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Principles of Sexual Medicine

pafient—
centered
framework

A balanced and integrated approach
to clinical evaluation and treatment of sexual dysfunctions



The ICSM-5R (5 steps-revised)
Algorithm for the Management of
Sexual Dysfunctions in Men and Women.

Man / Woman with sexual complaints

Y sree - - Symptom relief
QP Follow-up - Overall sexual wellbeing



Summary and Recommendations:
Specialized Diagnostic Tests
for Erectile Dysfunction

Five diagnostic tests are recommended (grade B):

1. Color Duplex Doppler Penile Ultrasonography (CDDPU)

Intracavernous Injection Pharmacotesting (CI)

Dynamic Infusion Cavernosometry Cavernosography (DICCOC)

Nocturnal Penile Tumescence and Rigidity (NPTR)

O] AN N

Selective Internal Pudendal Arteriography (SIPA)
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ABANAO®IAH

BAPAENA®IAH |
TIAAENA®IAH

TAAAAA®IAH

KUKAOMOPEI KAl OE HOPPN
dlaAudpEvVOU, oTo oTOMA, dlokiou 10mg

KUKAOQOPEI KAl € 5mg ddon yia KaBnuepIvn
APn aveEdptnta and Tnv enagn
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To nPOoBAnUa TNC MEPLOPLOUEVNC avalATnong
Bepanciac yia ZA

* [oAhol acBeveic bev alcBavovtal aveta va avalntroouy
Bepareia

* H A dev oxetiletal mavta pe avénuevn duoapeokela tov aoBevn™

*  Mnvupa npog to acBevi (TALK)
EpniotevOeite to yLatpo oag
D Pwtnote yLa 1o 6e§ovaAiko oo mpoBAnpa
" Learn MaOete yLa TG OPATTEVUTIKEC ETUAOYEC
" Keep | Kpatnote otnv ocuvtpodo cog cUOXO

*Evangelia N, Kirana PS, Chiu G et al. (2010) Level of bother and treatment---seeking predictors among
male and female in---patients with sexual problems: a hospital--- based study. J Sex Med 7:700---711.




J Sex Med. 2006 Jan;3(1):.47-55.

Educating physicians to treat erectile dysfunction patients: development and evaluation of a course on
communication and management strategies.

Athanasiadis L', Papaharitou 5, Salpiggidis G, Tsimtsiou £, Nakopoulou E, Kirana PS5, Moisidis K, Hatzichristou D.

# Author information

Abstract

PURPOSE: To describe the development and assess the outcome of a workshop on erectile dysfunction (ED) management based on participating
physicians evaluations.

METHOD: The study involved physicians who attended a workshop offered throughout the country, during a 3-year period. The workshop included
tutorials, video-based dramatizations, and role-play sessions. A pilot study investigated the workshop's impact on physicians' attitudes toward patient-
centeredness and sexual behavior issues; Patient-Practitioner Orientation Scale (PPOS) and Cross Cultural Attitude Scale (CCAS) were administered
before and after the course. New knowledge acquisition, quality of presentation, and workshop's usefulness in their clinical practice were the
dimensions used for workshop's evaluation. Analysis used guantitative and qualitative methods.

RESULTS: A total of 194 questionnaires were administered during the pilot study and the response rate was 53.6%. A shift in attitudes toward patient-
centeredness and less judgmental attitude toward patients' sexual attitudes were revealed (total PPOS score and Sharing subscale: P < 0.05, CCAS:
P < 0.001). Six hundred physicians were asked to evaluate the workshops and the response rate was 62.3%. The tutorial session for "medical
treatment of ED" (P < 0.001) and the role-play on sexual history taking (P < 0.05) received higher evaluation scores. Qualitative analysis showed that
the most frequently reported category referred to the appropriateness of role-play as a teaching and awareness-raising technique (31.25%); a need
for changes in clinical practice and communication patterns was identified by 20% of the participants who stressed the necessity for multidisciplinary
approach, as well as the adoption of a nonjudgmental attitude toward patients.

COMNCLUSION: Training courses on ED management, using a combination of tutorial and interactive sessions, constitute an effective way of providing
knowledge, enhancing physicians' communication skills with ED patients, and influencing attitudes toward patient-centeredness in sexual issues.
Such results strongly support the establishment of sexual medicine courses at continuing medical education curricula.



2u{NTWVTOC OTO LATPELO yla TNV ZTUTIKN AUuCAELToupyLO

*  Toa ogéovalika npoPARuatTa VUYEiag ouxva rapapeAlolvtal otnv
KALVLIKN TtpAén

* OLaoBeveic atocBavovtal apnxovio Kat 0tL oL ytatpol Sev €xouv Tnv
eldikevon yla va SLaxeLpLlotouV To MPOLANUA TOUC

e Ouylatpol Stotalouv va pwTROOUV, £XOUV TIEPLOPLOUEVO XPOVO KoLl
ETOL AUEAVETOL TO XAOUO LETAEY 0EEOUAALKAC LATPLKAC KOl KALVLKWV
deflotNTwv.

MNpoilnoB<aoeLg TOVU MPEMEL VA SNULOUPYNOEL O YLATPOG:

Anploupyeiote pla atpoocdatpa acdpaAelag kot oefacpou
* HoulAtnon va gival ToALTIoUEVN
* JeBaoteite TIC 0£EOVAALKEC TIPOTIHAOELC TOU KABE aTOOoU

* [lapoucLAOTE TEKUNPLWHEVA TIC OEPATIEVUTLKEC ETULAOYEC

*  OpyovwoTe Lo oTeVH TtapakoAovOnon

g J
Athanasiadis L, Papaharitou S, Salpiggidis G et al. (2006) Educating physicians to treat erectile dysfunction patients: development and evaluation of a
course on communication and management strategies. J Sex Med

Hatzichristou D, Rosen RC, Derogatis LR et al. (2010) Recommendations for the clinical evaluation of men and women with sexual dysfunction. J Sex Med
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KaBopiopoc coBapotntac tne ZTUTKNG AUuoAELTOUpPYLOC

AUO BAOLKEG EPWTNOELG:

N
* Elote og B€on va MITUXETE Lo OTUCON OKANPN WOTE va TITEVYOEL N
Steloduon;
* Elote og B€on va dlatnprioeTe TNV 0TUON QUTH HLEXPL TNC EKOTIEPUATLON;
W,
BapUtnta
~

e ‘Hrua: YIapxouv oe€0UAALKEC ETIADEC TIAVW ATIO TLC ULOEC dOopEC, aduvapia
enitevénc oAl okAnpng otuong

*  Métpa: Avenapkr okAnpotnta katy/n dtatripnon, dieicbuon pe Bonbela
KAmoLeg PpopEc.

e ZoBapn: Asv eivat dSuvatn n oeéovaAikn emadr AOyw TNS moLOTNTOC TWV

OTUOEWV
\_ J

Hatzimouratidis K, Amar E, Eardley | et al. (2010) Guidelines on male sexual dysfunction: erectile dysfunction
and premature ejaculation. Eur Urol
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The Journal of Urology o

Volume 168, Issue 2, August 2002, Pages 615-620

-

ELSEVIER

CLINICAL UROLOGY: Original Articles

Diagnostic Steps In The Evaluation Of Patients With Erectile
Dysfunction

Dimitrios Hatzichristou, Konstantinos Hatzimouratidis, Michael Bekas, Apostolos Apostolidis, Vasilios

Tzortzis, Konstantinos Yannakoyorgos

16,5«

EPYACTNPIAKES
eEeTdoeig
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SIayvwoTIKA
TEOCT

Hatzichristou D, et al. J Urol 2002, 168:615-620
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AIATNQZTIKEZ EEETAZEIZ

AIATNQZTIKH EZEETAZH ENINEAO ANMNOAEI=HZXZ
Ayvyeilakécg eEeTGoEIC

Triplex ayveiwv Nneocucg 2B
AUVAUIKN PAPpHAKOONPAYYOMUETRIa

/ onpayyoypagia - - 2B
AoKiIpaoia evdoonpayywdoug EVEoNG 2B

AnNeiIKovIoTIKEC eEETAOEIC
EKAEKTIKN AyveEIoypagia

£0wW AIDOIKWYV APTNRIWV 2C
ZefouaAlKkécg epeOICUAC HE ONTIKOAKOUOTIKS UAIKS
MNa eKTEAECON AyVYEIAQKWY eEETACEWV SC
Me Xprnon evooonNPpAYYWOWYV EVECEWV C
AZioAéynon okAnpérnrtag ortuong

KaTaypapn vuKTepivwyv oTuocsewv (Rigiscan) = 2B
NEUPOPUCIOAOYIKEC SOKIHNAQOTIEG

BoABoonpayywdeS avTAVAKAQOTIKO 2B
BioBeociopeTpia .. ‘BC
MpokANTAG duvauika paxiaiou veupou neoug  3C

HAEKTpOMUOYLAMPIA OCNPAYYWOWYV CWHATWYV B
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Yuvurnopén aAAwv oe€ovaAlkwyv poBAnpATwY
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DOAPMAKOAOIIKA XAPAKTHPIZTIKA ANAZTOAEQN PDES

MNAPAMETPOI ZIAAENA®IAH @ TAAAAADIAH BAPAENA®IAH @ ADGANAODIAH OYNTENAO®IAH
100 mg 200 mg 20 mg 200 mg 200 mg

Cmax 560 ug/L 378 ug/L 18.7 ug/L 2920 ug/L | 1139 ug/L

Tmax 0.8-1h 2h 0.9 h 45 min Th

T1/2 2.6-3.7 h 17.5 h 3.9h 51h M-13h

AUC 1685 ug.h/L 8066 pg.h/L  56.8 ug.h/L 8490 ug.h/L| 7898 ug.h/L

MNpwTeiviKi

déopeuan 96% 94% 94% 99% 94%

Biodia-

@coipdTnTa 41% NA 15% NA NA
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MoapoAo mou karmolol acBeveic Ba avtanokplbouv os 15, xpeltdlovtal
30’ yia va avtamnokplBei to 50% twv acBevwv.

* YW\bevadiAn kat Bapdevadiin: 6-12 h
* ABavadiAn: >6 h
\- Tadavadiln: éwc 36 h

2ANbevadin kat Bapdevadiln: KaBuotepnon tng T kat peiwon Cmax
Tadavadiln,apfavadiln, Papdevadiln ODT: Aev emnpedaletal




AnoteAeopatikotnta tnv PDESI

Elval blaitepa anoteleopatika appaka (mepinou 75% twv
XPNOTWV arovtouv vat oto SEP3)

H amoteAeopatikotnta eivat 60c0oeEapTwEVN

OL aoBeveic pe pakpoxpovio cakxopwdn dtafnitn, LETA amo pLlkn
KOLL LLE VEUPOAOYLKEG VOOOU ATtOTEAOUV ELOLKEC KOTNYOPLEC

Kat’ emikAnon n ka®nuepivi AqYn;

-
* H kaBnuepwvi AnPn Ppaivetal va €xel KAAUTEPA ATIOTEAECUATA YLOL ETILTUXN
ouvoucoia og cuyKkplon He TNV Kat’ emnikAnon AnPn tadavadiing
* H nuepriola docoloyla ival KaAA avekTi
e Je (euyadplo e oUXVEC 0EO0VAALKEC eTadEC TTOU ETILOUHOUV AUBOoPUNTIOUO
\_ J

*  McMahon C (2005) Comparison of efficacy, safety and tolerability of on--demand tadalafilb and daily
dosed tadalafil for the treatment of erectile dysfunction. J Sex Med

* Rajfer J, Aliotta PJ, Steidle CP et al. (2007) Tadalafil dosed once a day in men with erectile dysfunction: a
randomized, double--blind, placebo--controlled study in the US. Int J Impot Res
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Tadalafil 5mg: To TEAOG TWV ANPICLNTACEWYV

[ Phosphodiesterase type 5 inhibitor ] [ Tadalafil ]
L
Urinary Lawer Benign Prostate Urinary Lower Benign Prostate
symptoms urinary tract prastatic symptoms urimary tract prostatic
symptoms hyperplasia symptoms hyperplasia
157 116 77 180 206 136 108 a1g

W
Svstematlc review Extrapala‘ted data Svstemahc review
[2, 39, 40, 41, 42] from a systematic [43, 44, 45]
review
[43]

Fig. 1 — Flow diagram of literature searches in Pubmed and Scopus according to MeSH terms.

(1) improvement of LUT oxygenation, (2) smooth muscle relaxation, (3) negative regulation of proliferation and
transdifferentiation of LUT stroma, (4) reduction of bladder afferent nerve activity, and (5) down-regulation of prostate
inflammation are the proven mechanisms of action of PDE5-Is.

Gacci M, et al. Eur Urol (2016), http://dx.doi.org/ 10.1016/j.eururo.2015.12.048



Tadalafil 5mg: To TEAOG TWV ANPIOBNTACEWYV

Anti- Anti-
(A) (B) hypertensive hypertensive
IPSS<20 IPSS=20 meds = 1 meds > 1
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- —10 - Interaction p-value =0.298 - —10 Interaction p-value = 0.02
() Lipid- Lipid- (D) Cardio- Cardio-
lowering lowering vascular vascular
meds = Yes meds = No a disorder = Yes diS‘:‘rdE‘r = no
a 0 5 ax T
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o T
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- —10 - Interaction p-wvalue = 0,258 o 10 - Interaction p-value =0.193

Placebo - R
Vlachopoulos C, et al: Int J Clin Pract. 2015 Dec;69(12):1496-507
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Avanafil and Vardenafil p.r.n:
Historical comparison of the mean change of IIEF-EF score

Vardenafil (n =805) for treatment of men with erectile dysfunction: efficacy and safety in a

Avanafil ( n = 646) (REVIVE/TA-301
( A / ) randomized, double-blind, placebo-controlled trial.

General population of men with ED

* Mean improvement from baseline:

. Placebo 29

. 50 mg 55

. 100 mg 8.3 25

° 200 mg 9.4 21,2 21,8

W Placebo (n-155] 20 17,8
Asanatil Sl (n=1 )
B - W Avanalil 100mg in=1571 14,8
% W Avanafil 200mg (n—158) 15 - 13,6 125 13.4
3 25- ’
i 5
k= PR s 10 -
o -
E 20
5 -
= -
- 15 124 126 126 12.8
L]
i 10 0 : . .
— Placebo 5mg Vardenafil 10mg Vardenafil 20mg Vardenafil
g °
=
0 .
Baseline End of treatment OBaseline @26 weeks

Goldstein et al: ] Sex Med. 2012;9(4):1122-33. Hellstrom et al. Androl 2002 ;23(6):763-71



Avanafil and Tadalafil p.r.n:
Historical comparison of the mean change of IIEF-EF score

30—
22 =
20—
15-

10

Mean IIEF-EF domain score

Avanafil ( n = 646) (REVIVE/TA-301)
General population of men with ED

Mean improvement from baseline:

. Placebo 2.9
. 50 mg 55
. 100 mg 8.3
. 200 mg 9.4
22 21
20,91
18.1°
15.3

124 128 126 128

End of treatment

Baseline

Goldstein I, et al. ] Sex Med. 2012 ;9(4):1122-33.

[ Flacebe (n=155])
Awanafil S0mg (n=154)

B Avanafil 100mg (n=157]

0 Avanafil 200mg {n=154]

30

25

20

15

10

Tadalafil (n=2.102):

Integrated Analysis from 11 randomized, double-blind, placebo-controlled

trials

lasting 12

weeks in a mixed ED population

Placebo (n=617)

Tadalafil 10 mg (n=309)  Tadalafil 20 mg (n=1111)

Carson CC, BJU Int. 2004 Jun;93(9):1276-81.
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Table 2. Pharmacokinetics of the different PDES inhibitors.[16,17]

Avanafil Sildenafil Vardenafil Tadalafil
Available doses (mg) 50,100, 200 25, 50, 100 5,10, 20 10, 20
Pharmacokinetic propeleties
Oral bioavailability - 40% 15% 36%
Lo, Minutes 30-45 30-120 30-120 -
Conas. NG/l (fasting) 871 {100 mg) 327 20.9 (20 ma) 378 (20 mg)
Food effect (high-fat Unas, iNCreased 1.25 h Lo, inCreased 1 h Una, iNCreased 1 h No significam
meal)
ni harm kineti rofil t 1/2 thours) 6-17 3-5 4 175
U que p a s etic p onie Renal excretion % 21 <1 1 <03
CYP isoenzymes 3A4 and minor contribution of  3A4 (79%), 209 (20%), 2C19 and 206  3A4 (major) 3AS and 209 38
209 (<2%) (minor)
oG . Effect on exposure/cearance, of
Good tolerability profile Age None Reduced clearance Redhuced clearance Reduced
clearance
Mild renal impaiment None None None Increased
exposure
Maderate renal None None None Increased
impairment exposure
Severe renal impairment  No data Increased exposure Increased exposure Increased
exposure
Mild hepatic impairment  None Increased exposure Increased exposure None
Moderate hepatic Reduced exposure Increased exposure Increased exposure None
impairment
Severe hepatic Not studied Not studied Not studied Limited data

impairment

|EFIT] SR-E < DK LT Ew [E:IELE:'-ELW!'

Sl iy WL R AR LR

CELEG TAPETY EVaLUATION

The wafety and efficacy of Avsnadil, s new 2™ generstion POESI: comprehensive
revigw and metdanalysis
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Mavw a1ré 2000 aoBeveic pe Avanafil ) Placebo

EFFICACY/SAFETY RATIO
Sildenafil 100 mg ——— @
20
Vardenafil 20 mg o *@
15 -
Tudalafil 20 mg . —0—@ W V3
Avanalil 200 mg ] N.S. R 10
A B
0.0 06 15 0 25 30 Tad © Av
EXPERT DMKIOR DM D925 SAFETY, 208 @T or & Francis 5
Pt st oo 1L 141 01 AP 38 0161 1 300 L6 LR G
DRUG SAFETY EVALUATION
The safety and efficacy of Avanafil, a new 2™ generation PDESi: comprehensive 0

review and meta-analysis
Glovannl Corona®, Glulla Rastrelll®, Andrea Burr®, Emmanusle A, Jannini and M Maggi®



AvetriOounTeg evépyeleg PDEDSI

Table 1. Incidence of drug-related side effects as derived from the first published paper dealing with them in the
general population.

Side effects (%) Sildenafil 100 mg [12] Tadalafil 20 mg [13] Vardenafil 20 mg [14] Avanafil 200 mg [15]
Headache 12 21 21 93
Dyspepsia 5 17 & 0
Back pain 9 - 0
Nasal congestion 5 17 19
Sinusitis - 0 5 3.7
Flushing 10 5 13 3.7
Visual disturbances 4 0 - 0
Myalgia —~ 5 - 0

EPERT (I ON DHUG LAFETY, X5 @ Talor & Francis

Pimpetlie chesd g 1L RS T 01 AP A03 B 201611 0106 LR Camap

DRLG SAFETY EVALUATION

Highest specificity for PDE5

The safety and efficacy of Avanafil, a new 2™ generation PDES5i: comprehensive Lowest cross-reaction with other PDEs

review and meta-analysis
Gigvannl Corona®, Glullia Rastrelll®, Andrea Burri®, Emmanuele A, Jannini® and M Magg™
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No differences beween 100 and 200 mg

of avanafil and placebo for the incidence of
severe adverse events is observed:
OR=1.99 [.67,5.93] and 1.7 [.54,5.31] for
100 and 200 mg over placebo, respectively,
both p=NS
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Box 2. Drug summary.

» Despite their efficacy, the discontinuation rate with first-generation
phosphodiesterase type 5 inhibitors (PDES5I) is still very high.

« Avanafil is a new PDESi approved for the treatment of ED available in
several countries worldwide.

« The most important characteristic of avanafil, in comparison to the first
generation of PDESI, is its high selectivity for PDES, which improves its
adverse effect profile.

» Avanafil 5 up to 3-fold superior than placebo in defermining a successtul
_____intercourse

« Avanafil has similar efficacy, but the lowest incidence of drug-related
side effects, when compared to the first generation of PDESI.

EXERT OPMION ON DRAG SAFETE, 3108
[ SR LR L R L (DR R

DRLG SAFETY EVALUATION

The safety and efficacy of Avanafil, a new 2™ generation PDE5i: comprehensive
review and meta-analysis

Glovannl Corona®, Glulla Rastredll®, Andrea Bumi®, Emmanuele A Jannini® and M Maggi®
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H amoteAeopatikotnta ivat petpla, dev emmypealovtol ta
enineda cakyapou

BeAtiwon amnoteAeopatikotntac: PUBuLon erntmedwyv yAukolng
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H maBoducloloyia eival moAumapayovTiki
A&LoAOYNON TNG OTUTLKAC LKOWVOTNTOC TIPLV TO XELPOUPYELD

PDESi peteyxepntikad (Tadanafil 5mg kaAUtepa amoteAeopata)
EvnuEpwon yla Ti¢ SUOKOALEC AmtoKOTAOTAONG
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Meploplopéva otolxeia yla amoteAeopatikotnta & achaleLa
Sildenafil: AmoteAeopatikn o acBeveic pe Parkinson kot MS

Sildenafil: 2e aoBeveig pe moAAamAn cuoTnUATIKA atpodia
nopoatnpeital coBapn vmotaon
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Mpotipnon PDESI

Alokomn mepimou oto 50%

Ot peyaAutepol og nAkia avdpec pe Alyec emadEg Teivouy va
npoTipouv oldevadiln kat Bapdevadiln evw oL vedtepoL
tadaladiln kaBnuepviic ANPng

H emtihoyn) PDESi Ba mpemel va elvall cuvaptnon tng ouxvotntag
enmadwv Kal TG avAyKNne yLo auBopuntlopo

Avvatotnta otov acBevn va dokipdoet OAouc touc PDES wote va
ETUAEEEL TTOLOC AVTATIOKPIVETAL OTLC AVAYKEC TOU

AcBeveic mou dokipaoav oAoucg tou PDESI: cuveylon xpnong ota 3
Xpovla o€ TooooTo 86%.

* Hatzimouratidis K, Hatzichristou DG (2009) Phosphodiesterase type 5 inhibitors: unmet needs. Curr Pharm Des

* Ljunggren C, Hedelin H, Salomonsson K et al. (2008) Giving patients with erectile dysfunction the opportunity to try
all three available phosphodiesterase type 5 inhibitors contributes to better long--term treatment compliance. J Sex
Med
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Int J Clin Pract. 2014 Sep;68(9):1087-99. doi: 10.1111/ijcp.124458. Epub 2014 Aug 14.

Continuation and effectiveness of tadalafil once daily during a 6-month observational study in erectile
dysfunction: the EDATE study.

Buvat J, Hatzichristou D, Boess FG, Bittner H, Gehchan N, Henneges C, Porst H.

Table 4 Reasons for discontinuation of tadalafil OaD treatment
Number (%) of patients
PDES-I naive PDES-I pretreated Overall
N =510 N = 267 N=T778*
Discontinued TAD-OaD’ 71 {100.0) 36 (100.0) 107 (100.0)
Reasons
Lack of efficacy (hardness of erection) 18 (25.4) 15 (41.7) 33 (30.8)
Adverse event 16 {22.5) 6 (16.7) 22 (20.6)
Cost of medication 12 {16.9) 4 (11.1) 16 (15.0)
Did not want to take a pill every day 7 (9.9) 5{13.9) 12 (11.2)
Patient discontinued study 81(11.3) 1{2.8) o {8.4)
Fartner's request 3 (4.2) 2 (5.6) 5 (4.7)
Felt that medication controlled his sexual life 3 (4.2 0 3 (2.8)
Slow onset of action 304.2) i 3 (2.8)
Lack of efficacy (duration of erection) 0 2 {5.6) 2 (1.9}
Lack of confidence in medication 0 1 {2.8) 1{0.9)
Mon-desired spontaneous erections 1(1.4) 0 1{0.9)
*For ane patient, previous PDES-1 treatment status was unknown. TIncludes all patients with documented end date of tadalafil OaD
treatment, irrespective if the patient completed or discontinued the study. N, number of patients; OaD, once a day; PDES-,
phosphodiesterase type 5 inhibitor; TAD, tadalafil.
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Continuation and effectiveness of tadalafil once daily during a 6-month observational study in erectile
dysfunction: the EDATE study.
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Figure 3 Factors associated with time to discontinuation of tadalafil Oal» treatment (Cox proportional hazards model; 734
patients included in model}. Model goodness of fit (AIC): 1267.347. AIC, akaike information criterion; CI, confidence
interval; ED, erectile dysfunction; HR, hazard ratio; OaD, once a day. “other’ includes: sexual medicine specialist,
cardiologist, psychiatrist or other specialty. PRased on presence or absence of = 1 of the following pre-existing conditions:
hypertension, dyslipidaemia, diabetes, benign prostate hyperplasia, cardiovascular disease.
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Figure 2 Kaplan—Meier estimation for time to discontinuation of tadalafil OaD treatment. CI, confidence interval; NE, not

estimable; Oal), once a day.
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The ‘effectiveness’ scale—therapeutic outcome of pharmacologic
therapies for ED: an international consensus panel report

C Carson’, F Giuliano?, T Goldstein®, D Hatzichristou®, W Hellstrom®, T Lue®, F Montorsi’, R Munarriz®*,
A Nehra®, H Porst® and R Rosen'®

Clinical trials in ED are generally characterized by:

+ Motivated patients, with a high degree of compliance in treatment

administration and reporting of results.
* Rigorous criteria for inclusion/exclusion, administration and evaluation.

Marrow emphasis on measurable results from the specific treatment under
study.

In contrast, clinical practice of ED is characterized by:

+ Differing expectations and motivation for treatment.
= Variability among patients in medical and psychological comorbidities, degree

of compliance and consistency of reported results.
+ A broad range of possible approaches for managing ED (including counseling

and other first- or second-line therapies).
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Complete response This term describes consistent achievement and maintenance
of full erection with the ability to engage and complete sexual intercourse. Such

erectile response for ED patients is synonymous with 'complete or nearly complete
remission of all symptoms'.

The panel agreed that complete response should include the patient's ability to
tolerate side effects, without necessarily including the use of concomitant
medication for side-effect relief, if any, at the clinically effective dose. Side-effect

profiles in this category would not be expected to interfere significantly with the
patient's functioning.
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Partial response This category is regarded as the most difficult to define, and is
also likely to include a large proportion of patients. As with the discussion of
complete response, the possibility of basing the definition of partial response on
specific scale scores was considered, although a broader definition was selected.
There was general agreement that partial response refers to a degree of symptom
improvement and/or partial remission of symptoms, as described below

1. Achievement of a degree of erection that is clearly discernible, but not
adequate for intercourse or complete, or

2. Ability to achieve full erection, but not on a consistent basis over time.

3. Ability to achieve full erection, which is not maintained until completion of
intercourse on a consistent basis.

The role of side effects in defining partial response was considered. The panel
included in the definition of a partial responder any patient for whom treatment
efficacy was adequate, but who was bothered by the side effects of treatment. Side
effects were deemed in this case to be, significantly interfering with patient's use of
the treatment.

Patients who had adequate efficacy with a given agent or dose, but were reluctant
to use the drug due to bothersome side effects of treatment (eg, headache,
dyspepsia) were defined as having a partial response to treatment.
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NONRESPONDERS: definition

C Carson’, F Giuliano?, T Goldstein®, D Hatzichristou®, W Hellstrom®, T Lue®, F Montorsi’, R Munarriz®*,
A Nehra®, H Porst® and R Rosen'®

"Any patient who, after four successive or closely timed trials of the maximum
tolerated dose of the medication, in accordance with the regulatory agency's
guidelines with respect to timing relative to meals, alcohol ingestion, use of
concomitant medications and adequate sexual stimulation, is unable to achieve
or sustain adequate penile rigidity until completion of sexual performance”.
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Nonresponse This category is relatively straightforward in cases in which
treatment fails to produce an ability to achieve and maintain adequate erection for
sexual activity, including either slight improvement that makes no clinical difference

or results in the patient's status as unchanged/worse.

The panel proposed adding to the nonresponder category patients whose burden of
side effects outweighes their therapeutic gain.

Nonresponders, in general:

« Fail to respond in a clinically significant manner to the treatment,

» Experience intolerable side effects at any dosage or

« Cannot be titrated to a dose that would produce a response, due to
intolerable side effects associated with treatment.
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« Treatment response: this dimension refers to pharmacologically based (ie,
response-based) aspects, including both treatment efficacy and tolerability
(side effects). These effects are typically self-reported by the patient and
serve as surrogate end points for objective, physiological changes in penile

firmness or rigidity. The 'therapeutic index' has previously been reported as a
summary measure of this variable.

« Treatment satisfaction: this includes both patient and partner subjective

responses and overall satisfaction with treatment. Treatment satisfaction may
be assessed by means of interview or self-report questionnaires.
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Achieving treatment optimization with sildenafil citrate
(Viagra®) in patients with erectile dysfunction’

Andrew R McCullough & -8, James H Barada®, Ahmed Fawzy®, Andre T Guay®, Dimitrios Hatzichristou®
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FIGURE 2.
Intercourse success rates, as determined from event log data, in men with erectile dysfunction taking

sildenafil (top). Intercourse success rates in men stratified by erectile dysfunction severity ( botfom).
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Sometimes 34
A few times 2
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w/ switch w/ switch
Partial response Failure
FIGURE 4.

Efficacy results in a disease management program. Baseline and end-of-treatment (EOT) scores for
International Index of Erectile Function question (Q)3 and Q4. EOT scores are patient responses to Q3 and
Q4 at the stage they reached “success" (ie, 50 mg sildenafil, 100 mg sildenafil, switch to another treatment
modality).
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Patient disposition in a disease management program.
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Sildenafil citrate: lessons learned from 3 years of clinical experience

DG Hatzichristou!*

Table 2 Essential aspects in managing patients with erectile
dysfunction: the ‘FAST’ acronym

Follow-up of patients

Adjustment of dosing

Sexual stimulation

Titration to the maximum tolerated dose



i A Sl ]
SRR European Urology =
L %I‘ Volume 47, Issue 4, April 2005, Pages 518-523 E:%E_

ELSEVIER =

Sildenafil Failures May Be Due to Inadequate Patient
Instructions and Follow-Up: A Study on 100 Non-Responders

Dimitrios Hatzichristou & - &, Kyriakos Moysidis, Apostolos Apostolidis, Athanasios Bekos, Vasilios

-t Fe—_a__u! - et aF L P

el T
4°<
32
o 30 -
5
-
@ 20
10 -
0 +— oF P
g 3 g § 2
- T E = e 9>
S SR § B §
£z 5§ 3% 3
= & 238

—
N

|
|
|
B

Use of sildenatil
without sexual
stimulation
Use of maximum
dose despite
contraindications



European Urology

Volume 47, Issue 4, April 2005, Pages 518-523

ELSEVIER

Sildenafil Failures May Be Due to Inadequate Patient
Instructions and Follow-Up: A Study on 100 Non-Responders

Dimitrios Hatzichristou & - &8, Kyriakos Moysidis, Apostolos Apostolidis, Athanasios Bekos, Vasilios

o T TR L e | | T SEiueiy USSR, [




European Urology

el
. LN Volume 51, Issue 1, January 2007, Pages 75-89

Review — Sexual Medicine

Phosphodiesterase Type 5 Inhibitors: The Day After

Konstantinos Hatzimouratidis, Dimitrios Hatzichristou & - &

or
g
i3 S

Table 1 - Reasons for inadequate use of PDE5-Is and treatment strategy

Study PDES-I used Reasons for Treatment Results of
inadequate use strategy treatment
McCullough [97] Sildenafil + Only 50 mg used and « Re-education (proper 54% converted to
<5 attempts (55%) administration and expectations) responders
» Retrial with at least 8 attempts
(100 mg if needed)
Atiemo [40] Sildenafil s Use after meal (13.3%) « Re-education (videotape, 41.5% converted
» No sexual stimulation (33.7%) personal instructions, to responders
« Timing of sex (14.3%) instruction sheets for
» Too few attempts (20.4%) patient and partner)
» Retrial (100 mg if 50 mg after one
attempt was inadequate)
Jiann [41] Sildenafil » No sexual stimulation (30%) » Adequate instructions 58,5% converted
s <4 attempts (60%) » Retrial with 4 doses (100 mg) to responders
» Maximum dose <100 mg (45%)
Hatzichristou [39] Sildenafil s Maximum dose <100 mg (44%) » Adequate instructions 55.4% converted
s Use after meal (32%) « Retrial with 4 doses to responders
« Use just before sex (22%) (100 mg if needed)
» No sexual stimulation (12%)
Gruenwald [43] Sildenafil + Maximum dose <100 mg (76%) » Adequate instructions 23.6% achieved
» 2.5 attempts (average) (oral and written, normal erectile
videotape in some cases) function
« Retrial with 8 doses (100 mg)
Hatzimouratidis [35] Tadalafil » Maximum dose <20 mg (10%) » Adequate instructions 43.75% converted
» <4 attempts (29%) « Retrial with 4 doses to responders
(100 mg if needed)
Hatzimouratidis [35] Vardenafil » Maximum dose <20mg (3%) » Adequate instructions 31.6% converted

» <4 attempts (38%)

s Retrial with 4 doses
(100 mg if needed)

to responders

PDES-1 = phosphodiesterase type 5 inhibitor.
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Table 3 - What can we expect in the future for PDE5-Is?

Potential indication Rationale
Chronic administration Chronic dosing may safely maximise efficacy
of PDES-Is (everyday, low-dose use) improving endothelial dysfunction, although there are

limited data on the systemic effects of the
continuous inhibition of PDES

ED prevention/cure Current evidence supports the potential of prevention/cure of ED
mainly through improving endothelial dysfunction

Treatment of LUTS due to BPH PDES-Is may relieve obstruction, improve LUTS, potentiate
NO-mediated relaxation in prostate

Cross-risk factor treatment Beneficial effects of PDE5-Is in treating patients with
cardiovascular risk factors or disease have been shown.

Combination multimodal pills A single compound can target a number of
risk factors to improve patient compliance.

PDES-1 = phosphodiesterase type 5 inhibitor; ED = erectile dysfunction; LUTS =lower urinary tract symptoms; BPH =benign prostatic
hyperplasia; NO = nitric oxide.
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P.— Treatment phases el

I Screening Phase 1 Phase 2 | Phase 3
I Demographics Inappropnate use New Instructons I Continucus use
Basic work-up Adequate Tadalafi =2 h for 2 wk
HEF instructions before sex Tadakafi: 20 mgy/da8 h
Drug-related Retrial’ 4 doses OD Vardenafl: fasted Vardenafil: 20 mg
questonnaire Retral: 4 max doses once dailly

GO
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Management strategy for non-responders to vardenafil
N =100

Adequate use: | Inappropriate use:
62 patients T 38 patients
Adequate dose and
usage instructions

26 non-responders
(68.4%)

88 patients: true non<responders to vardenafil
! Use only in fasted state I 1

66 still non-responders ARy, 22 responders
(75%) e {25%)

12 responders
(31.6%)

Continuous use of vardenafil 20 mg once daily for 2 weeks

Agreed to participate: 32 patients (48.5%)

54 non-responders s 12 responders
(81.8%) WS e (18.2%)

Management strategy for non-responders to tadalafil
N =100

Adequate use: SRR Inappropriate use:
68 patients T ) 32 patients
| Adequate dose and ||
usaae instructions

18 non-responders
(56.25%)

86 patients: true non-responders to tadalafil

l u.ui>2hwforom;orcouno I ;

14 responders
(43.75%)

54 still non-responders 32 responders
(62.8%) {37.2%)

Continuous use of tadalafil 20 mg/48 h for 2 weeks

E

Agreed to participate: 34 patients (63%)

48 non-responders
(88.9%)

OVERALL SALVAGE: 52/100 patients

6 responders
{11:1%)

OVERALL SALVAGE: 46/100 patients
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A positive intracavernous injection test implies normal veno-occlusive but not necessarily normal arterial
function: a hemodynamic study.

Pescatori ES', Hatzichristou DG, Namburi S, Goldstein |.

# Author information

Abstract

During impotence evaluations a positive infracavernous injection test has been presumed to signify normal erectile hemodynamics. This premise was
tested by obtaining hemodynamic data in B0 patients 17 to 65 years old with positive injection tests: patients achieved maximal circumference
responses and equilibrium intracavernous pressures of 80 mmHg or more (range 80 to 136) sustained for 30 minutes or longer. Corporeal veno-
occlusive testing revealed that flow-to-maintain (0.5 to 3 ml. per minute) and pressure decay (0 to 47 mmHg) values as well as pharmaco-
cavernosography findings (absent or minimal contrast medium in venous structures in 92% of the cases) were all consistent with low outflow erection
states. Arterial testing revealed right and/or left cavernous systolic arterial blood pressures always at 80 mmHg or more, consistent with a prerequisite
cavernous artery pressure value for a positive injection test. Systemic-cavernous systolic arterial blood pressure gradients were 0 to 24 mmHg, 25 to
34 mmHg and 35 mmHg or more in 47 (59%), 18 (22%) and 15 (19%) patients, respectively. Large systemic-cavernous pressure gradients suggested
the presence of arterial occlusive disease. In 8 patients with positive injection tests and gradients of 35 mmHg or more pharmaco-arteriography
revealed hemodynamically significant arterial occlusions. In conclusion, hemodynamic data in selected patients with positive injection tests revealed
low outflow erection states, threshold cavernous artery pressures and disparities in systemic-cavernous systolic pressure gradients that suggested
arterial disease in 19% of the cases. The erectile response in a positive test is equal to or greater than a threshold response, not always the maximum

response as determined by the systemic blood pressure. A positive intracavernous injection test did not necessarily signify normal erectile
hemodynamics.
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Hemodynamic characterization of a functional erection. Arterial and corporeal veno-occlusive function in
patients with a positive intracavernosal injection test.

Hatzichristou DG, Hatzimouratidis K, Apostolidis A, loannidis E, Yannakoyorgos K, Kalinderis A.

i+ Author information

Abstract
OBJECTIVES: To characterize hemodynamically a functional/rigid erection and study the hypothesis that a positive intracavernosal injection test
indicates normal arterial and corporeal veno-occlusive function.

METHODS: 33 patients (mean age 39.5 +/- 9 years), who developed rigid erection during pharmacocavernosometry, included in the present study.
The presence of axial rigidity was determined at steady state equilibrium intracavernosal pressure, by absence of buckling to axial force of 1 kg,
applied to the erect penis and sustained for =/=15 min. Arterial and veno-occlusive hemodynamic parameters were analyzed.

RESULTS: Flow-to-maintain at intracavernosal pressure 150 mm Hg and mean pressure decay values ranged between 0.5-13 ml/min and 5-85 mm
Hg, respectively. Flow-to-maintain values =5 ml/min were noticed in 8 patients (24. 24%), while pressure decay values =45 mm Hg in 13 patients
(39.39%). Pharmacocavernosography revealed moderate opacification of venous structures in 7 cases (21.21%). Abnormal systemic-cavernosal
systolic arterial pressure gradients in both cavernosal arteries were noticed in 9 patients (27.27%). All patients with flow-to-maintain values >5 ml/min
had normal arterial function.

CONCLUSIONS: A functionalfrigid erectile response may coexist with arterial insufficiency or corporeal veno-occlusive dysfunction. Presence of
normal or borderline arterial inflow may compensate minimal or moderate veno-occlusive dysfunction, resulting in a functional - but not normal -
erection. Such information is critical when the intracavernosal injection test is used for diagnostic purposes.
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Identifications of non-responders to oral

Phosphodiesterase Type S Inhibitors: Unmet Needs pharmacotherapy

K. Hatzimouratidis and D. G. Hatzichristou® l

Evaluation of correct drug administration
Timing

Dosing

Sexual stimulation

Number of attempts

Food and drug interactions

|

Iden ent needs and ex tions from sexual

life

Marital status-partner availability
Relationship status

Partner health status and comorbities
Partner sexual history and health
Psychosocial history

|

Provide counselling instructions and re-trial (4 doses)

|

Consider other treatment options

2 Department of Urology, Center for Sexual and Reproductive Health, "Papageorsion” General Hospital, dristotle
University of Thessaloniki, Thessaloniki, Greece
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European Urology goes Platinum

ELSEVIER

M. Smith’, H. Jeffrey Wilkins?, Peter Pommerville", for the Vardenafil Study

Extended Duration of Efficacy of Vardenafil When Taken 8
Hartmut Porst® & - &, Ira D. Sharlip®, Dimitris Hatzichristou®, Eusebio Rubio-Aurioles®, Marc Gittelman®,

Hours Before Intercourse: A Randomized, Double-Blind,
Placebo-Controlled Study

Sexual Medicine
Britt-Nicole Stancil’, Peter



Efficacy, tolerability and satisfaction with sildenafil citrate 100-mg titration |""1
compared with continued 50-mg dose treatment in men with erectile FREE

dysfunction

Jacques Buvat, Dimitrios Hatzichristou,
Mario Maggi, lan Farmer, Jose M.
Martinez-Jabaloyas, Paul J. Miller

and Gabriel Schnetzler

|ssue

Single-blind Double-blind

AE 0mg 50 mg 100 mg
Mo. of men 492 239 236
Headache 6.5 7.1 in
Flushing 3.5 4.6 8
Hot flush 16 1.3 21
Dyspepsia 1.2 2.1 0.8
Cyanopsia 0.2 ] 1.3
Masal congestion 1.2 1.7 0.4
Masapharyngitis 0 1.7 0

BJU International

Volume 102, Issue 11, pages
1645-1650, December 2008

FIG. 1. Mean change from baseline to rondomization in the NEF-EF domain, QEQ and SEX-0; *F < 0.0017.
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Sildenafil Citrate (Viagra): Redefining Efficacy in the Treatment of

Erectile Dysfunction

A prospective study of the beneficial effects of dose
optimization and customized instructions on patient satisfactio
with sildenafil citrate (Viagra®) for erectile dysfunction

Andrew R. Mccullough® ' &- & Culley C. Carson® 2, Dimitrios Hatzichristou® 3

This study was conducted between September 29, 2003 and June 10, 2004,
Investigators recruited patients seeking treatment for ED for whom the investigator would
have prescribed sildenafil. This 8-week, multicenter, open-label, flexible-dose study of
sildenafil (25, 50, or 100 mg) included 2 phases. In the first 4-week phase, patients were
given sildenafil (50 mg) and were instructed to follow the dosing instructions provided on
the sample package ( Table |) without further verbal clarification. At the start of the second
4-week phase, patient treatment satisfaction was assessed with Question 1 (Q1) from
the Erectile Dysfunction Inventory of Treatment Satisfaction (EDITS), ' “Overall, how
satisfied are you with this treatment?” All patients who were not “very satisfied” with
treatment were interviewed to determine the reasons for their dissatisfaction; they then
received customized dosing instructions in response to their specific complaints. For
example, if the patient was not satisfied with how long treatment had lasted, the
investigator might review the timing of the medication with respect to meals and sexual
activity, and suggest increasing the sildenafil dose to 100 mg and trying the new dose on
at least 3 to 4 separate occasions. Conversely, a patient who experienced adverse
events might be instructed to lower the sildenafil dose to 25 mg to enhance tolerability,
and the investigator might additionally reassure the patient that these adverse effects are
not dangerous, but are typical and provide a sign that the medication is working; the
investigator might then suggest that the patient take appropriate treatment for
symptomatic relief of common adverse events, such as headache, dyspepsia, and
rhinitis, before taking sildenafil.
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ELSEVIER Sildenafil Citrate (Viagra): Redefining Efficacy in the Treatment of
Erectile Dysfunction

A prospective study of the beneficial effects of dose
optimization and customized instructions on patient satisfaction
with sildenafil citrate (Viagra®) for erectile dysfunction

Andrew R. Mccullough® ' &. & Cylley C. Carson® 2, Dimitrios Hatzichristou® *

TABLE |I.
Information provided to patients in the Viagra® sample package

Viagra works only when you are sexually stimulated (such as kissing or touching)

For most men, Viagra works the first or second time they try it. Some men may need more attempts.
So keep trying. Viagra can be taken as often as once a day

If you take any medicines that have nitrates in them (such as nitroglycerin for chest pains)—every day
or even once in a while—you should not take Viagra

Viagra works in as quickly as 30 minutes. And it stays ready to work for at least 4 hours

If you are not pleased with your results, talk to your doctor. Your doctor can increase your dose to 100
mg or decrease your dose to 25 mg
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Sildenafil Citrate (Viagra): Redefining Efficacy in the Treatment of
Erectile Dysfunction

A prospective study of the beneficial effects of dose
optimization and customized instructions on patient satisfaction
with sildenafil citrate (Viagra®) for erectile dysfunction
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- Table 3.
gllgcggﬁiFlL VERSUS INTRACAVERNOUS INJECTION Sildenafil responder preferences at 1 month and at study end
THERAPY: EFFICACY AND PREFERENCE IN PATIENTS ON
INTRACAVERNOUS INJECTION FOR MORE THAN 1 YEAR No. Injection
DIMITRIOS G. HATZICHRISTOU, APOSTOLOS APOSTOLIDIS, VASILIOS TZORTZIS, EVANGELOS ND‘ F'I:E I:%} ND‘ Slld Enaﬁl I:%} ND‘ |njEﬂﬁﬂn * EIldEnaﬁI {%::I
IOANNIDES, KONSTANTINOS YANNAKOYORGOS, ATHANASIOS KALINDERIS Aﬂ.er 1 mo.
Alprostadil (ug.):
10 or Less 54 13 (24.1) 35 (64.8) 6(11.1)
Greater than 10— 28 7 (25) 17 (60.7) 4 (14.3)
20
Combined papaverine, phentolamine + prostaglandin E1 (ml.):
0.05-0.3 19 5 (26.3) 12 (63.2) 2(10.5)
0.35-0.6 12 5(41.7) 5(41.7) 2 (16.6)
0.7-1 3 1(33.3) 2 (66.7) 0
After 3 mos.
Alprostadil (ug.):
10 or Less 54 13 (24.1) 39 (72.2) 2(3.7)
Greater than 10— 28 B (28.6) 19 (67.8) 1(3.8)
20
Combined papaverine, phentolamine + prostaglandin E1 (ml.):
0.05-0.3 19 6 (31.6) 12 (63.1) 1(5.3)
0.35-0.6 12 B (66.7) 4 (33.3) 0

0.7-1 3 3 (100) 0 0
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BMEFFICACY
O PREFERENCE AT 3 MONTHS

Alprostadil Alprostadil Tri-mix Tri-mix  Tri-mix 0,7- Overall
<10pg >10<20pg 0,050,3ml 0,35-0,6ml imi

Fig. 2.
Differences in efficacy of sildenafil and preference by group in overall study sample of 155 patients. Trn-mix,
combined papaverine, phentolamine and prostaglandin E1.
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Normal hemodynamic parameters do not always predict the
presence of a rigid erection: a quantitative assessment of
functional erectile impairment

DG Hatzichristou'*, K Hatzimouratidis', V Tzortzis', A Apostolidis’, A Bekos and E Ioannidis’
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Normal hemodynamic parameters do not always predict the
presence of a rigid erection: a quantitative assessment of
functional erectile impairment
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Figure 4 A conceptual model on the pathophysiology of
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ability and low D/L ratio. (d) low intracavernosal pressure value
altered tissue expandability and low D/L ratio.
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* ED not only shares risk factors with CVD but also constitutes itself an
independent marker of increased risk for CVD.

* The relevant CV risk is higher in men 40-49 years with ED (Vlachopoulos
et al. 2013) and those with diabetes (Miner et al. 2012)
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A DEPRESSING CONNECTION

DEPRESSION/ED

It's unclear which
comes first, but
depression may
interfere with
normal processes
of the nervous
system, including
erectile function.

DEPRESSION/
HEART DISEASE

Depression has been
linked to high Levels of
cortisol, which raises
blood pressure and
heart rate, leading to
heart disease.

ED/HEART DISEASE

Obstructed blood flow
may begin in the
smaller arteries of the
penis and affect other
arteries in the future.
This puts men with
erectile dysfunction at
a higher risk of heart
problems later.

CVD, ED Depression:
the fatal triad

Goldstein I: Am J Cardiol 2000; 86(S1):41-5
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Metabolic Syndrome

Contributing Factors

Environment - Lifestyle - Genetics — Nutrition - Diet
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MICROVASCULAR COMPLICATIONS—NEUROPATHY (D ZIEGLER, SECTION EDITOR)

How to Treat Erectile Dysfunction in Men with Diabetes:
from Pathophysiology to Treatment

Eonstantinos Hatzimouratidis - Dimitrios Hatzichriston
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Table 1 Efficacy of FDES in diabetic men (updated from [9)

Stody Dirug [riabetes type Cricome  Efficacy (%)
mcasuse
Rendell et al, 1999 [58] Sildenafil (25-100 mg) Type 1 (n=50) and [IEF {3 PFlaceho 1.6

iype 2 (n=136)
Boulion et al., 2001 [59) Sildenafil (25-100 mg) Type 2 (n=110}

Smekey et al., 2003 [50] Sildenafil (25-100 mg)  Tvpe | {n=188)

Goldsiein et al, 2003 [61]  Vardenafil {10 and 20 mg)  Tepe | (n=51} and
type 2 (4=38T)

Safeningjad, 2004 [62] Sildenafil | 10 mg) Type 1 (n=48) and
type 2 (n=234)

Fonseea ef al., 2004 [63] Tadalafil (10and 20 mg)  Type | (#=210) and
tvpe 2 (a=427)

Ziegler o1 al, 2006 [64] Vardenafil {$-20 mg) Type 1 (n=154)

Hatzichristow et al., 2008 [65] Tadalafil (2.5 and 5 mg)  Type 1 (n=33) and
ovpe 2 (m=268)

Fari et al, 2000 [66] Miroderafil 100 mg Type 1 and type 2
{n=353 for both types,
stratification naot repomed)

Moon du et al., 2001 [67] Udensafil (100 and 200 mg) Type | and type 2
{m=1T4 for both types,
stratification not repoeted)

Goldstein et al., 2002 [65] Apvanafil {100 and 200 mg) Tyvpe 1 (a=11) and oype 2
(n=342)

IEEF Q4

IEF (4

SEP2

IEEF Q4

SEP2

SEP3

SEP2

SEP2

SEP2

SEP3

Sildenafil 2.7 {mean scores, p<00001)
Placeho 1.84

Sildenafil 335 (mean scores, g<0.0001}
Flaceho 2,19

Sildenafil 325 (mean scores, <0001}
Placeho 23 %

Wardenafil 10 mg 49 %

Wardenafil 20 mg 54 %

(p=000001 for both 10 and 20 mg)
Placeho 2.9

Sildenafil 2 (mean scoees, p<0000Z)
Placebo 21.5 %

Tadalafil 10 mg 48.6 %

Tadalafil 20 mg 52.8 %

(<0001 for both 10 and 20 mg)
Placeho 28 %%

Vardenafil 50 %

(p=00001)

Placcho 28.2 %

Tadalafil 2.5 mg 46 %
Tadalafil 5 me 41.1 %

(p=00005 for both 2.5 and 5 mg)
Flagebo 223 %

Mirodenafil 6% %

(o= 00y

Flacebo 226 %

Udenafil 100 mg 53,13 %

Udenafil 200 mg 63 %

(p=0.0000 for both 100 and 200 me)
Flacebo 20 %

Avanafil 100 mg 34 %

Avanafil 2000 mg 40 %

(p=00002 for 100 mg and #<0.001 for 200 me)

MEF (M International Index for Erectile Function Question 4 (During sexual micrcourse, how often were you able to maintain your erection
completion of mtercourse? Scale 0-5), SEP? Sexuzl Encounter Profile question 3 (Did your erection lzst long enough for you to have swecessful

irercoarse?)



PDESi in patients with diabetes mellitus

Efficacy only in pts
with good, long term
blood glucose control

» In a review of randomized clinical trials of PDE5i in diabetic patients, the
weighted mean difference for the IIEF-EF and the percentage of successful
attempts in the PDE-5 inhibitors and in the control arm was 26.7 (95% Cl
23.1to0 30.3) and 6.6 (95% CI 5.2 to 7.9) respectively (Vardi and Nini 2007).

» This is mainly because the pathophysiology of diabetes-induced ED is
multifactorial, including elevated advanced glycation endproducts, high
levels of oxygen free radicals, impaired nitric oxide synthesis, increased
endothelin B receptor binding sites and up-regulated RhoA/Rho-kinase
pathway, neuropathic damage and impaired cyclic guanosine
monophosphate (cGMP)-dependent protein kinase-1 (Thorve, Kshirsagar et
al. 2011).

» The only existing strategy to improve response rates include initially
management of the underlying hyperglycemia and comorbidities, as well
as to start early treatment with PDE5i (also to prevent or halt the
progression of disease). Treat any

1 out of 2 pts will
respond to
treatment

comorbidity
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Ho JE, Arora P, Walford GA, Ghorbani A, Guanaga DP, Dhakal Figure 2. Change in HOMA-R and oral disposition index after
BP et al. Effect of phosphodiesterase inhibition on insulin 3 months of treatment with tadalafil vs placebo groups. Data
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Diabetic Peripheral Neuropathy

Nerves and Blood Vessels

Healthy Nerves and
Blood Vessels Lmaged by Lt
Unmyelinated Demeagea um'zolwn.uﬁ:.d'

nerve fiber

) \‘”

Myelinated nerve fiber



Diabetes mellitus and ED
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Common pathophysiologic
mechanisms of

Erectile dysfunction and '
M,

Benign Prostatic Hyperplasia

LIFESTYLE
Vascular risk factors

1- 2- 3- 4-
Alteration of the
nitric oxide (NO)- Increased Autonomic Pelvic
cyclic guanosine Rho-kinase (ROCK) adrenergic atherosclerosis
monophosphate contractile signalling hyperactivity

(cGMP) pathway

Decreased Increased smooth Adrenergic Structural
smooth muscle muscle tone receptor imbalance and functional
relaxation /dysregulation impairment

Erectile dysfunction + Lower urinary tract symptoms (BPH-associated)

Gacci M, et al: Eur Urol. 2011; 60: 809-25 source: www.imop.gr



BPH-associated LUTS is strong predictor of ED

10

6,9

Multivariate odds ratio

Smoking Hyperlipidemia Hypertension CVvD Diabetes Age LUTS

Rosen R et al. Eur Urol 2003, 44:637-649

24.8% had reduced or no sexual activity because of LUTS (Wein, Coyne et al. 2009)
31.1% of those with ED+BPH are treated for ED; 51.7% of men with BPH were under treatment (Foster,
Annunziata et al. 2013).




Severity of LUTS predicts severity of ED

Absence Mild Moderate M Severe

50 -
0 40 -
LLl
S 30 -
; 19 20
ﬂ 20 - 17 16
!3. 12
N 10 - : 7 6

2 2
0
50-59 years 60-69 years 70-79 years

Rosen et al. Eur Urol 2003, 44:637-649



BPH-therapies and ED

e Clinical trials with 5ARI report prevalence rates of de novo erectile dysfunction of 5 - 9%, while decreased
circulating dihydrotestosterone (DHT) in diminished sexual desire and/or orgasm (Gur et al. 2013).

* Prolonged adverse effects on sexual function are reported by a subset of men, raising the possibility of a
causal relationship(Traish et al. 2011)

e A systematic review of 33 randomized controlled trials and cohort studies showed that minimally invasive
surgeries for BPH have comparable effects to those of TURP on erectile function (Frieben, Lin et al. 2010).

e Bipolar and monopolar TURP have no difference on overall sexual function (Mamoulakis et al. 2013).
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Drug-induced ED

» Antihypertensives, antidepressants and antiandrogens are the 3 most harmful drug categories for EF
(Simonsen 2010)

» From a clinical practice point of view, the only way to identify the effect of a drug is to order a drug
holiday, if indicated (Taylor et al. 2013).

Clinical strategies to restore drug-induced ED:

 Dose reduction, if indicated;

* Dose schedule after sexual activity;

» Scheduling a drug holiday periodically, e.g. a two-day drug holiday (weekends) of an antidepressant may
restore sexual function without the drug losing its efficacy.
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http://urology.ufl.edu/patient-care/robotic-laparoscopic-urologic-surgery/procedures/robotic-nerve-sparing-radical-prostatectomy/
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Volume 55, Issue 2, February 2009, Pages 334347

Collaborative Review — Prostate Cancer
Phosphodiesterase Type 5 Inhibitors in Postprostatectomy

Erectile Dysfunction: A Critical Analysis of the Basic Science
Rationale and Clinical Application

Konstantinos Hatzimouratidis® & - &, Arthur L. Burnett®, Dimitrios Hatzichristou®, Andrew R. McCullough®,
Francesco Montorsi®, John P. Mulhall®



Nerve-sparing Radical Prostatectomy: myth or fact?

Post-radical prostatectomy ED prevalence varies in different studies between 25-75% (Sanda et al. 2008)
Such discrepancy in success rates allows clinicians to bypass the lack of well-designed head-to-head,
comparative studies on different surgical techniques and eventually provide patients with unrealistic
expectations (Hatzichristou 2012).

The primary parameters contributing to EF recovery (Salonia, Burnett et al. 2012):

Patient factors, including age, baseline EF and comorbid conditions),

Cancer location (unilateral vs bilateral nerve-sparing),

Technical aspects (i.e. intra- vs inter- vs extrafascial technique), surgical approach (i.e. open, laparoscopic
and robot-assisted RP), as well as

Surgeon factors (i.e. surgical volume and surgical skill)

NNV vV VY

AN




Radical prostatectomy and erectile function:
the end of the miracle

» A randomized, double-blind, double- dummy, multicentre, parallel group study
conducted at 87 centres worldwide, included 628 patients scheduled to

undergo bilateral NSRP within 1 month of screening and having a normal IIEF-
EF score of >26 at screening.

» Three significant observations are of particular interest:
* In 87 centers of excellence worldwide, 9 months postoperatively, only 16.8%

of the patients in the placebo group had normal erectile function, as they had
preoperatively;

Most pts will have ED

postop
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Rehabilitation Program: is it time to forget about it?

» Two double-blind studies have found no difference between nightly vs on-demand use of vardenafil or
sildenafil after nerve-sparing radical prostatectomy (Montorsi et al. 2008; Pavlovich et al. 2013)

» A goal-oriented treatment paradigm has been recently proposed, where any chosen treatment may
actually induce erections that allow sexual intercourse (Fode, Ohl et al. 2013)

“One must be very careful not to repeat the statement that penile
rehabilitation regimens improve erectile function after radical prostatectomy

so many times that it becomes a truth, even without the proper scientific ALWAYS
backing”
Fode, Ohl et al. 2013 LIE




Radical prostatectomy and erectile function:
the end of the miracle

» A randomized, double-blind, double- dummy, multicentre, parallel group study
conducted at 87 centres worldwide, included 628 patients scheduled to
undergo bilateral NSRP within 1 month of screening and having a normal IIEF-
EF score of >26 at screening.

» Statistically significant difference compared to placebo was noticed only at the
vardenafil on-demand group ( p = 0.0003);

* On-demand administration of PDE5i one year postoperatively reached mean
SEP3 success rates of approximately 60%

1 out of 5 will be

responder to PDE5i
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Male Sexual Dysfunction

Effect of Tadalafil Once Daily on Penile Length Loss and
Morning Erections in Patients After Bilateral Nerve-sparing
Radical Prostatectomy: Results From a Randomized
Controlled Trial

Gerald Brock® & - B, Francesco Montorsi®, Pierre Costa®, Nimish Shah®, Jose Maria Martinez-Jabaloyas®,
Peter Hammerer', Giuseppe M. Ludovico?, Jay C. Lee", Carsten Henneges', Karim Hamidi, Andrea Rossi®,
John Mulhall', Hartwig Bittner
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Male Sexual Dysfunction

Effect of Tadalafil Once Daily on Penile Length Loss and
Morning Erections in Patients After Bilateral Nerve-sparing
Radical Prostatectomy: Results From a Randomized
Controlled Trial

Gerald Brock® & - B, Francesco Montorsi®, Pierre Costa®, Nimish Shah®, Jose Maria Martinez-Jabaloyas®,
Peter Hammerer', Giuseppe M. Ludovico?, Jay C. Lee", Carsten Henneges', Karim Hamidi!, Andrea Rossi¥,

John Wulhall, Fartwig Btner Overall p=0.045 Overall p=0.873
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Peyronie’s disease: grafting procedures are not
friendly to erectile function

58.1% reported preoperative ED (vascular disease in 76.8%) (Kadioglu et al. 2011).

The risk of new ED with plication/tunica excision techniques is 0—-13%, compared to 5-53% for grafting techniques
(Hatzimouratidis et al. 2012)

65% of patients were dissatisfied with the outcome of graft surgery at 5-years (Chung et al. 2011)

Diminished sensation is reported in 4—21% for plication / tunica excision, with limited data for grafting procedures
(Levine 2013).

Patients should be aware of grafting major drawbacks before surgery.

Based on the above, all proposed guidelines recommend tunica plication procedures for
curvature <60° and absence of extreme deformities (hourglass, hingle).
(Hatzimouratidis, Eardley et al. 2012;Levine and Burnett 2013).




Nitric Oxide

Violume 9, Issue 4, December 2003, Pages 229244

AR

ELSEVIER

L-Arginine and phosphodiesterase (PDE) inhibitors counteract

fibrosis in the Peyronie's fibrotic plaque and related fibroblast
cultures

Eliane G.A Valente® ', Dolores Vernet® ', Monica G Ferrini® ', Ansha Qian?®, Jacob Rajfer® ", Nestor F
Gonzalez-Cadavid® ™ & - &



Nature Reviews Urology 7, 215-221 (April 2010) | doi:10.1038/nrurol.2010.24

Treatment of Peyronie's disease with PDES |
inhibitors: an antifibrotic strategy

Py Y,
1 atio

Possible contribution
r mune reaction

Mestor F. Gonzalez-Cadavid & Jacob Rajfer

NO donors
e.g. molsidomine

sGC stimulators
e.g. HMR-1766

PDES inhibitors
e.g. sildenafil,
vardenafil,
tadalafil




Nature Reviews Urology 7, 215-221 (April 2010} | doi:10.1038/nrurol.2010.24

Treatment of Peyronie's disease with PDES |
inhibitors: an antifibrotic strategy

Mestor F. Gonzalezx-Cadavid & Jacob Rajfer

1. Peyronie's disease (PD) is a localized fibrotic condition of the tunica albuginea that is associated with risk factors for
corpora cavernosa fibrosis (such as advanced age and diabetes) and Dupuytren contracture, another localized
fibrotic process.

2. Most of the current pharmacological treatments for PD are not based on antifibrotic approaches that have shown
promising results in animal models and clinical efficacy in other fibrotic conditions, which may explain why they are
generally unsuccessful.

3. Evidence gathered in human specimens and animal models of PD have elucidated aspects of its etiology and
histopathology, showing that overexpression of transforming growth factor 1, plasminogen activator inhibitor 1,
reactive oxygen species and other profibrotic factors, which are, in most cases, assumed to be induced by trauma to
the tunica albuginea, leads to myofibroblast accumulation and excessive deposition of collagen.

4. At the same time, a steady overexpression of inducible nitric oxide synthase, leading to increased nitric oxide and
cGMP levels, seems to act as an endogenous antifibrotic mechanism.

5. This process has also been reported in corporal and cardiovascular fibrosis, and has led to the demonstration that
long-term continuous administration of phosphodiesterase type 5 inhibitors counteracts the development of a PD-
like fibrotic plaque in a rat model, and later extended to the prevention of corporal fibrosis in animal models of
erectile dysfunction.
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Peixoto CA, Gomes FO dos S. The role of phosphodiesterase-5 inhibitors in prostatic inflammation: a review. Journal of
Inflammation (London, England). 2015;12:54.

1. PDESIs are therapeutical tools used for several urological and non-urological
disorders, and experimental evidence suggest that their chronic use does not induce
cellular and molecular prostatic alterations.

2. The mechanisms involved in improvements observed in BPH/LUTS possibly include
relaxation of the smooth muscles of the bladder and prostate by NO/cGMPc
signaling or via improving RhoA/Rho-kinase (ROCK), and by reduction of the
hyperactivity of the autonomic nervous system.

3. PDESIs can also direct and indirectly down-regulate prostatic
inflammation/BPH/LUTS by inducing high levels of cGMP.

4. In conclusion, since inflammation is a major factor in benign prostatic hyperplasia
(BPH) progression, PDE5Is could also restore prostatic function, as they act as potent
anti-inflammatory drugs.



Fig. 1

Schematic diagram showing the hypothetical mechanism of Phosphodiesterase 5 Inhibitors (PDESIs) on prostatic inflammmation. PDESIs can
direct and indirectly down-regulate prostatic inflammation/BPH/LUTS by inducing high levels of cGMP

Peixoto CA, Gomes FO dos S. The role of phosphodiesterase-5 inhibitors in prostatic inflammation: a review. Journal of
Inflammation (London, England). 2015;12:54.



Daily phosphodiesterase type 5 inhibitor
therapy: a new treatment option for

prostatitis/prostatodynia?
Roger S. Kirby,* Culley Carson llI" and Prokar Dasgupta**

*The Prostate Centre and *Department of Urology, Guy's Hospital, King's College, London, UK, and "Department of
Urolagy, The University of North Caroling, Chapea! Hill, NC, USA

In addition to the symptom of pelvic pain, men with chronic
abacterial prostatitis/prostatodynia also frequently complain of
associated LUTS and ejaculatory discomfort. Consequently
treatment with tadalafil at a dose of 5 mg/day for a period ot
time would seem logical. It could be surmised that many

of its beneficial effects might stem from an improvement

of blood flow to pelvic organs as a consequence of its
anti-inflammatory and vasodilatory activity, as well as a
relaxant effect on smooth muscle, as has been previously
suggested in the case of LUTS by Andersson and others [6-8].



Daily phosphodiesterase type > inhibitor
therapy: a new freatment option for
prostatitis/prostatodynia?

Roger S. Kirby,* Culley Carson llI' and Prokar Dasgupta**

*The Prostate Centre and ‘Department of Urclogy, Guy's Hospital, King's College, London, UK, and "Department of
Urology. The University of North Carolina, Chapel Hill, NC, USA

Clearly the hypothesis that daily treatment with a PDES
inhibitor might be beneficial in men with the prevalent
condition of chronic abacterial prostatitis/prostatodynia will
need to be formally tested in the context of a randomised
controlled trial. If the results of such a study were to prove
positive, the quality of life of very many sufferers of this
disorder might be significantly improved. One might also
speculate that it could provide a concomitant benefit to the
partners of these often very unhappy men.
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