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Urological pain syndrome

Interstitial cystitis

Hypersensitive bladder syndrome

Bladder pain syndrome / chronic pelvic pain
Prostatitis — bacterial, abacterial, prostadynia

? International consensus — definition



Key points: PBS - interstitial cystitis
(wide spectrum)’
e Cracks in bladder

e Neurogenic inflammation

e Pudendal neuropathy (in severe cases)

1. Engeler D et al. Guidelines on Chronic Pelvic Pain. EAU 2015. PBS: painful bladder syndrome



E. coli adhering to urothelium




Genotypic trait’

e Susceptible:!
— Lewis a+b-, Lewis a-b-
— Receptor binding by pathogenic bacteria

e |dentified by recurrent ‘UTI" >2x per year?

e Childhood presentation?

1. Sheinfeld J, et al. N Engl J Med. 1989; 320(12):773-7.
2. Dason S, et al. Can Urol Assoc J. 2011;5(5):316-22. UTI: urinary tract infection



Interlinked

e Bacterial cystitis
\ Antibiotic regimens

(Cracked urothelium) Pentosan polysulfate

> Hyaluronic acid
| Chondroitin sulphate

Lidocaine 4%

e Interstitial cystitis / Nerve stabilisation
(neurogenic inflammation)

Grover S, et al. Ther Adv Urol. 2011;3:19-33.



Interstitial cystitis: glomerulation
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PBS / IC: Direct treatment of underlying
pathology

e Oral medication:

— Elmiron (pentosan polysulphate) — FDA approved

e Bladder instillation



When considering chronic pelvic pain associated with IC...

ELMIRON is the only FDA-
approved oral medication
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PBS / IC: Direct treatment of underlying
pathology

e Oral medication:

— Elmiron (pentosan polysulphate) — FDA approved

e Bladder instillation
— Hyaluronic acid ( Cystistat, Hyacyst )
— Chondroitin sulphate ( Uracyst )
NB. 1AluRIl (hyaluronic acid plus hyaluronic acid)

— 4% lidocaine ( Cystilieve )



Patching the cracks — with GAGs

GAG: glycosaminoglycan



Patching the cracks — with GAGs

Epithelium
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The GAG layer
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¢ Hyaluronic acid

NORMAL GAG LAYER

Epithelium protected
from urinary irritants by
the glycosaminoglycan
(GAG) layer

DEFECTIVE GAG LAYER

Loss of hyaluronic acid
and other GAGs

The bladder wall
is open to harmful
irritants resulting in
urgency of urination
and pain*

Irritants
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GAGs

CHONDROITIN SULPHATE

ONLY REPLACES
SUPERFICIAL GAGs

Chondroitin is a cell-
surface proteoglycan and
does not bond directly to

the luminal layer®

http://www.cystistat.co.uk/how-does-cystistat-work

¢ B

Superficial

™ Hyaluronic"
acid
backbone

CYSTISTAT® REPLACES
THE HYALURONIC ACID
BACKBONE OF THE
GAG LAYER

Hyaluronic acid in Cystistat®
replenishes the backbone
of the GAG layer enabling
the binding of other GAG

molecules to form a strong
impermeable barrier®

GAG: glycosaminoglycan



PBS / IC: other supportive treatment

e Multimodal approach:

— Inflammation: mast cell “stabilisers™ — hydroxyzine,
montelukast

— Neurogenic pain:

IC: interstitial cystitis; PBS: painful bladder

Meijlink JM. Interstitial cystitis/ Bladder Pain Syndrome. An overview of syndrome; PTNS: percutaneous tibial nerve
Diagnosis & Treatment. 2016. International Painful Bladder Foundation. stimulation; SNS: sacral nerve stimulation



Montelukast treatment

e Mast cell “stabiliser’:

— Reduce neurogenic inflammation (leukotriene
antagonist) — prevent further escalation in release of
mediators

— (? Mast Cell Activation Syndrome)

— consider in combination with mirabegron ( -3
agonist) to reduce bladder spasm



PBS / IC: other supportive treatment

e Multimodal approach:

— Inflammation: mast cell “stabilisers™ — hydroxyzine,
montelukast

— Neurogenic pain: neuralgia — pregabalin
Central sensitisation — opioids, tapentadol

IC: interstitial cystitis; PBS: painful bladder
Meijlink JM. Interstitial cystitis/ Bladder Pain Syndrome. An overview of syndrome; PTNS: percutaneous tibial nerve
Diagnosis & Treatment. 2016. International Painful Bladder Foundation. stimulation; SNS: sacral nerve stimulation



Pregabalin treatment

e Nerve stabiliser:

— Reduce neuralgia / neuropathic pain ( burning,
tingling, sharp shooting ) in urethra

— gradual titration, starting with 75 mg nocte



Tapentadol treatment

e Dual mechanism:

— u receptor agonist (opiod)

— Noradrenaline reuptake inhibitor : boost effects of
opiod

— Nno obvious addiction

— ideal for Central Sensitisation



Tapentadol treatment

DUAL MECHANISM OF ACTION:

Descending pathway

) from the brain
Ascending pathway

to the brain

>

| Tapentadol* Spinal cord

Primary afferent
Secondary afferent

*The exacl mechanism of NUCYNTA® (lapentladol] s unknown. Simplified schemalic lor mechanism of aclion.

@ - guramate [Gu) A -sos10nce P 5P) notepinephy L = NEreup iake fronsporter prolein
B - autamate rmcepior B - suststances Preceptor I - olcha2adrenocepter (a, AR} gl - mycoioid receptor j-OR)

Sources: Tzschentke et al, 2007; Vanderah, 2007; Pertovaara, 2006; Janssen Pharmaceuticals. Inc.




PBS / IC: other supportive treatment

e Multimodal approach:

— Inflammation: mast cell stabilisers — hydroxyzine,
montelukast

— Neurogenic pain: neuralgia — pregabalin
Central sensitisation — opioids, tapentadol

— Myofascial pain: physiotherapy — muscle relaxation
exercise

— Psychological: relaxation techniques / meditation

— Neuromodulation: SNS / PTNS

IC: interstitial cystitis; PBS: painful bladder
Meijlink JM. Interstitial cystitis/ Bladder Pain Syndrome. An overview of syndrome; PTNS: percutaneous tibial nerve
Diagnosis & Treatment. 2016. International Painful Bladder Foundation. stimulation; SNS: sacral nerve stimulation



PBS / IC — treatment; what next?

IC: interstitial cystitis;
PBS: painful bladder syndrome
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Botox: submucosal injection

——




Botox: submucosal injection
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Prostatitis

Bladder Neck

Prostate /
Prostatic Urethra \

Membranous Urethra
Bubar Urethra




Prostatitis: Direct treatment of underlying
pathology

e Oral medication:

— o — blockers : Tamsulosin, Alfuzosin

» Treating dynamic obstruction

— Tadalafil (Cialis) 5mg od

« Treating background ischaemia/inflammation/smooth
muscle tension



A few exciting things

e 3 treatments to help optimise management

e 1 new concept



Posterior tibial nerve stimulation




Percutaneous tibial nerve stimulation
(PTNS)

e Helps optimise overall treatment
— Relaxes bladder muscle spasm

— Increase bladder capacity rapidly to accommodate
Instillation treatment

e May abolish pudendal neuropathy
— ‘Rebooting’ the pelvic nerve plexus
— ? Blocking / abolishing neuronal cross talk

Gaziev G et al. BMC Urology 2013; 13:61-72.



Taste buds

T1R1 + T1R3,
mGIluRs

GPR120? Umami
GPR40? -
CD36?7 » /@ s
K ch? & o

others
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e

TIR2 + T1R3,

others?
Sour

Intracellular acidification,
- 7

CD36: cluster of differentiation 36; ENaC: epithelial sodium

channel; GPR: G-protein coupled receptor; K ch: potassium

channel; mGluR: metabotropic glutamate receptor; T1R1/2/3:

Chaudhari N, et al. J Cell Biol. 2010;190:285-96. taste receptor type 1 member 1/2/3; T2R: taste receptor type 2



Taste bud receptors

9
risl
arndondid. sers. amionde-Gens,

ATP: adenosine triphosphate; ENaC: epithelial sodium channel;

PCL: phospholipase C; PKD1L3: polycystin 1 like 3, transient

receptor potential channel interacting; T1R1/3: taste receptor

type 1 member 1/3; T2Rx: taste receptor type 2 member X;

TRPMS5: Transient receptor potential cation channel subfamily

Frings S. J Comp Physiol A. 2009;195:1-19. M member 5; TRPP3: transient receptor potential polycystic 5



Taste buds (urethral) — cholinergic

e Urethral ‘taste buds’ receptors!

— Transmits via cholinergic nerves

— Looks like detector for sweetness but transmits
‘unpleasant’ signals centrally — like bitterness

— Sweets, cakes —— urethral throbbing, tingling

1. Deckmann K, et al. PNAS 2014;111:8287-92.



Taste buds (urethral) — cholinergic

o Urethral ‘taste buds’ receptors

e Treatment — anti-cholinergics

— Solifenacin (Vesicare), Fesoterodine (Toviaz)



Urethral colonisation — new concept

e MSU — RBCs; WBCs; positive for bacteria
>10° cful
— Classic UTI

e MSU — RBCs; WBCs; negative for bacteria?
— Classic interstitial cystitis

e MSU — no RBCs; no WBCs; positive for
bacteria >10° cfu
— Classic urethral colonisation?

cfu: colony-forming units; MSU: midstream
1. Schmiemann G et al. Dtsch Arztebl Int. 2010;107(21):361-7. specimen of urine; RBC: red blood cell;
2. Scott VCS et al. Urology 2015; 86(3): 425-431. UTI: urinary tract infection; WBC: white blood cell



Urethral colonisation — treatment

e Antibiotics — tissue type:
— Trimethoprim, ciprofloxacin

e Vaginal oestrogenisation (promotes lactobacilli):
— Vagifem, Ovestin

YAV Vool la - B Te)ag 10 ]al=& | This product is not licensed in the UK

— Against 4 typical bacteria:

« Escherichia coli, Klebsiella pneumoniae, Proteus vulgaris,
and Enterococcus faecalis

1. Yang B et al. J Clin Med. 2016;2(2):1018-24.



Uromune’

PROCEDURE:

Rotate the nozzle sideways to Direct the nozzle under your
unblock the push button tongue and spray

UROMUNE" —
Perlingual ez ( SYﬂe —-Med

Syner-Medica Ltd
Syner-Med House
*por day 120 High Street
F{? Purley
= Surrey
Jiplaomien CRB 2AD
Telephone No: +44 (0) 208 655 6380
Fax No- +44 (0) 208 655 6398

1. Yang B et al. J Clin Med. 2016;2(2):1018-24. This product is not licensed in the UK



Future — vaccine

e Eradicate bacteria reservoir
— Deep layers of bladder urothelium

— Urethral glandular ducts

e Prevents repeat invasion long term

— Genetically vulnerable (Lewis a+b-, a-b-)



PBS / IC — summary

e Importance of identifying patient
Symptom complex

e Multimodality approach
Individualised treatment (phenotyping)
Exciting new modalities

e Great research opportunities

IC: interstitial cystitis;
PBS: painful bladder syndrome
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