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Le'lien'entre'stress,'émo1on'et'HV'est'il'établi?'

•  Double'défini1on'physiologique'et'psycho'
sociale'du'stress1'
–  Quels'inducteurs'('stressors)'
–  Quels'effets'('Charge'allosta1que)'
–  'Etat'de'tension'provôqué'par'une'situa1on'
où'l’on'ne'peut'ni'fuir'ni'aTaquer'('H.Laborit)'

•  Expression'psychique''(DSMWIV)'
–  Etat'inhabituel'du'sujet'
–  Souffrance'significa1ve'
–  Persistante'
–  Présentant'un'impact'fonc1onnel'significa1f'

1Selye'H.'The'Stress'of'Life.'New'York,'NY:'McGrawWHill,'1976.'
'
'

Critères'd’évalua1on'du'stress'chronique'
•  Iden1fica1on'des'inducteurs'de'stress'('Stressors)'

–  Biologiques:'
•  Toxiques'('Alcool,'Substances'psychoac1ves)'
•  Diété1ques'('Caffeine,Sucre)'

–  Environnement'
•  Isolement'social'
•  Contraintes'physiques('Bruit,'température)'
•  Insécurité'

–  Trauma1smes'psycho'émo1onnels''

•  Echelles'spécifiques'de'mesure'du'stress'perçu:'
–  Perceived'Stress'Scale1/'Echelle'Toulousaine'de'stress'

•  Les'modèles'animaux'de'stress'sont'des'modèles'
de''dépression/anxiété''

–  Défaite'sociale'
–  Réduc1on'ac1vité'locomotrice'
–  Priva1on'sensorielle'

'1'Cohen'S'et'al,'J'Health'Soc'Behav,1983'' McEwen B S Physiol Rev 2007;87:873-904 

Stresseurs'Sociaux'
Environnement'

Evènements'de'vie'
majeurs'

Trauma1smes''
Abus'sexuels'

Facteurs'géné1ques'et'
développement'

Réponse''
Physiologique'

Comportement“Fight'or'Fly”'
Dieté1que,'Ac1vité'physique,'

tabac'
'

'

'Stress'Perçu'
ATen1on/

concentra1on'

Réponse'physiologique'au'stress'

•  Système'nerveux'autonome'
•  Système'neuroendocrinien'
•  Système'immunitaire'
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'Stress'Perçu'
ATen1on/

concentra1on'

Réponse'physiologique'au'stress'et'charge'allosta1que' '
Des'Hypothèses'de'départ'

•  L’HAV'se'dis1ngue'des'autres'maladies'
chroniques'dans'l’expression'de'troubles'psycho'
émo1onnels.'

•  Il'des'déterminants'spécifiques'du'psychisme'
('traitement'des'émo1ons,'ges1on'du'stress)'
propices'à'l’installa1on'd’une'HAV?'

•  Certains'pa1ents'présentent'une'dysrégula1on'
généralisée'du'contrôle'psychoémo1onnel'dont'
l’hyperac1vité'vésicale'n’est'qu’une'des'
expressions.'
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Lien entre dépression et hyperactivité vésicale? 

Etude N Age p 95%CI 

Zorn et al 
J Urol 1999 
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Black et al 
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258 Sup 65 
ans 

Inf ,
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Dugan et al 
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An investigation of the relationship between
anxiety and depression and urge incontinence in
women: Development of a psychological model

Sarah Perry1*, Catherine W. McGrother2 and Keith Turner3

and the Leicestershire MRC Incontinence Study Group
1Social Services Psychology Team, Cornwall Partnership Trust, UK
2Department of Health Sciences, University of Leicester, UK
3School of Psychology – Clinical Section, University of Leicester, UK

Objectives. The study investigated the association between anxiety and
depression and urge incontinence and the direction of causal pathways between
these variables.

Design. A prospective longitudinal postal survey.

Method. A random sample of women aged 40 years or more, registered with a
general practitioner in Leicestershire or Rutland, was mailed a postal questionnaire.
The questionnaire included questions on general health, urinary symptoms and the
Hospital Anxiety and Depression Scale (HADS). In total, 12,568 women responded
to the baseline postal survey (65.3% response rate) and 9,596 to the first annual
follow-up (79.8% response rate). The prevalence and one-year incident rates of
these symptoms were compared and contrasted, whilst controlling for confounding
variables.

Results. A significant proportion of women with urge incontinence reported
symptoms of anxiety (56.6%) and depression (37.6%). Anxiety and depression were
associated with a number of urinary symptoms and were not exclusive to urge
incontinence. Incident cases of anxiety and depression were predicted by the presence
of urge incontinence at baseline. Incident cases of urge incontinence were predicted by
anxiety at baseline, but not depression. Anxiety, urge incontinence and frequency
appeared to interact and exacerbate each other.

Conclusions. The findings demonstrated the relevance of emotional factors in the
development and maintenance of urge incontinence. Currently, assessment and
treatment protocols for urge incontinence concentrate on physical symptoms and
toilet behaviours. A more integrated psychological model of urge incontinence is
proposed.

* Correspondence should be addressed to Dr Sarah Perry, Psychology Team (Social Care and Family), 17 Treyew Road, Truro
TR1 2BY, UK (e-mail: sarah.perry@cpt.cornwall.nhs.uk).
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•  Enquête'prospec1ve'longitudinale'ques1onnaire'postal''
•  Age>40ans,'N=12568'
•  Suivi'1'an'('Q1/V1)'
•  Hospital'Anxiety'and'Depression'Scale(HADS)'
•  Urinary'symptôm'Ques1onnary'
•  Hypothèses'testées:'

1.  Une'minorité'de'pa1entes'avec'IHAV'vont'présenter'des'
symptômes'd’anxiété'ou'de'dépression'

2.  Les'symptômes'de'dépression'ou'd’anxiété'seront'associés'
à'des'symptômes'urinaires'mais'pas'spécifiquement'une'
IHAV.'

3.  Le'développement'de'symptômes'dépressifs'à'1'an'est'
prédit'par'l’existence'd’une'IHAV'

4.  Le'développement'de'symptômes'anxieux'à'1'an'est'prédit'
par'l’existence'd’une'IHAV'

5.  Le'développement'd’une'IHAV'est'prédit'par'des'
symptômes'd’anxiété.'
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definitions for the other urinary symptoms shown in Table 3 (Barry et al. 1992; Hampel
et al., 1997; Thom, 1998).

Symptoms of anxiety and depression were measured using the HADS (Zigmond &
Snaith, 1983). According to recommendations from a recent review of the literature, this
study used a score of 8 or above on the HADS-A and HADS-D to identify cases of anxiety
and depression, respectively (Bjelland, Dahl, Haug, & Neckelmann, 2002). Cases in this
study refer to symptoms of anxiety and depression, rather than psychiatric disorders.
Non-cases were identified as those scoring 7 or less.

The data were analysed using SPSS (version 9) for Windows software. Data analyses
started with descriptive statistics in order to present the distribution (e.g. prevalence
and incidence) of symptoms in the population surveyed. This was followed by
univariate analyses, which compared the prevalence of symptoms across different
groups (e.g. women with stress or UI). Mann–Whitney U tests were used for continuous
variables (e.g. age), chi-square (x2) for nominal and ordinal variables (e.g. disease status
and age group). All variables that were significantly associated with the dependent
variables in the univariate analyses (p , .05) were entered into the multivariate logistic
regression models. Multivariate logistic regression models were the most appropriate, as
the dependent variables were dichotomous (i.e. case or non-case). These multivariate
models were used to investigate the contribution of variables in predicting the
prevalence and incident cases of UI, anxiety and depression. Backward stepwise
techniques were used to build a final model, using Wald tests (odds ratios; OR) with 95%
confidence intervals to determine the significance of variables.

Table 3. Urinary symptom questions used in the postal survey relevant to this study

Measure Question Response categories
Definition of
a case

UI Do you have such
a strong desire to
pass urine that you
leak before reaching
the toilet?

Several times a day
Several times a week
Several times a month
Several times a year
Never/rarely

Several times a month
or more often

SI Does any urine leak
when you laugh,
cough or exercise?

Several times a day
Several times a week
Several times a month
Several times a year
Never/rarely

Several times a month
or more often

Frequency During the daytime,
how often do you
usually go to the toilet
to pass urine? About every:

Half hour
Hour
2 hours
3 hours
4 hours

Hourly or more often

Urgency When you need to pass urine,
how strong is the urge usually?

Overwhelming
Very strong
Strong
Normal
Weak
Never have this sensation

Very strong or
overwhelming
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Objectives. The study investigated the association between anxiety and
depression and urge incontinence and the direction of causal pathways between
these variables.

Design. A prospective longitudinal postal survey.

Method. A random sample of women aged 40 years or more, registered with a
general practitioner in Leicestershire or Rutland, was mailed a postal questionnaire.
The questionnaire included questions on general health, urinary symptoms and the
Hospital Anxiety and Depression Scale (HADS). In total, 12,568 women responded
to the baseline postal survey (65.3% response rate) and 9,596 to the first annual
follow-up (79.8% response rate). The prevalence and one-year incident rates of
these symptoms were compared and contrasted, whilst controlling for confounding
variables.

Results. A significant proportion of women with urge incontinence reported
symptoms of anxiety (56.6%) and depression (37.6%). Anxiety and depression were
associated with a number of urinary symptoms and were not exclusive to urge
incontinence. Incident cases of anxiety and depression were predicted by the presence
of urge incontinence at baseline. Incident cases of urge incontinence were predicted by
anxiety at baseline, but not depression. Anxiety, urge incontinence and frequency
appeared to interact and exacerbate each other.

Conclusions. The findings demonstrated the relevance of emotional factors in the
development and maintenance of urge incontinence. Currently, assessment and
treatment protocols for urge incontinence concentrate on physical symptoms and
toilet behaviours. A more integrated psychological model of urge incontinence is
proposed.
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In order to investigate causal pathways between anxiety, depression and UI, 1-

year incident cases of these three symptoms were related to baseline characteristics

(i.e. age, long-term illness, frequency, UI and SI). Table 6 shows only those variables

that were significantly able to predict the incidence of anxiety and depression.

Incident cases of anxiety were significantly predicted by age, long-term illness, UI,

frequency and depression, but not SI or urgency. Incident cases of depression were

significantly predicted by long-term illness, UI, frequency and anxiety, but not age,

urgency or SI.

Figure 2. Prevalence of anxiety and depression by symptom of incontinence.

Table 5. Multivariate logistic regression exploring the association between urinary symptoms, age and

long-term illness and anxiety and depression in baseline data

Odds ratio (95% confidence interval)

Anxiety (N ¼ 10,546) Depression (N ¼ 10,556)

Age (increase in 1 year) 0.98 (0.97–0.98); p , .001 1.00 (0.99–1.00); p ¼ :762
Long-term illness
No 1.00 1.00
Yes 2.04 (1.86–2.24); p , .001 3.42 (3.06–3.81); p , .001
UI
No 1.00 1.00
Yes 1.42 (1.23–1.63); p , .001 1.44 (1.23–1.69); p , .001
SI
No 1.00 1.00
Yes 1.45 (1.28–1.64); p , .001 1.61 (1.40–1.86); p , .001
Urgency
No 1.00 1.00
Yes 1.45 (1.21–1.73); p , .001 1.41 (1.16–1.70); p , .001
Frequency
No 1.00 1.00
Yes 1.43 (1.23–1.66); p , .001 1.46 (1.23–1.72); p , .001

p value obtained from Wald statistic.
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Table 4. Characteristics of the baseline sample and comparison between women with or without UI

Women with UI N (%) Women without UI N (%)
Characteristic Baseline sample N (%) (Total N ¼ 1,851) (Total N ¼ 10,272) p value

Median age – years (IQR) 58 (49–69) 62 (52–74) 57 (48–68) , .001a

Age group
40–49 years 3,443 (27.4) 357 (19.3) 3,006 (29.3) , .001b

50–59 years 3,274 (26.1) 454 (24.5) 2,721 (26.5)
60–69 years 3,729 (21.7) 401 (21.7) 2,253 (21.9)
70–79 years 2,156 (17.2) 387 (20.9) 1,664 (16.2)
80þyears 966 (7.7) 252 (13.6) 628 (6.1)

Ethnic group
White 11,565 (93.4) 1,689 (93.1) 9,504 (93.6) .152b

Asian 665 (5.4) 110 (6.1) 524 (5.2)
Other 16 (0.9) 122 (1.2)
Living alone 2,690 (22.3) 479 (27.2) 2,063 (20.9) , .001b

Employment
Working FT/PT 5,163 (41.9) 539 (29.8) 4,507 (44.5) , .001b

Unemployed 675 (5.5) 170 (9.4) 478 (4.7)
At home 1,062 (8.6) 138 (7.6) 892 (8.8)
Retired 5,172 (41.9) 920 (50.9) 4,029 (39.8)
Other 264 (2.1) 39 (2.2) 216 (2.1)

General health
Good to excellent 8,881 (72.6) 885 (50.3) 7,732 (76.9) , .001b

Long-term illness limits activities 3,862 (33.6) 927 (55.6) 2,795 (29.5) , .001b

Stroke 436 (3.6) 125 (7.0) 285 (2.9) , .001b

Treated for urinary symptoms 816 (6.7) 301 (16.7) 488 (4.9) , .001b

UI 1,851 (15.3) – –
SI 2,161 (17.8) 1,236 (68.3) 892 (8.9) , .001b

Urgency 791 (6.4) 488 (26.9) 282 (2.8) , .001b

Frequency 1058 (8.7) 465 (25.6) 561 (5.6) , .001b

Anxiety 4,803 (39.0) 1,028 (56.6) 3,629 (35.9) , .001b
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Table 4. (Continued)

Women with UI N (%) Women without UI N (%)
Characteristic Baseline sample N (%) (Total N ¼ 1,851) (Total N ¼ 10,272) p value

Anxiety score (IQR) 7.0 (4.0–9.0) 8.0 (6.0–11.0) 6.0 (4.0–9.0) , .001a

Depression 2,505 (20.3) 683 (37.6) 1,725 (17.0) , .001b

Depression score (IQR) 4.0 (2.0–7.0) 6.0 (4.0–9.0) 4.0 (2.0–6.0) , .001a

Anxiety and depression 1,924 (15.8) 554 (30.7) 1,310 (13.0) , .001b

aMann–Whitney U test.
bPearson chi-square test; IQR ¼ inter-quartile range. U
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Stroke 436 (3.6) 125 (7.0) 285 (2.9) , .001b

Treated for urinary symptoms 816 (6.7) 301 (16.7) 488 (4.9) , .001b

UI 1,851 (15.3) – –
SI 2,161 (17.8) 1,236 (68.3) 892 (8.9) , .001b

Urgency 791 (6.4) 488 (26.9) 282 (2.8) , .001b

Frequency 1058 (8.7) 465 (25.6) 561 (5.6) , .001b

Anxiety 4,803 (39.0) 1,028 (56.6) 3,629 (35.9) , .001b
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Similar analyses were carried out to assess which variables at baseline predicted
incident cases of UI at FU1 (Table 7). Thus, increasing age, long-term illness, SI, urgency,
frequency and anxiety predicted incident cases of UI. There was no significant
association with depression.

Table 6. Multivariate logistic regression model exploring factors that predict incident cases of anxiety

and depression

Odds ratio (95% confidence interval)

Anxiety (N ¼ 4,607) Depression (N ¼ 6,126)

Age (increase in 1 year) 0.98 (0.97–0.99); p , .001
Long-term illness
No 1.00 1.00
Yes 1.42 (1.15–1.75); p , .001 2.71 (2.18–3.40); p , .001
UI
No 1.00 1.00
Yes 1.52 (1.17–1.98); p ¼ :002 1.56 (1.18–2.06); p ¼ :002
Frequency
No 1.00 1.00
Yes 1.58 (1.13–2.20); p ¼ :007 1.58 (1.12–2.24); p ¼ :01
Anxiety
No – 1.00
Yes – 3.13 (2.50–3.91); p , .001
Depression
No 1.00 –
Yes 2.22 (1.63–3.04); p , .001 –

p value obtained from Wald statistic.

Table 7. Multivariate logistic regression model exploring factors that predict incident cases of UI

Odds ratio (95% confidence interval)
Incidence of UI (N ¼ 6,788)

Age (increase in 1 year) 1.02 (1.01–1.03); p , .001
Long-term illness
No 1.00
Yes 1.47 (1.20–1.79); p , .001
SI
No 1.00
Yes 3.91 (3.11–4.93); p , .001
Urgency
No 1.00
Yes 2.91 (1.97–4.29); p , .001
Frequency
No 1.00
Yes 1.95 (1.42–2.68); p , .001
Anxiety
No 1.00
Yes 1.36 (1.12–1.64); p ¼ :002

p value obtained from Wald statistic.

Sarah Perry et al.476

Copyright © The British Psychological Society
Reproduction in any form (including the internet) is prohibited without prior permission from the Society

Similar analyses were carried out to assess which variables at baseline predicted
incident cases of UI at FU1 (Table 7). Thus, increasing age, long-term illness, SI, urgency,
frequency and anxiety predicted incident cases of UI. There was no significant
association with depression.

Table 6. Multivariate logistic regression model exploring factors that predict incident cases of anxiety

and depression

Odds ratio (95% confidence interval)

Anxiety (N ¼ 4,607) Depression (N ¼ 6,126)

Age (increase in 1 year) 0.98 (0.97–0.99); p , .001
Long-term illness
No 1.00 1.00
Yes 1.42 (1.15–1.75); p , .001 2.71 (2.18–3.40); p , .001
UI
No 1.00 1.00
Yes 1.52 (1.17–1.98); p ¼ :002 1.56 (1.18–2.06); p ¼ :002
Frequency
No 1.00 1.00
Yes 1.58 (1.13–2.20); p ¼ :007 1.58 (1.12–2.24); p ¼ :01
Anxiety
No – 1.00
Yes – 3.13 (2.50–3.91); p , .001
Depression
No 1.00 –
Yes 2.22 (1.63–3.04); p , .001 –

p value obtained from Wald statistic.

Table 7. Multivariate logistic regression model exploring factors that predict incident cases of UI

Odds ratio (95% confidence interval)
Incidence of UI (N ¼ 6,788)

Age (increase in 1 year) 1.02 (1.01–1.03); p , .001
Long-term illness
No 1.00
Yes 1.47 (1.20–1.79); p , .001
SI
No 1.00
Yes 3.91 (3.11–4.93); p , .001
Urgency
No 1.00
Yes 2.91 (1.97–4.29); p , .001
Frequency
No 1.00
Yes 1.95 (1.42–2.68); p , .001
Anxiety
No 1.00
Yes 1.36 (1.12–1.64); p ¼ :002

p value obtained from Wald statistic.

Sarah Perry et al.476

Lien'entre'troubles'thymiques'et'HV'

•  L’anxiété'intervient'comme'risque''et'conséquence'
d’une'hyperac1vité'vésicale'

•  L’IHAV'est'prédic1ve'du'développement'de'troubles'
anxieux'et'dépressifs'mais'pas'l’IUE.'

•  Lien'entre'Dépression/Anxiété'et'Incon1nence'

C
opyright ©

 T
he B

ritish P
sychological S

ociety
R

eproduction in any form
 (including the internet) is prohibited w

ithout prior perm
ission from

 the S
ociety

Table 1. Summary of studies that have investigated the association between anxiety and depression and urinary incontinence generally and UI as opposed to SI

specifically

Anxiety Depression

Experimental
groups þ association No association þ association No association

Unspecified
incontinence versus
continent

MacCauley et al. (1987); Tinetti
et al. (1987)*; Vetter et al.
(1981)*

Chiverton et al. (1996); Dugan et al. (2000)*;
Herzog et al. (1988)*; MacCauley et al. (1987);
Tinetti et al. (1987)*; Vetter et al. (1981)*;
Wetle et al. (1995); Walters et al. (1990);
Zorn et al., (1999)*

Maggi et al. (2001)*; Morris et al.
(1992)*

UI versus SI Freeman et al. (1985);
MacCauley et al. (1987)

Lagro-Janssen et al.
(1992); Norton et al.
(1990)

Freeman et al. (1985); Melville et al. (2002);
Zorn et al. (1999)*

Chiara et al. (1998); MacCauley
et al. (1987); Walters et al.
(1990)

*Study includes men and women, other studies are women only.
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Un modèle animal d’hypersensibilisation viscérale 
induite par un stress psychologique 

•  Stress chronique génère une hypersensibilisation 
viscérale durable mais pas de modification durable de la 
nociception somatique1 

•  Un stress social est en mesure d’induire une 
inflammation colique transitoire chez le rat naïf2 

•  Hypothèses physiopathologiques: 
–  Un mécanisme périphérique: activation immune stress induite de 

cytokines pro inflammatoires générant une sensibilisation 
périphérique des afférents 

–  Un mécanisme central d’hypersensibilisation centrale au stress .  
•  Médiation par le CRF( Corticotophin Releasing Factor) 
•  Structures cérébrales impliquées: le complexe amygdalien 

( 1Bradesi et al,2005, 2Santos J et al, 2001)) 
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Modèle de cystite intestitielle induite par le stress 
chez le chat 

( Chew DJ et al, 2011)  

'Étude'du'stress'social'chez'le'rat'sur'le'fonc1onnement'vésical'
Social'stressWinduced'bladder'dysfunc1on':'poten1al'role'of'cor1cotropinWreleasing'factor''

Susan'K.'Wood,*''Am'J'Physiol'Regul'Integr'Comp'Physiol.'2009'
 

•  Epreuve'de'défaite'sociale'':''mise'du'rat'étudié'dans'la'cage'd’un'rat'
dominant'
–  rats''male'SpragueWDawley''(275W300'g)''''''''''rats'males'LongWEvans''(650–850'g)'

–  Latence'de'la'défaite'
–  Puis'grille'de'sépara1on'
–  30'mn'par'jour'
–  7'jours'de'suite''
–  Rats'résident'différent'chaque'séance'

•  Paramètres'étudiés''
–  Comportement'mic1onnel'
–  Urodynamique'
–  Poids'vésical'
–  Dosage'CRF'noyau'barrington'CRF'mrna'

Contrôle : restriction d�activité 

Résultats'

•  ra1o'poids'vesical:'poids'total'intrus'(0.37'±'0.01,'n'='67)'than'matched'controls'(0.32'±'
0.01,'n'='46;'P'='0.0006).'''

•  gain'de'poids'en'7'jours'moins'important'chez'les'intruders'
•  Stress'Social'entraine'une'hypertrophie'vésicale'corrélée'néga1vement'au'

temps''nécessaire'au'rat'pour'prendre'une'posi1on'de'soumission.''

Brain'Derived'Neurotrophic'Factor'
(BDNF)'

•  Facteur'neurotrophique'd’ac1on'
ubiquitaire'périphérique'et'centrale'

•  Origine'neuronale'et'non'neuronale'
•  Rôle'par1culier''

–  La'matura1on'et'différencia1on'neuronale'
–  Dans'la'régula1on'de'fonc1ons'cor1co'sous'
cor1cales:'

•  Rythmes'circadiens,'la'peur'
•  Les'schèmes'd’appren1ssage'
•  Le'condi1onnement'

Magarinos and McEwen. Neuroscience (1995) Vol 69, p89-98 

Atrophie'des'branches'apicales'dendri1ques'des'neurones'pyramidaux''
CA3'de'l’hippocampe'!'Déficit'mémoire'spa1ale'
Même'effets'après'éleva1on'induite'des'gluco'cor1coïdes''
Les'animaux'transgéniques'BDNF'présentent'un'déficit'mémoire'Ct'et'Lg'terme.'

Control Restriction(6 hr/j, 21 j) 

Un'stress'chronique'modifie'la'morphologie'et'la'
connec1vité'neuronale'de'l’hippocampe'via'le'BDNF'
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(A) Placebo 
(B) IMAO 
(C) ECT 
(D) IRS  

Malberg'JE'et'al.'J$Neurosci.'2000'Dec'15;20(24):9104W10''

Effets des antidépresseurs sur la neuroplasticité ? 

! Tous les antidépresseurs induisent une neurogenèse via la stimulation de la 
sécrétion du BDNF 

! Réduc1on'des'taux'de'BDNF'circulants'chez'les'pa1ents'('TPBL)''répondeurs'à'une'
psychothérapie'('Perroud'N'et'al,'Transl'Psychiatry'2013)'

sensitivity and NPV were 88.9 and 81.8 %, respectively
(Table 2).

Discussion

In the present study, we measured urinary BDNF/Cr and
NGF/Cr levels in female patients with OAB and female

normal controls without OAB. Results revealed that uri-

nary BDNF/Cr and NGF/Cr levels were both significantly
increased in patients with OAB compared to controls, and

the increase in BDNF/Cr levels was significantly greater

than that of NGF/Cr levels. Furthermore, OABSS revealed
significant associations between urinary BDNF/Cr levels

and symptom severity in all OAB subjects; BDNF levels

were markedly higher in patients with more severe symp-
toms. In addition, the sensitivity and specificity of urinary

BDNF/Cr levels in detecting OAB among known OAB

subjects were significantly higher than that of NGF/Cr.
However, the specificity of urinary BDNF/Cr in diagnosing

OAB must be confirmed in a population that also includes

patients with other lower urinary tract disorders. Never-
theless, results of the present study suggest that BDNF may

be more sensitive and therefore more useful than NGF as a
potential objective biomarker for diagnosis of OAB.

A review study suggests that urinary neurotrophic fac-

tors play an important role in the complex pathophysiology
of OAB, while urinary prostaglandins, cytokines and CRP

are shown to be less specific to the OAB disease process

[6]. The search for biomarkers able to identify the pres-
ence, severity, progression and response to medical treat-

ment of OAB is ongoing, and prominent in this search is

the demonstration, as in the present study, that NGF and
BDNF appear to be the most promising biomarkers to date

for OAB diagnosis [8, 9, 15, 17].

NGF is produced by bladder urothelium and smooth
muscle in the urinary tract, and NGF levels typically

Fig. 1 Correlations of NGF/Cr
and BDNF/Cr with symptom
severity (OABSS)

Fig. 2 ROC curves of OABSS, NGF/Cr and BDNF/Cr in diagnosing
OAB. Asterisk indicates a significant difference between AUC and
OABSS. Dagger indicates a significant difference between AUC and
NGF/Cr

Table 2 Summary of diagnostic values of OABSS, NGF/Cr and
BDNF/Cr

Cut-off
points*

Sensitivity
(%)

Specificity
(%)

PPV
(%)

NPV
(%)

OABSS C 3 100.0 97.8 98.9 100.0

NGF/
Cr C 0.14

54.4 95.6 96.1 51.2

BDNF/
Cr C 4.6

88.9 100.0 100.0 81.8

* Cut-off points were determined by the Youden’s index
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Abstract
Purpose To investigate the diagnostic performance of

urinary brain-derived neurotrophic factor (BDNF) and

nerve growth factor (NGF) as potential biomarkers for
overactive bladder (OAB).

Methods Ninety women diagnosed with OAB and 45

normal controls without OAB were enrolled. Urine sam-
ples were collected from all subjects. Urinary BDNF and

NGF levels were measured using enzyme-linked immu-

nosorbent assays. Results normalized by urinary creatinine
(Cr) levels were compared between OAB groups and

controls. Symptom severity was assessed using overactive

bladder symptom score.
Results Urinary BDNF and NGF levels were elevated in

OAB groups but not in controls. Mean (SD) baseline

BDNF and NGF levels normalized by Cr levels were sig-
nificantly higher in OAB subjects than in controls

(20.609 ± 23.932 vs. 1.779 ± 0.729, p \ 0.01) and

(0.258 ± 0.264 vs. 0.081 ± 0.028, p \ 0.01), respectively.
Urinary BDNF/Cr levels were 80-fold higher than NGF/Cr

levels in OAB subjects. Receiver operating characteristic
curves for assessing urinary BDNF/Cr levels in OAB

groups showed sensitivity and specificity of 93.33 and

88.89 %, respectively. Urinary BDNF levels were associ-
ated with OAB symptom severity.

Conclusions Urinary BDNF/Cr levels are elevated in

women with OAB and are significantly associated with
symptom severity. No elevation of BDNF is found in

women without OAB. BDNF analysis has better sensitivity

than NGF in detecting OAB in subjects without other lower
urinary tract disorders. Results of the present study suggest

a potential role for BDNF as an objective biomarker for

OAB diagnosis.

Keywords Biomarker ! Brain-derived neurotrophic

factor ! Nerve growth factor ! Urinary continence !
Overactive bladder

Introduction

Overactive bladder (OAB) is one of the most common

female urinary tract disorders, and it negatively affects

women’s health-related quality of life, leading to anxiety,
depression and treatment seeking [1]. The overall preva-

lence of OAB in women is reported to be 16.9 % in the
USA [2].

The International Continence Society (ICS) defines

symptomatic OAB as urinary urgency with urinary fre-
quency and nocturia, with or without urge incontinence, in

the absence of pathologic or metabolic factors [3]. Clinical

diagnosis of OAB depends mainly on self-reported sub-
jective symptoms such as urinary urgency and frequency,

although other possible causes of these symptoms must be

ruled out. Based on patients’ self-reports alone, it can be
difficult to clinically identify patients who have increased

bladder sensation or detrusor overactivity from patients

who have OAB. While noninvasive urodynamic tests such
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Urinary Neurotrophic Factors in Healthy Individuals and Patients
with Overactive Bladder

Tiago Antunes-Lopes,* Rui Pinto, Sérgio C. Barros, Francisco Botelho,
Carlos M. Silva, Célia D. Cruz and Francisco Cruz†
From the Department of Urology, Hospital de S. João (TAL, RP, FB, CMS, FC) and Department of Experimental Biology (SCB, CDC),
Faculty of Medicine (TAL, RP, FB, CMS, FC) and Institute for Molecular and Cell Biology (TAL, RP, SCB, CMS, CDC, FC), University of
Porto, Porto, Portugal

Purpose: We investigated urinary levels of nerve growth factor, brain-derived
neurotrophic factor and glial cell line-derived neurotrophic factor in healthy
individuals and patients with overactive bladder.
Materials and Methods: Urine from 40 healthy volunteers, half of them male
and half female, was collected in the morning, afternoon and evening on 2
occasions 3 months apart. Morning urine samples were collected from 37 female
naïve patients with overactive bladder. A total of 24 patients were followed. Urine
was collected after a 3-month lifestyle intervention and after 3-month antimusca-
rinic treatment (oxybutynin 10 mg, extended release). Urinary nerve growth factor,
brain-derived neurotrophic factor and glial cell line-derived neurotrophic factor con-
centrations were measured by enzyme-linked immunosorbent assay and normalized
to creatinine. Patients completed a 7-day bladder diary combined with an urgency
severity scale. The number of urgency episodes per week was counted.
Results: In healthy individuals urinary levels of neurotrophic factors were sta-
ble. In patients with overactive bladder the nerve growth factor-to-creatinine
(mean ! SD 488.5 ! 591.8 vs 188.3 ! 290.2, p " 0.005) and brain-derived
neurotrophic factor-to-creatinine (mean 628.1 ! 590.5 vs 110.4 ! 159.5, p #0.001)
ratios were significantly higher than in healthy women. No significant differences
were found in the glial cell line-derived neurotrophic factor-to-creatinine ratio. After
lifestyle intervention the nerve growth factor-to-creatinine and brain-derived neu-
rotrophic factor-to-creatinine ratios decreased to a mean of 319.7 ! 332.3 and
432.5 ! 589.0 (vs baseline p " 0.318 and 0.033, respectively). After antimuscarinic
treatment the nerve growth factor-to-creatinine and brain-derived neurotrophic
factor-to-creatinine ratios further decreased to a mean of 179.8 ! 237.9 and
146.6 ! 264.9 (vs baseline p " 0.008 and #0.001, respectively). There was no
significant variation in the glial cell line-derived neurotrophic factor-to-creati-
nine ratio at any time point. The reduction in the number of urgency episodes per
week correlated with the brain-derived neurotrophic factor-to-creatinine varia-
tion (Pearson product-moment correlation coefficient r " 0.607, p " 0.006) but not
with the nerve growth factor-to-creatinine ratio (r " 0.396, p " 0.094).
Conclusions: The urinary nerve growth factor-to-creatinine and brain-derived
neurotrophic factor-to-creatinine ratios are increased in patients with overactive
bladder. These findings may have pathophysiological and clinical implications.
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Purpose: We investigated urinary levels of nerve growth factor, brain-derived
neurotrophic factor and glial cell line-derived neurotrophic factor in healthy
individuals and patients with overactive bladder.
Materials and Methods: Urine from 40 healthy volunteers, half of them male
and half female, was collected in the morning, afternoon and evening on 2
occasions 3 months apart. Morning urine samples were collected from 37 female
naïve patients with overactive bladder. A total of 24 patients were followed. Urine
was collected after a 3-month lifestyle intervention and after 3-month antimusca-
rinic treatment (oxybutynin 10 mg, extended release). Urinary nerve growth factor,
brain-derived neurotrophic factor and glial cell line-derived neurotrophic factor con-
centrations were measured by enzyme-linked immunosorbent assay and normalized
to creatinine. Patients completed a 7-day bladder diary combined with an urgency
severity scale. The number of urgency episodes per week was counted.
Results: In healthy individuals urinary levels of neurotrophic factors were sta-
ble. In patients with overactive bladder the nerve growth factor-to-creatinine
(mean ! SD 488.5 ! 591.8 vs 188.3 ! 290.2, p " 0.005) and brain-derived
neurotrophic factor-to-creatinine (mean 628.1 ! 590.5 vs 110.4 ! 159.5, p #0.001)
ratios were significantly higher than in healthy women. No significant differences
were found in the glial cell line-derived neurotrophic factor-to-creatinine ratio. After
lifestyle intervention the nerve growth factor-to-creatinine and brain-derived neu-
rotrophic factor-to-creatinine ratios decreased to a mean of 319.7 ! 332.3 and
432.5 ! 589.0 (vs baseline p " 0.318 and 0.033, respectively). After antimuscarinic
treatment the nerve growth factor-to-creatinine and brain-derived neurotrophic
factor-to-creatinine ratios further decreased to a mean of 179.8 ! 237.9 and
146.6 ! 264.9 (vs baseline p " 0.008 and #0.001, respectively). There was no
significant variation in the glial cell line-derived neurotrophic factor-to-creati-
nine ratio at any time point. The reduction in the number of urgency episodes per
week correlated with the brain-derived neurotrophic factor-to-creatinine varia-
tion (Pearson product-moment correlation coefficient r " 0.607, p " 0.006) but not
with the nerve growth factor-to-creatinine ratio (r " 0.396, p " 0.094).
Conclusions: The urinary nerve growth factor-to-creatinine and brain-derived
neurotrophic factor-to-creatinine ratios are increased in patients with overactive
bladder. These findings may have pathophysiological and clinical implications.
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coefficient r ! 0.216), NGF/Cr and GDNF/Cr (r !
"0.194) or BDNF/Cr and GDNF/Cr (r ! "0.140).

A total of 24 patients with OAB were followed and
reevaluated after nonpharmacological and pharma-
cological treatment. At 6 months 3 patients were lost
to followup. At baseline the mean NUE per week
was 68.3 # 8.6. After 3-month lifestyle intervention
there was a mean decrease to 55.7 # 8.9 (vs baseline
p $0.001). After 3-month antimuscarinic treatment
a further decrease occurred to a mean of 35.3 # 13.7
(vs lifestyle intervention p $0.001).

UUI episodes were evaluated independently. At
baseline the mean number of UUI episodes was
22.7 # 11.5. After lifestyle intervention there was a
decrease to a mean of 13.4 # 10.9 (vs baseline
p ! 0.008). After antimuscarinic treatment a further
decrease occurred to a mean of 7.0 # 8.9 (vs lifestyle
intervention p ! 0.014).

After lifestyle intervention there was a nonsignif-
icant decrease in NGF/Cr (mean 488.5 # 591.8 to
319.7 # 332.3, p ! 0.318) and a significant decrease
in BDNF/Cr (mean 628.1 # 590.5 to 432.5 # 589.0,
p ! 0.033, fig. 4). After antimuscarinic treatment
NGF/Cr and BDNF/Cr were further decreased to a
mean of 179.8 # 237.9 (vs baseline p ! 0.008) and
146.6 # 264.9 (vs baseline p $0.001, fig. 4), respec-
tively. No significant variation occurred in GDNF/Cr
after lifestyle intervention (mean 958.1 # 826.2 to
647.6 # 541.9, p ! 0.235) or antimuscarinic treat-
ment (mean 1,112.4 # 858.0 vs baseline p ! 0.500,
fig. 4).

A significant correlation was found between the
BDNF/Cr variation and the decrease in the NUE per
week due to lifestyle intervention plus antimusca-
rinic treatment (r ! 0.607, p ! 0.006, fig. 5). The
correlation was even stronger for BDNF/Cr and the

number of UUI episodes (r ! 0.736, p $0.001). There
was no correlation with NGF (fig. 6).

DISCUSSION
In this study urinary levels of neurotrophic factors
were systematically investigated in healthy individ-
uals. Values were stable during the day without
circadian variation. Urine samples collected 3 months
apart showed similar levels of neurotrophic factors,
suggesting steady levels with time. We detected no
difference in NGF and BDNF between the genders.
In contrast, urinary GDNF levels were significantly
higher in women.

In patients with OAB urinary NGF and BDNF
levels were much higher than in healthy individu-

Figure 3. Mean urinary NGF/Cr, BDNF/Cr and GDNF/Cr ratios
(bars) in female healthy volunteers and patients with OAB.
NGF/Cr and BDNF/Cr were significantly higher in patients with
OAB than in healthy women. No significant differences were
found for GDNF/Cr. Asterisk indicates statistically significant
differences between groups (p $0.05).

Figure 4. Mean urinary NGF/Cr, BDNF/Cr and GDNF/Cr ratios
(tick marks) in 37 patients with OAB at baseline, in 24 after
3-month lifestyle intervention and in 21 after 3-month antimus-
carinic treatment. Only BDNF/Cr significantly decreased vs base-
line after lifestyle intervention. NGF/Cr and BDNF/Cr signifi-
cantly decreased vs baseline after antimuscarinic treatment. No
significant variations occurred in GDNF/Cr during treatment.
Statistical significance was considered at p $0.05.

Figure 5. Significant correlation was found between variations
in BDNF/Cr ratio and NUE per week after lifestyle intervention
plus antimuscarinic treatment in patients with OAB (Pearson
product-moment correlation coefficient r ! 0.607, p ! 0.006).
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Purpose: We investigated urinary levels of nerve growth factor, brain-derived
neurotrophic factor and glial cell line-derived neurotrophic factor in healthy
individuals and patients with overactive bladder.
Materials and Methods: Urine from 40 healthy volunteers, half of them male
and half female, was collected in the morning, afternoon and evening on 2
occasions 3 months apart. Morning urine samples were collected from 37 female
naïve patients with overactive bladder. A total of 24 patients were followed. Urine
was collected after a 3-month lifestyle intervention and after 3-month antimusca-
rinic treatment (oxybutynin 10 mg, extended release). Urinary nerve growth factor,
brain-derived neurotrophic factor and glial cell line-derived neurotrophic factor con-
centrations were measured by enzyme-linked immunosorbent assay and normalized
to creatinine. Patients completed a 7-day bladder diary combined with an urgency
severity scale. The number of urgency episodes per week was counted.
Results: In healthy individuals urinary levels of neurotrophic factors were sta-
ble. In patients with overactive bladder the nerve growth factor-to-creatinine
(mean ! SD 488.5 ! 591.8 vs 188.3 ! 290.2, p " 0.005) and brain-derived
neurotrophic factor-to-creatinine (mean 628.1 ! 590.5 vs 110.4 ! 159.5, p #0.001)
ratios were significantly higher than in healthy women. No significant differences
were found in the glial cell line-derived neurotrophic factor-to-creatinine ratio. After
lifestyle intervention the nerve growth factor-to-creatinine and brain-derived neu-
rotrophic factor-to-creatinine ratios decreased to a mean of 319.7 ! 332.3 and
432.5 ! 589.0 (vs baseline p " 0.318 and 0.033, respectively). After antimuscarinic
treatment the nerve growth factor-to-creatinine and brain-derived neurotrophic
factor-to-creatinine ratios further decreased to a mean of 179.8 ! 237.9 and
146.6 ! 264.9 (vs baseline p " 0.008 and #0.001, respectively). There was no
significant variation in the glial cell line-derived neurotrophic factor-to-creati-
nine ratio at any time point. The reduction in the number of urgency episodes per
week correlated with the brain-derived neurotrophic factor-to-creatinine varia-
tion (Pearson product-moment correlation coefficient r " 0.607, p " 0.006) but not
with the nerve growth factor-to-creatinine ratio (r " 0.396, p " 0.094).
Conclusions: The urinary nerve growth factor-to-creatinine and brain-derived
neurotrophic factor-to-creatinine ratios are increased in patients with overactive
bladder. These findings may have pathophysiological and clinical implications.
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coefficient r ! 0.216), NGF/Cr and GDNF/Cr (r !
"0.194) or BDNF/Cr and GDNF/Cr (r ! "0.140).

A total of 24 patients with OAB were followed and
reevaluated after nonpharmacological and pharma-
cological treatment. At 6 months 3 patients were lost
to followup. At baseline the mean NUE per week
was 68.3 # 8.6. After 3-month lifestyle intervention
there was a mean decrease to 55.7 # 8.9 (vs baseline
p $0.001). After 3-month antimuscarinic treatment
a further decrease occurred to a mean of 35.3 # 13.7
(vs lifestyle intervention p $0.001).

UUI episodes were evaluated independently. At
baseline the mean number of UUI episodes was
22.7 # 11.5. After lifestyle intervention there was a
decrease to a mean of 13.4 # 10.9 (vs baseline
p ! 0.008). After antimuscarinic treatment a further
decrease occurred to a mean of 7.0 # 8.9 (vs lifestyle
intervention p ! 0.014).

After lifestyle intervention there was a nonsignif-
icant decrease in NGF/Cr (mean 488.5 # 591.8 to
319.7 # 332.3, p ! 0.318) and a significant decrease
in BDNF/Cr (mean 628.1 # 590.5 to 432.5 # 589.0,
p ! 0.033, fig. 4). After antimuscarinic treatment
NGF/Cr and BDNF/Cr were further decreased to a
mean of 179.8 # 237.9 (vs baseline p ! 0.008) and
146.6 # 264.9 (vs baseline p $0.001, fig. 4), respec-
tively. No significant variation occurred in GDNF/Cr
after lifestyle intervention (mean 958.1 # 826.2 to
647.6 # 541.9, p ! 0.235) or antimuscarinic treat-
ment (mean 1,112.4 # 858.0 vs baseline p ! 0.500,
fig. 4).

A significant correlation was found between the
BDNF/Cr variation and the decrease in the NUE per
week due to lifestyle intervention plus antimusca-
rinic treatment (r ! 0.607, p ! 0.006, fig. 5). The
correlation was even stronger for BDNF/Cr and the

number of UUI episodes (r ! 0.736, p $0.001). There
was no correlation with NGF (fig. 6).

DISCUSSION
In this study urinary levels of neurotrophic factors
were systematically investigated in healthy individ-
uals. Values were stable during the day without
circadian variation. Urine samples collected 3 months
apart showed similar levels of neurotrophic factors,
suggesting steady levels with time. We detected no
difference in NGF and BDNF between the genders.
In contrast, urinary GDNF levels were significantly
higher in women.

In patients with OAB urinary NGF and BDNF
levels were much higher than in healthy individu-

Figure 3. Mean urinary NGF/Cr, BDNF/Cr and GDNF/Cr ratios
(bars) in female healthy volunteers and patients with OAB.
NGF/Cr and BDNF/Cr were significantly higher in patients with
OAB than in healthy women. No significant differences were
found for GDNF/Cr. Asterisk indicates statistically significant
differences between groups (p $0.05).

Figure 4. Mean urinary NGF/Cr, BDNF/Cr and GDNF/Cr ratios
(tick marks) in 37 patients with OAB at baseline, in 24 after
3-month lifestyle intervention and in 21 after 3-month antimus-
carinic treatment. Only BDNF/Cr significantly decreased vs base-
line after lifestyle intervention. NGF/Cr and BDNF/Cr signifi-
cantly decreased vs baseline after antimuscarinic treatment. No
significant variations occurred in GDNF/Cr during treatment.
Statistical significance was considered at p $0.05.

Figure 5. Significant correlation was found between variations
in BDNF/Cr ratio and NUE per week after lifestyle intervention
plus antimuscarinic treatment in patients with OAB (Pearson
product-moment correlation coefficient r ! 0.607, p ! 0.006).
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Purpose: We investigated urinary levels of nerve growth factor, brain-derived
neurotrophic factor and glial cell line-derived neurotrophic factor in healthy
individuals and patients with overactive bladder.
Materials and Methods: Urine from 40 healthy volunteers, half of them male
and half female, was collected in the morning, afternoon and evening on 2
occasions 3 months apart. Morning urine samples were collected from 37 female
naïve patients with overactive bladder. A total of 24 patients were followed. Urine
was collected after a 3-month lifestyle intervention and after 3-month antimusca-
rinic treatment (oxybutynin 10 mg, extended release). Urinary nerve growth factor,
brain-derived neurotrophic factor and glial cell line-derived neurotrophic factor con-
centrations were measured by enzyme-linked immunosorbent assay and normalized
to creatinine. Patients completed a 7-day bladder diary combined with an urgency
severity scale. The number of urgency episodes per week was counted.
Results: In healthy individuals urinary levels of neurotrophic factors were sta-
ble. In patients with overactive bladder the nerve growth factor-to-creatinine
(mean ! SD 488.5 ! 591.8 vs 188.3 ! 290.2, p " 0.005) and brain-derived
neurotrophic factor-to-creatinine (mean 628.1 ! 590.5 vs 110.4 ! 159.5, p #0.001)
ratios were significantly higher than in healthy women. No significant differences
were found in the glial cell line-derived neurotrophic factor-to-creatinine ratio. After
lifestyle intervention the nerve growth factor-to-creatinine and brain-derived neu-
rotrophic factor-to-creatinine ratios decreased to a mean of 319.7 ! 332.3 and
432.5 ! 589.0 (vs baseline p " 0.318 and 0.033, respectively). After antimuscarinic
treatment the nerve growth factor-to-creatinine and brain-derived neurotrophic
factor-to-creatinine ratios further decreased to a mean of 179.8 ! 237.9 and
146.6 ! 264.9 (vs baseline p " 0.008 and #0.001, respectively). There was no
significant variation in the glial cell line-derived neurotrophic factor-to-creati-
nine ratio at any time point. The reduction in the number of urgency episodes per
week correlated with the brain-derived neurotrophic factor-to-creatinine varia-
tion (Pearson product-moment correlation coefficient r " 0.607, p " 0.006) but not
with the nerve growth factor-to-creatinine ratio (r " 0.396, p " 0.094).
Conclusions: The urinary nerve growth factor-to-creatinine and brain-derived
neurotrophic factor-to-creatinine ratios are increased in patients with overactive
bladder. These findings may have pathophysiological and clinical implications.
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coefficient r ! 0.216), NGF/Cr and GDNF/Cr (r !
"0.194) or BDNF/Cr and GDNF/Cr (r ! "0.140).

A total of 24 patients with OAB were followed and
reevaluated after nonpharmacological and pharma-
cological treatment. At 6 months 3 patients were lost
to followup. At baseline the mean NUE per week
was 68.3 # 8.6. After 3-month lifestyle intervention
there was a mean decrease to 55.7 # 8.9 (vs baseline
p $0.001). After 3-month antimuscarinic treatment
a further decrease occurred to a mean of 35.3 # 13.7
(vs lifestyle intervention p $0.001).

UUI episodes were evaluated independently. At
baseline the mean number of UUI episodes was
22.7 # 11.5. After lifestyle intervention there was a
decrease to a mean of 13.4 # 10.9 (vs baseline
p ! 0.008). After antimuscarinic treatment a further
decrease occurred to a mean of 7.0 # 8.9 (vs lifestyle
intervention p ! 0.014).

After lifestyle intervention there was a nonsignif-
icant decrease in NGF/Cr (mean 488.5 # 591.8 to
319.7 # 332.3, p ! 0.318) and a significant decrease
in BDNF/Cr (mean 628.1 # 590.5 to 432.5 # 589.0,
p ! 0.033, fig. 4). After antimuscarinic treatment
NGF/Cr and BDNF/Cr were further decreased to a
mean of 179.8 # 237.9 (vs baseline p ! 0.008) and
146.6 # 264.9 (vs baseline p $0.001, fig. 4), respec-
tively. No significant variation occurred in GDNF/Cr
after lifestyle intervention (mean 958.1 # 826.2 to
647.6 # 541.9, p ! 0.235) or antimuscarinic treat-
ment (mean 1,112.4 # 858.0 vs baseline p ! 0.500,
fig. 4).

A significant correlation was found between the
BDNF/Cr variation and the decrease in the NUE per
week due to lifestyle intervention plus antimusca-
rinic treatment (r ! 0.607, p ! 0.006, fig. 5). The
correlation was even stronger for BDNF/Cr and the

number of UUI episodes (r ! 0.736, p $0.001). There
was no correlation with NGF (fig. 6).

DISCUSSION
In this study urinary levels of neurotrophic factors
were systematically investigated in healthy individ-
uals. Values were stable during the day without
circadian variation. Urine samples collected 3 months
apart showed similar levels of neurotrophic factors,
suggesting steady levels with time. We detected no
difference in NGF and BDNF between the genders.
In contrast, urinary GDNF levels were significantly
higher in women.

In patients with OAB urinary NGF and BDNF
levels were much higher than in healthy individu-

Figure 3. Mean urinary NGF/Cr, BDNF/Cr and GDNF/Cr ratios
(bars) in female healthy volunteers and patients with OAB.
NGF/Cr and BDNF/Cr were significantly higher in patients with
OAB than in healthy women. No significant differences were
found for GDNF/Cr. Asterisk indicates statistically significant
differences between groups (p $0.05).

Figure 4. Mean urinary NGF/Cr, BDNF/Cr and GDNF/Cr ratios
(tick marks) in 37 patients with OAB at baseline, in 24 after
3-month lifestyle intervention and in 21 after 3-month antimus-
carinic treatment. Only BDNF/Cr significantly decreased vs base-
line after lifestyle intervention. NGF/Cr and BDNF/Cr signifi-
cantly decreased vs baseline after antimuscarinic treatment. No
significant variations occurred in GDNF/Cr during treatment.
Statistical significance was considered at p $0.05.

Figure 5. Significant correlation was found between variations
in BDNF/Cr ratio and NUE per week after lifestyle intervention
plus antimuscarinic treatment in patients with OAB (Pearson
product-moment correlation coefficient r ! 0.607, p ! 0.006).
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Thérapies'non'médicamenteuses'de'l’HV'chez'
l’homme'

'
•  Komesu'YM,'Female'Pelvic'Med'Reconstr'Surg.'2011'Nov;17(6):308W13.'

Hypnotherapy'for'treatment'of'overac1ve'bladder:'a'randomized'controlled'trial'
pilot'study'
–  20'HV'femmes'
–  Oab'qsf';'calendrier'mic1onnel'et'PGI'
–  Hypnotherapie'+'therapie'comportemental'vs'therapie'comportementale'

seule'
–  Améliora1on'ds'les'2'groupes'plus'marquée'groupe'hypnotherapie'sur'QDV'et''

PGI''
•  Hypnotherapy'in'the'treatment'of'refractory'nocturnal'enuresis.'Diseth'TH,'

Vandvik'IH.'Tidsskr'Nor'Laegeforen.'2004'Feb'19;124(4):'
–  12'garcons'énurésie'primaire'isolée'ou'avec'signes'diurnes'
–  6'seances'd�hypnotherapie'et'1'mois'd�autoexercice'
–  9/12'secs'à'3'mois'et'1'an'

En'synthèse'
•  Lien'établi'entre'anxiété/dépression'et'hyperac1vité'vésicale'chez'

l’homme.'
•  Le'stress'chronique'est'un'des'facteurs'probables':'

–  Le'stress'chronique'chez'l’animal'est'un'modèle'd’HV'et'd’anxiété'/dépression''
–  Les'mécanismes'de'dérégula1on'interessent'les'centres'du'stress'

('Hippocampe,'axe'hypothalamo'hypophysaire,'Locus'Coeruleus)'
–  Les'thérapies'du'stress'(Hygiène'de'vie,Hypnose,TCC)'sont'des'traitements'

validés'de'l’HV'
•  Le'BDNF'est'le'seul'acteur'de'la'neuroplas1cité'à'la'fois'impliqué'dans'

l’HV,'stress'chronique''et'troubles'thymiques.'
•  Beaucoup'de'ques1ons'non'résolues:'

–  QUID'de'l’HV'à'côté'des'autres'manifesta1ons'somatoformes'et'
d’hypersensibilisa1on'vésicale'liées'au'stress('Urgence)'

–  Mécanismes'neuro'hormonaux'et'endocriniens'liés'au'sexe'et'âge'permeTent'
ils'd’expliquer'l’évolu1on'dis1ncte'de'l’HV?'

'


