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SiSINEporedn 1 )B0'S ini 2 patients W|th
|Lin)e caf {é_r
SHteria was developed by Schwartz and

Bﬂr-u rln 1967 and has remained
nthanged since then.
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- "|scovery by Peter Agre John
J‘]OOKJH—*- ‘University while iselating Rh
£f] rLr eniin 1992.

-~ 2 Weg Nobel prize for chemistry in 2003
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= -9 ﬂquaporln isoforms- 6 present in kidney

e Though present at birth, initially resistant
to ADH action- hypotonic urine in infants.



9 zle ur.es 1 ISopforms- 6 present In the
[oney.

r\q ,70 1 main channel in Proximal and
distal tubules
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= quaporln 2 present in the CD Is mediated
= by ADH

e Aguaporin 3 and 4 present in basolateral
surface of collecting duct
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Hyponatremia sec to ADH
induced water retention
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Volume expansion activates

Loss of sodium and water
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ocycllne / lithium
== "'r{onlc saline
_‘:""“‘iése of ADH receptor antagonist
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> No ¢ JOJQe linical studies

> [reel rm t of the SIADH with Furosemide
NEEq] Jl Jﬂ e 1981 304:329-330 Eebruary 5, 1981
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e -repOrt of using long term lasix therapy

_ﬂ-_.-f-.-

:*'E' =1 the treatment of SIADH for 12weeks.


https://mail.nyumc.org/owa/redir.aspx?C=8063799fbb6b493cb6b4093cf3810a56&URL=http%3a%2f%2fwww.nejm.org.ezproxy.med.nyu.edu%2ftoc%2fnejm%2f304%2f6%2f
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Figure 1. Serum Sodium and Weight during Long-Term Furosemide Treatment in a Patient with Inappropriate Secretion of
Antidiuretic Hormone.

Part A describes the findings during 21 days of hospitalization; part B, the observations during the next 12 weeks. The hori-

zontal dotted line denotes the lower limit of normal for the serum sodium concentration. Vertical dotted lines show the inter-
mittent discontinuation of furosemide.
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SANImEduced: ownregu atlon of Aquaporln 2
Weltelr @ annel Expressions in Rat Kidney.

rrigelt l“s A

Ligelltls 1 treatment reduced AQP2 expression

clieig natically, to 31+8% after 10 d coincident
= With development of severe polyuria.

"‘Ad’mmlstratlon of DDAVP / water deprivation and
_ stopping lithium only partially reversed the
efifects.

(J.Clin. Invest. 1995, 95:1838-1845)
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JEEN0f Demeciocycliness

Sigicll Jr comparing use of demeclocycline
elpjel I]'rrj]i' - 10 patients with Na -120-122

N STECEIV ed Demeclocycline 600-1200mg for 4-
lch ays and 3 received lithium. All patients in the

p——] e

_Eﬁleclocycllne group had improved Na to

-.g--'l"

== :_m)rmal Vs none in the lithium group

(N Engl J Med 298:173-177:1978)



VZAECEPtor-antagonistas

doCIECLIVEY blocks binding! of arginine
Vasepressini fro binding to V2 receptors
C rnu L ‘excretion of electrolyte free water.

_,—\F);@ for use In patients with
uvolemlc and hypervolemic hyponatremia
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andiSALT 2 trials

2 mulir.]-e_a;f""' randomized, double-blind,;

SIEcEno-controlled trials to study efficacy
or roL\f fptan In patients with euvolemic or
1\ PEr volemlc hyponatremia.
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(NEIM 2006, 355.:2099-2112)
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2 Jelep ,ﬁ@*‘ studies for comparlng results

°35%
> Co) CIL r*~ l'at 42 centers in US and 50
aneﬁ tlonal centers

== SIRE -mpants received oral tolvaptan 15mg
= or placebo for 30days.

Prlmary end points- change in Serum Na
from baseline to day 4 and day 30.
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Table 1. Demographic and Basdine Character istics of Patients in the SALT-1 and SALT-2 Trials.*

Characteristic SALT-1 & PValue

Toekaptan Placebo Tokaptan PMacebo SALT-1and
{ M= 102) (M=103) (M= 123} [M= 120} SALT-2 SALT-2

Age —yr
Mean 60+ 14 60£13 62+1% 6314 ; 0.66 0.72
Range 18-8B6 15-90 I7-92 28-100
Female sex — no. (3) 50 (49) 41 (40) 48 (39) 47 [39) 1.00 039
Race — no, (%) 056
White 71 (70) 76 (74) 118 (96) 109 (91)
Black 13(13) 17 (17 1(1) iR)
Hispanic 13(13) 9 (9} 3(2) 6 (5)
Cither 5(5) 101} 1) 2@
Mean body weight — kg 7823 75222 T73x19 T5x21
Mean height— cm 167210 170211 168+11 167 49
Fluid status — no, (%)
Euvolernic 61 (60} 67 (63) 63 (31} &0 (50)
Hy perv olemic 41 (40) 34 (33) 58 (47) 60 (30)
Cause of hyponatramia — no, (%)
Chronic heart fallure 35(34) 31032 16 (29) 34 (28)
Cirrhosis. 25 (25) 21 20) 38 (31) 36 (30)
SIADH and other 42 (41) 49 (48) 49 (40) 50 (42)
Mean serum sodium — mmol liter 12B.7 24 5 128 8+4.1 1295235 129,145 060
Degree of hyponatremia — no. (36) 1.00 0.93
Mild 49 (48) 51 {50 64 (52 62 (52)
Mean serum sodium — mmol/ liter 132.421.5 132.1x1.3 1323216 1324113 037 0.56 088
Marked 53 (52) 52 (50 59 (45) 58 (48)
Mean serum sodiurm — mmol fliter 125.4£3.5 125.532 126.6+2.5 125.5+3.8 084 0.07 026
Mean score on 5F.12 Health Surveyt
Physical Component Summary 334107 339105 33.0«10.6 33.1+10.8 0.78 0.95 021
Mental Component Summanry 4242116 44.7£11.9 443£119 4491116 0.15 0.89 030

* Mild hyponatremia was defined as a baseline serum sodium concentration of 130 to 134 mmol per liter. Marked by ponatremia was defined as a serum sodium concentration of less
than 130 mmol per liter. SIADH denotes syndrome ofinappropriate antidiuretc hormone secretion. Race was sdfreported Plus—-minus values are means 5D,

T Scores on the Physical Cornponent Summary of the 5F-12 range from 5 to 69, and those on the Mental Component Summary range from 8 to 73, with higher scores indicating better
functioning,




244 Patients underwent screening
205 Met inclusion criteria

|

|

102 Assigned to tolvaptan
15 mg daily

103 Assigned to placebo
15 mg daily

|

|

Increased to 30 mg or 60 mg,
if necessary

Increased to 30 mg or 60 mg,
if necessary

|

|

100 Included in safety analysis
95 Included in efficacy analysis

101 Included in safety analysis
29 Included in efficacy analysis

79 Completed 30-day study period
and 7-day follow-up

23 Withdrew

65 Completed 30-day study period
and 7-day follow-up

38 Withdrew




304 Patients underwent screening
243 Met inclusion criteria

123 Assigned to tolvaptan
15 mg daily

120 Assigned to placebo
15 mg daily

Increased to 30 mg or 60 mg,
if necessary

Increased to 30 mg or 60 mg,
if necessary

123 Included in safety analysis
118 Included in efficacy analysis

119 Included in safety analysis
114 Included in efficacy analysis

92 Completed 30-day study period
and 7-day follow-up

31 Withdrew

29 Completed 30-day study period
and 7-day follow-up

31 Withdrew
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S=.Change In area Underthe
WENeK serum sedium- Day 4

A Baseline to Day 4

Change in Average Daily AUC

&

Marked HN
SALT-1

O Tolvaptan M Placebo

Mild HN

Marked HM
SALT-2

Mild HN




SHiEge in serum;sodiuni*= day 30

B Baseline to Day 30

8 O Tolvaptan [ Placebo

N=118

Change in Average Daily AUC

Marked HN Mild HN Marked HN Mild HN

SALT-1 SALT-2



Table 2. Results of Efficacy Analysis.™

Variable

Primary end point: change in average AUC for
serum sodium — mmolfliter

All patients
Day 4
Day 30
Mild hyponatremia
Day 4
Day 30
Marked hyponatremia
Day 4
Day 30
Absolute change in serum sodium — mmelfliter
Baseline
Day 4
Mean
MNo. of patients
Day 30
Mean

MNo. of patients

Categorical change in hyponatremia —
no.ftotal no. (26)

Baseline

Mild hyponatremia

Marked hyponatremia
Day 4

Normal

Marked hyponatremia
Day 30

Normal

Marked hyponatremia
Fluid status
Urine output on day 1 — ml
Fluid intake on day 1 — ml
Difference on day 1 — mil

Patients requiring fluid restriction — 2&

Tolvaptan
(N =102)

3.624+2 68
6.224+4.10

2.524+1.95
3.87+3.01

4.56+2 .88
8.24+3 .84

128.5+4.5

133.9+4.8
a5

135.7+5.0
a5

497102 (48)
53/102 (52)

38/95 (40)
12/95 (13)

50795 (53)
7/95 (7)

3213x+1646

18251057

—1533+1429
o3

—0.32+2.
0.68x2.

O.Fex1.
2.54x4

128.F 4.

129.7+4.
83

131.0+6.2
289

517103 (50)
52/103 (50)

12789 (13)
44/289 (49)

22/89 (25)
31/89 (35)

2076x1534

14924945

—636=+1275
175

Tohlaptan
(N=123)

4.334+2 87
6.20+3 92

3.59+2.34
4.68+2.91

5.06+3.16
7.60x4.31

129.+£3.5

135.3+=3.6
115

135.9+5.9
114

647123 (52)
59/123 (48)

65/118 (55)
127118 (10)

69/118 (58)
18/118 (15)

31852543

21292110

—1059+1877
9.2

0.424+2 56
1.84+3.83

0.18+2.01
0.944+2 89

0. 7+2.99
2.72+4.41

128.9+4.5

129.6+5.2
112

131.545.7
98

627120 (52)
58/120 (48)

127114 (11)
46,114 (40)

287114 (25)
377114 (32)

1914+1366

17051396

—185+870
16.8
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SALT-2, All Patients
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0 5 1o 15 20 25 30 35 40 o 5 1o 15 20 25 30 35 40
Day Day

Mo. at Risk
Tolvaptan 22 a4 71 75 119 109 1ol
Placebo 75 69 b2 63 115 98 a5 90




SALT.], Patients with Marked HN SALT.2, Patients with Marked HN
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Serum Sodium (mmol fliter)

Vs
G{IIII|IIII|IIII|IIII|IIII|IIIIiIIII|IIII| I3||||||||||||||||||||||||||||||i||||||||||

0 5 1o 15 20 25 30 3 40 0 5 0o 15 20 2 3 3 4
Day Day

No. at Risk
Tolvaptan 51 46 43 38 38 10 50 52 51 43 45 46
Placebo 43 19 3 31 k) | 34 58 40 47 43 40 47
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Table 3. Adverse Events.*

Variable SALT-1 SALT-2

Tolvaptan Placebo Tolvaptan Placebo
(N=100) (N=101) (N=123) (N=119)

Total patient-days of drug exposure 2669 2292 3228 3055
no. of patients (%)
Adverse events occurring during study (all causes) 83 (82) 85 (71)

Serious adverse events 35 (34 30 (25)

)
Withdrawal because of adverse events 17 (17) 9 (8)
)

" Adverse events (potentially study-related) 34 (34 29 (24)
Serious adverse events ' 6 (6)1 4(3)9

Withdrawal because of adverse events 7 (7)** i 1 (D)3

Tolvaptan Group Placebo Group
(N=223) (N=220)
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> Tolvelgizigels 50 C'-"C' orplacehon
WEZMENt of yponaremia compared to
olglc,er 0 \without fluid restriction or change
m £ dlcatlons

- o E cacy evaluation there was effect on
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== fmenatl component summary

“» Adverse effects comparable in the 2 grps
with increase thirst and urination in
tolvaptan group.
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noth enly forr 30 days and sodium
_1 reased on discontinuation

,compare with standard therapy of
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