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Sindrome

ﬁy”;@ POLIURIA (> 50 mi/kg di peso corporeo nelle 24 ore)

~“r | poliurica polidipsica

POLIDISPIA (> 3 L/die)

Insipido (DI) centrale Diabete insipido (DI) nefrogeno
f} {1
difetto di AVP resistenza renale all’azione di AVP

(completo o parziale)

Cause

*Genetiche
*Acquisite

urine ipotoniche (<300 mOsm/kg H,0)

Diabete insipido (DI) dipsoc
(polidipsia primaria)

0
alterazione centro sete

Cause

*Psijchiatriche
*Organiche




ndrome poliurica polidipsica

iagnosi

Sm urinaria <300mOsm/L,
sm plasmatica > 295mOsm/L
s0dio >145 mmol/l

Dl completo
N\

Osm urinaria >700mOsm/L

Polidipsia primaria

Osm urinaria <700mOsm/L,
osm plasmatica > 295mOsm/L
0 sodio >145 mmol/l

_ Polidipsia primaria

Sm urinaria
>50% <50%

DI CENTRALE DI NEFROGENO

ﬂ Osm urinaria
~9% <%

BASSA ACCURATEZZA DIAGNOSTICA ~ 70%




gnostic Accuracy of Copeptin in the Differential AVP ‘
gnosis of the Polyuria-polydipsia Syndrome: PR L £ 124 126 164
rospective Multicenter Study B — —

95 pazienti con sindrome
poliurica polidipsica

overall p<0.0001
p<0.0001 (p«,édjust=-<0.001)

>

B overall p<0.0001
p<0.0001 (p-ldjust=<0.001 )

R 20- I I 2150- I I
] =]
= 154 E..
g = 100- T
= o £
AVP basale > 3 pg/ml 2 " 3
U £ | S 504
s s 2
Diabete Insipido 2 = e o ~-opm. 3
Nefrogenico ; ‘ ; =
9 S &
& .@“} S
s N B
0 ey mgE, N gt' \ge *Q
54% sensibilita, O & g &
cpr e S
85%specificita T & ¢ s
1 o

opeptina basale > 20 pmol/L
paziente con poliuria -polidipsia

Timber K et al JCEM 2015



agnostic Accuracy of Copeptin in the Differential
agnosis of the Polyuria-polydipsia Syndrome:
Frospective Multicenter Study

Osmotically stimulated AVP and copeptin plasma levels in the differenti:

55 pazienti con sindrome poliurica polidipsica diagnosis of the polyuria-polydipsia syndrome

............ _.....""."_."""""""E E‘...............................: - averall p=0.0001
Opeptlna St|m0|ata ; AVP StImOlatO g p=0.0001 {p-adjust.=
jio >147 mmol/L dopo test combinato sodio >147 mmol/L dopo test combinato T
orivazione idrica/infusione di salina 3% deprivazione idrica/infusione di salina 3%
1.9 pmol/L = DI centrale <1.8 pg/ml = DI centrale ; T
4.9 pmol/L = polidipsia primaria > 1.8 pgl/ml = polidipsia primaria q . 2

< < <
—————————————————— ¥ &
1% specificita, 94% sensibilita | 93% specificita, 83% sensibilita &5
__________________ &

qﬁ'

Timber K et al JCEM 2015,
EFE 2020




A Copeptin-Based Approach
the Diagnosis of Diabetes Insipidus

144 pazienti con sindrome poliurica polidipsica A Central Diabetes Insipidus vs. Primary Polydipsia

st con infusione di ipertonica

o

75
0 e.v. di 250 ml di ipertonica al 3% NaCl, .
infusione a 0.15 ml/kg/min fino a Na+ 150 mmol/L) . T
............... . ;g" 5o '
Copeptina stimolata : —
<4.9 pmol/L = DI centrale S x5l
> 4.9 pmol/L = polidipsia primaria
o ===
Central Primary
Dl Polydipsia

Hypertonic Saline
Infusion Test

Fenske W et.al N Engl J Med 2018; 428

EFE 2020




A Copeptin-Based Approach
the Diagnosis of Diabetes Insipidus

B Complete or Partial Central Diabetes Insipidus vs. Primary Polydipsia 141 pazienti
144 pazienti con sindrome poliurica polidipsica I
e o Test Assentamento +
st con infusione di ipertonica Desmopressina
0 e.v. di 250 ml di ipertonica al 3% NaCl, T ) Diagnosi
nfusione a 0.15 ml/kg/min fino a Na+ 150 mmol/L) . z:. 5 DI parziale in 77 su 105
i 50+ pz
% Accuratezza
g ° diagnostica 73%
Copeptlna stimolata £4.9 pmol/L 25 °
Diagnosi DI parziale in 99 su 104 pz - \ g
_ Complet¢ Partial Primary Complete | Partial ~ Primary
Central | Central Polydipsia Central |Central Polydipsia
DI DI DI DI

Hypertonic Saline
Infusion Test

Fenske W et.al N Engl J Med 2018; 428

Water-Deprivation

Test



\drome poliurica polidipsica

1 20 28 32 124 126 164
SPepti;e.
egnale
C O P E PT I N A AVP Neurophysina ll Copeptina
Algoritmo proposto
Baseline Copeptin
Copeptin Copeptin
<21.4 pmoljL >21.4 pmoliL
1 (without prior thirsting)

Stimulated Copeptin (hypertonic saline)
[until Plasma sodium >147-150mmolfL]

| !

Stimulated Stimulated
copeptin copeptin
<4.9pmol/L >4.9pmol/L

Complete or Nephrogenic DI

partial CDI

Christ-Crain M .2019
Reviews in Endocrine and Metabolic Diso
doi.org/10.1007/s11154-019-09509-9



Test con infusione di ipertonica

Somministrato un bolo e.v. di 250 ml di soluzione salina ipertonica al 3% NaCl, con successiva
infusione ad una velocita di 0.15 ml/kg/min.

Ad intervalli di 30 min prelevati campioni di sangue per il dosaggio di sodio ed osmolalita plasmatica,
urea e glicemia.

Natremia monitorizzata mediante emogasanalisi fino al raggiungimento di 150 mmol/L.

A quel punto

- prelievo di un campione di sangue per il dosaggio della copeptina, poi

- somministrata acqua (30ml/kg) nell’arco di 30 min, seguita nell’ora successiva da
500 ml di infusione di soluzione al 5% di glucosio.

SICUREZZA . —
Nausea , mal di testa, vertigini e malessere
Fenske W et.al N Engl J Med 2018; 428 Q:} |n Oltre |I 70% dEI paZ|ent|

EFE 2020



\drome poliurica polidipsica

suspected hypotonic polyuria

Confirm the presence of polyuria __________ Urinary Volume <50mi/kg/24h
(=50m] kg2 4h) I

1
Urine osmolality =B00mOsm, kg GU evaluation
|

Serum Sodium, Plasma asmaolality

Low serum sodium [£135) S P et T High serum sodium (=147)

| I
Primary polydipsia /\\ Central or nephrogenic DI
Baseline

Water deprivation test Copeptin
Copeptin Copeptin
Urine osmolality Urine asmalality Urine asmolality >21.4pmal/L <21 4pmalfL
>800mOsm/kg 300-800mOsm/ kg <300mOsmkg | LY
| | | Nephrogenic DI Hypertonic saline test
Mild Desmopressin Desmopressin
Primary test test Stimulated copeptin Stimulated copeptin
polydipsia o N (at plasma sodium (at plasma sodium
9% 9% S E0% <50% =150mmol/L =4.9pmol/L =150mmual/L =4.9pmol/L
increase increase increase increase
Primary Partial Complete Mephrogenic
: : polydipsia central central DI ol Primary polydipsia Soepiete o Rer i
rrist-Crain N, Fenske WK J o central D

idocrnol Invest 2019

EFE 2020




Arginine-stimulated copeptin measurements in the

differential diagnosis of diabetes insipidus: a prospective

diagnostic study

98 pazienti con diagnosi di polidipsia primaria (58),
DI centrale completo (24) e DI centrale parziale (24)

DD diEEIENNSIPICOFCEN I ENENIBlEIRSIcNpIImEIE

Stimolo non osmotico :
arginina 0.5 mg/kg in 500 ml salina 0.9% in 30 min ev

Copeptin concentrations after arginine stimulation in patients with
diabetes insipidus (complete and partial) and primary polydipsia

Copeptina stimolata (60 min dopo somministrazione di ARG)
<3.8 pmol/L = Diabete Insipido

>3.8 pmol/L = Polidipsia Primaria
Sensibilita 93% Specificita 92%

Accuratezza diagnostica 93%

Copeptin (ph)

40

30

b
=
1

10—

[ Patientswith diabetes insipidus
[ Patientswith pnimary pokydipsia

Tirne (rnim)

Winzeler B et al. Lancet Vol 394 August 17, 201



Arginine-stimulated copeptin measurements in the
differential diagnosis of diabetes insipidus: a prospective

::Iiag nostic study Copeptin concentrations after arginine stimulation in patients with
diabetes insipidus (complete and partial) and primary polydipsia

D diabete insipido centrale parziale e polidipsia primaria

. + [ Patientswith partial diabetes insipidus
Stimolo : [ Patients with complete diabetes insipidus
1 Patientswith primary polydipsia
Se il sospetto di DI centrale rimane elevato .
8 B
nonostante COPEPTINA stimolata con ARG> 3,8 pmol / L
& ]

test di restrizione dell'acqua (o salina ipertonica) Eﬁ I B S S I
. .. : : : T B S =
piu somministrazione di desmopressina T ‘%% é% | . T
0 0 45 i 90 13

Tirne {min)

Winzeler B et al. Lancet Vol 394 August 17, 2019
EFE 2020




Arginine-stimulated copeptin measurements in the
differential diagnosis of diabetes insipidus: a prospective

diagnostic study

DIDGIAEIENNSIPICOICENIEIE

ENelICIPSIaNeHIENE)

98 pazienti con diagnosi di polidipsia primaria (58),
DI centrale completo (24) e DI centrale parziale (2«

COPEPTINA STIMOLATA DA ARGININA
NEI CONTROLLI
- 30 adulti, 42 bambini che hanno effettuato il test per diagnosi di GHD -

40

30—

20—

Copeptin (pM)

10+

SICUREZZA:

TEST BEN TOLLERATO:

* nausea lieve : ~50% dei pazienti ~ 25% dei controlli

« altri sintomi lievi ( vertigini, parestesie, cefalea, malessere
svomito in 2 controlli, poi esclusi dalla studio

1 1 T
0 30 45 60

Time {min)

T
S0

120

e

120

Time (rmin)

Figure 3: Copeptin concentrations after arginine stimulation in (&) the pooled dataset of healthy adults and

(B} children

Winzeler B et al. Lancet Vol 394 August 17, 2019

EFE 2020




Arginine-stimulated copeptin measurements in the
differential diagnosis of diabetes insipidus: a prospective

diagnostic study
CURVE ROC
Cut off copeptina: 3.8 pM a 60 min
A B C
100 — - — 7 e
40 ‘ I5pM (97%, 91%) .7 | |zspMeam7E) o _ E 38pM (92%, 53%)
£ ) '
g - 7 o ] *
E I’ - -
ERRLE . g
20 . ~
o - | ] ] ] 1 | ] ] ] 1 ] ] ] ] ]
100 80 60 40 20 0 100 B0 60 40 20 0 100 B0 60 40 20 O
Specificity (%) Specificity (%) Spacificity (%)

Figure 4: Recelver-operating-characteristic area under the curve and best copeptin cutoff at 50 min after
arginine stimulation in the (A) development cohort (B) validation cohort and (C) pooled patient dataset

In panel B, the best cutoff derved from the development cohort is being validated in thevalidation cohort. Datain
parentheses are specificity and sensitivity.

Winzeler B et al. Lancet Vol 394 August 17, 2019

EFE 2020




1drome poliurica polidipsica

Algoritmo proposto

COPEPTINA

20 28 32 124 126 164
ptide
Jnale

AVP Neurophysinall Copeptina

\\% \\

4
(g

Christ-Crain M Neuroendocrinology 2020

DOI: 10.1159/000505548

Baseline copeptin

v

v

Copeptin
<214 pmol/L

Copeptin z21.4 pmol/L
(without prior thirsting)

v

Arginine-stimulated copeptin

v v

Stimulated Stimulated
copeptin copeptin
=3.8 pmol/L =3.8 pmol/L

v v

Unclear cases:
hypertonic saline infusion
with cutoff 4.9 pmol/L

EFE 2020




¢

. Qi Sindrome poliurica polidipsica
Ina nella diagnosi di DI post  -chirurgico

ﬁ

205 pazienti sottoposti a chirurgia ipofisaria

100 B All patients (n = 205)
B Copeptin measurements =12 h post-surgery (n = 157)
90
eptina post -intervento .
...................................... o
. 2.5 pmol/L > 28 DIABETE INSIPIDO 2
alore predittivo positivo = 81% g 7
specificita 97%) 2
30 pmol/L => non compare DI . I -:
alore predittivo negativo = 95% N

sensibilita 94%)

Refardt J clin Endocrinol 2019

EFE 2020



COPEPTINA e IPONATREMIE

20 28 32 124 126 164

AVP Neurophysina ll Copeptina

valuation of copeptin and commonly used laboratory parameters
r the differential diagnosis of profound hyponatraemia in

yspitalized patients: "'The Co-MED Study'.

elevati livelli di
copeptina ( >84 pmol/L)

4

suggestivi di iponatremia ipovolemica

Nigro A et al. Clin Endocrinol. 2017,

Plasma Copoptin ovals gm ot

HRERELBRERAABRER

g
[ =T = |

el

P<0.0001




COPEPTINA e IPONATREMIE

28 32 124 126 164

Plasma copeptin levels in different subtypes of SIAD

P Neurophysina ll Copeptina

COPEPTINA E SIAD 225 | Type Al 10% ———
200 -

. . . . ) = 115 - TypeE' 20%
i persistentemente elevati di copeptina S e
(> 38 meI / L) E 9 .| A= Erralic pallern
=N
. . = B0 - = : Creun b
ono suggerire una produzione £ i B Hﬂbﬂl“b”ﬂbfﬂ |
neoplastica extra-ipotalamica di AVP g ] C= Nonstppracsiie A
umori del polmone). g 40 - D= Hypovasopressine
= ] antidiurasis
@ 30
o - E= Barostal resel
ED —

10 - TypeB’, 14%
P L) 1 e ot R O 7 \ ERRRE .. ....
0 TypeD,12%

Dietaction limil

250 260

2?:EI EE;IJ 290 300 310
D
Copeptina non rilevabile = SIAD nefrogenica

Fenske WK, et al. 2014
Refardt V et al. 2019

EFE 2020




COPEPTINA, STRESS e MALATTIE ACUTE

Hypothalamus
Synthesis of pro-AVP, the
precursor hormone of AVP and
copeptin, n the neurons of the i3 /
PVN and SON. ) ) )}

Cleavage of AVP and copeptin
and transport along the axons.

Transport in vesicles via
portal vessels,

1 COPEPTINA

AVP stimulates endocrine
cells to release ACTH,

Equimolar release of AVP and copeptin upon
appropriate stimulation.

PROGNOSI SFAVOREVOLE
SEPSI

INFARTO MIOCARDICO

KatanM, et al.. Ann Neurol. 2009

*Reichlin T, et al.. J Am Coll Cardiol. 2009;
STROKE ISCHEMICO «Katan M, Christ-Crain M.. Swiss Med WKly. 2010;

*Zhong Y, et al. : Clin Chim Acta. 2017

*DeMarchisGM, et al. A Neurology. 2019;

*Christ-Crain M. Rev Endocr Metabol Disorders 2019

EFE 2020




European Heart Journal: Acute Cardiovascular Care

se of copeptin for rapid © The European Socity of Cardiclogy 017
» Article reuse guidelines:
Ile-out of acute myocardial s comourls armisons | o o
farction journals.sagepub.com/homelacc Biomarker kinetics by AMI diagnosis.
®SAGE
—+=Copepting AR Copeptin, other == cTal, AMI cTnl, other
4] 20
ristian Mueller'!, Martin Méckel?, Evangelos Giannitsis?, g A
rt Huber?, Johannes Mair®, Mario Plebanié, Kristian Thygesen’, " 8 .
lan S Jaffe8, Bertil Lindahl? and the ESC Study Group on ~ R .
omarkers in Cardiology of the Acute Cardiovascular Care '—..-EZ ~~ .
sociation S 15 \.\ A
g " Wy
5 . 4]
Dh-2h 2h-4h 4hgh th-8h 2h-10h 10m-12h  24h-30n
. . . Time after onset of sympioms
he use of copeptin  within a dual-marker strategy

gether with cTn for rapid rule-out of acute miocardial infarction
‘recommended whenever sensitive or hs  -cTh assays are not available.

cut -off level of 10 pmol/l should be used.

“Institutions using sensitive or hs-cTn assays, ongoing research will need to more
xactly define subgroups with relevant incremental values of copeptin before it can be

commended for routine use
EFE 2020




COPEPTINA e IMA

Diagnostic accuracy of cTn alone and in combination
with copeptin at presentation

Diagnostic accuracy of cardiac troponin and copaptin
100 , Qb hs-cTh
t Dl 0 R ha-cTa
Dlgs o O O B e e

6,30 —

3070 . .
Loss cTn: cardiac troponin;
' hs-cTn: high-sensitivity cTr

0 h conventonal ¢ Tn O h senstive aTn 0 h high-sensifvity <Tn
+  h copaptin + 0 h copagtin +{ h copaptin

Diagnasiic vals of cTn alone # Incresmantal dagnostc value of capaptin

The incremental value of copeptin is substantial with
conventional cTn, small with sensitive cTn and very small
with hs-cTn when compared with hs-cTn alone.

Mueller C et al. European Heart Journal: Acute Cardiovascular Care 2018, EEE 2020



COPEPTINA e RENE POLICISTICO

Rene policistico (ADPKD)

AVP induce la produzione di cAMP,
potente stimolatore della formazione e crescita dell

Elevati livelli di copeptina = marker di rapida progressione

Schrier RW, et al. JASN 2014
Meijer et al. Clin Am Soc Nefrol 2011

EFE 2020
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Ruolo diagnostico

_ _ Markers prognostico
Ictus ischemico

Marker prognostico Infarto miocardico ' Ruolo diagnostico

Ruolo diagnostico

Ruolo diagnostico?

Marker prognostico

Marker prognostico EFE 2020







COPEPTINA e IMA

)ssible integration of copeptin into the work flow in the emergency department.

Primary ED management of patients with suspected ACS
—— STEMI, very high-risk
Patients with Primary PCI
suspected ACS il Early invasive
ECG T
Vitals » High risk . » Admission CPU
Blood draw ' ! ACS: acute coronary syndrome; CPU: chest pain unit
Troponinonly f Invasive ECG: electrocardiogram; cTn: cardiac troponin; ED:
» based protocol ; emergency department; (hs)Tn: highsensitivity tropon:
Low-to Generally not | NSTE-ACS: non-ST-elevation ACS; PCI: percutaneol
intermediate eligible for ! coronary intervention; STEMI: ST-elevation myocardis
risk patients discharge 1 : : infarction.
with . | (hs)Tn elevated ;
4 Generally : | : . )
o eligible for | | cTn+Copeptin || Copeptin 210pmol/i Discharge
PR discharge | | based protocol || copeptin<iopmol/i —| Workup plan
Decision timeline
| I | |
| | | |
10min <60min <90min

Mueller C et al. European Heart Journal: Acute Cardiovascular Care 2018, EFE 2020
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COPEPTINA e IMA

Copeptin levels at presentation to the emergency department
(a) in all patients according to adjudicated final diagnosis
(b) in patients with acute coronary syndrome only

(@) (b)
200+ 200 T
150 T T
= =150
E = p = 0.001
3 p=0001 E
= €
T 100 = 100
@ o i B
3 o
[=] =
o (]
=0.004
501 50— P
o T ! i | T 0 T T T
A Unstable Cardiac but Non-cardiac  Unknown STEMI NSTEMI Unstable angina
angina nol CAD

Mueller C et al. European Heart Journal: Acute Cardiovascular Care 2018, EEE 2020




