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5. Assessment of bleeding phenotype

How to quantify the
bleeding symptoms?

©
Bleeding Assessment Tool Clinical gestalt assessed by
(BAT) medical specialist

i

Reference ranges ISTH-BAT

BATSs have limitations including: %2
« Lack of sensitivity in persons without

hemostatic challenges
Recall bias
Score saturation with recurrent symptoms
Inability to differentiate between different
types of MBD.

Moreover, low BAT scores do not always exclude

mild bleeding disorders.™
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Exclusion of non-hemostatic causes for a bleeding tendency”

7. Other causes for bleeding

Kidney disease

S

Osler-Weber-
Rendu disease

Hypothyroidism Amyloidosis

Collagen diseases (e.g.
EDS, hypermobility)

Vasculitis

I

Vascular
malformations

Over the counter Herbal
medication (e.g. NSAIDs) preparations

Anemia

Vitamin C
deficiency

Liver disease

Myeloproliferative
disease

Cushing
syndrome




1. CBC

2. PT

3.aPTT

4. TT

5. VWF:Ag

6. VWEF:activity

7. F VI, IX, and
XI

8. Platelet LTA

Abnormal

Referral for Expert Assessment of a
Possible Bleeding Tendency

L

Initial Consultation and Essential Laboratory
Investigations

Full medical history including hemostatic
challenges, clinical gestalt®*, medication history,
family history, ISTH BAT score and physical
examination.

CBC and blood smear, PT, APTT, Clauss Fibrinogen,

TT, VWF: Ag and VWF function, FVIII, FIX, FXI
Light transmission platelet aggregometry

{

Follow-up Consultation

Review medical history and bleeding score, clinical

gestalt®, repeat equivocal laboratory results, clarify

the cause of any abnormal screening tests, and
complete any missing tests.

il

Recognised Bleeding
Disorder
(confirm diagnosis on
repeat testing)

Normal haemostatic testing

{ 1

High suspicion Low suspicion

Abnormal

« |

Validated
Platelet
Secretion

Assay™*™*

Bleeding Disorder of Reassurance
|—9 Unknown Cause and
Normal (BDUC) *** Individual
counselling
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6. Laboratory tests

Prothrombin Clauss Fibrinogen Coagulation factor
time (PT) & deficiency
srrrril i — . Al Platelet LTA should be performed as
B =T i B 2 minimum assessment of platelet
Pl Lght Transmission function and, if possible, platelet-
] — &Y. =e i"‘g e dens_e granule assessment. Fl_thhe_r
blood smear @@ - specialized platelet investigations in
Von Willebrand Factor ' expert laboratories will identify
. 7 additional rare IPFD in some MBD
Rl e patients.

Platelet function Fibrinolysis assays Rare clotting factor deficiencies

Fil FV

Plasmin, R — FVII FX
Euglobulin clot

lysis time,
PAI-1, tPA, a2-
antiplasmin

FXI FVIiI




Exclusion o ostatic causes for a bleeding tendency*

Diagnostic work-up of patients with

Coagulation factor deficiencies

Prolonged
PT

FVII: s 20%
Fvii
deficiency
Fll: s 10%
FV:s10%

FV and VIl combined.
s40%
FX: 540%

FVILE: 50 %
FIX: : <50 %
FXHE: €30 %
Flbrinogen

%100 mg/dL

FVIII deficiency
(Hemophilia A)
FIX deficiency
(Hemophilia B)
FXII deficiency
AJdysfibrinogenemia

FVII deficiency

FV deficlency
Combined FV and FVIIl deficiency

FX deficiency

Von Willebrand disease

VWF:Ag and/or
VWF:Rco (or
VWF:GP1bM) $50
1U/dL

VWF:RCo (or
VWF:GP1bMYVWF:
Ag >0.7

Abnormal VWF
Multimer (or
VWF:CB/Ag ratio)

Genetic analysis
an: IPA

FVIli<VWF

VWF:RCo (or
VWF:GP1bMyVWF
Ag <07

Normal VWF
Multimer (or
VWEF:CB/Ag ratio

VWD Type 2M

d to moderate bleeding tendency (Vienna Bleeding Biobank)

Platelet function defects

Glycoprotein expression:
CD41 (allp integrin, GPIIb),
CD#61 (B3 integrin, GPIlla),
CD42a (GPIX), CD42b
(GPIb-a), CD38
(Thrombospondin-receptor,
GPIV), GPVI (Collagen-
receptor)

Flow cytometric
mepacrine fluorescence
for exclusion of platelet
dense granule deficiency

Light transmission

aggregometry (LTA) in PRP/

ADP (5 uM)

Arachidonic acid (1.6 mM)

CRP-Collagen (10 pg/mi) ¥

Epinephrine (5.5 uM)

Ristocetin (1.2 mg/ml)

Ristocetin (0.7 mg/mi*t

Pathological LTA with = 1 agonist
possible PFD

Repeated LTA testing
No pathology in the repeated LTA: re-calegorized as BDUC patient
Reproducible pathology with 1 agonist (e.g. epinephrine): possible PFD
Pathology with = 2 agonists (at 2 time points): definite PFD

No pathological findings found in laboratory analysis: Bleeding disorder of unknown cause (BDUC)

Consider investigating for rare bleeding disorders and hyperfibrinolysis?




11. Advanced hemostatic laboratory
testing

O These tests are currently mainly used in research settings
and their diagnostic value in the BDUC population is
unclear.

Functional testing Genomics and proteomics

Global hemostasis
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12. Functional testing

Fibrinolysis tests

« Fibrinogen,

« Tissue plasminogen
activator (tPA),

« Thrombin activatable
fibrinolysis inhibitor (TAFI)

« Alpha2-antiplasmin (A2-
AP).

Measurement Measurement of

of fibrinolysis Euglobulin Clot
proteins Lysis Time
(ECLT)

Limited research has been done into the role
of anticoagulant factors in the bleeding
mechanism of BDUC patients. 2'-31-32

Increased levels of activated
protein C (APC) in BDUC *

Elev:
pathw o
levels in patients with mild
bleeding disorders

. November 2024, 102625

Abnormalities in the
fibrinolytic pathway
may be identified in
some BDUC patients,
but the clinical utility
for diagnosis remains
unclear and not
routinely
recommended for
diagnosis of BDUC
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(ROTEM )

@

13. Global hemostasis

Viscoelastic testing

In 9% of the patients in this cohort, NATEM showed
(mildly) prolonged clot time and maximum lysis.

t NATEM assay

Thrombin generation assays

Discrepancies in test results may be
explained by the heterogeneity of test
methods." Novel TG assays specifically
designed for bleeding evaluation need to
be investigated in BDUC.

Although global hemostatic tests

may demonstrate variable abnormalit
in

a minority of BDUC patients, they are |
recommended for routine diagnosis ol
management
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14. Genomics & proteomics

/
;LY

BDUC

ategy to screen for rare protein

Quantitative targeted
proteomics

, November 2024, 102625

Genomics

Whole
exome

sequencing
& 4
~a :

Proteomics

Unbiased plasma/ Mass spectrometry-based
platelet profiling proteomic approaches

Sequence variants

bnormal protein siar Ires
1071 proiein signatul .

Routine genetic
testing is not
iIndicated for BDUC

Patients should be
considered for
enrolment in
research studies that
enable more
expansive
phenotypic and
genomic testing.
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Bleeding Disorder of Unknown Cause
(BDUC)

e \We recommend :

“Bleeding disorder of unknown cause” be used

1- in preference to other terminology for classification f

2- patients with a bleeding phenotype in whom hemostatic investigations are normal
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