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Hintergrund



Heparin-induzierte Thrombozytopenie (HIT)

- Immunologische unerwunschte Wirkung einer Heparintherapie

- Antikorpervermittelte Thrombozytenaktivierung — Thrombingeneration

- Paradox antikoagulantienbedingte Thrombozytopenie «
Thrombogenitat und hohes Risiko von Gefassverschllissen

- Grosse Zahl von Heparingaben — whs. haufigste immunvermittelte

medikamenteninduzierte Blutzellerkrankung



- Schwierigkeit unspezifische Leitbefunde
- Thrombozytopenie
- Thromboembolien
- Thrombozytopenie bei bestimmten Patientengruppen haufig
(z. B. IPS, HLM, postoperativ u. a. m.)

- Thromboembolie — HIT oder Heparin-Versagen?



- Diagnostik: Suche nach PF4/Heparin-Antikorpern

- Antigen: PF4 gebunden an Heparin o. a. sulfatierte
Glykosaminoglykane

- Antikorperbildung weitaus haufiger als klinische HIT
(Warkentin, Blood 2000)

- Hoher negativer pradiktiver Wert (NPV) des Antikorpertests

- Positive Resultate — Bewertung nach klinischem Kontext




HIT-Risiko wesentlich bestimmt durch

Patientenpopulation

- Operative Facher, extensives Trauma hoheres Risiko (bis 5%),

z. B. orthopadische Chirurgie, Kardiochirurgie

- Medizinische Pat., Geburtshilfe geringes Risiko (<1% bzw. <0,1%)

Typ des Heparins

- UFH > LMWH > Fondaparinux

Heparindosis und Stoechiometrie

- Prophylaktische > therapeutische Dosis

(Warkentin, NEJM 1995, Blood 2000, J Thromb Haemost 2010;
Greinacher, Thromb Res 2008; Lubenow, Blood 2010)



PF4/Heparin-AntikOrper

1gG pathogenetisch wirksamer Isotyp

- Immunkomplexe — cross linking des thrombozytaren Fcylla-Rezeptors
- Plattchenaktivierung, prokoagulatorische Mikropartikel; Aktivierung
auch von Monozyten, Endothelzellen

- Gerinnungsaktivierung und starke Thrombingeneration

- Thrombozytopenie = Folge intravaskularer Plattchenaktivierung




The Key Players

@ Heparin

Unfractionated

f Low molecular
weight heparin (LMWH)

Heparin is a negatively
charged polysaccharide

chain with anticoagulant
activity.

How does the anti-PF4/heparin antibody cause HIT?
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The anti-PF4/heparin IgG antibody binds Fc receptors (FcR), leading to FcR clustering which stimulates (1)
platelet activation, consumption, and granule and microparticle (MP) release, (2) expression and release of
tissue factor (TF) and TF-containing MPs by monocytes, generating thrombin, and (3) release of neutrophil

extracellular traps (NETs) that engage platelets, red blood cells (RBCs), PF4, and von Willebrand factor
(vWF).%14¢ There is also FcR-independent activation of (4) endothelial cells via direct injury causing TF
expression and vWF release as well as binding of anti-PF4/heparin IgG to complexes of PF4 and surface
heparan sulfate (HS), triggering complement activation via C1q.%'
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Klinische Charakteristika



Thrombozytenabfall

- Typischerweise um > 50%

- Bezugspunkt hochster Wert ab Tag 4 der Heparingabe
(chirugische Patienten u. U. reaktive Thrombozytose)

- Milde Thrombozytopenie (20-100 [meist 50-60] G/I,
<15 G/I selten durch HIT)

- Typisch Tag 5-14 nach Heparinstart

- Innerh. 12-24 Std. bei kurzlicher Vorexposition (Sensibilisierung)



- PF4/Heparin-Antikorper rascher Titerabfall; nach 3 Monaten

bei >90% nicht mehr detektierbar

- Kinetik der Antikorper — Monitoring der Thrombozytenzahl

- vor Heparingabe
- bei Vorexposition nach 12-24 Std.
-anTag5,7,9

- erfasst grosse Mehrzahl der Patienten
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Platelet Counts After Surgery

Postoperative thrombocytosis
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- Thromboembolien haufig und bevorzugt vends, auch arteriell

- Daneben Hautnekrosen, Nebennierenrinden-Nekrosen,
anaphylaktoide Reaktionen nach i.v.-Heparinbolus

- Thromboembolien oft zeithah zum Thrombozytenabfall,

aber auch 1-2 Tage vor diesem

- Routinemassige Suche nach Thromboembolien ratsam



Number of patients Odds 95% con- | p-value
with TEC / number of Ratio | fidence in-
evaluable patients (%) terval

Gender (406 patients) /\

Male [ 8067(479%) \ 1.0

Female \ 146/239 (61.1%) } 1.08 0.63-1.87 0.77
Age (405 patients) \ /

0-39 years 16/34 (47.1%) 1.0

40-59 years 571103 (55.3%) 2.71 0.96-7.6l 0.06
60-79 years 134/232 (57.8%) |.94 0.76-4.96 0.16
= 80 years 19/36 (52.8%) 098 0.29-3.29 098
Underlying disease (400 patients)

Internal medicine 62/143 (43.4%) 1.0

General surgery 20/53 (37.7%) 0.72 0.34-1.51 0.38
Cardio-vascular 12/31 (38.7%) 0.62 0.23-1.68 0.35
Surgery

Orthopedic and 98/125 (78.4%) 5.34 267-10.68 | <0.001
trauma surgery

Others 30/48 (62.5%) 1.70 0.76-3.84 0.20
Platelet count decrease (319 patients)

< 30% m (1% 1.0

> 30-50% \ 929 (31.0%) / .72 0.40-7.47 047
> 50-70% TS 363 | 095-1386 | 006
> 70-90% 1017158 (63.9%) 811 2.29-28.66 0.001
> 90% 38/56 (67.9%) 8.79 226-34.17 0.002

§ Al predictors were simultaneously entered into the model. Hosmer-Lemeshow Chi-square=11.5
(8 df, p=0.18); Nagelkerke R Square=0.27.

Thromboembolien konnen
bereits vor >50%-Abfall der

Plattchenzahl auftreten

(Greinacher A. Thromb
Haemost 2005; 94: 132)



———— QRS
t incidence with 1in 1500 | tinedancawith
major surgery, “hospitalizations' " nfractionated heparin (3%) vs.
particularly cardiac? e e Sates low molecular weight (<1%)*
dincidence with shorter
duration of exposure to
heparin, specifically <5 days®

Clinical manifestations & outcomes’
Compared to hospital discharges without HIT

l Single institution reports® 1

rato
Venous:Arterial i
T:1to 41 3-8% 6-50%
Rare Disseminated Injection site Anaphylactoid
manifestations intravascular necrotizing reactions to
coagulation (DIC)'® skin |esions’! IV heparin bolus™
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Nebennieren-Einblutung (hamorrhagische Nekrosen,

NN-Venenthrombose mit sekundarer Hamorrhagie)

Wesentliche Differentialdiagnosen

- HIT: 2-3% aller HIT; 50% uni-, 50% bilateral (— NNR-Insuffizienz)

- Antiphospholipid-Antikorper-Syndrom (mogl. Merkmal eines CAPS)
- Sepsis (Waterhouse-Friderichsen-Syndrom bei fulminanter

Meningokokkensepsis)



Diagnostisches Vorgehen



- PF4/Heparin-Antikorper >> HIT

- Erster Schritt; klinische Wahrscheinlichkeit einer HIT

(valisierter Score, 4-T-Score)

- Metaanalyse zum 4-T-Score (Cuker, Blood 2012)

- niedrig (1-3) hoher NPV 0,998 (niedrig entspricht < 3 P)

- intermediar und hoch begrenzter PPV (0,14 bzw. 0,64,
kombiniert 0,22)

- Konsequenz

- niedrig — Antikorpersuche nicht indiziert

- intermediar oder hoch — Antikorpersuche indiziert

- entscheidend: lgG-Komponente



Punkte (0, 1 oder 2 flr jede der 4 Kategorien: mégliches Maximum = 8 Punkte)

2

1

0

Thrombozytopenie

> 50% Thrombozyten-
Abfall oder Nadir
20-100 x 107/

30-50% Thrombozyten-
Abfall oder Nadir
10-19 x 1071

Thrombozyten-Abfall
< 30% oder Nadir
<10 x 107

Zeitpunkt *) des
Thrombozyten-Abfalls
oder anderen méglichen
Manifestationen einer
HIT

Klarer Thrombozyten-

Abfall zwischen Tag 5-10;

oder weniger als 1 Tag
(falls Heparin-Exposition
innerhalb der letzten 100
Tage)

Bild vereinbar mit einer
Immunisierung aber nicht
sicher (z.B. fehlende
Thrombozytenzahlen) oder
Thrombozyten-Abfall nach
10 Tagen

Zu friher Thrombozyten-
Abfall (ohne kirzliche
Heparin-Vor-Exposition)

Thrombose oder andere
madgliche
Manifestationen einer
HIT

Neue Thrombose;
Hautnekrose; akute
systemische Reaktion
nach Heparin-Bolus

Fortschreitende oder
rezidivierende Thrombose;
erythematdse Hautldsionen;
vermutete, noch nicht
bestatigte Thrombose

Keine

Andere Ursachen flr
Thrombozytopenie

Keine andere
offensichtliche Ursache
fur Thrombozyten-Abfall

Maégliche andere Ursache(n)
ist (sind) prasent

Bestimmte andere
Ursache(n) ist (sind)
prasent

4-T-Score zur Ermittlung der Vortestwahrscheinlichkeit far eine HIT

1-3 = niedrig; 4-5 = mittel, 6-8 = hoch (Warkentin, Curr Hematol Rep 2003)




Diagnosis, Step 1: The 4Ts Score

4Ts Score?' = Pre-test scoring system to assess the probability of HIT
Calculated as a sum of points from 4 components:

(1) Thrombocytopenia

Points:

H- Platelet fall > 50% and
platelet nadir = 20 x 10%/L

I:] Platelet fall 30%-50% or

(2)Timing of platelet count fall

Points:

—— Fall starts days 510 (timing is clear) gr
*** Fall starts < 1 day + heparin exposure within 30 days

- Fall starts days 5-10 (timing is unclear) gr

Platelet nadir 10-19 x 10/L p— Ftill starts aftedf day ;0 or
Fall starts <1 + heparin exposure 30-100
~ Platelet fall < 30% or g op . e
-+« Platelet nadir < 10 x 10°/L n ~ Fall starts < 4 days without recent heparin exposure
Visualization of points:
0%- Line collor correlates with # points listed above
= 2 K- 5
gsox = =% ' g
50%| - 2
gt 3
i : 3
= e
”* u.‘ |20 é 'S _f---_.,._
S I S gl : 1 ~
0 Tame > <00 -30 0 +1 +5 +10 -
Previous heparin Days relative to heparin start
exposure

Calculate using peak platelet count after beparin
started (i.e., not necessarily the day heparin starled)

% decline is used, not an absolute
platelet thresheld, as HIT can occur without

Calculated based on the first day of consistent
platelet fall

Total 4Ts Score O In many patients, platelet fall can be

thrombacylopenia il the peak count is high (e.g., biphssic, w. "
after surgery, myeloproliferative neoplasm) = = probability of HIT non-HIT nn‘:;:hw(tf‘gé:t:?x;ﬁ: '::s:eb;n..
mu (“%) rebound and a second, HIT-induced dechne.
It takes S-10 days to produce new IgG
@0Ther causes of [:]Inummlm (14%) antibodies _lm:nyedialelm onset cltgn
thrombocy‘topenia Em e ;:.cur in 1h°<:sc with recent el%osu’e i
Points:

pparent This variable can be
E Nose s Ochallengmg to determine
and leads to variation
[:I Possible between providers in score
determination.™*
n Definite
HEP score © An alternate score with simllar criteria but better
petformance with less experienced clinicians, likely due to
indlusion of defined “other causes of thrombocytopenia:™”

1. Chronic thrombocytopenia 4. Severe dissem nated
2. Newly initiated non-heparin  intravascular coagulation (DIC)

med known to cause 5. Indwelling intra-arterial device
thrombocytopenia 6. Cardiopulmonary bypass
3. Severe infection within 96 hours

(3Thrombosis or other sequelae

Points:

New thrombosis; skin necrosis; acute systemic
reaction post-intravenous UFH bolus

Progressive or recurrent thrombosis; nons
|:] necrotizing (erythematous) skin lesions at heparin
injection sites; suspected thrombosis (not proven)

nNom

Indudes thrombosis that occurs or progresses in the period
of platelet count decline affer hepann exposure (l.e. not
thrombos s that occurred before heparin exposure)

May JM.
Res Pract Thromb Haemost 2023;
7:e100283



Labordiagnostik



Labordiagnostik nur bei hinreichendem klinischem Verdacht,

kein Routinescreening auf PF4/Heparin-Antikorper

Immunoassays (erster Schritt)

- ELISA (z. B. GTI, Stago, Hyphen)
- quantitativ; Unterscheidung IgG und gesamt-Ig
- hoher NPV, jedoch geringe Spezifitat (40-80%)
- Automatisierter Chemolumineszenztest (AcuStar HemoslL)

- quantitativ; Unterscheidung 1gG und gesamt-Ig

- Partikel-lmmunoassay (PaGIA, DiaMed/BioRad)
- Agglutination von PF4/Heparin-Komplex-tragenden Partikeln
- gering quantitativ

- keine Unterscheidung IgG und gesamt-Ig



Diagnosis, Step 2a: Laboratory diagnosis, Immunoassays

The laboratory diagnosis of HIT is classically divided into 2 steps:
(a) an immunoassay and (b) a functional assay.

The EIA is the prototypical immunoassay, and is used as the standard immunoassay throughout this manuscript

Purpose: Determine if anti-PF4/heparin antibodies are present, and if so, their abundance
Performance: High sensitivity (0.97, 95% Cl 0.95:0.99), limited specificity (0.82, 95% Cl 0.90-0.84)*
Specificity varies based on assay used, increasing with IgG-specific assays™2® and higher OD thresholds.

®, " | ® |
b\

I)\\ r/l/ o A 1 2 3 4
17| A
.’—! @ "!’ Increasing optical density (OD) >

() Higher oG correlates with higher HIT likelihood™ and thrombortic risk.

How it works: (A) The plate well is coated with multimolecular complexes of PF4/heparin (or PF4/heparin-like
polyanions). Patient serum or plasma is added and ant-PF4/heparin antibodies bind to the complex. (B) Tagged antkhuman
antibody is added and binds anti-PF4/heparin antibodies. A substrate is added to elicit color change. (C) Degree of color
change (optical density. OD) increases with increasing concentration of anti-PF4/heparin antibodies.

v
If EIA is positive, proceed with functional assay (see next page, "Laboratory diagnosis, Functional assays”).
If EIA is negative, HIT is essentially excluded.

Additional immunoassay options: Rapid Immunoassays

Multiple types of immunoassays exist, all with different performance characteristics and different international availability.
Selected examples of rapid immunoassays are included below.

Purpose: Similar to EIA but provide results in <30 minutes (EIA is often batched, takes hours to perform)
Performance: Varies by assa:y —

Sensitivity w How It works: Ab class
(95% cn) ()] Method of anti-PF4/heparin detection detected
Particle 0.98 0.88 ™ Polymers coated with
= PaGIA  (994100) (051-056) B e el complexes L
1gG-specific - Magnetic particles
chemilluminescence Ig6 0.95 oy i 1
o A (090-1.00)  (0.890.99) -?: Somimt RN E SN pdiyoy ke
Lateral flow 0.97 0.9 LE PF4-polyanion
immunoassay™ LFIA (092100  (0.860.96) . compleses 196
Latex T e 5s _L‘:' iy Competitive inhibition of g
immunoturbidimetric ¥ ! nanoparticles coated with . IgA,
assay’’ TAY HITke antibodies

v
There is limited guidance on how rapid immunoassays should be incorporated into diagnostic algorithms,
and whether additional confirmatory laboratory testing is needed. ™

May JM.
Res Pract Thromb Haemost 2023;
7:e100283



Funktionelle Bestatigungstests

Arbeitsaufwandige Methoden zur Erfassung einer
Plattchenaktivierung in Gegenwart von Heparin
- HIPA (Heparin-induzierte Plattchenaggregation)

- SRA (Messung der thrombozytaren Serotoninfreisetzung)



Diagnosis, Step 2b: Laboratory diagnosis, Functional assays

14C-serotonin release assay (SRA)

The SRA is the "gold standard” functional assay** and is used as the standard functional assay throughout this manuscript

Purpose: Determine if ant-PF4/heparin antibodies are pathogenic (i.e. activate platelets)
Performance: High sensitivity (~0.95), high specificity (~0.95)*
0 Due to variation in assay performance and reporting practices,* real-world performance may vary from literature reports.

Positive result
Oimpmims | o | e |
m4%3§£% 2 &% 'S
I® 1C-serotonin LA W
‘& Thuapemicndou e e s:?L )
.’f’ . -+ ‘ (0.11%/,1..,) platelets activate %'el e;ui
s o] =] « & o &
Patient serum Donorplltelets I§ / \./ \( iR / \./ Q\{i i N x

Existing heparin in the patient
sample can alter total heparin

concentration and interfere with assay

performance. Patient sample should be High dose No binding occurs, Low (or no)

collected once heparin has been stopped or heparin no platelet % serotonin
(100 1U/mL) activation release

heparin removed via laboratory methods.**

How it works:3435 (a) patient serum is combined with washed donor platelets radiclabeled with 'C-serotenin. (B) At
least two different doses of heparin are added. At therapeutic dose, the HIT antigen forms and is recognized by the anti
PF4/heparin antibody. At high dose, heparin disrupts the multimolecular HIT antigen®?* so the anti-PF4/heparin antibody
cannot bind. (C) When the antigen/antibody complex binds to the platelet Fc receptor, platelets activate and release
granules containing "“C-serotonin. Radioactivity is measured and converted to a % "“C-serotonin release. (D) A diagnosis of
HIT (i.e. positive SRA) is generally characterized by strong activation (high % serctonin release) with therapeutic dose
heparin plus inhibited activation (low % serotonin release) with high dose heparin. A negative SRA shows no activation at
either concentration. An indeterminate SRA shows activation at both heparin concentrations.

Additional functional assays

Muiltiple functional assays exist that differ by the method used for measuring platelet activation:

Heparin-induced platelet P-selectin expres }

activation assay (HIPA)* (PEA)“*’

Measurement of activation; - Measurement of activation: m
Visual assessment of decreased Platelet P-selectin (CD62p)

turbidity with platelet activation expression by flow cytometry

May JM.
Res Pract Thromb Haemost 2023;

/7:e100283



Verbesserung der Spezifitat — Vermeidung von Uberdiagnosen

- Kombination Antikorpersuchtest (Immunoassay) und funktioneller Test

- hohe Sensitivitat der Immunoassays

(negativ — HIT praktisch ausgeschlossen)

- hohere Spezifitat der funktionellen Tests

- AntikOrpertiter im Immunoassay korreliert mit Wahrscheinlichkeit

plattchenaktivierender Antikorper im funktionellen Test
- ELISA: OD < 1,0 (schwach) nur 5-15% positiv
- Chemolumineszenztest: > 4 U/ml (stark) > 85% positiv
- PaGIA: = 1:4 hohe HIT-Wahrscheinlichkeit (95%)

- Messung des IgG anstelle des unspezifischen gesamt-Ig

- Inhibitionstest (Heparin in hoher Konzentration)

(Warkentin, J Thromb Haemost 2011; Bakchoul, Int J Lab Hem 2015)



Fortschrittliche Algorithmen zur Verbesserung der Diagnostik

TORADI-HIT (Nilius H. E Clin Med 2022; 55:101745)

4fls TORADIHIT
INTENDED USE ALGORITHM EVIDENCE PERFORMANCE
LEGAL NOTICE

The TORADI-HIT algorithm is a validated diagnostic instrument to calculate the probability of HIT in individual

patients.

Platelet count (nadir) [10°/L]

66

CRP (C-reactive protein; if available) [mg/L]

22

Type of immunoassay

Acustar HIT-1gG (CLIA) [U/mL]

Numeric immunoassay test result

3.6

For the Diamed ID-H/PF4 use Titer L, E.g. use 64 instead of 1:64
Did the patient receive unfractioned heparin during the current hospital stay?

Yes

Timing of the thrombocytopenia

Day 5-10, or day 1 if recent heparin exposure

Other causes of thrombocytopenia

LIMITATIONS

<>

<>

Results

Cutoff
HIT
more likely
HIT
less likely
96 %

Interpretation

The classification probability of HIT is 96 %. The probability of HIT is very high with values in the red area (90% of

HIT-positive patients have values in the red area).

[ )

Personalized @ @ @ ®

. Clinical o»®
Diagnostics @ ®

von: www.toradi-hit.dbmr.unibe.ch




Diagnosis: Putting it all together

0 Why use risk scores before laboratory testing?
+ Thrombocytopenia is common in hospitalized patients, and it is
rarely due to HIT*
« The 4Ts Score has excellent negative predictive value (can
exclude HIT)*
« ElAis sensitive, not specific. False positives are common.

§1

Suspected HIT

Calculate 4Ts Score

Choosing Wisely recommendation to avoid
laboratory testing in patients with low probability

4Ts Score®s4¢
O wnyno!gmrha laboratory results to change 45 Intermediate or <3 Low probability
e 26 High probability

Without appropriate therapy in a patient with HIT, the
daily risk of complications (combined risk of
thromboembolism, amputation, and death) is 6.1%.47

Risk of HIT can be further stratified based on EIA
optical density (OD) and 4Ts Score: ) Start thera

4Ts Score

i=d heparin anticoagulation

@ Discontinue heparin

peutic dose nan-

\ 4

45 &8
EIA OD [1ax | [oon ] mtes Obtain EIA

M o [

e [

v .

|G N
without

47s Score Obtain functional assay

)

Lighter shades indicate prosability of the individual
component (4Ts Score witheut EIA OD# EIA OD without
4Ts Score™). Derker shades indicate probadility
accounting foe combination of 4Ts Score and EIA OD.%
Exact probabilities will vary with different £IA assays.

2 Negative

In patients with a high probability 4Ts
score and a strongly positive EIA, a
functional assay may not be

r

necessary.”

Rarely, functional assays are Continue with

a high 4Ts score and high EIA OD,
treatment for HIT can be

considered despite a negative u Stop non=heparin anticoagulation
. v

functional assay.®

No (additional) laboratory testing
falsely negative,* In patients with management of
Acute HIT @ Resume heparin, if indicated

~

HIT unlikely

May JM.
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Therapie



- Absetzen von Heparin in jeglicher Form

- Alternatives Antikoagulans, meist direkter Thrombininhibitor

(unabhangig davon, ob manifeste Thromboembolien)

- Keine Vitamin K-Antagonisten in der Initialphase einer HIT

- Gefahr mikrovaskularer Verschlusse und Nekrosen

- meiste Amputationen bei HIT wg. VKA und DIC

- Umstellung auf OAK erst im Verlauf

- stabile Normalisierung der TC-Zahl (>150 G/I)
- niedrige VKA-Aufsattigungsdosis

- 5-tagige Uberlappungsphase mit alternativem Antikoagulans



Verfugbare Substanzen zur Initialtherapie der HIT

Direkte Thrombininhibitoren (DTI)

- Argatroban = Argatra®

- (Bivalirudin = Angiox®)

- Antithrombin-abhangige Faktor Xa-Antagonisten

- Danaparoid = Orgaran®

- Fondaparinux = Arixtra®

- on label: Danaparoid, Argatroban

- off label: Bivalirudin, Fondaparinux

(Alberio L. Swiss Med Wkly 2020, 150: w20210)



Monitoring

Substanz Handelsname
Argatroban Argatra®
Bivalirudin Angiox®
Danaparoid Orgaran®

Fondaparinux  Arixtra®

1. Wahl

anti-Flla

anti-Flla

anti-FXa

anti-Fxa

(*) Quick/INR werden ebenfalls beeinflusst

Hilfsparameter

aPTT, TZ (*)

aPTT, TZ (*)



Halbwertszeiten

Substanz Handelsname
Argatroban Argatra®
Bivalirudin Angiox®
Danaparoid Orgaran®

Fondaparinux  Arixtra®

HWZ

50 Min.

25 Min.

19-25 Std.

17-21 Std.

Exkretion

Hepatobiliar
Enzymatisch
Renal

Renal

Spezifisches Antidot fur keine der o. g. Substanzen — kurze HWZ vorteilhaft



Selection of non-heparin anticoagulation & other therapies

Anticoagulation selection in Acute HIT Doty . Fe-0rlimb- 3 Renel 4) Liver
Dependent on 4 clinical criteria ) oty Bosnto  dmfmation e

© _O

Agent is preferred

Agent is not preferred,
but can be considered

based on availability,
risk/benefit

Agent is not
recommended

] .
| Laboratory monitoring required

* Existing data with ri b ixab

‘Ifugurobonnouvalabu can use with

close ving due to fation risk

'fmdnskofupmodm,"bmhu

been demonstrated to be safe for use in

acute HIT**

~ Use in renal dysfunction has been

reported™*

¥ B4, bilirubin; CrCl creati ‘ IV, int us; SQ,
() oral anticoagulation pearlss'**

o Initial decline in protein C can exacerbate the prothrombotic state of HIT, with potential to cause
venous limb gangrene and/or skin necrosis.***'

Initiate VKA with parenteral anticoagulation

Do not use. If already started, administer vitamin
bridge after platelet count recovery —=——————p-

K with initiation of alternative anticoagulant.

Acute HIT Subacute HIT A =——————

Convert to therapeutic dose* >
after platelet count recovery

Isolated HIT Lead-in dose*

B
>

HITT VTE dose**

inhibitors Oral Xa inhibitors provide immediate anticoagulant effect. Dosing strategies are based on reported
use, which attempt to maximize dose in periods of presumed highest thrombotic risk.

*Lead-in dose: apixaban 10mg twice dady, rivaroxaban 15mg twice dally
Therapeutic dose: apixaban 5mg twice dally, rivaroxaban 20mg dally
**VTE dose: apixaban 10mg twice dally x7 days, then S5mg twice dady; rvaroxaban 15mg twice daily x21 days, then 20mg daily

Additional treatment considerations

Anti-PF4/heparin
Intravenous antibody complex Platelet
immunoglobulin (1Vig) ""\( ‘\ tmnsfuslon?
« Hypothesized to ’
competitively inhibit ) f ’ Rmoutlnemuse:zog’ue to concern
binding of anti-PF4/heparin M g it may "fuel the fire" and
antibody to platelet FcR > * # increase thrombotic risk,
. c?n be comemd in cases -t particularly arterial
of severe oror refractory ~ \-, + Can be considered in patients
thrombosis ” ’ _t with active bleeding or prior to
thrombocytopenia. Transfusion urgent procedures.®*
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Autoimmune HIT (aHIT)

« Rarely, the clinical manifestations of HIT can Severe HIT
develop via heparin-independent platelet with overt DIC
activation.

* Autoimmune HIT (aHIT) refers to any HIT-
related platelet count fall that begins or
persists in the absence of heparin

* Six subtypes of aHIT have been described.

« Notably, spontaneous HIT has been reported
to occur mast commonly after knee Delayed onset HIT
replacement or infection.” Begins or worsens

Pathophysiology ahsetro r;:zznn

Flush heparin HIT

HIT with severe Caused by

thrombocytopenia
(<20x10%1L) and DIC

heparin flush

HIT (aHIT) fondaparinux
without heparin
exposure

v Persisting HIT Spontaneous HIT
A — F’eiﬁlfTe”ﬁ:— >1 HIT that occurs
week after heparin Without heoasi
@) B ﬂ ﬂ ° ﬂ . stopped exposurF:z
Y | =
HIT “super-antibody®  Anionic molecue

N
& o\ (1) Positively charged PF4 tetramers repel one another. (2) In
b ) 0 & aHIT, a non-heparin molecule avercomes this electrostatic
O ) \ } =® repulsion, bringing individual PF4 tetramers together to form
=\ /- large multimolecular PF4 complexes. The exact nen-heparin
Anti-PF4/polyanion IgG molecule able to perform this action is debated and may vary

based on aHIT subtype, but proposed examples include HIT
*super-antibodies” that bridge two PF4 tetramers and/or highly
anionic molecules which could include chondroitin sulfate
(released from jeint cartilage in joint surgery), polyphosphate,
and/or nuclectides such as DNA and RNA.”"" (3) The PF4
complexes then serve as antigens bound by anti-PF4/polyanion
IgG, which (4) trigger activation of platelets and other cell types.

*

Principles of diagnosis & management of aHIT syndromes are the same as classical HIT,
with some unique considerations:

When to suspec?

Thrombosis and Immunoassay + EAvold heparin
Use non-heparin
Thrombocytopenia ;.* Functional assay + antiooagulagﬂ%n
that is otherwise unexplained Functional assay may show platelet Experts recommend
even in the absence of W in the absence of heparin, 0 consideration of high-dose
heparin exposure a norrheparin control is not IVg in severe cases.”™"

performed in all laboratories.

May JM.
Res Pract Thromb Haemost 2023;
7:e100283



Zusammenfassung

- HIT = schwerwiegende prothrombotische immunologische

Medikamentennebenwirkung

- Risiko je nach klinischem Kontext (Patientenkollektiv,

Heparinart, Heparindosis)
- Wichtiger Stellenwert der Vortestwahrscheinlichkeit

- Verfugbarkeit sensitiver und spezifischer Labormethoden zum

Nachweis von PF4/Heparin-Antikorpern (IgG)

- Therapie alternatives Antikoagulans, alleiniges Sistieren der
Heparintherapie reicht nicht aus
- Rasches Verschwinden der Antikorper (meist nach 3 Monaten)

- HIT-artige Entitaten (Autoimmun-HIT, VITT)



