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SIADHSIADH

Syndrome of Syndrome of 
inappropriate secretion inappropriate secretion 
of of antidiureticantidiuretic hormone hormone 

SIADSIAD

Syndrome of Syndrome of 
inappropriate inappropriate 
antidiuresisantidiuresis
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Described  by Bartter & Schwartz in 1957Described  by Bartter & Schwartz in 1957

1/3 of all cases of hyponatremia

the most common cause of euvolemic hyponatremia
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DO individualize the nature of treatment and rapidity
based on:

(1) Treatment of the underlying condition

(2) The presence of neurological symptoms
(indicating likely acute onset)

(3) The speed of onset of the hyponatremia

DO discontinue any drugs known to be associated with
SIADH at the initiation of therapy, if possible

DO ensure that all the appropriate diagnostic laboratory
testing is undertaken in a patient suspected of SIADH 

However, therapy can be initiated before results are available

Strategy for correction of SIADH
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VAPTANS
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TOLVAPTAN (OPCTOLVAPTAN (OPC--41061)41061)

antagonista non peptidico 

del recettore V2 (renale) dell’ADH

attivo per via orale
V2 REC
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Il legame al recettore V2 blocca l’azione dell’ADH sulla ritenzione di H2O

�
effetto “acquaretico” (eliminazione di H2O pura e non elettoliti!)

VAPTANI   Meccanismo d’azione

Peri A JCEM, 2013;98:1321
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TolvaptanTolvaptan, a , a SelectiveSelective OralOral
VasopressinVasopressin V2V2--Receptor Receptor AntagonistAntagonist, , 

forfor HyponatremiaHyponatremia

In In patientspatients withwith
euvolemiceuvolemic or or hypervolemichypervolemic, , 

mildmild or or markedmarked
hyponatremiahyponatremia, , 

tolvaptantolvaptan isis effectiveeffective in in 
increasingincreasing serumserum sodiumsodium

concentrationsconcentrations
at day 4 and day 30at day 4 and day 30
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EfficacyEfficacy and and safetysafety of of oraloral tolvaptantolvaptan therapytherapy in in patientspatients withwith the the 
syndromesyndrome of inappropriate of inappropriate antidiureticantidiuretic hormonehormone secretionsecretion

Verbalis JG et al EurJour of Endocrinol.2011; 164: 725

Serum NaC normalization rates in the combined SIADH subgroups of SALT-1 and SALT-2 
compared with placebo at all days of measurement across the 30-day treatment period as

well as 7 days after cessation of therapy (FU)
a P<0.05 compared with placebo group
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Efficacy and safety of oral tolvaptan therapy in patients with the 
syndrome of inappropriate antidiuretic hormone secretion

Verbalis JG et al EurJour of Endocrinol.2011; 164: 725

Positive Positive changeschanges fromfrom baselinebaseline indicate indicate improvementimprovement

SFSF--12 12 GeneralGeneral HealthHealth SurveySurvey summarysummary scoresscores in thein the
combinedcombined SIADH SIADH subgroupssubgroups in SALTin SALT--1 and SALT1 and SALT--22

TolvaptanTolvaptan therapy improved selftherapy improved self--reported physicalreported physical
and mental symptomsand mental symptoms



Uso degli antagonisti del recettore della vasopressina nella pratica clinica: 
Tolvaptan nella SIADH 

EFE 2015

Oral Tolvaptan Is Safe and Effective in Chronic Hyponatremia

Berl T et al J Am Soc Nephrol 2010,21: 705

• 111 pts pNa<135
• Tolvaptan 15-60 mg/d
• mean FU 701 days

SALTWATER
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Oral Tolvaptan Is
Safe and 

Effective in 
Chronic

Hyponatremia

Berl T et al J Am Soc Nephrol 2010,21: 705
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TOLVAPTAN (SAMSCA)

is indicated for the treatment of clinically

significant hypervolemic and euvolemic hyponatremia

(serum sodium <125 mEq/L or less marked hyponatremia

that is symptomatic and has resisted correction 

with fluid restriction), 

including patients with heart failure, cirrhosis,

and Syndrome of Inappropriate Antidiuretic Hormone

Key pointsKey points
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What is the dosing regimen for SAMSCA?

The starting dose for SAMSCA tablets is 15 mg
administered once daily without regard to meals

After a minimum of 24 hours, the dose can be increased to 30 mg 
once daily to a maximum of 60 mg (two 30-mg tablets) once daily, as 

needed to achieve the desired level of serum sodium

During initiation and titration, frequent monitoring
is advised for changes in serum electrolytes and volume

Concomitant use with hypertonic saline is not recommended

To avoid dehydration, patients must have water available at all times 
and continue ingestion of fluid in response to thirst

Key pointsKey points
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SAMSCASAMSCA should be initiated and reshould be initiated and re--initiated only in ainitiated only in a

HOSPITAL where serum sodium can be monitored closelyHOSPITAL where serum sodium can be monitored closely

Too rapid correction of Too rapid correction of hyponatremiahyponatremia

(e.g., >12 mEq/L/24 hours) can cause osmotic(e.g., >12 mEq/L/24 hours) can cause osmotic

demyelinationdemyelination resulting in resulting in dysarthriadysarthria, , mutismmutism,,

dysphagiadysphagia, lethargy, affective changes, spastic, lethargy, affective changes, spastic

quadriparesisquadriparesis, seizures, coma and death. , seizures, coma and death. 

In susceptible patients, including those with severeIn susceptible patients, including those with severe

malnutrition, alcoholism or advanced liver disease,malnutrition, alcoholism or advanced liver disease,

slower rates of correction may be advisableslower rates of correction may be advisable

Key pointsKey points
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Interaction  between vaptans and other drugs

Vaptans are metabolized by cytochrome CYP3A4, and therefore caution should be 
exercised in case of coadministration of CYP3A4 inhibitors (eg, ketoconazole, macrolide

antibiotics, diltiazem) or inducers (eg, rifampicin, barbiturates), which
increase or reduce serum concentrations of vaptans, respectively 

Grapefruit is a potent inhibitor of CYP3A4, and it has been demonstrated that 
grapefruit juice increases the bioavailability of tolvaptan (mean maximal

concentration: 1.86-fold increase) Thus, patients taking these drugs should avoid 
ingesting grapefruit or grapefruit juice

Tolvaptan treatment did not have any effect on serum concentrations of other CYP3A4 
substrates, such as warfarin or amiodarone

Serum digoxin concentrations have been found to be increased
(mean maximal concentration: 1.27-fold increase) 

during coadministration of multiple (16 d) once daily 60-mg doses of tolvaptan
Patients receiving digoxin should therefore be evaluated for excessive 

digoxin effects when treated with vaptans
Peri A JCEM, 2013;98:1321

SAMSCAKey pointsKey points
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The duration of treatment with
tolvaptan, 

which is currently the only V2 receptor antagonist available
also for chronic use, 

may vary based on several issues, 
including

the etiology of hyponatremia
the chronicity of the underlying disease

the response to the drug
its tolerability

the coadministration of other drugs with
lowering effects on serum Na

Peri A JCEM, 2013;98:1321

SAMSCAKey pointsKey points
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PatientsPatients whowho are refractoryare refractory toto or or unableunable toto toleratetolerate or or obtainobtain otherother therapiestherapies
forfor hyponatremiahyponatremia, and in , and in whomwhom the benefit of the benefit of tolvaptantolvaptan treatment out treatment out weighsweighs the the risksrisks, , 

remainremain candidatescandidates forfor longtermlongterm therapytherapy withwith tolvaptantolvaptan;;
butbut in in suchsuch casescases, , liverliver functionfunction teststests shouldshould bebe monitoredmonitored carefullycarefully and and seriallyserially

((ieie, , everyevery 3 months3 months), and the ), and the drugdrug discontinueddiscontinued in the in the eventevent ofof significantsignificant
changeschanges in in liverliver functionfunction teststests ((ieie, 2 ULN of ALT)., 2 ULN of ALT).

SafetySafety AnnouncementAnnouncement
[04[04--3030--2013] 2013] FDA FDA hashas determineddetermined thatthat the the drugdrug SamscaSamsca ((tolvaptantolvaptan) ) shouldshould notnot bebe usedused
forfor longerlonger thanthan 30 30 daysdays and and shouldshould notnot bebe usedused in in patientspatients withwith underlyingunderlying liverliver diseasedisease

becausebecause itit can cause can cause liverliver injuryinjury, , potentiallypotentially requiringrequiring liverliver transplanttransplant or or deathdeath..

SamscaSamsca ((tolvaptantolvaptan): ): DrugDrug WarningWarning -- PotentialPotential RiskRisk of of LiverLiver InjuryInjury
Posted 01/25/2013

EMA EMA 

FDAFDA
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AGENZIA ITALIANA DEL FARMACO 
DETERMINA 17 luglio 2014

Riclassificazione del medicinale per uso umano «Samsca (tolvaptan)», ai sensi dell'articolo 8, comma 
10, della legge 24 dicembre 1993, n. 537. (Determina n. 753/2014). (14A05990) (GU Serie Generale 

n.175 del 30-7-2014) 
Classe di rimborsabilita' H 

Ai fini delle prescrizioni a carico del SSN, i centri utilizzatori specificatamente individuati dalle 
Regioni, dovranno compilare la scheda raccolta dati informatizzata di arruolamento che indica i 
pazienti eleggibili e la scheda di follow-up, applicando le condizioni negoziali secondo le indicazioni 
pubblicate sul sito dell'Agenzia, piattaforma web - all'indirizzo 
https://www.agenziafarmaco.gov.it/registri/ che costituiscono parte integrante della presente 
determinazione. 
Nelle more della piena attuazione del registro di monitoraggio web-based, onde garantire la 
disponibilita' del trattamento ai pazienti le prescrizioni dovranno essere effettuate in accordo ai 
criteri di eleggibilita' e appropriatezza prescrittiva riportati nella documentazione consultabile 
sul portale istituzionale dell'Agenzia: http://www.agenziafarmaco.gov.it/it/content/registri-
farmaci-sottop osti-monitoraggio 
I dati inerenti ai trattamenti effettuati a partire dalla data di entrata in vigore della presente 
determinazione, tramite la modalita' temporanea suindicata, dovranno essere successivamente 
riportati nella piattaforma web, secondo le modalita' che saranno indicate nel sito: 
http://www.agenziafarmaco.gov.it/it/content/registri-farmaci-sottopos ti-monitoraggio 
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International and national treatment recommendations for SIADH

Verbalis JG.Cur Med Res & Opin 2014, 1–7
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Greenberg A et al Kidney International.2015:88, 167

Choice of initial therapy according to baseline serum
sodium concentration: all patients

Current treatment practice and outcomes. 
Report of the hyponatremia registry
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Greenberg A et al Kidney International.2015:88, 167

Current treatment practice and outcomes. 
ReportReport of the hyponatremia registry

ChangeChange in in serumserum sodiumsodium concentrationconcentration fromfrom baselinebaseline
byby initialinitial monotherapymonotherapy

FR, fluid restriction; HN, hyponatremia; NS, isotonic saline
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Greenberg A et al Kidney International.2015:88, 167

Current treatment practice and outcomes. 
Report of the hyponatremia registry

Overly rapid correction is defined as [Naþ] 412meq/l in any 12 h period or 418mEq/l in any 48 h period.
a Initial therapy refers to first treatment modality selected for hyponatremia. Only episodes during which a patient received only a single modality

(or no treatment) during that initial interval are included.
b Monotherapy includes any interval, initial or subsequent, during which only the single listed treatment was received. 

c Any use includes any therapy period during which specified treatment was received irrespective of whether another treatment was also received.
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RealReal--life experience of life experience of tolvaptantolvaptan use in the treatment of severe use in the treatment of severe hyponatraemiahyponatraemia
due to syndrome of inappropriate due to syndrome of inappropriate antidiureticantidiuretic hormone secretionhormone secretion

Tzoulis P et al.2015

Contingency table for rate of sNa
correction with tolvaptan

Linear regression between baseline sNa (x axis) and 
sNa correction in first 24 hours after initiation of 

tolvaptan (y axis)

Red vertical line indicates baseline sNa of 125 mmol/l
Red horizontal line indicates sNa increase of 12 mmol/l in first 24 hours

Correlation coefficient: - 0.23 (p value 0.012)
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Real-life experience of tolvaptan use in the treatment of severe hyponatraemia
due to syndrome of inappropriate antidiuretic hormone secretion

Tzoulis P et al.2015

In conclusion, 
this study confirmed the effectiveness of tolvaptan in correcting hyponatraemia in 
SIADH, but it also showed a significant risk of overly rapid sodium correction in real-
life clinical practice when rigorous electrolyte monitoring was not in place.  Our real-
world data highlight the need for prospective studies examining the safety of tolvaptan
use under appropriate monitoring in patients with sNa < 125 mmol/l and also for studies 
evaluating the efficacy and safety of lower tolvaptan doses such as 7.5 and 3.75 mg.

Scatter plot of magnitude of sNa rise 
for different initiation doses

(7.5 mg vs 15 mg)

Horizontal lines indicate the mean 24-hour sNa rise for each group

Relative frequency distribution of sNa change in first 24 hours
after tolvaptan therapy
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TOLVAPTAN TOLVAPTAN 7,5 mg/d

Starting of Tolvaptan (90 days after TBI)

Days

Serum sodium

Nadir 125 Nadir 125 

mEq/L

Intensive Intensive RehabilitationRehabilitation UnitUnit (IRU)(IRU)

STOP STOP 

TolvaptanTolvaptan

StopStop
TOLVAPTAN TOLVAPTAN 7,5 mg/d

M, 28 yr, severe TBI (GCS=3), post-traumatic seizure treated with levetiracetam

Extremely severe disability at admission and moderate disability at discharge from the IRU

Low dose Low dose TolvaptanTolvaptan therapy for 3 monthstherapy for 3 months
••Normalization of serum sodiumNormalization of serum sodium
••Good response to the rehabilitation treatmentGood response to the rehabilitation treatment

After drug withdrawal serum sodium remained stable After drug withdrawal serum sodium remained stable 

TolvaptanTolvaptan therapy in the posttherapy in the post--acute phase of TBIacute phase of TBI
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TOLVAPTAN TOLVAPTAN 15 mg/d15 mg/d

TOLVAPTAN TOLVAPTAN 7,5 mg/d7,5 mg/d

Starting of Tolvaptan (5 yr after TBI) 

Days

Saline 3%Saline 3%

Serum sodium, mEq/L TOLVAPTAN  TOLVAPTAN  7,5 mg 7,5 mg forfor 4d/4d/wkwk

SeizureSeizure
SeizureSeizure

Diagnosis of SIADH 
�Low dose Tolvaptan therapy for 12 months

• normalization of serum sodium
• disappearance of seizures
• amelioration of neurological picture

The patient is undergoing therapy with low dose Tolvaptan since 15 months 
without side effects

M 35 yr,  previous severe TBI (GCS=3) with residual moderate disability and post-

traumatic epilepsy treated with levetiracetam

Tolvaptan therapy in a patient with previous severe TBI
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SIADHSIADH--relatedrelated hyponatremiahyponatremia in hospital in hospital dayday care care unitsunits: : 
clinicalclinical experienceexperience and management and management withwith tolvaptantolvaptan

De las Peñas R et al Support Care Cancer 2015

Recommendations for treating hyponatremia in cancer patients in hospital day care units
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‘Dos and don’ts’ in the use of tolvaptan in SIADH

�� DODO considerconsider tolvaptantolvaptan therapytherapy forfor patientspatients withwith hyponatremiahyponatremia due due toto SIADHSIADH
withoutwithout severe severe symptomssymptoms, in , in accordanceaccordance withwith itsits licenselicense in the EUin the EU

�� DO NOTDO NOT commencecommence tolvaptantolvaptan asas anan outpatientoutpatient

�� DO NOTDO NOT initiateinitiate tolvaptantolvaptan immediatelyimmediately after after useuse of of hypertonichypertonic salinesaline

�� DODO monitor monitor patientspatients fromfrom the time of the time of initiationinitiation of of tolvaptantolvaptan toto avoidavoid overlyoverly
rapidrapid correctioncorrection

��DODO useuse cautioncaution in in treatingtreating patientspatients withwith tolvaptantolvaptan ifif theirtheir serumserum [[NaNa++] ] isis
<120 <120 mmolmmol/L, /L, owingowing toto the the higherhigher riskrisk of of overlyoverly rapidrapid correctioncorrection

�� DODO encourageencourage oraloral fluidfluid intakeintake whenwhen usingusing tolvaptantolvaptan

�� DODO considerconsider interruptinginterrupting therapytherapy forfor 11––2 2 daysdays once [once [Na+Na+] ] reachesreaches
125 125 mmolmmol/L /L ifif the the initialinitial [[Na+Na+]  ]  waswas <120 <120 mmolmmol/L /L toto allowallow slowerslower equilibrationequilibration

�� DODO considerconsider the the likelylikely needneed forfor continuedcontinued tolvaptantolvaptan therapytherapy in relation in relation toto
the the underlyingunderlying cause of SIADHcause of SIADH

�� DODO checkcheck liverliver functionfunction teststests ifif therethere are are symptomssymptoms suggestingsuggesting liverliver toxicitytoxicity

Aylwin S et al. Cur Med Res & Opin. 2015; 31:1755
EFE 2015
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Research agendaResearch agenda

Future studies are needed to assessFuture studies are needed to assess

•• the exact the exact indications for vaptans

•• the impact the impact of treatment with vaptans on length of stay and mortalityof treatment with vaptans on length of stay and mortality

•• the optimal regimen of carethe optimal regimen of care

•• tthe cost/effectiveness analysis



Bondanelli MartaBondanelli Marta
Franceschetti PaolaFranceschetti Paola
Rossi RobertaRossi Roberta
Zatelli Maria ChiaraZatelli Maria Chiara

Tagliati FedericoTagliati Federico
Buratto MattiaBuratto Mattia
Bruni StefaniaBruni Stefania

BellioBellio Maria EnricaMaria Enrica
CelicoCelico MariellaMariella
Damiani LucaDamiani Luca

Lodi MicolLodi Micol
Lupo SabrinaLupo Sabrina

MungariMungari RobertaRoberta

Rossi MartinaRossi MartinaSezione di Endocrinologia e Medicina Interna
Direttore Prof. Ettore degli Uberti 

Dipartimento di Scienze Mediche
Università degli Studi di Ferrara

Maria Rosaria Ambrosio Maria Rosaria Ambrosio mbrmrs@unife.itmbrmrs@unife.it
Ambulatorio delle Patologie Ipofisarie Ambulatorio delle Patologie Ipofisarie 

0532 2365190532 236519


