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Wisdom for Thought

“Doctors pour drugs of which they
know little for disorders of which they

know less into patients of which they

know nothing ."

Voltaire










Overactive bladder
Anti-muscarinic
Mirabegron

Desmopressine
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Sympathetic iaht '
Nerve Terminal atfi’:l"\ -

Purkinje
fibers
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HR-CV risk

Total mortality
m Coronary heart disease
A Other deaths
¢ Cancer
* Stroke

men

o =

<64 64-68 69-73 74-79 >79

Incidence, %

o
S
7]
-+
(T
oc
S
s
©
4
[ -
o

women

L]

<67 67-71 72-75 76-79 >79
Clinical heart rate, bpm

> 59 60-69 70-79 80-89 90-99 > 100
Heart rate, beats/min
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QT prolongation
Torsades de pointes
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Molecule

Oxybutynin
Tolterodine
Darifenacin
Solifenacin
Trospium

(a) Affinity (pK,) of antimuscarinic compounds for the human recombinant receptor subtypes M ;M

Darifenacin
Tolterodine
Oxybutynin
Propiverine
Trospium

.‘1! 1

8.2 (0.04)
8.8 (0.01)
8.7 (0.04)
6.6 (0.10)
9.1 (0.10)

.'"I 2

7.4 (0.10)
8.0 (0.10)
7.8 (0.10)
54 (0.10)
9.2 (0.10)

(b) Comparison of the M; selectivity of each compound

Darifenacin
Tolterodine
Oxybutynin
Propiverine
Trospium

M; versus M,

%
0_6*.‘1
1.5%
0.6**
1.5

5P 2vew
3.6%**

j2.30%e
Q G***
1.3
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M ; versus M>

.’1’[ 3

9.1 (0.10)
8.5 (0.10)
8.9 (0.10)
6.4 (0.10)
9.3 (0.10)

M; versus M,

59.2%**
7.3%%%

6.9*#*

2.8%**
2.0

.’""[ 4

7.3(0.10)
7.7 (0.10)
8.0 (0.04)
6.0 (0.10)
9.0 (0.10)

M ; versus M

12.20%+
6‘3t*t
27.0%%*

0.8
4.6%**

.'"f.(

8.0 (0.10)
7.7 (0.03)
7.4 (0.03)
6.5 (0.10)
8.6 (0.10)
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Comorbidities

Non-0AB
OAB patients, patients, %
Condition % (N = 41440) (N=77272)

CV co-morbidities
Any CV co-morbidity @ 44.62
Congenital heart disease Niis 0.27

Ischaemic heart disease 892
Other forms of heart disease 5.22
Conduction disorders 7.28
Heart failure 2.71
CV symptoms 4.56
Hypertension 32.00
Hypotension 0.62
Pulmonary heart disease : 0.69
Cerebrovascular disease 4.39
Disease of blood vessels 4.04
Diabetes 10.96
Renal diseases 2.33
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Drugs commonly involved

Disopyramide

Dofetilide

Ibutilide

Procainamide

Quinidine

Sotalol

Bepridil

Other drugs

Amiodarone

Arsenic trioxide

Cisapride

Calcium-channel blockers: lidoflazine (not marketed in
the United States)

Antiinfective agents: clarithromycin, erythromycin, halo-
fantrine, pentamidine, sparfloxacin

Antiemetic agents: domperidone, droperidol

Antipsychotic agents: chlorpromazine, haloperidol,
mesoridazine, thioridazine, pimozide

Methadone

_ 6&/a=8 2335




Female sex©

Hypokalemia11.12

Bradycardial1:12

Recent conversion from atrial fibrillation, especially with
a QT-prolonging drug?3.14

Congestive heart failure?s

Digitalis therapyé
High drug concentrations (with the exception of quini-

dine)
Rapid rate of intravenous infusion with a QT-prolonging
drug??

Base-line QT prolongation26
Subclinical long-QT syndrome1&19
lon-channel polymorphisms20-22
Severe hypomagnesemia
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Safety — 12 weeks
Pooled analysis of 3 phase Il trials

Mirabegron
Tolterodine

25 mg 50 mg 100 mg Total ER 4 mg
Number of patients (%) Placebo (n = 1380) (n =432) (n = 1375) (n =929) (n = 2736) (n = 495)

Any TEAE 658 (47.7) 210 (48.6) 647 (47.1) 402 (43.3) 1259 (46.0) 231 (46.7)
Drug-related TEAE 232 (16.8) 87 (20.1) 256 (18.6) 172 (18.5) 515 (18.8) 131 (26.5)
TEAE leading to discontinuation 46 (3.3) 17 (3.9) 53 (3.9) 34 (3.7) 104 (3.8) 22 (4.4)
Drug-related TEAE leading to discontinuation 27 (2.0) 11 (2.5) 35 (2.5) 25 (2.7) 71 (2.6) 20 (4.0)
SAE 29 (2.1) 7(1.6) 29 (2.1) 26 (2.83) 62 (2.3) 11 (2.2)
Drug-related SAE 6 (0.4) 3(0.7) 7 (0.5) 3(0.3) 13 (0.5)

comon TEAES b aforre 0 N arl b 0L 3 a4 by TSI STLaTITs

105 (7.6) 49 (11.3) 103 (7.5) 48 (5.2)

Urinary tract infection 25 (1.8) 18 (4.2) 40 (2.9) 25 (2.7) 83 (3.0)
Antimuscarinic AEs of interest by preferred term (reported by > 2% in any group)

Headache 43 (3.1) 10 (2.3) 47 (3.4) 23 (2.5) 80 (2.9) 18 (3.6)
Dry mouth 29 (2.1) 8(1.9) 23 (1.7) 23 (2.5) 54 (2.0) 50 (10.1)
Constipation 20 (1.4) 7(1.6) 22 (1.6) 15 (1.6) 44 (1.6) 10 (2.0)
Drug-related* TEAEs by preferred term (reported by > 2% in any group)

Hypertension 63 (4.6) 30 (6.9) 65 (4.7) 32 (3.4) 127 (4.6) 30 (6.1)
Headache 18 (1.3) 4(0.9) 28 (2.0) 12 (13) 44 (1.6) 11 (2.2)
Dry mouth 22 (1.6) 7 (1.6) 13 (0.9) 20 (2.2) 40 (1.5) 47 (9.5)
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Pooled analysis of 3 phase Il trials

Placebo (n =~ 1380)

Safety

Mirabegron 25 mg

n = 432)

Mirabegron 50 mg

Mirabegron

in = 1375)

100 mg (n =~ 929)

AM

PM

PM

AM

AM

PM

Blood pressure {mmHg)

S8

]|

Bassine, maan (SE)

Findl Vsit mean (S£)

Adusted change fom

haseline, mean (SE) (95% Q'
Difesence vs. placebo,

mean (S£), 95% Ot

D8P

M

Baseline, mean (S£)

Final Vsiy mean (3E)

Adusted change fom

haseline, mean (SE) (95% Q'
Difesence vs. placebo,

mean (SE), (95% Q¢

1329
125.9 10.47)
126.2 (0.45)
0.2(0.25)
(-03,07)

139

77.1 (0.26)
1712 0.25
0.0(0186)
(-03, 03)

1326
125.0(041)
125.7 (041)
06 (025
(a1, L

1326

753 0.23)
757 (0.24)
0.4 (0161
(a1, 07)

410

1292 (081)

1288 (075
03 052,

a5 @57,

410

782 (0.48)

776 0.43)
Q.1 033,

(-08, 0.5
Q1 03N,

(09, 0.6)

410
1290 0.71)
1283 067

0.50.53)
1.0 (0.58)

y

76.1(0.46)
75.7(042)
01 034)
(=056 0.7
03 (0.37)
(1.0 04

1327
126400470
127.2 (0.46)
s 025,

056 (0.35),
(-0.1, 13)

1327
77.20.25)
77.6 10.24)
04 0.16),
01Lan
04 (0.22),
(-0.1, 08

1327

1256 (043)
1266 (041)
1.1 0.25),

05 (0.35),
(-0.2 1.2

1327
75.400.24)
76.2 (0.24)
a7 0186,
04 1.1
04 (0.23),
(-0.1,08

291

1250 (0.55)
1256 (0.51)
06 0.32)

04 0.41)

1400300
77.7 (028
02 0.21)
(-0.2 0.6
0.2 (0.26)
(-03. 0.7

890

123.7 0.&9)
1252 (0.45)
1.4 (0.33)

8 %)

0.9 (0.42)

890
530028
7630028
921
05 13
0.50.27)
(-00 1.0
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Safety — Heart rate

C
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Pukse rate (bpm)

N

Basaline, mean (SE)

Fingd Vsit maan (5F)

Adusted change fom baseline,
mean (S£), 95% Q'
Difecence vs. placebn,

mean (SE), 95% Ot
Incidence of tachyardia (%)*
Tahyarda evens, N (%)

1329

705 (0.28)
709 0. 29
04(01N
(01, 08)

43(3.1)

1326

753 0.9

747 0.29
04018
(-08, -0.1)

410

71.0 0.50)
1.7 0.52)
1.3 (0.36),

21 (49)

410

55(051)
753 (053)
0.2 0.37)

0.6 0.41)
(-0.2 14

1327

0.4 (0.28)
7.8 (0.29)
14 Q0.10,

1.0 {0.24),
05 15

52 (38)

1327

749 (0.28)
755 0.28)
06 (0.18),

1.0 0.25),
0.5 1.5

8 234M

291

104034
7129(034)
23 0.22)

19 0.28)
{13 29

43 [4.6)

830

74 4(034)
7%.5(034)
1.9 0.23)
(14 23
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Preferred term

Adverse event, n (%)

Safety — 1 year

Mirabegron

50 mg

Tolterodine SR 4 mg

Any AE
Hypertension
Urinary tract infection
Nasopharyngitis
Headache

Back pain
Constipation
Influenza

Dry mouth
Sinusitis
Diarrhoea
Arthralgia
Dizziness
Cystitis
Tachycardia

l
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Placebo effect - Symplicity [l
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TasLE 2: Drugs inducing or exacerbating hypertension.

(i) Nonsteroidal anti-inflammatory drugs
(i1) Oral contraceptives

(ii1) Sympathomimetics

(iv) Illicit drugs

(v) Glucocorticoids

(vi) Mineralocorticoids

(vii) Cyclosporine, tacrolimus

(iix) Erythropoietin

(ix) Herbal supplements

(x) VEGF inhibitors

1/ 98$ 8 >(Y #$ &! 2344
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AVP

e

Cy? —_ Ty; —_ Pho:_'.

Cys — Asn—Gin
6 5 4

I
Pro — Arg —GlyNH,
7 8 9

Cys —Asn—Gin
6 5 4

Pro —D-Arg — GlyNH,
7 8 )
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Immediate effect

Normal brain -
{normal osmolality)

Proper therapy
{slow correction of the
hypotonic state)

Osmotic

demyelination Improper
therapy
(rapid correction of

the hypotonic state)

of hypotonic state

Water gain
{low osmolality)

Rapid
adaptation

Loss :

i of sodium, '
potassium,
and chloride

(low osmolality)

adaptation

Water <——

|

Loss of organic
osmolytes
{low osmolality})
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Impairen Capacimy oF RenaL WATER EXCRETION

Decreased volume of extracellular fluid ~ Essentially normal volume of extracellular fluid

Renal sodium loss Thiazide diurerics®
Diuretic agents Hypothyroidism
Osmotic diuresis (glucose, urea, Adrenal insufficiency
mannitol Syndrome of inappropriate secretion of antdiuretic
Adrenal insufficicncy hormone
Salt-wasting nephropathy Cancer
Bicarbonaturia (renal tubular acido- Pulmonary tumors
sis, discquilibrium stage of Mediastinal tumors
vomiting ) Extrathoracic tumors
Ketonuria Central nervous system disorders
Extrarenal sodium loss Acute psychosis

Drugs
Desmopressin
Oxytocin

Diarrhea
Vomiting
Blood loss
Excessive sweating (e.g., in mara
thon runners)
Fluid sequestration in “third space™
Bowel obstruction
Peritonitis
Pancrearitis
Muscle trauma
Burns
Increased volume of extracellular fluid
Congestive heart failure
Cirrhosis
Nephrotic syndrome
Renal failure (acute or chronic)
Pregnancy

Mass lesions

Inflammatory and demyelinating discases
Stroke

Hemorrhage

Trauma

13ru55

Desmopressin

Oxytocin
Prostaglandin-synthesis inhibitors
Nicotine

Phenothiazines

Tricyclics

Serotonin-reuptake inhibitors
Opiate derivatives
Chlorpropamide

Clofibrate

Carbamazepine
Cyclophosphamide
Vincristine

Pulmonary conditions

Infections
Acurte respiratory failure
Positive-pressure ventilation

Miscellancous

Postoperative state

Pain

Severe nausea

Infection with the human immunodeficiency virus

Prostaglandin-synthesis inhibitors

Nicotine
Phenothiazines
Tricyclics

Serotonin-reuptake inhibitors

Opiate derivatives
Chlorpropamide
Clofibrate
Carbamazepine
Cyclophosphamide
Vincristine

Decreased intake of solutes
Beer potomania
Tea-and-toast dict

Excessive WATER INTAKE

Primary polydipsiat

Dilute infant formula

Sodium-free irrigant solutions (used in hysteroscopy, laparoscopy, or transurethral resection of the
prostate )

Accidental intake of large amounts of water (e.g., during swimming lessons)

Multiple tap-water enemas

6 //a=8 2333




Dose titration
Desmaopressin
No. (%)

Patients exposed
Total adverse events 398
Serious adverse events 5 (2) 10
Deaths® 2 (1) 3
Adverse events related to study medication 109 (49) 231
Most frequently reported (>3%)
adverse events related to study
medication
Headache 50 (22)

‘ - - - 74
M
:

Dry mouth 9 (4)
Micturition frequency 8 (4)
Dizziness 7 (3)
Fatigue 7 (3)

Peripheral edema 7 (3)

0!/" 80BI$S (& 233M




Cannon et al. [1999]
Chancellor et al. [1999]
Mattiasson et al. [2002]
Kuo [2002]

Rembrartt et al. [2003]

Study population

Men and women aged over 60

Men and women aged over 60

Men aged over 50

Men with benign prostatic hyperplasia

Men aged over 18 (mean in treatment group 64.5)
Men and women aged over 65

Men and women aged over 65

Length of Desmopressin Incidence of
follow up formulation hyponatremia (%)

3 weeks Oral
2 weeks Oral
2—4 weeks Nasal
3 months Nasal
3 weeks Oral
2 weeks Oral
3 days Oral

.8 # Ja ## WH62335




Table 1 Clinical and laboratory data in subjects with severe signs of hyponatremia secondary to desmopressin treatment for
enuresis.

All cases Severely altered Convulsions Significance
mental status

N 54 8 46

Desmopressin, nasal/oral 4717 5/3 42/4 Not significant
Gender, male/female 34/20 2/6 32/14 P < 0.05

Age, years 9.0 [6.5—11] 9.0 [7.8—19] 9.0 [6.0—11] Not significant
Age <6.0 years, N 1 1 10 Not significant
Blood sodium level, mmol/L 119 [116—122] 124 [120—-125] 118 [115—-121] P < 0.01

Excess fluid intake, N 25 4 21
Intercurrent illness, N 6 1 5

31 5 26 Not significant

0 &/8; 6 $# %# 234M




Male study Female study Mixed study

Exposed patients
Non-hyponatremic
Hyponatremic
Borderline (134—130 mmol/L)
Significant (<130 mmol/L)
(<125 mmol/L)
Symptomatic hyponatremia

Adverse event

O W NN W W

Serious adverse event

QOdds ratio 95% Wald confidence limits P-value

L16 1.09 .25 <0.0001

bodvweight (ml/kg) 1.09 1.04 1.16 0.0016

076 0.64 0.91 0.0025
Weight gain at time ol minimum s-sodium (%) 1.31 1.07 161 0.0106

_ BESS/a ## WH 62334




Oral vs Iintranasal

M PMS December 1972—June 2005
] Medline December 1972-August 2006

8
3
-
2
E
3
=

Intranasal Tablet
Desmopressin formulation
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BPH — sexual dysfunction
a-blockers

PDE-5 inhibitors
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PDE-5 inhibitors
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Safety In hypertension

Concerns have been raised
regarding sildenafil use in patients taking
complicated, multidrug, antihypertensive regimens,

where sildenafil could be “potentially hazardous”.
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Efficacy and safety in hypertensives

» Efficacy: 70% compared to 20% with placebo

— Irrespective of the number of antinypertensive
agents

e Discontinuation due to AE: 2% with both
sildenafil and placebo
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Safety In hypertension
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Efficacy Iin hypertension
Increased compliance
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Efficacy Iin hypertension
Increased compliance
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Efficacy in hypertension
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Con 3wk TAC 9wkTAC
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PDE-5 inh

OPlacebo
[ Sildenafil
M Open-Label

0.84 0.80

%
—
@
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Q
c
@
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O
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CVD Deaths Ml or CVD
Deaths
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ED and death — Protection with PDE5 Inh
type 2 diabetes mellitus

.14 NO PDE 5 INMIBITORS
J1 PDE 8 NHIBITORS

w
EA
2
=
S
[
-
»n

-o:r 4000 5000
FOLLOW-UP (months)

Number at nisk
NO DRUG 73 22 1
DRVUG 44 22 9

7l $ S 800233@




#2345




Alpha blockers

Presynaptic neuron Postsynaptic cell
@2
a2 -

o1 Adrenergic
N E _* receptors
al

f al‘
@ @ @

Smooth Muscle Cells
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a-blockers prescription patterns
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Efficacy Iin hypertension
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HR-CV risk



HR-CV risk
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Comorbidities
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Oral — short term
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Oral — long -term
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PDE-5 inh
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