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Abstract
Objective—To determine the prevalence of erectile dysfunction (ED) in HTLV-I infected patients,
and its association with overactive bladder (OB).

Methods—In a cross-sectional study 111, male patients with positive serology for HTLV-I (by
ELISA and Western blot) were examined between October, 2003 and December, 2006. Exclusion
criteria were age <18 and >80 years, other neurological diseases, penile prosthesis, neoplasm, and
psychological and mental disease. Patients were evaluated by a urologist and neurologist. ED was
determined by application of the abridged form of International Index of Erectile Dysfunction
(IIEF-5). ED was defined as IIEF-5 ≤ 21. OB was determined by International Continence Society
(ICS) criteria. Using the Expanded Disability Status Scale (EDSS) to determine disautonomy status,
a neurologist classified all patients as either asymptomatic carriers (EDSS=0), “oligosymptomatic
myelopathy” (EDSS>0 e ≤2), or HTLV-1 associated myelopathy/tropical spastic paraparesis (HAM/
TSP); (EDSS>2). Diagnosis of HAM/TSP was performed according to WHO recommendations.

Results—After six patients were excluded, 105 were analyzed. The mean age was 48±10.7 years.
ED was observed in 55.2%. ED was documented in all patients who had HAM/TSP, in 79% of the
group with EDSS>0 and ≤2, and in 35.9% of HTLV-1 infected individuals with EDSS = 0. OB was
detected in 93.75%, 33.3% and 4.6% respectively. Moreover there was an association observed
between ED and OB.

Conclusion—ED is a frequent disease in HTLV-I-infected individuals, and the prevalence is
directly correlated to the neurological disability degree measured by EDSS. ED was strongly
associated with OB symptoms.

Keywords
Erectile dysfunction; HTLV-1; HTLV-1 associated myelopathy; overactive bladder

© 2009 Elsevier Inc. All rights reserved
Corresponding author: Edgar M. Carvalho - Serviço de Imunologia, 5° andar, Hospital Universitário Prof. Edgard Santos, Rua João
das Botas s/n, Canela, 40110-160, Salvador, BA, Brazil. Phone (55.71) 3237-7353, Fax: (55.71) 3245-7110, edgar@ufba.br and
imuno@ufba.br.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Urology. Author manuscript; available in PMC 2011 May 1.

Published in final edited form as:
Urology. 2010 May ; 75(5): 1100–1103. doi:10.1016/j.urology.2009.11.041.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



INTRODUCTION
The human T cell lymphotropic virus type 1 (HTLV-1) is the etiologic agent of HTLV-1
associated myelopathy / tropical spastic paraparesis (HAM/TSP) and of adult T cell leukemia
(ATLL)1,2. It is estimated that 20 million individuals are infected by HTLV-1 world wide, with
high prevalence of infection in Africa, Central and South America and Japan3,4. HTLV-1 has
been considered an infection with low morbidity, as less than 5% of infected individuals will
develop HAM/TSP or ATLL. Other clinical manifestations such as arthritis, sicca syndrome
and neurogenic bladder have been reported, but predominantly in patients with HAM/TSP3.
However, more recently evidence has accumulated showing that a large proportion of
individuals previously considered as carriers, have more poliarthralgia, poliarthritis, dry
mouth, neurological complaints and urinary symptoms than HTLV-1 seronegative controls5–
7. This emphasizes that HTLV-1 may have a higher morbidity than has been reported, and
moreover, raises the possibility that neurogenic symptoms and signs may precede the
appearance of HAM/TSP.

Urologic manifestations of overactive bladder are common in patients with HAM/TSP. There
is also evidence that a large population of HTLV-1 carriers complain of urgency, frequency
and urinary loss4,8,9. Moreover, it has been documented that the abnormalities found in
urodynamic studies in patients with HAM/TSP are similar to those observed in HTLV-1
carriers with urologic complaints10. Putting together these observations, OB may be an
oligosymptomatic form of myelopathy or an initial manifestation of HAM/TSP11. Erectile
dysfunction (ED) was the first manifestation of HAM/TSP in one case reported12 and in only
one previous study using appropriate methodology was evaluated this manifestation in
HTLV-1 infected subjects13.

The objective of this study was to determine the prevalence of ED in HTLV-1 infected subjects
with or without HAM/TSP, and its association with OB symptoms.

MATERIAL AND METHODS
Participants of the study were male individuals consecutively evaluated in the HTLV-1
multidisciplinary clinic of our institution from October, 2003 to December, 2006. HTLV-1
infected individuals were referred by two blood banks, and patients with HAM/TSP, are
referred predominantly by the neurological and infectious diseases clinics of the same hospital.
The diagnosis of HTLV-1 was performed by ELISA (Cambridge, Birtek Corp. Worcester, MA)
and confirmed by Western blot (HTLV-1 blot 2.4 Genelabs, Singapore). Exclusion criteria
were age lower than 18 years or higher than 80, presence of penile prosthesis, history of
prostatectomy, presence of mental or psychologic disorders and cancer. This study was
approved by the Ethical Committee of the institution and all patients signed an informed
consent. All patients were evaluated by a urologist, two clinicians, an immunologist, two
neurologists and two psychologists. Neurological disability was determined by the Expanded
Disability Status Scale (EDSS). This scale ranges from 0 (normal) to 10 (death) and is widely
used to determine the severity of neurological damage in patients with multiple sclerosis or
HTLV-1 infection. Based on the EDSS, participants were classified in three groups: Group 1
– patients with EDSS greater than 2 and diagnosis of HAM/TSP; Group 2 – HTLV-1 infected
subjects with EDSS > 0 and < 2; and Group 3 – HTLV-1 infected individuals who had EDSS
= 0. Group 2 was composed of patients considered as having an oligosymptomatic HAM/TSP
and group 3 of individuals with asymptomatic HTLV-1 infection. The 5-item International
Index of Erectile Function (IIEF-5)14 was used for determination of ED. This is a self
administered questionnaire, and evaluation is performed by a scale ranging from 0 to 25 points.
Individuals with an IIEF < 21 points are considered as having ED. The IIEF-5 also allows for
the determination of severity of ED: severe (5 to 7 points); moderate (8 to 11 points), mild to
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moderate (11 to 16 points) and mild (17 to 21 points). Urinary symptoms were classified
according to the International Continence Society (ICS)15. Criteria for determination of
overactive bladder were urgency, with or without urinary loss, and/or increasing urinary
frequency (more than 8 times a day or more than 2 times at night). Urodynamic studies were
performed in 13 patients with OB and overactivity or dyskinesia of the detrusor was
documented in 11 of them. The chi square test and the Fisher's exact test were used to compare
the proportions. The prevalence ratio was used to evaluate the pathologic association among
the groups. The Spearman test was used to evaluate a correlation between EDSS and the IIEF-5.
Results were considered statistically significant when the p value was <0.05. The statistical
analysis was performed in SPSS for windows, version 11.0.

RESULTS
A total of 111 male patients were evaluated and six were excluded: 3 due age (two with age
higher than 80 and one lower than 18) and the others due to prostate cancer, symptomatic
dorsal spinal radiculopathy, and sequelae of poliomyelitis. The mean age of the 105 patients
was 48 ± 10.7 (range 25 to 72). The prevalence of ED and OB in the 3 groups of patients,
determined according to the EDSS, is shown in Table 1, and the association between ED and
OB is shown in Figure 1. All patients in group 1 (HAM/TSP) had ED, and OB was observed
in 93.7% of them. There was a significant increase (p<0.01) in both ED and OB when the
frequency of these abnormalities in group 1 was compared to that of groups 2 and 3. However
the frequency of ED was higher than that of OB in all 3 groups. The frequency of severe or
moderate ED in patients with HAM/TSP was 81.3%, significantly higher than that on the other
two groups (P<0.01). There was a trend toward higher frequency of severe and moderate ED
in patients of group 2 (47.4%) but it was not significantly different from that observed in
patients of group 3 (30.4%; p>0.01).

There was an association between ED and OB. The prevalence of OB in HTLV-1 infected
subjects with and without ED and in those with ED is shown in Figure 1. While in the group
of patients without ED, OB was observed in only 6.4%, in the group of patients with ED, OB
was observed in 39.7%, with a prevalence ratio of 6.21 [CI 95% 2.18–18.75], p<0.001 (X2).

The prevalence of ED and OB in the different age groups is shown in Table 2. ED was
documented in all age groups ranging from 25% in patients aged 20 to 30 years, to 64.3% in
patients aged 61 to 70. OB was also detected in all age groups. There was a trend toward an
increase in the frequency of ED with age, but there was no difference between the frequency
of ED in the 31–40 age group when it was compared to older age groups (p>0.5). Another
important point indicating that neurological involvement due to HTLV-1 was more important
than age as a cause of ED, was the observation that moderate or severe ED was observed in
up to 50% of the patients with ED and 79.3% of them were less than 60 years old. Decrease
in libido was reported by 9 individuals with ED. In all of them testosterone levels were at
normal levels.

To better analyze the association of ED in HTLV-1 infected subjects with the degree of
neurological involvement, we plot on Figure 2 the EDSS score against the IIEF-5. There was
a negative correlation between EDSS and the IIEF-5, indicating that the higher the EDSS, the
higher the degree of ED.

COMMENTS
ED is a frequent health problem in the male population and has a direct relationship with age.
It is predominantly associated with vascular insufficiency, neurological diseases,
psychological and psychiatric disorders. It is expected that patients with HAM/TSP have ED

Oliveira et al. Page 3

Urology. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



but only a few studies have pointed out the importance of ED in HTLV-1 infected subjects.
Using the Brief Male Sexual Function Inventory (BMSFI), Castro et al. observed ED in both
patients with HAM/TSP and in HTLV-1 infected subjects without HAM/TSP13. Herein, using
the IIEF-5 we extend the observation that ED is frequent in HTLV-1 infection, and determine
the degree of severity of this manifestation. Additionally using the ICS criteria, we documented
the frequency of OB in HTLV-1 infected subjects and its relationship with ED. This is an
important addition to the literature regarding clinical manifestations associated with HTLV-1
infection, indicating that, contrary to the idea that HTLV-1 has a low morbidity, a large
percentage of individuals who do not have HAM/TSP have symptoms related to HTLV-1
infection.

The prevalence of ED is quite variable depending upon the method used and the sample studied.
However, a more specific index has been recently used, in an attempt to increase reproducibility
and accuracy of the results. In the present study we used the IIEF-5. It has been previously
validated, is specific for ED, and is the more accepted questionnaire to determine ED in clinical
research16,17. Using the IIEF-5 the prevalence of ED among HTLV-1 infected subjects was
higher than that observed in a previous study published by Castro et al. using the BMSFI13.
Moreover, the IIEF-5 enables us to determine that up to 50% of the HTLV-1 infected
individuals had moderate to severe ED. Although the IIEF-5 does not allow us to determine
the cause of ED18, there is a correlation between neurophysiologic testing to evaluate ED and
the results of the IIEF-5, validating this method to detect ED due to sensorial neuropathy19.
Herein, we showed that there is a direct correlation between the EDSS score with the severity
of ED. This gives support to the role of neurological damage in the development of ED in
HTLV-1 infected individuals.

In the present study, patients were divided in 3 groups according to the EDSS. The EDSS is a
good predictor of neurological impairment in multiple sclerosis (MS) as it evaluates the
involvement of multiple systems such as pyramidal, sensory, bladder, bowel, visual, cerebellar
and mental functions. Owing to similarities in the pathogenesis and clinical picture of MS and
HAM/TSP, this scale has been widely used to evaluate disease severity in HAM/TSP
patients20. ED occurred in all three groups and increased with the degree of neurological
disability being observed in all HAM/TSP patients. In subjects from group 3, formed by
HTLV-1 infected subjects with EDSS = 0, the prevalence of ED was in the range of the values
that have been detected in observational studies. In a population based study in individuals
living in the same place where this study was conducted, the prevalence of ED was 39%21.

It is known that OB occurs in a large proportion of patients with HAM/TSP and here we show
that ED is observed in all HAM/TSP patients. In MS, a disease also associated with an
inflammatory reaction in the Central Nervous System (CNS), the prevalence of ED and OB
are high22. As patients with HTLV-1 associated OB and HAM/TSP have similar abnormalities
in the urodynamic findings10, we believed that neuronal damage mediated during HTLV-1
infection is the cause of urinary manifestations in HTLV-1 infected individuals. In such a case,
neurological dysfunction of the spinal cord may decrease synaptic transmission and the
integration of signs involving the spinal cord, the bridge and the cerebral cortex, leading to
erectile and urinary problems.

We showed that OB and ED are highly associated, and both manifestations were found in
HTLV-1 infected subjects who do not fulfill the criteria for HAM/TSP. OB has been recognized
as the first manifestation of HAM/TSP and it may occur years prior to the development of
HAM/TSP23. Moreover urinary complaints of OB may be detected in a large percentage of
subjects infected with HTLV-1 who do not fulfill the criteria for HAM/TSP8. In a case report,
ED was also the first manifestation of HAM/TSP12. Here in we show that despite an association
between ED and OB, a large percentage of patients with EDSS < 2 had ED, but OB was not
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documented. This raises the hypothesis that ED could be even an earlier marker of spinal cord
involvement in HTLV-1 infected individuals.

CONCLUSION
HTLV-I infected patients have a high prevalence of ED that increases with the degree of
neurological involvement, being observed in all patients with HAM/TSP. There was an
association between ED and OB. As minimal signs of neurologic damage may determine sexual
and urinary manifestations, both ED and OB may be considered a biological marker of
neurologic involvement in HTLV-1 infected subjects.
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Figure 1.
Association between ED and OB in HTLV-1 infected subjects.
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Figure 2.
Correlation between expanded disability states scale (EDSS) and IIEF-5
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Table 2

Frequency of Erectile Dysfunction (ED) and Overactive Bladder (OB) in the different age groups.

Age (years) Patients ED n (%) OB n (%)

20–30 8 2 (25 %) 1 (12.5%)

31–40 15 7 (46.7%) 2 (13.3%)

41–50 39 21 (53.8%) 9 (23.1%)

51–60 28 18 (64.3%) 10 (35.7%)

61–70 14 9 (64.3%) 3 (21.4%)

71–80 1 1 (100%) 1 (100%)

Total 105 58 (55.2%) 26 (24.7%)
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