrant cases of prostatic bleeding benefit from embolization us-
ing femoral accesses or selective prostatic arterial embolization [7]. In a resource
poor setting such as ours, patients who present in this manner could pose real
management challenge. Successful use of an oral drug to control this life threat-
ening condition while plans are made for definitive care could therefore be of
immense benefit.

Dutasteride is a competitive inhibitor of type 1 and 2 5a reductase isoenzymes
[8]. The drug binds to 5a reductase enzymes forming stable complexes with slow
rate of dissociation. This action prevents 5a reductase enzymes from binding to
testosterone [9].

We are not aware of any evidence in the literature of the use of dutasteride or
its analogue finasteride in the management of haematuria from prostate cancer
origin, although these drugs have variously been used in haematuria of Benign
Prostatic Hyperplasia (BPH) origin [10] [11]. In fact, Dahala et al [12] cau-

tioned against the use of finasteride in prostate cancer.
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In this study, we prospectively randomized cases of prostatic bleeding who
presented to our centre, but who had not had androgen manipulation or any
form of prostate cancer treatment into two arms of treatment, a combined du-
tasteride and saline irrigation arm on one hand and saline irrigation arm only as
control. Time to resolution of haematuria and volume of irrigation fluid used on
both sides were used as outcome measures. The influence of dutasteride, a dual 5
alpha reductase inhibitor on acute cases of prostate cancer bleeding was deter-

mined accordingly.

2. Patients and Method

Consecutive patients with gross haematuria suspected to be of prostatic origin,
who presented to the urology division of University of Port Harcourt Teaching
Hospital between January 2012 and June, 2014 were recruited. Serum PSA, digi-
tal rectal examination (DRE), prostate scan and cystoscopy were carried out. A
total of 64 patients had features suggestive of prostate cancer. 19 of them were
found to have hard or nodular prostates and 45 of them had serum PSA > 10
ng/ml. All had prostate biopsy and histologic evaluation. Of this number, 26
were found to have adenocarcinoma of the prostate.

The 26 patients were randomized into two treatment groups by simple ran-
domization with allocation concealment; each patients was made to choose one
of two options, each option being concealed in a wrap. One group received vi-
gorous bladder irrigation with normal saline using size 22 or 24 Foley 3-way
urethral catheter and broad spectrum antibiotics. The other group received
0.5mg oral dutasteride in addition to bladder irrigation and antibiotics. The time
taken before haematuria resolved and the volume of irrigation fluid used were
noted as outcome measures. Two sample student’s t-test was used to determine
whether the volume of irrigation fluid used for the two groups were different.
Kaplan Meier Survival analysis was used to examine the distribution of time it
took before haematuria resolved for the two groups. Pearson correlation analysis
was used to determine relationship between prostate size and duration of hae-

maturia. Statistical significant was determined at p value of 0.5

3. Results

The mean age of the patients was 71.4 £ 9.0 years. The serum PSA ranged from
3.0 ng/ml to 134.0 ng/ml with a mean PSA of 47.9 * 42.1 ng/ml and modal PSA
of 120.0 ng/ml. Prostate size ranged from 56.0 g to 296.3 g with mean prostate
size of 131.5 + 11.4 g and median prostate size of 119.5 g (Table 1). Of the 26

Table 1. Demographic features.

Age (yrs) Serum PSA ng/ml Prostate Size (g)
Range 49 - 88 3-134 56 - 296.3
Mean 714+ 9.0 479 +42.1 131.5+11.4
PSA = Prostate Specific Antigen.
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patients histologically confirmed to have prostate cancer, 12 (46.2%) received
daily 0.5mg oral dutasteride in addition to normal saline irrigation while 14
(53.8%) received normal saline irrigation only. Haematuria stopped in all of 12
(100%) patients on dutasteride arm but on 12 (85.7%) of the 14 patients on the
normal saline control arm. In 2 (14.3%) patients on the control arm haematuria
did not resolve after 30 days, so they were offered subcapsular orchidectomy.
Haematuria resolved within 24hrs of surgery. The patients on the dutasteride
arm required between 3 litres and 20 litres with a mean volume of 8.3 + 4.6 litres
of irrigation fluid before haematuria resolved while those on the control arm
required between 4 litres and 48litres with a mean volume of 17.4 + 9.7 litres be-
fore haematuria resolved (Table 2). Two sample student’s t-test showed a statis-
tically significant difference between the mean volume of irrigation fluid used
for the two groups in favour of those who used dutasteride (t = —4.155, p =
0.000, (Table 3).

Haematuria lasted between 1 day to 8 days with a mean time of 4.7 + 1.9 days
in those treated with dutasteride whereas on those on the control arm it lasted
between 3 days and 10 days with a mean time of 6.9 + 2.3 days (Table 2). Kaplan
Meier Survival analysis showed that there was a significant chance of survival
(earlier resolution of haematuria) in favour of those who received dutasteride
(Figure 1). Student’s t-test showed no significant difference between the mean
prostate sizes of patients that received dutasteride in addition and the mean
prostate sizes of those on the control arm (¢ = 0.275, p = 0.784) (Table 4). Pear-
son correlation analysis of prostate size and duration of haematuria showed pos-
itive correlation which was statistically significant (R = 0.290, p = 0.012) (Table
5).

4. Discussion

The aim of management in haematuria is to control the bleeding, confirm diagnosis

Table 2. The minimum, maximum and mean duration of haematuria (in days) and the
minimum, maximum and mean volume of irrigation fluid (in litres) used for each treat-

ment type.
Diagnosis TT N MinDUR MaxDUR MD +SD Min Vol Max Vol MYV +SD
Cap N/S+DUT 12 1 8 4.7+1.9 3 20 8.3+4.6
a.
N/S only 14 3 10 6.9+2.3 4 48 17.4+9.7

BPH = Benign prostatic hyperplasia, CaP = Prostate cancer, TT = Treatment type, N/S = Normal saline,
DUT= Dutasteride, N = No of patients, Min = Minimum, Max = Maximum, DUR = Duration, MD = Mean
Duration, MV = Mean Volume, SD = Standard deviation.

Table 3. Comparison of the mean volume of irrigation fluid used before haematuria re-
solved for each treatment type, student’s t-test and p value.

N/S and DUT N/S only
Diagnosis t-test P-value
Mean + SD Mean + SD
CaP 83146 174 +9.7 —4.155 0.000

N/S = Normal saline, DUT = Dutasteride, BPH = Benign prostatic hyperplasia, CaP = Prostate cancer.
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Table 4. Comparison of the mean prostate size by treatment (student’s t-test analysis).

Treatment N Mean  Std. Deviation Std. Error Mean
Normal Saline and
. 12 134.8 47.6 7.9
Dutasteride
Prostate Size
Normal Saline
14 131.5 55.6 8.9

Irrigation only

T'=0.275; P-value 0.784.

Table 5. Correlation analysis of prostate size and duration of haematuria.

Duration of Haematuria Prostate Size
Pearson Correlation 1 0.290*
Duration of
. Sig. (2-tailed) 0.012
Haematuria
N 26 75
R =0.290; P-value 0.012.
Treatment
1.04
Normal Saline and
Dutasteride
Normal Saline Irrigation
only
| . Normal Saline and
Dutasteride-censored
0.84 . L
] Normal Saline Irrigation
only-censored
® 0.6
2
<
=
wv
g }
0.44
(9} L
by
0.2
0.0
T T T T T
0 10 20 30 40

Duration of Haematuria

Figure 1. Kaplan Meier survival analysis showing higher tendency to survive (earlier res-
olution of haematuria) in those who had dutasteride in addition.

and then offer definitive treatment according to the cause of haemauria. How-
ever, because this study aimed to study the efficacy of oral dutasteride in acute
bleeding in prostate cancer cases, the drug was given to all the selected cases of
prostatic haematuria at presentation even when the diagnosis was not certain.
Normal saline irrigation which is traditionally the first approach employed in

the control of acute haematuria was also commenced at the same time, alongside
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efforts to make diagnosis.

It is to be noted that bladder irrigation with normal saline is not strictly a
form of treatment. Irrigation primarily serves the purpose of removing blood
clots to prevent infection, although it has been argued that it decreases bleeding
by washing away urokinase, a serine protease that prevents blood clot formation
[13]. In occasions as in this study, antibiotics are added in anticipation of or to
treat infection. Because both normal saline irrigation and antibiotics were used
on the both arms of treatment, it will be assumed that their effect on the out-
come had been neutralized.

Significantly lesser number of days and lesser volume of irrigation fluid were
used in patients who received dutasteride as against those on the control arm in
this study. This could suggest that the drug had influence on whatever mechan-
ism that caused bleeding in prostate cancer.

It is known that 5 alpha reductase inhibitors prevent the conversion of testos-
terone to dihydrotestosterone (DHT). It is also known that DHT stimulates the
elaboration of vascular endothelial growth factor (VEGF) in the prostate tissue,
and that VEGF is the androgen sensitive growth factor that controls angiogene-
sis [14]. Finasteride a type 2, 5-alpha reductase inhibitor has been found to re-
duce intraprostatic levels of DHT by as much as 85% within one week of its
usage [15]. This mechanism of action has been explored in its preoperative use
to reduce bleeding during transurethral prostatectomy in patients with BPH
[16]. Similarly, dutasteride, a type 1 and 2 analogue has been used for this pur-
pose [17].

Long term androgen deprivation has been demonstrated to significantly de-
crease risk of haematuria in locally advanced prostate cancer patients, even when
they were primarily treated with high dose external beam radiotherapy [18].
However in this study, bleeding resolved in prostate cancer patients who had not
had any form of treatment in the past at an average time of only 5 days when
dutasteride was used. This might be due to the fact that dutasteride reduces mi-
crovascular density in prostate cancer directly [5]. It might also be due to the fact
that 5 alpha reductase enzyme inhibitors reduce the inflammatory effect of vas-
cular endothelial growth factor, vegf in prostate tissue [19], hence reducing
bleeding. The central point here is that androgen is crucial to bleeding from the
prostate irrespective of the underlying pathology. Accordingly reduction or re-
moval of androgen is a key factor in control of bleeding from the prostate.

Other forms of androgen deprivation, for example use of anti androgens and
castration also reduce prostatic vascularity at least as well as 5ARIs [20]. Howev-
er, these methods have higher morbidity than 5ARIs making them less attractive
treatments for haematuria. They however find utility if other indications for an-
drogen deprivation are present in addition to haematuria [20]. In this study, we
observed that two patients on the control arm continued to bleed for more than
30 days of commencement of treatment. These two patients were offered bilater-
al subcapsular orchidectomy. Haematuria resolved in both patients within 24

hours of surgery. The experience in these two patients corroborates the fact that
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presence of androgens play central role in the pathogenesis of prostate cancer
bleeding [19] [21]. Removal of androgen is equally important for the treatment
of haematuria as demonstrated here; serum level of testosterone and DHT drop
by greater than 90% after orchidectomy [22].

Perhaps the important facts in making decision on the form of androgen ma-
nipulation during prostate cancer bleeding are the clinical stage of the disease,
the aim of treatment and the available resources. Oral dutasteride is readily
available and relatively affordable, and can be used palliatively to control bleed-
ing in cases of locally advanced prostate cancer haematuria where modern and
appropriate facilities are available and definitive care can be given after haema-
turia is controlled. But in a resource poor setting where indigent patients with
locally advanced prostate cancer present with haematuria, subcapsular orchi-
dectomy may serve the dual purpose of quick control of bleeding as well as offer
primary treatment option for the prostate cancer. Otherwise, oral dutasteride
can be used for the control of haematuria while other options for definitive care
are considered.

The average prostate weight of 131.5 g in this study is similar to average
weight of 127 g observed in another study carried out in the Northern part of
Nigeria among patients with bleeding prostates [23]. This fact, and the positive
correlation between prostate size and the duration of haematuria in this study (R
=0.290, P = 0.012) (Table 5) suggest that patients with markedly enlarged pros-
tates are prone to bleed. Such patients should be closely monitored and may
benefit from prophylactic 5 alpha reductase inhibitors therapy.

The clinical condition whereby patients who had not been diagnosed with
prostate cancer present for the first time with haematuria is relatively rare; ac-
cordingly, the sample size was small which may be a limitation in this study. A
long term multicentre study may be necessary therefore. Again, few clinically
very ill patients were by choice put in the intervention arm of the study to im-

prove their chances of survival; selection bias is a limitation therefore.

5. Conclusion

We conclude that dutasteride is very effective in prostatic bleeding and can be
used in cases of prostate cancer patients who have not had androgen manipula-
tion before they developed haematuria. We also conclude that surgical castration
should be employed in advanced prostate cancer cases with bleeding; in patients
in whom it is indicated, surgical castration serves a dual purpose of primary

cancer treatment and haematuria control.
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