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ABSTRACT

Objective: To determine the efficacy of Bixa Orellana (BO) in patients with benign prostatic hyperplasia (BPH) presenting
moderate lower urinary tract symptoms (LUTS).
Materials and Methods: It is a prospective double-blind randomized placebo-controlled study. One thousand four hundred
and seventy eight patients presenting moderate LUTS associated to BPH were interviewed, from whom we selected 136 to
fulfill the criteria of inclusion and exclusion. Assignation was performed at random in blocks of four to receive B0 at a dose
of 250 mg 3 times a day or placebo (Pbo) for 12 months, 68 patients were assigned to each group. From the patients in the
study we obtained data of demographic, epidemiologic, symptom score, uroflowmetry and post void residual urine vari-
ables.
Results: Basically both groups were compared clinically, demographically and biochemically. Throughout the study varia-
tions of symptom score, mean delta symptom score during each visit and the final average delta were similar for both groups
(BO - 0.79 ± 1.87 and Pbo - 1.07 ±  1.49) (p = 0.33). Similarly variations of Qmax mean, Qmax average delta and final average
delta were similar (BO 0.44 ± 1.07 and Pbo 0.47 ± 1.32) (p = 0.88). Variations of post void residual urine mean, post void
residual urine average delta in each visit and the final average delta were similar for both groups (BO 4.24 ± 11.69 and Pbo
9.01 ±  18.66) (p = 0.07). No differences were found in the answers of clinically significant improvement assessed with relative
risk and risk differences, even though the proportion of adverse effects was similar for both groups.
Conclusion: Patients with BPH that present moderate LUTS did not show any benefit receiving BO when compared to
placebo.
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INTRODUCTION

The term benign prostatic hyperplasia (BPH)
indicates the growth of the gland without the pres-

ence of urinary obstruction. The increase in the size
of the prostate only occur in men older than 40 years
old, existing a well established association between
prostatic growth and urinary obstruction in older men
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(1). More than half of men are affected by this condi-
tion throughout their lives and from those at least 25%
seek medical assistance. Investigations performed in
countries such as the United States and Scotland show
a significant increase in the prevalence according to
age differently from what was found in Japan and
China where prevalence is low (2). Currently many
such patients are initially treated with alpha blockers
or 5 alpha-reductase inhibitors, who have demon-
strated that they improve the symptoms and objective
parameters associated to BPH (3-5); the inconve-
nience of these drugs is that they should be used per-
manently, for if they are suspended the symptoms re-
cur (6). At the same time, phytotherapy as an alterna-
tive therapy, has been used since ancient times being
very popular all over the world, especially in Europe,
China and Japan. It is estimated that today
phytotherapeutic agents constitute approximately 50%
of all medicines prescribed for BPH in Italy (7) and
almost 90% in Germany and Austria (8). This popu-
larity is based on the fact that they are advertised as
natural elements, therefore not harmful, even though
they are not free from adverse effects. Their popu-
larity is also due to the fact that they can be acquired
without any medical prescription (9). Many plant ex-
tracts have been used in the treatment of patients with
BPH that present LUTS, some of them derive from
roots, seeds, cork and plant fruits such as alfalfa, fod-
der cereal, Saw Palmetto berry, African plum, pollen
extract, aspen leaves, African potato, Urcubia pepo
seed and purple coneflower root (9,10).

Currently we count on studies performed with
pollen extract, Saw Palmetto berry (SPB), Rye pollen
and African plum, however the results are not con-
clusive (11-15). These evidences show the need of
conducting studies, such as double-blind placebo-con-
trolled, with phytotherapeutic agents in the long term,
in order to determine their efficacy and safety (12,16).

In Peru, the use of medicinal plants is known
since the Incas. An important proof of the contribu-
tion that Peruvian traditional medicine brought to the
world is the discovery of Peruvian bark or quinine to
the treatment of malaria (17). Traditionally in Peru,
plants with therapeutic properties are used and in the
specific case of LUTS caused by the “prostate”, it is
popular all over the country the consumption of achiote
(Bixa orellana - BO) in preparations, extracts or spray

of achiote leaf, presentations that are sold without
medical prescription under the name of Achiotec and
Achiote. There are no clinical tests that demonstrate
the efficacy and safety of BO in patients with BPH
that present LUTS, a fact that led us to conduct the
present study.

MATERIALS AND METHODS

A double-blind randomized placebo-controlled
study was conducted from November 2002 to August
2004 in the Urology Service of the National Hospital
Cayetano Heredia, Lima - Peru, to evaluate the effi-
cacy and safety of BO in patients with BPH that pre-
sented moderate LUTS. The study counted on the
approval of the Peruvian University Cayetano Heredia
(UPCH) ethics committee, and a written informed
consent was signed. The study was designed to have
duration of 12 months with a temporary cut, at the
time the last patient enrolled ended 6 months of treat-
ment. To be able to enroll the study the patients should
fulfill the following inclusion criteria: to have between
50 and 70 years of age, good physical and mental con-
dition judging by his clinical history, physical exams
and laboratory data. Experience at least 2 obstructive
urinary symptoms, have a maximum urinary flow
(Qmax) in average from 5 to 15 mL/sec, a post void
residual urine inferior to 250 mL, an increased vol-
ume of the prostatic gland according to digital rectal
examination, as well as prostatic specific antigen
(PSA) less than 10 ng/mL. They should also fulfill the
following criteria of exclusion: presence of dysuria or
hematuria, abnormalities in laboratory determinations,
have a maximum urinary flow > 15 mL/sec, a pros-
tatic gland with reduced volume at digital rectal ex-
amination, PSA > 10 ng/mL, allergies, drug abuse,
chronic use of medicine with antiandrogenic proper-
ties, history of diseases that predispose to urethral
stenosis, urinary infection, invasive interventions for
BPH treatment, evidence of prostate cancer, history
of intermittent catheterization and neurogenic blad-
der. We have interviewed 1,478 patients presenting
moderate LUTS associated to BPH, from who we
selected 136 patients to fulfill the criteria for inclusion
and exclusion. Together with the reading of the in-
formed consent, we explained about the study and
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after they accepted the conditions, they signed in. A
routine clinical history and physical exam was per-
formed and they all answered the symptom score
questionnaire in writing. Basic hematologic, renal func-
tion, hepatic function, biochemistry and urine analysis
were performed. In addition, a transrectal echography
of the prostate, uroflowmetry and post void residual
urine measurement were performed. Selected patients
were assigned randomly in groups of four and for such
effect, 17 groups were chosen (17 x 4), each group
was randomly chosen exchanging for four assigna-
tions, 2 for placebo and 2 for Bixa orellana. This pro-
cedure allowed balancing the groups, in a way that 68
patients received Bixa orellana and 68 placebo. Ac-
cording to the randomization it was administered orally,
Bixa orellana one capsule of 250 mg or placebo, 3
times a day. The capsules of Bixa orellana were pre-
pared in the following way; one ton of leaves of the
plant of BO was gathered, the leaves were dried at
environment temperature for 30 days, the BO leaves
were lyophilized obtaining 10 bags of 1 Kg, they were
further encapsulated by a pharmaceutical laboratory,
250 mg for each capsule. The capsules of placebo
were carefully prepared by the same laboratory so
that they have the similar form, color, smell and flavor
of Bixa orellana. Evaluations started with patient se-
lection visits (V0), followed by a treatment visit one
month after (V1) and the following ones were every
two months until they reached visit 7 (V7) to the 12
months of study. In every visit, the patient answered
the AUA symptom score questionnaire. A Qmax mea-
sure was also performed with the Uro Flor Monitor
6030 as well as the post void residual urine with the
Bladder Scan 3000. After 6 and 12 months of treat-
ment an echographic control of the prostatic volume
was repeated, performed with a 6.5 MH transducer.
The physical exam was performed and it included
measurement of vital signs and digital rectal exami-
nation of the prostate. The effects reported sponta-
neously were considered as adverse such as those
reported by the patient when he was asked if he had
presented any health problem since his last visit The
results of the LUTS, Qmax and post void residual urine
tests were compared by 2-way ANOVA, aiming at
demonstrating the variations between means of each
visit within each group and among groups. In the same
way the measurements deltas within each group and

between both groups in each visit by t-test were com-
pared. Calculation of such deltas were performed aim-
ing at evaluating more precisely if there was an im-
prove or deterioration of the variables studied. After-
wards, the mean delta of all the visits for each group
was estimated and compared to the means between
both by the t-test. Positive deltas meant an increase
in the values of the data of the variables and negative
delta a decrease in the values of the data of the vari-
ables. The improvement of the patients was defined
as the patients that presented an improvement ≥ 30%
or ≥ 3 mL/sec in relation to the initial Qmax, decrease
≥ 30% in the total score of symptoms and decrease ≤
30% of the initial post void residual urine (18,19). The
relative risk (RR) was calculated as well as the risk
differences (RD) to evaluate the clinical response,
assessing the improvement of the symptoms, of the
Qmax and of the post void residual urine. The size of
the sample was calculated to determine advantages
in the order of 30% of improvement in the symptoms
score, for such effect both proportions were com-
pared, bearing in mind the probability to make a mis-
take type I (α) of 0.05 and mistake type II (β) of
20%, with a power of 80% resulting in a sample size
of 136. It was considered as statistically significant a
p ≤ 0.05. Data were analyzed in SPSS vs. 7.5 y STATA
v.7.

RESULTS

From the 136 patients studied, with 68 in each
group of treatment, we found that clinical, demographic
and biochemical characteristics, prostate volume Qmax
and post void residual urine in both groups were com-
parable (Table-1). A total of 30 patients left the study
due to the fact that they did not come back to control
visits. From those patients 14 (20.6%) were from the
BO group and 16 (23.5%) from the Placebo group (p
= 0.4). In the Analysis, in the best and worst sce-
narios (the intention-to-treat analysis), losses modify
the results in favor of the placebo. In this study there
was a rate of 22% of losses in follow-up, those losses
may have affected the results. Throughout the study,
variations in the measures of symptom scores were
similar for both groups showing a trend to decrease
(Figure-1). When we evaluated the delta variation of
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Table 1 – Bixa orellana vs. placebo in BPH. Characteristics of the studied population.

Age
Time of disease (years)
Family background of PCa
SAP

r

DAP
r

SAP
s

DAP
s

Body weight
Cardiac frequency
Hemoglobin (mg/dL)
Creatinine (umol/L)
Bilirrubins (umol/L)
AST (U/L)
ALT (U/L)
Urine pH (U/L)
PSA (ng/mL)
Prostatic volume (cc)
Post void residual urine (cc)
Qmax (cc)

Bixa Orellana
(n = 68)

Placebo
(n = 68)

p Value

SAP
r
 = systolic arterial pressure, resting; DAP

r
 = diastolic arterial pressure, resting; SAP

s
 = systolic arterial pressure, standing; DAP

s

= diastolic arterial pressure, standing; AST = aspartate aminotransaminase; ALT = alanin aminotransaminase; PSA = prostatic
specific antigen; Qmax = maximum urinary flow.

0.42
0.21
0.47
0.33
0.25
0.31
0.18
0.76
0.93
0.23
0.31
0.42
0.99
0.71
0.37
0.74
0.34
0.46
0.052

062.4± 7.3
002.4 ± 2.1
005
121.9± 13.3
067.9± 9.1
122.8± 13.3
067.6± 9
070.1± 13.1
072.3± 7.3
137.3± 9.4
083.0± 13.6
016.3± 15.1
031.4± 9.2
030.1± 12.0
006.4 ± 0.6
002.2 ± 1.7
035.0± 17.5
113.9± 58.2
009.6 ± 3.2

061.4 ± 7.1
002.0 ± 1.6
003
124.1± 13.1
070.2± 13.7
125.0± 12.3
069.6± 8.3
069.5± 10.3
072.4± 7.2
133.4± 2300
081.0± 11.9
023.6± 73.8
031.4± 8.4
030.9± 13.6
006.3 ± 0.7
002.1 ± 1.8
031.9± 20.3
121.5± 62
010.6± 2.7

Figure 1 – The variation of symptom score measurements during treatment shows the trend to decrease, for Bixa orellana (BO) = - 5.5
and placebo (Pbo) = - 7.5 scores, but without statistically significant differences. * p > 0.05 (in each visit); p > 0.05 (2 way ANOVA between
groups).
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the means of symptom scores during each visit, we
observed a trend to decrease and the final mean delta
was similar for both groups (BO 0.79 ±  1.87 and
Pbo 1.07 ± 1.49) (p = 0.33). Qmax mean variations
were similar showing a trend to increase (Figure-2).
In each visit the variations of the Qmax mean delta
showed a trend to increase and the final mean delta
was similar for both groups (BO 0.44 ± 1.07 and
Pbo 0.47 ±  1.32) (p = 0.88). Even though post void
residual urine mean variations was also similar in both
groups with a trend to increase (Figure-3) and post

void residual urine mean delta variations in each visit
showed a trend to increase, the final mean delta was
similar for both (BO 4.24 ± 11.69 and Pbo 9.01 ±
18.66) (p = 0.07). The answers of clinically signifi-
cant improvements evaluated with RR and RD were
similar for both groups. For symptom scores; BO
vs. Pbo: RR: 0.97, RD: - 0.015 (- 0.18 – 0.15). For
Qmax improvement; BO vs. Pbo: RR: 0.85, RD: -
0.059 (- 0.21 – 0.10). For post void residual urine
improvement; BO vs. Pbo: RR: 1.14, RD: 0.044 (-
0.11 – 0.20) (Table-2).

Figure 2 – The variation of the Qmax means during treatment shows the trend to increase observed for Bixa orellana (BO) = + 3.1 mL/
sec and placebo (Pbo) = + 3.3 mL/sec, but without statistically significant differences. * p > 0.05 (in each visit); p > 0.05 (2 way ANOVA
between groups).

Figure 3 – The variation of the post void residual urine means during treatment shows the trend to increase observed for Bixa orellana
(BO) = + 29.7 cc and placebo (Pbo) = + 63.1 cc., but without statistically significant differences. * p > 0.05 (in each visit); p > 0.05 (2 way
ANOVA between groups).
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Table 2 – Bixa orellana (BO) vs. placebo (Pbo) in BPH. Evaluation of clinically significant answers.

Score-symptoms*

Qmax (mL/sec)**

Post void residual urine (mL)***

BO
Pbo
BO
Pbo
BO
Pbo

Improvement

37
38
22
26
24
21

No Improvement

31
30
46
42
44
47

Total

68
68
68
68
68
68

RR

0.97

0.85

1.14

RD

- 0.015

- 0.059

- 0.044

IC 95%

(- 0.18 - 0.15)

(- 0.21 - 0.10)

(- 0.11 - 0.20)

* decrease ≥ of 30% of symptom score; ** increase ≥ 30% or ≥ 3 mL/sec over the initial Qmax.; *** decrease ≤ 30% of the initial post
void residual urine; RR = relative risk; RD = risk difference.

Regarding adverse effects, we found that the
patients of the BO group presented constipation
(2.94%) and one form the Pbo group presented light
gastritis (1.47%). This fact did not impede those pa-
tients from continuing in the study. When the last pa-
tient to enter the study completed 6 months of treat-
ment, an external revising committee performed a tem-
porary cut and when the results were disclosed the
study was retained due to the fact that it demonstrated
that the effect of BO was similar to that of the Pbo.

COMMENTS

There is not enough evidence to accept
phytotherapy as an alternative to the urologist to treat
patients presenting LUTS associated to BPH. The
US National Institute of Health (NIH) has been con-
ducting studies to determine the role of these agents
even though in Germany and France some plant ex-
tracts have been registered to treat those patients (20).
The WHO does not recommend phytotherapy as an
appropriate treatment, mainly because there is little
information available on well designed clinical trials
utilizing placebo as a control. There are no studies
with adequate sample size and segments to define the
efficacy and tolerability in the long term of those plant
extracts (21,22). Even though the US Department of
Health and Human Services manifests that
phytotherapeutic agents and other dietetic supplements
are used in the whole world as treatment for patients
with LUTS associated to BPH, the mechanism of
action, effectiveness and security of such agents have

not been well documented in multicentric clinical tri-
als (6). One of the last publications shows the effi-
cacy of a plant extract in the treatment of patients
presenting LUTS associated to BPH, as equivalent to
tamsulosin. This clinical trial was performed in 704
patients, from who 354 received Tamsulosin 0.4 mg/
day and 350 Saw Palmetto berry (SPBE) 320 mg/day
for a period of 12 months. The results show a de-
crease in the symptom score of 4.4 scores for both
groups and an increase in the Qmax of 1.8mL/sec for
those that received SPBE and 1.9 mL/sec for the ones
that received Tamsulosin. The conclusions of this study
show that SPBE and Tamsulosin are equivalent. In
our opinion and coinciding with the editorial comments
this conclusion is controversial, due to the fact that
there is not a previous study with the same design
that compares SPBE with Pbo. Under this circum-
stance it is not possible to differentiate the results of
this study with that of Pbo (23). In relation to the mean
symptom score, the patients from the BO had a de-
crease of 5.5 scores and those from the Pbo group of
7.5 scores, with a mean delta variation of symptom
score for BO of - 0.79 ± 1.87 and Pbo - 1.07 ±  1.49
(p = 0.33) reaffirming the trend to decrease the symp-
tom score in both groups (Figure-1). The decrease of
the score in percentage showed an effect for BO
equivalent to 54.4% and for the Pbo group to 55.9%
(p = 0.89). The other variables showed the same trend
and we could not find a coherent relation in the re-
sults; for example, the Qmax increased in both groups
showing some benefit, but the post void residual urine
had also increased showing a deleterious obstructive
effect, those contradictory results reflect the absence
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of significant differences between interventions. Vari-
ous clinical trials have demonstrated that adrenergic
alpha blockers such as terazosin, doxazosin and
tamsulosin improve LUTS associated to BPH (24-
29). Those evidences document the effect of the effi-
cacy of alpha-adrenergic blocking agents in the treat-
ment of patients presenting LUTS associated to BPH,
information that is reinforced with the publications
where it is revealed that surgeries related to BPH
have decreased (30). We hope that BO has the same
effects, as a product of our observation in the daily
clinical practice, but in the light of these results, it is
shown that there is no evidence that BO offers any
therapeutic advantage to those patients. Thus, we
emphasize that this product should not be used as
phytotherapeutic in patients presenting moderate LUTS
associated to BPH.

CONCLUSION

Bixa orellana compared with placebo in pa-
tients presenting moderate LUTS associated to BPH
showed similar results in relation to symptom score,
Qmax and post void residual urine.
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EDITORIAL COMMENT

This is a randomized trial to study the effect
of phytotherapy with Bixa orellana (BO) in patients
with lower urinary tract symptoms (LUTS) and be-
nign prostatic hyperplasia (BPH). The study was
sponsored by a pharmaceutical industry. This is a
negative study, that is, the reported results did not
show that BO is better than placebo in the studied
population. The drug is used largely in Peru and prob-
ably the interest in the study is restricted to the popu-
lations in that area. But there is no other randomized

clinical trial addressing this clinical question on per-
tinent literature, which justifies the publication of the
article.

I have not heard about BO before this report.
The message, after reading this paper, is that we should
not use it in patients with LUTS and BPH. The con-
clusion of the authors is correct, that is, BO is not
different from placebo in these patients. Therefore,
urologists should not have this drug as an option for
treating the condition.
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EDITORIAL COMMENT

The authors evaluated prospectively the use
of the phytotherapeutic agent Bixa orellana and pla-
cebo in the treatment of lower urinary tract symp-
toms associated to benign prostatic hyperplasia. The
study was well designed, with defined objectives and
precise inclusion and exclusion criteria. The topic in
general is contemporary, mainly due to the marketing
relevance of phytotherapeutic agent in this segment
of urologic practice. Nevertheless, Bixa orellana is a

phytotherapeutic agent that is not well known world-
wide, therefore its relevance is regional. The nega-
tive results found by the authors, present low impact
in the urological literature.

However, because its well-designed method-
ology and seriousness of its development, this study
would serve as a model for future similar publications,
and therefore, its publications in a Journal of great
circulation is justified.
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