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What is HIT ?
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Description of HIT

+ Heparin Induced Thrombocytopenia
+ Adverse effect of heparin
+ Antibody-mediated

+ Main symptom: thrombocytopenia

“ platelet count drop > 50% from the baseline

% occurs 5-14 days after the start of heparin treatment

+ May affect up to 5 % of patients on UFH and 0.5- 1% of patients
on LMWH

+ Strong association with venous and arterial thrombosis

+ High morbidity risks

=>HIT suspicion: huge stress for clinician/lab
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HIT pathophysiology

Platelet

Platele
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Platelet removal by Platelet activation
splenic macrophages

Platelet release
Release of procoagulant

Thrombocytopenia microparticles
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~

Thrombosis
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Clinical interest
HIT incidence In clinical context

Clinical HIT y

waterline

+ The type of
heparin
given to the

o+ o+ | patient
| determines

Kelton J G , Warkentin T E Blood 2008;112:2607-2616 the overall
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iceberg
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Diagnosis

Combination of clinical and biological criteria

e pre-test scoring (4T's)
* biological assays

+ Pre-test scoring: 4

T's + ldentification of 3

¢+ Thrombocytopenia levels of risks

* level of platelet fall
% 0-3: low

¢ Timing
e time after heparin “* 4-5: intermediate
exposure % 6-8: high

¢ Thrombosis
e occurrence after
heparin exposure
¢ oTher cause of
thrombocytopenia

* need to be reliably
excluded PJ
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How to calculate the 4T score?

I T S AT S A

- Platelet count fall > 50% - Platelet count fall 30 a 50% - Platelet count fall < 30%
Thrombocytopenia and nadir = 20 G/L or or /2
- nadir between 10 and 19 G/L - nadir< 10 G/L

- Clear onset between days 5 to 10 - Thrombocytopenia after day 10 of the - Platelet count fall < 4 days
Timing of platelet after the start of treatment start of treatment without recent exposure
count fall or - at day 1 (if prior heparin exposure within 12
- at day 1 (if prior heparin exposure within  -30-100 days ago)
-30 days) - after day 10.
- New thrombosis - Progressive or recurrent thrombosis - None
Thrombosis or other EELURIEECSEN(I[EeilelaNelollgli} - thrombosis suspicion
sequelea - Acute systemic reaction after bolus 1V - skin necrosis at the point of injection
oTher causes of - None apparent Possible Definite other causes
thrombocytopenia - Infections
(drugs etc...) - Chemo / radiotherapy
-DIC

- | "~ |

Probability :
- High: Score 6to 8

- Medium : Score4to 5
-Low : Score0Oto 3
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Diagnosis

¢ pre-test scoring (4T's)
¢ Dbiological assays

N

Functional assays
(SRA, HIPA, PA)
= detect platelets activating antibodies

© highest sensitivity/specificity
® complex, expensive, time consuming

not standardised
not widespread use

+ Combination of clinical and biological criteria

Immunoassays

= detect antibodies against [Heparin/PF4]

©

®

better standardization
easier to use
lower specificity

No perfect test, room for improvement
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Treatment of HIT

HIT: SEVERE clinical impacts <
Suspicion of HIT = stress for clinician/lab

| EE.N

Clinician does not wait for lab results
—>switch to alternative anticoagulant

Alternative anticoagulants
—>high risk of bleeding (no antidote)
—>much more expensive

Real frequency of HIT
6~12% of patients investigated for HIT have really HIT*
88~94% of patients suspected of HIT don't have HIT

*Warkentin T.E. HIT paradigms and paradoxes. J Thromb Haemost 2011; 9 (Suppl. 1): 105-117 =
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Laboratory testing for heparin-induced thrombocytopenia: a
conceptual framework and implications for diagnosis
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Heparin-induced thrombocytopenia (HIT) & 2 “dimcopatho-
logie” syndrame e, disgnoss depends on bath cinical and
meihalogic aileria heng present) [1]. The “chmcal’ ariteria
imclude the presence of thrombocyiopenia andfor thombass
heasng a temparal mlatonship 0 an Immunizing expomre (0
heparin. The ‘pathals geal crieson i the detectabafity of ‘HIT
anithodies’ i acuie patient serumar plasma. HIT & caused by
heparm-dependent platelet-ac fvating aniibod s thet m almost
all patsents recogne complexes of plaieket fcior 4 (FF4
hound to heparin [E]. Sensitivity of soid-phase encyme-
rnunaassays { ELAs) far ant. PF4 heparin anthodies & very
high (appromately ¥9%%), due to centain unique properties of
HIT anggens; ihey are expressed on largs, stable multimolec
ular complenss comprised of PF4 and palvamions [ Ths
differs dfrom ather druginduced, fmmme-mediated throambo-
extapenic disarders, where itharatory tests for drug-dependent
aniibodies often lack high disgnosic seninvity. The anggens
i these ather disarders are latdle camplexes of drug fr drug
metahalies) and plateler ghcoprotems [4].

The high dagnostic senmtvity of the PFRheparm ElAs =
accomparnied by a paralle]l problem i diagnoste specaficity far
HIT. This arses because ElAs abo have high sensindty far
dewectng chmcally msignificant ami- PP heparin amibodies,
which can he present concdentally in pagemts with thramba-
cvtopermia caused by nonHIT facors This bkads do e
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potential far HIT ‘verdiagnoss,’ eqpecally in autically-all
patenis. Sysiematic sersurvellance studies show that anly 2
memarity (2-15%) of heparn 4reated patients who form ang.
FF4heparn antthodies develop cErocally evidemt HIT [54]
Even amang those wha farm pluelet-activatng anthodes, no
mare than half develop HIT. This Subcammitice statement
pronvades 2 famework on when to perform and how do
mterpred haratory tests for HIT dizgnosss.

Patents should mot he routmely soeened for antsPRES
heparin anibodies (ather than for research studies). Patients
should anly undergo westing & cBrical features reasomably
suggest 2 diagnosss of HIT. Scarng systems can be helpful to
esizmate the predest probabelity of HIT [7-9]. HIT anthodes
are anment, however [10], and this estng should he
perfarmed weng acute serum ar a.

Lahoratory diagnesss of HIT dffers fundamentally from
other anthodvomedizied cyviopenias, such as auioimmune
thmmhooytopenia or hemalyss, hecause free HIT anthodies
are readily detectahle in patient serum flasma even during the
earfiest phase of the platelet coumnt decEne indicatng HIT [11]
Therefone, 2 negaive result of an HIT antibod v ies performed
hecause of thombooytopenia ar thramboss generally rules out
HIT. Routine repeat destng a few days laier & nof indicated
funbss 2 new platelet count dechne ar thramboss acours)
hecawse such testing risks dedecting chmcally irmlevant ans.
bhodies (a5 demomstraied W serosurvedllance studies) Ohvers
diagnosis of HIT & poten €ally dangerous hecause it may kad
o withholding of certain disgnastc and derapentc nenen-
tors durmg the acule evend and m fulure admissions, and
becawse it usually prompts inestment with aliemative anico-
agulants, which may mcrease hleeding rsk (apprommaiely 1%
risk of majar hleeding per treatment day far direct thrombin
imbahitrs [12].

TEagnoste accuracy far HIT & optimized by combining the
ant-PF4heparin EIA with 2 funcisonal (pleielel actvaton)

& 20 % asd k

Rodety oa
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ISTH recommendations

=) Overdiagnosis of HIT is potentially dangerous

bodies (as demonstrated in serosurveillance studies). Over-
diagnosis of HIT is potentially dangerous because it may lead
to withholding of certain diagnostic and therapeutic interven-
tions during the acute event and in future admissions, and
because it usually prompts treatment with alternative antico-
agulants, which may increase bleeding risk (approximately 1%

=) How to exclude HIT ?

T herefn-re, a negative- result of an HI'T antibody test_perfnn_ne;i
because of thrombocytopenia or thrombosis generally rules out
HIT. Routine repeat testing a few days later is not indicated

=) How to improve specificity ?

ity of EIAs. Patients should be testedlfnr [eGG (;iass antii::ﬂdies,
as only this isotype class activates platelets [2.6.16,17] (rare

g
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Clinicians and labs needs ?
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Clinicians and labs needs

Cliniclan

From the lab perspective

/Unitary test

Rapid

Easy to use

24/7, STAT adapted

Negative Predictive Value 100%

\I—Iigh specificity

/
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STic Expert® HIT
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Product overview

STic Expert HIT 5, Cat. Nr. 01058
STic Expert HIT 20, Cat. Nr. 01059

+ Intended use: qualitative detection of IgG antibodies
against PF4/polyanion complexes

+ Test principle: immunochromatography / lateral flow
4 N

+ Unitary test, extremely simple handling
+ Results in 10 min —

+ Validated with PLASMA and serum

di
2

\- Y
3
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Handling: simple and quick

Control line 4

Test line

5 pl serum 2 drops of buffer Visual inspection
endpoint after 10 min
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Principle

Patient Serum

| YIgA -
F_ YigM
& Yoo oo,

Buffer

1[|

% PF4/PA

Figure

Lateral-flow immunoassay principle (LFI-HIT) is
based on the capillary action which induces a
flow of the test sample along a solid phase (test
strip).

The test strip contains a conjugate which is a
gold nanoparticle coated with an anti-ligand.

To the sample pad, 5 pl of the patient’s
serum/Plasma and two drops of a reagent are
added.

The buffer contains biotynilated human
PF4/polyanion (PA) complex.

Gold nanoparticles

\
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Principle
Figure

+ At the same time, anti-PF4/PA human antibodies (if present) bind to the PF4/PA
complexes.

+ When the fluid passes the location of the test line on the strip, complexes
containing biotinylated PF4/PA, anti-biotin coated gold nanoparticle(s) and
human antibodies are retained by an immobilised goat antibody.

+ This goat antibody was chosen to allow specific immobilisation of human IgG
antibodies (which serves as the capture antibody printed onto the membrane).

+ A positive reaction becomes visible as an intensively coloured line can be read
visually (test line).

+ The test strip also includes a second line (control line). At this location an
antibody, which binds specifically to the biotin within the conjugate, is coated
onto the test strip. The presence of the control line confirms that the test has
performed properly.

Gold nanoparticles

/S / / =
X | VAVA zé 5
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Result interpretation

+ Compare the test line to the evaluation card

+ intensity of the test line , evaluation card = positive

a
¢ intensity of the test line < evaluation card = negative

Positive result Low positive result Negative result PJ
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Evaluation results
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Clinical validation

Institute for Clinical Immunology and Transfusion Medicine
- University of Giessen, Germany

+ 452 surgical and medical patients suspected of HIT
(prospective)

+ Clinical pretest probability
+ 4T score
+ Immunoassays
** 1gG ELISA (GTI & Hyphen)
*» PaGIA Biorad/Diamed
% STic Expert® HIT
+ Functional assay
< HIPA
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Results

Negative results | Positive results " o

Test R EE N A e
true false true false vity City

STIC Expert 389 @ 1 @ 0.54
GTI-IgG
ELISA 373 0 34 @ 1 0.892 1 0.43
Hyphen-IgG
ELISA 365 0 34 53 1 0.873 1 0.39
PaGIA 361 3 31 55 0.912 | 0.868 | 0.992 0.36
HIPA 418

+ STic Expert® HIT showed the best performances

*

NPV: 100 %

+ higher specificity (93%)

g
Stago
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Conclusion of the study

+ With STic Expert® HIT*

¢ negative individuals do not require additional laboratory
testing in order to exclude the diagnosis of HIT

¢ enhanced specificity may help to avoid unnecessary
confirmatory testing in referral laboratories

*Sachs UJ et al. Evaluation of a new nanoparticle-based lateral-flow immunoassay for the
exclusion of heparin-induced thrombocytopenia (HIT). Thromb Haemost. 2011;
106:1197-1202
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Key features summary
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"

Key features

N

Suitable for any hospital/lab size

Unitary test

Rapid d Results in 10 minutes
3 No long training needed
Easy to use Y Easy interpretation
24/7. STAT 3 Allows running the test before deciding
’ ¥ to stop or continue heparin
adapted ) Full exclusion of HIT

V' Avoids unnecessary changes of heparin

0 =>Lower risk of bleeding
NPV 100% = Costs savings (treatment, add. tests)

ecificity g
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Conclusion

+ 6~12% of patients investigated for HIT really have
HIT

+ Ruling-out HIT quickly avoids unnecessary changes
of heparin
*» ~90% of suspected patients
¢ reduce bleedings risks
¢ reduce costs

+ Stago offers a comprehensive range
% STic Expert® HIT
% Asserachrom® HPIA-IgG
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Friday January 315 2014 at 4:00 p.m.
CET (Central European Time)

How to diagnose and manage Heparin-Induced
Thrombocytopenia (HIT)?

Pr Yves Gruel P
Professor of Hematology, P_J J
Trousseau Hospital and University Francois Rabelais, Tours (France)
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This document is Diagnostica Stago's sole property.
Consequently, any disclosure, reproduction and/or
copy to any third party is strictly forbidden, unless prior
written approval given by Diagnhostica Stago. No
contractual photos. This document contains
iInformation on products which is targeted to a wide
range of audiences and could contain product details or
Information otherwise not accessible or valid in your
country.
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