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Klinik:
e Sklerenikterus

Klinischer Fall (46 Jahre, mannlich)
Petechiae’

* Petechiale Einblutungen

* Allg. Schwache

Labor:
* Kreatinin
e |DH

* Haptoglobin
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ADAMTS13, a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13; aTTP, acquired thrombotic thrombocytopenic purpura; Ery, erythrocytes; LDH, lactate dehydrogenase;

TMA, thrombotic microangiopathy.

Voelker L, et al. ADAMTS13 and VWF activities guide individualized caplacizumab treatment in patients with aTTP. Blood Adv. 2020;4(13):3093-3101.
Voelker L, et al. Real-world data confirm the effectiveness of caplacizumab in acquired thrombotic thrombocytopenic purpura. Blood Adv. 2020;4(13):3085-3092
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Diagnose der TTP

>10%

<10%

positiv

negativ

immer <10E

positiv negativ

mind. 1x positiv

immer negativ

Sukumar S et al. J. Clin. Med. 2021, 10(3), 536 -
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Klinischer Fall (46 Jahre, mannlich)

Labor .
Plasmic ADAMTS13

. score Aktivitat <10%
Kreatinin 5.31 mg/dL

Skelerenikterus

‘ LDH 1677 U/L 0-4 niedrig 4.3%
Haptoglobin <0.2 g/L
H &/ 5-6 moderat 56.8%
Petechiae
Hamoglobin 9.3 g/dL
7 hoch 96.2%
Fragmentozyten 6/1000 Ery
Allg. Schwache .
Thrombozyten  3x10%/L Plasmic score 5

TTP
(ADAMTS13 Aktivitat <0.3%)

TMA

5 05.11.2021 Paul Brinkkotter | Klinik 1l fir Innere Medizin, Uniklinik K6In




6 05.11.2021

TTP — aktuelle Therapieoptionen

3 Saulen der Therapie

Tagliche Plasmaseparation
(PEX) bis zur Normalisierung
der Thrombozyten

Immunsuppression
(Corticosteroide und/oder
Rituximab)

Caplacizumab

* Entfernung von ULVWF
* Reduktion der Autoantikdrper
. Ersatz von ADAMTS13

Hemmung der
Autoantikérperbildung

Hemmung der
Thrombozytenaggregation

PEX: Plasmaseparation

ULVWEF: Ultra-large von Willebrand Factor
ADAMTS13: a disintegrin and metalloprotease with thrombospondin type 1 motif, member 13
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Klinischer Fall
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Caplacizumab: Real-World Experience (2018-2019)

Real-World Experience (12/2019: 60 Patienten)

£
g

EMA Zulassung 08/2018

Deutschland

» Compassionate use program 09/2018
» Offizielle Markeinfihrung 10/2018

EMA, European Medicines Agency.
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Caplacizumab: Real-World Experience (2018-2019)

REGULAR ARTICLE ! blOOd advances

Real-world data confirms the effectiveness of caplacizumab in acquired
thrombotic thrombocytopenic purpura

Linus A. V6Iker,1'2'* Jessica Kaufeld|3"' Wolfgang Miesba(:h,4 Sebastian Bréhler,"2 Martin Reinhardt,3 Lucas KLihne,"2 Anja Mijhlfeld,5
Adrian Schreiber,®” Jens Gaedeke,®” Markus Tolle,® Wolfram J. Jabs,® Fedai Ozcan,'® Silke Markau,'" Matthias Girndt,'"

Frederic Bauer,'?"® Timm H. Westhoff,'>'® Helmut Felten,'* Martin Hausberg,'* Marcus Brand,'® Jens Gerth,'® Markus Bieringer,'”
Martin Bommer,'® Stefan Zschiedrich,'® Johanna Schneider,'® Saban Elitok,2° Andreas Gawlik,2° Anja Géckler,?' Andreas Kribben,?"
Vedat Schwenger,22 UIf Schoenermarck,2® Maximilian Roeder,2* Jorg Radermacher,2%2¢ J6m Bramstedt,27 Anke Morgner,28

Regina Herbst, 28 Ana Harth,2° Sebastian Potthoff,3° Charis von Auer, Ralph Wendt,32 Hildegard Christ,®® Paul T. Brinkkoetter,"wr and
Jan Menne®*

blood advances

ADAMTS13 and vWF activities guide individualized caplacizumab
treatment in patients with aTTP

Linus A. Vélker,"?* Jessica Kaufeld,®* Wolfgang Miesbach,* Sebastian Brahler,"? Martin Reinhardt,® Lucas Kiihne, ' Anja Miihlfeld,®
Adrian Schreiber,® Jens Gaedeke,® Markus Télle,” Wolfram J. Jabs,® Fedai C")zcan,9 Silke Markau,'® Matthias Girndt,'® Frederic Bauer,""
Timm H. Westhoff,"" Helmut Felten,'? Martin Hausberg,'? Marcus Brand,'® Jens Gerth,'* Markus Bieringer,'® Martin Bommer,'®

Stefan Zschiedrich,'” Johanna Schneider,'” Saban Elitok,'® Andreas Gawlik,'® Anja Gackler,'® Andreas Kribben,'® Vedat Schwenger,2°
UIf Schoenermarck,?' Maximilian Roeder,?? Jorg Radermacher,?® J6m Bramstedt,?* Anke Morgner,25 Regina Herbst,?® Ana Harth,2®
Sebastian Potthoff,2” Charis von Auer,2® Ralph Wendt,2° Hildegard Christ,?° Paul T. Brinkkoetter,">" and Jan Menne®*

Voelker L, et al. ADAMTS13 and VWF activities guide individualized caplacizumab treatment in patients with aTTP. Blood Adv. 2020;4(13):3093-3101.

Voelker L, et al. Real-world data confirm the effectiveness of caplacizumab in acquired thrombotic thrombocytopenic purpura. Blood Adv. 2020;4(13):3085-3092. UNIKLINIK
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Caplacizumab: Real-World Experience (2020)
blOOd ISSUES v FIRSTEDITION  ABSTRACTS -  COLLE

RESEARCH ARTICLE | NOVEMBER 4, 2020

Real-World Evidence of Caplacizumab Use in the
Management of Acute TTP

Qs Clinical Trials & Observations

Al
I

blOOd ISSUES ~  FIRSTEDITION  ABSTRACTS

Tina Dutt &%, Rebecca J Shaw, Matthew James Stubbs, Jun Yong, Benjamin Bailiff,

Tanya Cranfield, Maeve P Crowley, Michael J R Desborough, Toby Andrew Eyre, RESEARCH ARTICLE | NOVEMBER 4, 2020
Richard Gooding, John Grainger, John P Hanley, Joanna Haughton, Joannes Hermans, =
Quentin A Hill, Louise Humphrey, Gillian C Lowe, Hamish Lyall, Muhammad Mohsin, - A regimen With CaplaCiZumab, immunosuppression
Phillip Lindsay Ross Nicolson, Nicole Priddee, Alexandros Rampotas, Rachel Rayment,
Susan Rhodes, Alice Taylor, Will Thomas, Oliver Tomkins, Joost J van Veen, Steven Lane, and Plasma eXChange prevents unfavorable outcomes
Cheng-Hock Toh, Marie Scully in immune-mediated TTP
M) Check for updates Paul Coppo &%, Michael Bubenheim, Elie Azoulay, Lionel Galicier, Sandrine Malot,
Naike Bigé, Pascale Poullin, Frangois Provét, Nihal Martis, Claire Presne, Olivier Moranne,
Blood blood.2020007599. Ruben Benainous, Antoine Dossier, Amélie Seguin, Miguel Hié, Alain Wynckel,
https://doi.org/101182/blood. 2020007599 Article history @ Yahsou Delmas, Jean-Frangois Augusto, Sr, Pierre Perez, Virginie Rieu, Christelle Barbet,

Frangois Lhote, Marc Ulrich, Anne Charvet Rumpler, Sten De Witte, Thierry Krummel,
Agnés Veyradier, Pr, Ygal Benhamou

[ﬂ Split-Screen O@ Share v Q% Tools v/ @ PDF M) Check for updates

Blood blood.2020008021.
https://doi.org/101182/blood.2020008021 Article history &

EEl Split-Screen 0(8 Share v % Tools v E PDF

Dutt T, et al. Real-world evidence of caplacizumab use in the management of acute TTP. Blood. 2020 Nov 4:blood.2020007599. doi: 10.1182/blood.2020007599. Online ahead of print.
Coppo P, et al. A regimen with caplacizumab, immunosuppression and plasma exchange prevents unfavorable outcomes in immune-mediated TTP. Blood. 2020 Nov 4:blood.202000802
10.1182/blood.2020008021. Online ahead of print..v 1
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Caplacizumab: Real-World Experience (Stand 2021)

Deutschland?

Frankreich3 Phase II/11l
(Titan/ Hercules)*>

Patienten (n) 60 85 90 108
Beginn Caplacizumab

(median)

nach Diagnose iTTP 3(0-27) - - -

nach Beginn PEX - 2 (1-3) 0 (0-4) -
Thrombozyten 3 (1-13) 3(2-4) 5 (4-6) 2.75 (2.65-2.87)
> 150 Tsd. (Tagen)

Exazerbationen 3.3% 2.3% 3.4% 5.6%
Todesfalle 1.7% 5.8% 1.1%

0 (1 wahrend Nachbeobachtung)

RWE Daten bestatigen die Ergebnisse der Phase II/1ll Studien
* GB/D Kohorten sind retrospektive Beobachtungsstudien
* F Kohorte war eine prospektive Studie (French triple regime)

1. Voelker L, et al. Blood Adv. (2020), 2. Dutt T, et al. Blood. (2020), 3. Coppo P, et al. Blood. (2020), 4. Peyvandi F et al. N Engl J Med (2016)
5. Scully M, et al. N Engl J Med. (2019)
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Caplacizumab: GroBbritannien (Dutt et al. Blood 2020)

Figure 1

A

O One patient

13% patients received Caplacizumab
>7 days after initiation of PEX*.

<48 h|

>48 h
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Kombinierte Analyse der Phase Il / Il Studien (Titan/Hercules)

Peyvandi F et al. Blood Adv (2021)

Caplacizumab prevents refractoriness and mortality in aTTP: integrated analysis

Phase 3 HERCULES study (NCT02558317) +======= %
analysis [N >

Phase 2 TITAN study (NCT01151423)  =======

(caplacizumab=108, placebo=112)

Novel findings

Caplacizumab significantly reduces mortality No new safety signals detected
and refractory disease during treatment Mild mucocutaneous bleeding events
Deaths: 0 vs 4 participants (P<0.05) (eg, epistaxis and gingival bleeding) were

Refractory TTP: 0 vs 8 participants (P<0.01) confirmed as the main safety finding

Reinforcement of individual study findings
Primary outcomes

| "\ Caplacizumab significantly reduced time to platelet count normalization
»» HR, 1.65 (95% ClI, 1.24-2.20); P<0.001

Secondary outcomes

Caplacizumab reduced the incidence of a composite endpoint of TTP-related death, exacerbation,
or > 1 major thronboembolic event during treatment

PP 14 vs 53 participants; P<0.001

Caplacizumab prevents recurrence of disease

pp during treatment (exacerbations): 6 vs 39 participants; £<0.001
PP during the overall study period (exacerbations and/or relapses): 19 vs 39 participants; £P<0.01

aTTP, acquired thrombotic thrombocytopenic purpura; Cl, confidence interval: HR, hazard ratio; TPE, therapeutic plasma exchange;
TTP, thrombotic thrombocytopenic purpura.
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Caplacizumab: Real-World Experience (Deutschland)

German cohort

o Characteristic
N ADAMTS13 activity recovery 2018/2019
A 1.0+
"E ’ Median time until ADAMTS13
B oy activity >10%, days after 21
» e last PEX, days
S0.7-
|—
S 0.6-
S 05 ADAMTS13 activity >10% prior to 583
; 0.4 day 30 after PEX, % :
£ 03-
3 0.2
c
O 014
b=
g_ 0'0 1 1 1 1 Fo 1 1
(2] 0 10 20 30 40 50 100 200
[- %

Time (days)

Day 0123568 9101112141517 18 19 21 23 24 26 27 26 31 33 34 35 36 42 48 49 50 57 63 74 92 104 106 119 121 125 132 141 191
Numberat”sk 60605855525048454341403938353432312027262423222120191817161413121110 8 8 7 6 65 4 3 2 1

From Viélker L, et al. Blood Adv. 2020;4(13):3093-3101. Used with permission from The American Society of Hematology.
ADAMTS13, a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13; PEX, plasma exchange. G2ADAMTS13 activity at the end of the post-PEX
treatment period (including possible treatment extensions).
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Caplacizumab: Frankreich (Coppo et al. Blood 2020)

Confirmation of iTTP diagnosis
3-4d [’ (ADAMTS13 at day 0 < 10%)

Clinical diagnosis of iTTP:

-and/or Creatinine <200 recovery +7days +14days +2ldays +28days Weekly measurement
umol/L 48h  Post-TPE  Post-TPE  Post-TPE Post-TPE  until day 56 post-TPE
- A13 assessment dO

R ER

1. Caplacizumab 10 mg

(TTATTTTT A
Z.DailyTPE> t t i
L1 ]

3. Rituximab 375 mg/m?2 x4
From day 1 (if French score = 2)

v

3’. Rituximab 375 mg/m?2 x4
By day 4 (if French score = 1, after A13 <10 was ascertained)

Coppo P, et al. A regimen with caplacizumab, immunosuppression and plasma exchange prevents unfavorable outcomes
in immune-mediated TTP. Blood. 2020 Nov 4:blood.2020008021. doi: 10.1182/blood.2020008021. Online ahead of print..
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Caplacizumab: Real-World Experience (Frankreich)

@ 100 -
)
S R
3 8 . -
ER B Triplet regimen
oy B Historic controls®
.=
o 5
S w 60 - \ [
S m
SaA 5o | ‘ L
o
2 = 40 - ' ‘
s2
)
Lé s 20 ’

3
N '

0 Days post-last PEX
7 14 21 28 35 42 49 56 >56

From Coppo P, et al. Blood. 2021,137(6):733-742. Used with permission from The American Society of Hematology.

ADAMTS13, a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13; PEX, plasma exchange. @Triplet regimen comprised daily PEX,
immunosuppression with corticosteroids and rituximab, and caplacizumab. PHistorical cohort was managed with the standard regimen (ie, daily PEX and steroids in association
with salvage rituximab in patients experiencing refractoriness or an exacerbation).

Coppo P, et al. Blood. 2021;137(6):733-742.
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ISTH Leitlinie zur Diagnose und Behandlung einer akuten aTTP
Bei hoher klinischer Wahrscheinlichkeit fir aTTP (=90%)

arisk nent model

Patient with HIGH (290%) pretest probability of TTP

Start TPE + steroids

[ Evaluate pretest probability of TTP based on clinical judgment or]

12
If ADAMTS13 activity result will be available
within 72 hours (scenario A) OR between
72 hours and 7 days (scenario C)

I
Collect plasma for ADAMTS13 activity

If ADAMTS13 activity result will
NOT be available (scenario B)

Do not add caplacizumab

and inhibitors (or anti-ADAMTS13 1gG) Consider rituximab?
Consider early caplacizumab
}
BORDERLINE POSITIVE
NEGATIVE " .
Activity >20 IU/dL (or 20%) Actl\(lcl,try1'100_—2202/:)U/dL Activity <10 IU/dL (or <10%)
v v v

Use clinical judgment to
guide treatment
Consider other diagnoses

Stop caplacizumab
Consider other diagnoses

Continue caplacizumab
Consider adding rituximab

Determine pretest probability of TTP using clinical judgment or
a risk assessment model (PLASMIC or French score)

If patient has high pretest probability, begin TPE and
corticosteroids

If timely ADAMTS13 testing is available (ideally in <72 hours;
acceptable <7 days), acquire plasma samples (before initiating
TPE or use of any blood product) to test for ADAMTS13 activity
and inhibitor levels

Consider starting early caplacizumab before ADAMTS13 test
results are available

Upon receiving ADAMTS13 test results: if positive, continue
caplacizumab and consider adding rituximab; if borderline, use
clinical judgment to guide treatment and consider other
diagnoses; if negative, stop caplacizumab and consider other
diagnoses

If ADAMTS13 testing is not available, do not use caplacizumab;
consider rituximab

ADAMTS-13, Disintegrin und Metalloproteinase mit einem Thrombospondin-1-Motiv, Mitglied 13; aTTP, erworbene (engl. aquired) thrombotisch-thrombozytopenische Purpura; 1gG,

Immunoglobulin G; TPE, therapeutischer Plasma Austausch. 2Rituximab ist nicht zugelassen zur Behandlung der TTP.
Zheng XL, et al. J Thromb Haemost. 17 July 2020; doi:10.1111/JTH.15006.
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ADAMTS13 Aktivitat als Biomarker
fur Diagnose und Therapiesteuerung

Patient Outcomes

All aTTP relapses occurred in
ADAMTS13 < 10 % g&o(;\ oA % o A ? patients with ADAMTS13

activity <10% at the time of
stopping caplacizumab

ADAMTS13>10%] 00 © @8 %%OOOO 8 o o ® .

All aTTP relapses occurred
within 15 days after stopping
0 20 40 60 100 150 200 caplacizumab

Duration of caplacizumab therapy after PEX [days]
* Mean (95% Cl) was
A Non-favorable outcome (exacerbation/relapse/death) 6 9 d ay S (3 9_9 9)

O Favorable outcome

Volker L, et al. Blood Adv. 2020;4(13):3093-3101.

KOLN
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Klinischer Fall

Tag 33: verzogerte Lokalreaktion an der Injektionsstelle mit
Erythem, Pruritus und Uberwarmung

Kaufeld et al. Caplacizumab: frequent local skin reaktions. Hematol. 2020 Sep 30.
19  05.11.2021 Paul Brinkkétter | Klinik Il fir Innere Medizin, Uniklinik KéIn
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Klinischer Fall

Tag 35: verzogerte Lokalreaktion an der Injektionsstelle mit
Erythem, Pruritus und Uberwarmung

Kaufeld et al. Caplacizumab: frequent local skin reaktions. Hematol. 2020 Sep 30.
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Klinischer Fall

08/18 10/18 12/18 03/19 08/19

ADAMTS13 Aktivitat

> | UNIKLINIK
’ | KOLN
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Klinischer Fall

08/18 10/18 12/18 03/19 08/19
ADAMTS13 Aktivitat

02/20 08/20 09/20 10/20 02/21
ADAMTS13 Aktivitat 26% 19%

Rituximab

UNIKLINIK
7| KOLN
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Praemptiver Einsatz von Rituximab verhindert TTP-Episoden

109 5= ““'“ ------ Rituximab+
l. | '"'| " — - — - Rituximab-
. [
5 ]
0,8 - 5 + = -
L-q i
< I :
= - —
S 06 k
(%] L.
o [
Q 1
&= -
v o
8 04 A |
2 L
é -—H— -
:—I'- e e |
0,2 - |
Log Rank test: p < 0.001 o
0,0 -
1 T T T T T
0 2,0 4,0 6,0 8,0 10,0

Follow-up duration (years)

Jestin ML, et al. Preemptive rituximab prevents long-term relapses in immune-mediated thrombotic thrombocytopenic purpura. Blood . 2018 Nov 15;132(20):2143-2153
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TTP — Nachsorge

> Stop PEX/Caplacizumab...
- engmaschige Kontrolle der Thrombozyten, ADAMTS13 Aktivitat
(1-2-4-12 Wochen)
CAVE: wenn ADAMTS13 <10% bei Absetzen Caplacizumab (1-2x Woche)
- frihzeitige Gabe von Rituximab
- Steroid-Tapering innerhalb von 1-2 Monaten

> Hohes Rezidivrisiko (30-50%), v.a. innerhalb der ersten Jahre
> Praemptive Gaben von Rituximab erwagen (ADAMTS13 Akt. <20%)
> Signifikant reduzierte Lebenserwartung

> Erhohtes Risiko fir kardio-vaskulare Erkrankungen, Hypertonie, Depression,
kognitive Defizite/dementielle Syndrome

> Assoziation von niedrig-normalen ADAMTS13 Aktivitaten mit Diabetes

24 05.11.2021 Paul Brinkkotter | Klinik Il fur Innere Medizin, Uniklinik K6In
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Zusammenfassung (1)

o —0—

Caplacizumab Sehr dynamisches ADAMTS13 als Praemptive Gabe
ist effektiv, deutlich Ansprechen der Biomarker fur von Rituximab
schnellere Erholung Thrombozyten Diagnose und verhindert Rezidive
der Thrombozyten Therapie
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Uberleben3-12-14

26

Zusammenfassung (2)

Internationale

Erstbeschreibung? UL-VWEF> Bortez:omib5'8 Leitlinienl?
Plasma Infusionen ADAMT5135 Caplacizumab?
| und PEX34 : ;
o o o o o o o
1924 1959 1977 1982 1991 1996-98 2002 2013 2016 2017 2020
e ® e e
— 5 : 1| Rituximab34 o 5,10
Glukokortikoide PEX+Glukokortikoide346: rADAMTS13 (fur cTTP=1)

10— 46% 80%

1. Moschcowitz, E. 1924; Proc New York Path Soc 24:21. 2. Burke HA and Hartmann RC. AMA Arch Intern Med. 1959;103(1):105-112. 3. George JN. Am J Hematol. 2012;87
Suppl 1:588-91. 4. George JN. Blood 2021;137(6):719-720. 5. Coppo P, et al. Res Pract Thromb Haemost. 2018;3(1):26-37. 6. Rock GA, et al. N Engl J Med. 1991;325(6):393-397.
7. Bell WR, et al. N Engl J Med. 1991;325(6):398-403. 8. Shortt J, et al. N Engl J Med. 2013:368(1):90-92. 9. Peyvandi F, et al. N Engl J Med. 2016;374(6):511-522. 10. Scully M, et
al. Oncoscience. 2017;4(11-12):160-161. 11. Zheng XL, et al. J Thromb Haemost. 2020;18(10):2496-2502. 12. Volker L, et al. Blood Adv. 2020;4(13):3085-3092. 13. Coppo P, et

al. Blood. 2021;137(6):733-742. 14. Dutt T, et al. Blood. 137(13):1731-1740. ‘ UNIKLINIK ‘
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