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27-jahrige Lehrerin mit Petechien



27-jahrige Lehrerin mit Petechien

Anamnese

v' Seit einigen Wochen Mudigkeit

v" Seit 2 Tagen “rote Punkte” an den
Unterschenkel/Fussriicken

Personliche Anamnese

v' 2 Schwangerschaften, komplikationslos Hb -
v Appendektomie (mit 18 Jahren) 98

Lc 5.2 X10%/L (norm. Diff)
Status Plts <10 x109/L

v' Petechien Unterschenkel und enoral

Medikamente

v' Pille
Ilhre Diagnose?

Welche Diagnostik veranlassen Sie?
Starten Sie eine Behandlung?



Platelets and beyond



Megakaryopoiesis - platelets
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Megakaryopoiesis - platelets
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Thrombocytopenia - differential diagnosis

Platelet pool | — > consumption

Immunological destruction

v' Heparin-induced thrombocytopenia
(HIT)

v immune thrombocytopenia (ITP)

v" Allo-antibodies to platelet antigens

v' Posttransfusion purpura (PTP)

v' drugs

production

Decreased production
v' Radiation
v Chemotherapy

Consumption
v’ Major bleeding

v’ Displacement (AML v' Extenisve thrombosis (PE)
lymphoma) ’ Sequestration v’ Disseminated intravascular
v' Myelopthysis v" Hypersplenism coagulation (DIC)
v’ Infection v' Aneurism v" Infection (e.g. severe sepsis, malaria,
v Liver disease ¥ haemangioma Dengue)
v Thrombotic microangiopathy (TTP-
HUS, HELLP)

v’ Extracorporal- /intravascular device



Thrombocytopenia - clinical signs

Platelets/vessel Coagulation
wall diseases diseases

_ Petechiae_ ‘
eSO Mucosal Common Rare

bleeding

Petechiae Common Rare

Deep Rare Characteristic
haematomas

Bleeding from Persistent Minimal

skin cuts

Sex of patient Equal >80% male



http://www.wiley.com/go/essentialhaematology

27-jahrige Lehrerin mit Petechien

Anamnese

v' Seit einigen Wochen Mudigkeit

v" Seit 2 Tagen “rote Punkte” an den
Unterschenkel/Fussriicken

Personliche Anamnese

11.9 g/L

5.2 x109/L (norm. Diff)

v' 2 Schwangerschaften, komplikationslos Hb
v Appendektomie (mit 18 Jahren)

Lc
Status Plts

<10 x109/L

v' Petechien Unterschenkel und enoral

Medikamente

v Pille ImmunThrombozytoPenie

ITP




Immunthrombozytopenie



Diagnose ITP

Hb 11.9 g/L
Lc 5.2 x109/L (norm. Diff)
Plts <10 x109/L

Immunthrombozytopenie (ITP)

Ausschluss einer sekundaren Ursache
v’ Infektids: HIV, HBV, HCV
v Autoimmunitat (CAVE SLE)

v Malignom, e.g. Lymphom (could be a herald of lymphoma)

v' Splenomegalie

Weitere Diagnostik:
* KMP: nicht notig fir Diagnose, auf Indikation

* Anti-Plattchen Antikorper: “nice to know” aber nicht unbedingt notig

Neunert et al. Blood Adv 2019



Pioneers in ITP

PLATELETS (1000/mm?*)
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William J. Harrington (1924-1992)

A plasma-derived factor induces thrombocytopenia

antiplatelet antibodies directed against “dominant’ epitopes
(GP lib/llla or GPIb/IX (less frequently))

Harrington WJ, et al. J Lab Clin Med. 1951;38:1-10.



27-jahrige Lehrerin mit neu-diagnostizierter ITP —und nun?

Wiirden Sie die Patientin behandeln??
v’ YEP: Tc<30 G/L

Wie wiirden Sie die Patientin behandeln?

v" Steroide: PDN 1mg/kg bw (0.5-2.0 mg/kg) oder Dexa 40mg/Tag liber 4 Tage

v PDN und Dexa ws vergleichbar betreffend Effizienz induzieren einer Remission
v" Dexa scheint schneller einen Effekt zu haben (schon nach 7 Tagen)

Wiirden Sie die Patientin ambulant behandeln?

v' Patient anschauen! Komorbiditaten (Hypertonie, Alter), soziale Situation, etc?

v" ASH Guidelines empfehlen: Tc<20 G/L und asymptomatisch/kleine mukokutane
Blutungen: Hospitalisation

Verweisen Sie die Patientin auf die Himatologie?
v' Ja, wenn moglich (oder minimal Kontakt mit Hdmatologie)

v" Notfallzuweisung bei Blutung, resp. hdmatologische Konsultation innerhalb 24 Std
Neunert et al. Blood Adv 2019



Immune thrombocytopenia- therapeutic approaches
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27-jahrige Lehrerin mit Petechien und Epistaxis



27-jahrige Lehrerin mit Petechien und Epistaxis

Anamnese Hb 4.8 g/L
v' Seit ein paar Wochen miide, auch Dypnoe

v" Seit 2 Tagen Fieber

v" Vor 1 Woche Episode mit scherer Epistaxis Tc <10 x10°/L

v’ Seit gestern rote Punkte auf den
Unterschenkeln/Fussriicken

Lc 0.7 X109/L

Personliche Anamnese
v' 2 Schwangerschaften, komplikationslos
v Appendektomie (mit 18 Jahren)

Status

v Petechien Unterschenkel/Fussriicken, enoral
v' Fieber (39.2°C)

Was ist Ihre Diagnose/DD?

https://imagebank.hematology.org/image/60026/acute-myeloid-leukemia-with-mutated-npm1?type=upload



27-jahrige Lehrerin mit Petechien und Epistaxis

production

Decreased production

v’ Radiation

v Chemotherapy

v' Displacement (AML,
lymphoma)

v Myelopthysis

v" Infection

v’ Liver disease


http://atlasgeneticsoncology.org/Anomalies/t0611q15q23ID1522.html
https://www.pathpedia.com/education/eatlas/histopathology/bone_marrow/acute_myeloid_leukemia_with_maturation_(aml-m2).aspx

Thrombozytopenie durch Verdrangung der Megakaryopoiese durch AML-
Blasten



27-jahrige Lehrerin mit Petechien und Epistaxis

Akute myeloische Leukdamie (AML) Hb 4.8 g/L
Neutropenes Fieber Lc 0.7 X109/L
Hamorrhagische Diathese Tc <10 x10%/L

Und jetzt? Was machen Sie?
v Blutkulturen
v" Antibiotika i.v.

v Thrombozyten Transfusion

v" Kontakt Hamatologie



Platelet transfusion in patients with hematological malignancies
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27-jagrige “Celebrity’”’ mit tiefen Plattchen



27-jahrige “Celebrity” mit erniedrigten Plattchen

Patientin wurde auf Grund eines “zufdllig” entdeckten Plattchenwert von 65 G/L mit einer ITP diagnostiziert.
Der Hdmatologe hat Ihr geraten Ihren Lifestyle anzupassen und z.B. kein Fitness mehr zu machen, und auch
auf Flugreisen zu verzichten. Die Patientin kommt nun fur eine Zweitmeinung.

Anamnese

Fahlt sich gut, so richtig im “Saft*
»egenielerischer® Lebensstil
Manchmal TH(, selten MDMA
Gelegentlich Gefuihl der Erschdpfung
Gelegentlich Hdmatome

D N NI NI NI

Personliche Anamnese
v" bland EdTA

Status Hb 11.9 g/L
u
v bland Lc 5.2 x109/L (norm. Diff)

Plts 80 x 109/L

https://imagebank.hematology.org/image/1825/pseudothrombocytopenia--

; https://imagebank.hematology.org/image/12960/pseudothrombocytopenia?

Zeerleder LW.2020


https://imagebank.hematology.org/image/1825/pseudothrombocytopenia--4
https://imagebank.hematology.org/image/12960/pseudothrombocytopenia

27-jahrige “Celebrity” mit erniedrigten Plattchen

Bestatigen Sie die Diagnose
Machen Sie noch zusatzliche Diagnostik?
Welche Behandlung wahlen Sie?

EATA
Hb 11.9 g/L
Lc 5.2 X10%/L (norm. Diff)
Plts 80 x 109/L

Pseudothrombozytopenie
v'EdTA ex-vivo aggregation

Zeerleder LW.2020


https://imagebank.hematology.org/image/1825/pseudothrombocytopenia--4
https://imagebank.hematology.org/image/12960/pseudothrombocytopenia

Pseudothrombozytopenie!
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27-jahrige Lehrerin mit Schwangerschaftswunsch



27-jahrige Lehrerin mit Schwangerschaftswunsch

Anamnese
v" Manchmal ein wenig miide
v' Schwangerschaftswunsch

Hb 8.5 g/L
Persénliche Anamnese Lc 5.2 x10%/L (norm. Diff)
v Appendektomie (mit 18 Jahren) Plts 70Xx109/L
Status
v" bland .

Ilhre Diagnose?

\Medikamente Welche Diagnostik veranlassen Sie?
v' Bis vor kurzem die Pille Starten Sie eine Behandlung?

Verdacht auf milde ITP
Zuweisung Hamatologie



Leichte Thrombozytopenie
Immunthrombozytopenie



27-jahrige Lehrerin mit Petechien und Dysarthrie



27-jahrige Lehrerin mit Petechien und Dysarthrie

Anamnese

v" Seit Wochen erschopft

v' Seit 2 Tagen Petechien Unterschenkel/Fussriicken %
v’ Letzte Woche 3 Episoden mit verwaschener Sprache  SRSEEEEE LTS
v' Transiente Schwéche linker Arm TR RS

Persénliche Anamnese Hb —
v" 2 komplikationslose Schwangerschaften 4-8gl
v' Appendektomie im Alter von 18 Jahren Lc | 5.2 x109/L (norm. Diff)

Plts | <10 x109/L

Status

v’ Petechien Unterschenkel/Fuss und Mund  » Thrombozytopenie
v’ “Zungenschlag” > Blutung? TEE?

v' Ikterus » Hamolyse?

Ilhre Diagnose?
Zusatzliche Diagnostik?
Behandlung?



27-jahrige Lehrerin mit Petechien und Dysarthrie

Hb 4.8 G/L
Lc 5.2 x109/L (norm. Diff)
Plts <10 X109/L

https://www.cureus.com/articles/11509-a-case-report-on-refractory-moschcowitz-syndrome

' N \ . C00|.11bs-neg:. . == Thrombozyten +Fragmentozyten
> A & hamolytische Andamie

A Qe Thrombotische Mikroangiopathiey TTP-HUS



Thrombotic microangiopathy — an emergency?

Hb 4.8 G/L

Lc 5.2 X10%/L (norm. Diff)
Plts <10 X109/L

Reti 3.5%

Creat 85 umol/L

LDH 690 U/L

Bilirubine total | 88 umol/L
haptoglobine | <0.02 g/L

DAT negative

Zeerleder LW 2020

Kremer Hovinga et al. Nat Rev Dis Primers 2017

Coombs-negative
& +

hemolytic anemia thrombocytopenia

+ schistiocytosis TMA

Without treatment
>90% mortality!!!

Draw samples for diagnostics
(e.g. ADAMTS13)

l

LStart plasmapheresis ASAP




Thrombotic microangiopathy TTP/HUS

ADAMTS13: A Disintegrin-like And Metalloprotease with ThromboSpondin type 1 repeats
o () O O

— (ADAMTS13 ,_’{\;» ,\"‘\;),, %

2"d hit
=+ Infection o
* Pregnancy

ADAMTS13 act: <5%

* Congenital

* autoantibodies

Adapted from Kremer Hovinga et al. Nat Rev Dis Primers 2017
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Thrombotic microangiopathy TTP/HUS

ADAMTS13 activity

TTP Control alternative
complement
pathway activation

aHUS

Classical TTP: ADAMTS13 activity <5% (acquired vs congenital)
Pregnancy associated TTP
Drug-associated: - ADP-antagonists (ticlopindine, clopidogrel)
- immunosuppressives (cyclosporine, tacrolimus)
- varia (TMP, simvastatin, peg IFN-y)
HIV infection
Allogeneic HSCT (TMA)
(catastrophic) APS
Malignancy-associated TMA
Diarrhea-associated HUS (EHEC or Shiga-toxin producing shigella spp)
aHUS: - acquired (pneumococci)
- congenital (functional mutations in complement (regulatory proteins)

Zeerleder LW 2020 T



Thrombotische Mikroangiopathie



Take home message



Take home message

Platelet pool . —> consumption

Immunological destruction

v' Heparin-induced thrombocytopenia
(HIT)

v immune thrombocytopenia (ITP)

v" Allo-antibodiesto platelet antigens

v' Posttransfusion purpura (PTP)

v' drugs

production

Decreased production
v" Radiation
v' Chemotherapy

Consumption
v" Major bleeding

v’ Displacement (AML v' Extenisve thrombosis (PE)
lymphoma) , Sequestration v Disseminated intravascular
v Myelopthysis v" Hypersplenism coagulation (DIC)
v ttection v' Aneurism v Infection (e.g. severe sepsis, malaria,
v’ Liver disease ¥ haemangioma Dengue)
v" Thrombotic microangiopathy (TTP-
HUS, HELLP)

v' Extracorporal-/intravasculardevice

Thrombocytopenia requires further diagnostics
Severe thrombocytopenia is an emergency









a Immune thrombocytopenia

Presence of autoreactive
antibodies and CTLs leads to
peripheral platelet destruction
and megakaryocyte inhibition

¢ Fetal and neonatal alloimmune
thrombocytopenia

HPA-

Development of HPA-specific
alloantibodies and subsequent fetal
and neonatal thrombocytopenia

Immune thrombocytopenia (ITP)

b Transfusion refractoriness

Development of transfusion-
induced MHC-specific alloanti-
bodies and subsequent
transfusion refractoriness

d Post-transfusion purpura

Development of transfusion-
induced alloantibodies and
subsequent recipient
thrombocytopenia

Semple et al. Nat Rev Immunol. 2011

1r/n;1unological destruction

v

v
v
v

consumption

Heparin-induced thrombocytopenia
(HIT)

immune thrombocytopenia (ITP)
Allo-antibodies to platelet antigens
Posttransfusion purpura (PTP)
drugs

Consumption

v
v
v

v

Major bleeding

Extenisve thrombosis (PE)
Disseminated intravascular
coagulation (DIC)

Infection (e.g. severe sepsis, malaria,
Dengue)

Thrombotic microangiopathy (TTP-
HUS, HELLP)

Extracorporal- /intravascular device



ITP diagnosis and management - ASH guidelines 2019

") Check for upd

CLINICAL GUIDELINES ! blOOd advances

Adult with ITP > 3 months
American Society of Hematology 2019 guidelines for Dependent on or unresponsive to corticostercids

immune thrombocytopenia *

3-12 months -€—w——  Assess duration of TP ———on—ou—2» = 12 months
Cindy Neunert,' Deirdra R. Terrell,? Donald M. Amold,** George Buchanan,® Douglas B. Cines,® Nichola Cooper,” Adam Cuker,®

Jenny M. Despotovic,” James N. George,” Rachael F. Grace,'® Thomas Kilhne,'" David J. Kuter,"? Wendy Lim,"® Keith R. McCrae,'* * #
Barbara Pruitt,'® Hayley Shimanek,'® and Sara K. Vesely?

" Division of Pediatic Hematology, Oncology, and Stem el Transplantation, Calumbia University Iving Medical Canter, New York, NY; 2Department of Biostatistics and FTI'I'I.E.I]I' treatment Dp‘I.IIDI'IS: F"f'l'l'lﬂ.l'flI treatment l]ptll::ll'ﬂ:
Epidemiology, Hudson Collegs of Public Health, University of Okizhoma Mealth Sciences Canter, Okiahoma City, OK; *Division of Hematdiogy and Thromboembolism, = d - d
Department of Medicine, and ‘McMaster Cantre for Transfusion Ressarch, McMaster University, Toronta, ON, Canada; "Division of Hematology-Oncology, University of Texas Ri].mnah-, TFD RA FﬁiLD:ImﬂJ, Sphm““!ﬁ TPO-RA
Southwestem Medical Canter, Dallas, TX; *Departmant of Pathology and Laboratory Medicing, Perelman School of Medicine, Univarsity of Pennsylvania, Philadelphis, PA; {Hﬂﬂmmmd&hﬂn Q'}
?Cantra for , D of Medicina, H. Hospital, Imperial Callege London, London, United Kingdom; ®Department of Medicine, Peraiman Schodl of
Medicine, Univarsity of Pannsyhania, Philadelphia, PA; "Section of Hematology-Oncology, Departmant of Padiatrics, College of Madicine, Baylor University, Houston, TX;
"“Dana-Farbar/Boston Children's Cancer and Blood Disordars Cantar, Department of Pediatrics, Hanard Medical Schod, Baston, MA; ' 'University Children's Hospital Basel,
Bassl, 12Dapartment of M husstts General Hospital, Hanard Medical School, Boston, MA; **Division of Hamatology and Thrombosmbolism, ) )
Departmant of Medicine, McMester Universty, Toronto, ON, Ganad; '*Department of Hematology and Mecicl Oncology, Taussig Cancer Institute, Cleveland Cinic, Aszess patient values and preferances Asszoss patient values and preferences
Cleveland, OH; ®Coral Gables, FL; and "*Ames, 1A

Background: Despite an increase in the number of therapies avallable to treat patients with immune | |

thrembocytopenia (ITP), there are minimal data from randomized trials to assist physicians with the + + * * +

management of patients.

Objective: These evidence-based guidelines of the American Society of Hematology (ASH) are = : = = = = = = = =

intended to support patients, clinicians, and other health care professionals in their decisions about the Patient F‘?DB_E B hlgh valua Patient [i_ﬂ.[:ﬂﬁ B hlgh valua Patiant DI?EBS B w-l valug Pafiant [la.cas e hm value Patient Iﬂﬂ.ﬂ_ﬂﬁ s hlgh valua
management of ITP. on achigving durable on avoiding long-tarm on achieving durabla on avoiding long-tarm an avoiding surgery
Methods: In 2015, ASH formed a multidisciplinary guideline panel that included 8 adult clinical response medication response medication

expens, 5 pediatric clinical experts, 2 methodologists with expertise in ITP, and 2 patient represen-

tatives. The panel was balanced to minimize potential bias from conflicts of interest. The panel reviewed ¢ * ,L * *

the ASH 2011 guideline recommendations and prioritized questions. The panel used the Grading of

Recommendations Assessment, Development and Evaluation (GRADE) approach, including evidence- TPCO-RA Rituximab = - = - = -
to-decision frameworks, to appraise evidence (up to May 2017) and formulate recommendations. Tmﬁﬂm ﬂll_:l'_hm-ls Tmﬂ; nms' F-I;'Bah“m': ?punrsi
Results: The panel agreed on 21 recommendations covering management of ITP in adults and children with aﬂm DlTIj', . D-RA Rituxr El'h" P _E DII'I]I' LIIIITIﬂJ, F E_

newly diagnosed, persistent, and chronic disease refractory to first-ine therapy who have non-lifethreatening {F!Hoummmdahm T,I {Haoulmnmdahm E:I {R@Cﬂmﬂdﬂhﬂﬂ a)

bleeding. Management approaches included: cbservation, corticosteroids, IV immunoglobulin, anti-D
immunoglobulin, rituximab, splenectomy, and thrombopeietin receptor agonists.

Conclusions: There was a lack of evidence to support strong recommendations for various
management approaches. In general, strategies that avoided medication side effects were favored.
A large focus was placed on shared decision-making, especially with regard to second-line therapy.

Future research should apply standard corticostercid-dosing regimens, report patient-reported

outcomes, and include cost-analysis evaluations. Patient ient Patiant
) places a plﬂ.CEIEﬂ. plat:asa planasa places a plma
Summary of recommendations highvalue  highvalue  highvalue  highvalue  highvalue  high value
on avoiding onavoiding onavoiding on achieving on achieving on avoiding
Background N o . surgery long-term surgery durable durablg long-tarm
the drccton of the Unerey of Oklahoma Heaih Suences Canter (OULSC) The guideine panei medication R I
followed best practice for guideline development recommended by the Institute of Medicine and
the Guidelines International Network (GIN)."* The panel used the Grading of Recommendations ¢ * ¢ ¢ * *
TPO-RA  Splenectomy  Rituimab  Splenectomy  TPO-RA Rituximab
Submittad 13 September 2019; accepted 21 October 2018, DOI 10.1182/ © 2018 by Tha American Socisty of Hematology

bloodadvances 2018000866,
The fulktest version of this article contains a data supplament.
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