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Abstract

This year’s Congress of the International Society of Thrombosis and Haemostasis
(ISTH) took place in person in Montréal, Canada, from June 24-28, 2023. The confer-
ence, held annually, highlighted cutting-edge advances in basic, translational, popula-
tion and clinical sciences relevant to the Society. As for all ISTH congresses, we offered
a special, congress-specific scientific theme; this year, the special theme was immu-
nothrombosis. Certainly, over the last few years, COVID-19 infection and its related
thrombotic and other complications have renewed interest in the concepts of throm-
boinflammation and immunothrombosis; namely, the relationship between inflamma-
tion, infection and clotting. Other main scientific themes of the Congress included
Arterial Thromboembolism, Coagulation and Natural Anticoagulants, Diagnostics and
Omics, Fibrinolysis and Proteolysis, Hemophilia and Rare Bleeding Disorders, Hemo-
static System in Cancer, Inflammation and Immunity, Pediatrics, Platelet Disorders, von
Willebrand Disease and Thrombotic Microangiopathies, Platelets and Megakaryocytes,
Vascular Biology, Venous Thromboembolism and Women’s Health. Among other ses-
sions, the program included 28 State-of-the-Art (SOA) sessions with a total of 84 talks
given by internationally recognized leaders in the field. SOA speakers were invited to
prepare brief illustrated reviews of their talks that were peer reviewed and are
included in this article. These illustrated capsules highlight the major scientific advances
with potential to impact clinical practice. Readers are invited to take advantage of the
excellent educational resource provided by these illustrated capsules. They are also
encouraged to use the image in social media to draw attention to the high quality and

impact of the science presented at the Congress.
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Immune attack on platelets
Donald M. Arnold, MD, MSc

Immune attack on platelets

Reaction

Lot

Vaccine-Induced Immune Thr Thrombocytopenia (VITT)

Vaccine-Associated Inmune Thrombocytopenia (VA-ITP)

Described With

Adenoviral vector vaccines (e.g. Johnson and Johnson, AstraZeneca)

Any vaccine (especially Covid-19 and measles, mumps, and rubella vaccines)

Pathophysiology

The vaccine stimulates anti-PF4 antibody production

= ¥

The anti-PF4 antibodies bind to circulating PF4 (which originate from inside platelets)
and membrane-bound PF4 on the platelet surface, causing Fc-mediated platelet activation
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The vaccine stimulates anti-GPlIbllla and anti-GPIbIX antibody production
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The anti-GPllIbllla and anti-GPIbIX antibodies bind to GPlIbllla and GPIbIX on the
platelet surface, and the antibody-tagged platelets are destroyed in the spleen
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Clinical Findings

The platelet activation leads to thrombocytopenia and thrombosis

Cerebral venous
sinus thrombosis

Pulmonary embolism

Hepatic vein thrombosis Splenic vein thrombosis

Splanchnic vein thrombosis

Deep vein thrombosis

The platelet destruction leads to thrombocytopenia and bleeding

Intracranial hemorrhage
Oral blood blisters

Bruising
Gastro-intestinal bleeding

Genito-urinary bleeding
Petechiae/purpura

Incidence Estimate

~1:100,000 with adenoviral vector vaccines

~1:100,000 (or more common) with any vaccine

Management

Non-heparin anticoagulant, IVIG, +/- immune suppressant medications

Corticosteroids, IVIG, thrombopoietin receptor agonists, +/- immune suppressant medications

For references, see Kelton et al. [1] and Arnold and Kelton [2]
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Novel therapeutics for VWD
Caterina Casari, PhD
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Von Willebrand disease (VWD) is associated with heterogeneous, difficult to quantify bleedings but limited treatment options are currently
available. While clinicians generally appreciate that available treatments are quite effective in controlling the bleeding episodes, VWD patients
perceive the burden of invasive, mostly on-demand treatments [3]. New therapeutic strategies are under investigation for patients with similar
phenotypes, with the hope of better fulfilling their needs. BT200 (rondoraptivon pegol) is a pegylated aptamer inhibiting VWF/GPIba interaction
that increases VWF/FVIII levels and, in thrombocytopenic patients, also rises platelet counts [4]. KB-V13A12 is a bispecific nanobody simulta-
neously binding albumin and VWF, which corrects haemostasis in a VWD-type 1 mouse model. Emicizumab, has been efficiently used in VWD-
type 3 patients [5] and mice, but has no beneficial effects in a VWD-type 2A mouse model. Synthetic platelet nanoparticles that collaborate with

endogenous platelets, have been successfully tested in VWD-type 3 and -2B mouse models.
TXA, tranexamic acid; QolL, quality-of-life; HMB, heavy menstrual bleedings; Gl, gastrointestinal; NHPs, non-human primates.
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Complex trait genetics in thrombosis and haemostasis

Karl C. Desch, MD

Human Variants

Common Variants

1. Generated by SNP-Chip and Imputation

2. Low effect size

3. Primary use: Genome-wide Association Studies

. Cisvariants  ——p. .

2% Trans variants
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KAHN ET AL
Rare Variants Human Variant Applications
1. Generated by Next Generation Sequencing 1. Mendelian Randomization
2. Potentially high effect size 2. Colocalization studies
3. Primary use: Rare variant, Collapsing analyses 3. Polygenic Risk Scores
Disease Neorwar~ Nease
® PrOSI Coronary Artery Disease 386,561 22,333 ——
Myocardial Infarction 391,858 17,041 —a
Peripheral Artery Disease 403,178 5,716 —
STAB2 Atrial Firillation 389,031 19,863 —a—
Stroke 398,090 10,804 ——
3 Venous Thromboembolism 392,652 15,365 —
<. o ®PROC Intracerebral Hemorhage 407,816 1,078 ———
§ SERPINC1 Hypertension 267,082 141,812 -
. Aortic Valve Stenosis 406359 2535 ———MH——
. Pulmonary Embolism 404322 4,572 ——
| ¢ i= Subarachnoid Hemorrhage 407,717 1,177 «———8H———
H & “ i Heart Failure 400,799 8,005 —a—
i Ischemic Stroke 403,847 5047 —
T T T T T T L B |
6 7 e s tomuza ooz 05 b 4
Odds Ratio
CRISPR Screens Proximity Labeling

Synthetic Variants

Deep Mutational Scan
Probing missense variant effects on
variant protein abundance and function

Library of cells
expressing all single
missense variants

el

Partial Variants

Secreted Variants Secretion impaired

Probing gene networks altering protein abundance
or cell trafficing

1. Celllinetransducedby 2. Cells selected, 3. sgRNA sequenced
lentiviral CRISPR/sgRNA expanded and separated ~ from sorted cells linking
library targeting single gene by flow sorting gene targets to phenotype

per cell
i Increased abundance

0 . Q of protein after CRISPR

mediated knock out

Decreased abundance of
Cell Line protein after CRISPR
Expressing protein of interest mediated knock out

Probing protein-protein interactions

T 1

S ’\g’ - L ¢ é
4 : e
§ ’ Blotpi _I;Pand :go

. * . . i
Fusion protein with Interacting proteins

proximity labeling

functional domain and identified

labeled, affinity purified
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Antiphospholipid syndrome: a challenging diagnosis

Katrien M.J. Devreese

Antiphospholipid syndrome: a challenging diagnosis

CLINICAL CRITERIA LABORATORY CRITERIA -
Thrombosis | Lupus anticoagulant | : \\
1= Venous, arterial, small vessel \
Pregnancy morbidity

> 1 premature delivery, 2 3 unexplained
consecutive miscarriages, 2 1 unexplained
death

I
|
|
1
|
- \ 1
Kg,ﬂd : | Anti-cardiolipin 1gG/IgM P cor
|
1
|
I

|Ant| B2glycoprotein | 1gG/IgM |
SOLID PHASE COATED WITH
One of the above persistently \ (sl

positive for > 12 weeks
SDLIDPHASE

APS COATED WITH B2GPI
__________________ L - e o e e e e e e e e e e e e o e e e e e e e = =

OTHER CLINICAL MANIFESTATIONS LABORATORY DIAGNOSTIC CHALLENGES

Heterogeneous spectrum:
hematologic, renal, cardiovascular,
dermatologic, neurologic, pulmonary,
musculoskeletal

Interpretation of laboratory results:
-clinical relevance of different combinations
of positive serologic findings

1

1

1

1

1

1

I

: -role of isotype and titer
I -fluctuation or normalization of aPL over time VA
1

1

I

1

1

1

-use of risk stratification tools

(D)
W " SOLID PHASE COATED
Non-criteria aPL: (e
-aPS/PT IgG/IgM
-anti-domain | B2GPI IgG

Catastrophic APS

SOLID PHASE COATED
WITH DOMAIN | B2GPI

Antiphospholipid syndrome (APS) is an autoimmune disease characterized by thrombosis and/or pregnancy morbidity, in patients persis-
tently positive for antiphospholipid antibodies (aPL). Classification criteria restrict the aPL to lupus anticoagulant (LAC), anti-cardiolipin (CL)
(aCL) and anti-beta2-glycoprotein | (32GPI) antibodies (ap2GPlI) IgG or IgM. However, in clinical practice patients may present with a variety of
clinical symptoms, not fulfilling the classification criteria for overt APS, and other aPL may help to diagnose APS.

LAC testing remains a complicated procedure using coagulation assays with many pitfalls and interferences. Assays for aCL and ap2GPI show
inter-assay differences. These methodological issues make the laboratory diagnosis of APS challenging, and other aPL tests (antibodies against the
domain | of p2GPI and antiphosphatidylserine-prothrombin (aPS/PT) antibodies, as well as antibody profiles and semi-quantitative reporting of
titers may help in the laboratory diagnosis of APS.

On both diagnostic sides, clinical and laboratory, APS is heterogeneous and challenging to diagnose.

For references, see Devreese et al. [6,8]; Barbhaiya et al. [7]
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Testing for the lupus anticoagulant (la) over the last decade - are we there yet?

Emmanuel J. Favaloro

Lack of clinical

Towards assay Lupus Anticoagulant

harmonization . understanding
(LA) Detection and .
Diagnosis THE UGLY é ]
Preanalytical
issues
Homogeneity
in diagnostic Anticoagulant
criteria for interference
clinical trials
Anticoagulant/ Direct oral . .
DOAC anticoagulants
neutralisers (DOACs) ?
Methods Cut-offs I U

Reporting ~ F'F
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Single platelet morpho-dynamics uncovered by multicolor reporter mouse strains in vitro and in vivo
Florian Gaertner, MD, PhD

Single platelet morpho-dynamics uncovered by multicolor reporter mouse strains in vitro and in vivo

Multicolor platelet reporter'2? Platelet dynamics Single platelet morphology Cytoskeletal dynamics Pathophysiological role
Spreading and Polarization . Vascular integrity
) \ Inte.grlr'i- J (Inflammation)
PFa-Cre Rs26-Confetti-flox A s activation
P IR ET I t’) & Branched actin
&

/. cre recombination'\, ] network v
WO @
| Sl (@) O Single platelet migration Contractility \/

Intravital microscopy Bleeding

RS

-> Z &
®

"%«

Collective clot retraction Filopodia Eoniactity v

Integrin-
activation Thrombosis

Branched actin
network x

For references, see Gaertner et al. [9]; Nicolai et al. [10,11]
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Approach to PUPs in 2023

Samantha C. Gouw

Approach to previously untreated patients with severe hemophilia A in 2023

« Fear forbleeding
* Venous access

* Activities

« Familyhistory of
inhibitors

V Effective bleed
prevention x Requires IV access

\/ Ease of administration Dosing frequency
x 2-3 times per week
') Subclinical bleeds

Peak levels
9 Long inhibitor risk \/
Pl e x Requires IV access x Trough levels
? Increased inhibitor risk ? Effective tolerization v Short inhibitor risk

period (<50 exposures
? FVIIl dosing & frequency : e

The optimal treatment approach for individual PUPs is not fully known (optimal age to start, FVIiI tolerance, long term joint health)
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Immune attack on platelets in ITP: the role of megakaryocyte impairment

Prof. Paolo Gresele

Thrombopoiesis in control subjects
Osteoblastic niche Vascular niche  PLATELET

' RELEASE B
Endomitosis L
a DMS formation 0
Ll e MK MIGRATION ) 8
HSC
Immature MK Mature MK SDF ic 'L:
MK DIFFERENTIATION and MATURATION \(/)V
Thrombopoiesis in ITP patients
7 o s s
N\ Tao Osteoblastic niche cpib/xv 9B ECTOPICPLATELET Vascular niche IMPAIRED
» ¥ _( 5 AN P ION PROPLATELET
Q. - ., RS collagers FORMATION
V Endomitosis !
/ / o | DMS formation
Auto-Abs !—’\\—’ —
reach BM HSC {
INCREASED
Immature MK Mature MK IMPAIRED MK MIGRATION PLATELET
CLEARANCE

IMPAIRED MK DIFFERENTIATION and MATURATION

Auto-Abs: auto-antibodies; BM: bone marrow; DMS: demarcation membrane system; HSC: hematopoietic stem cell; MK: megakaryocyte;
SDF-1a: stromal cell-derived factor-1a.

Immune thrombocytopenia (ITP) is an acquired autoimmune disorder characterized by accelerated platelet turnover due to circulating auto-
antibodies (Abs) against platelet and megakaryocyte (MK) surface glycoproteins, such as oy,p3-GPIIb/Illa, axp1-GPla/lla, GPIb/IX/V, GPIV, GPVI
and o p3.

Immunological cells reside and produce Abs in the bone marrow (BM) [12]. Platelet auto-antibodies were detected in the BM of ITP
patients [13].

Besides increased clearance of circulating opsonized platelets, platelet auto-antibodies lead to the impairment of many steps of
megakaryo/thrombopoiesis, such as MK differentiation and maturation, MK migrationfrom the osteoblastic to the vascular niche, MK
adhesion to extracellular matrix proteins, and proplatelet formation, resulting in impaired and ectopic platelet production in the BM and
diminished platelet release in the blood stream.

The figure was created with BioRender.com
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Anti-angiogenic agents as immune modulators
Arjan W. Griffioen

Anti-angiogenic agents as immune modulators

Immune
effector cells
o ‘
-

Angiogenic tumor cells, through secretion of angiogenic growth factors, can
downregulate endothelial cell adhesion molecules that can make tumor
endothelium unresponsive to proinflammatory cytokines. Such tumor
endothelial cells anergy results in non-adhesive blood vessels and an
immunologically silent tumor microenvironment.

S ® Growth factor
% . neutralizer
o o
% v * e g
[ Endothelial
g °
y o g8 growth factor
\ ] ° receptor
- °
endothelial anti-endothelial
adhesion L b drug

molecules

CD8 T cell

tyrosine kinase inhibitors

Inhibition of angiogenesis through growth factor receptor blockade
(with tyrosine kinase inhibitors e.g. axitinib or lenvatinib) or neutralization
of growth factors (with monoclonal antibodies e.g. bevacizumab)
overcomes endothelial anergy and makes the tumor cells vulnerable to
immune cells.

Tumor cells |

Angiogenic cytokines e.g. VEGF or FGF '

Ongoing angiogenesis, induced by vascular endothelial- and fibroblast growth factors, protects a tumor against leukocyte infiltration
through the suppression of endothelial cell (EC) adhesion molecule expression. The main adhesion molecule involved in leukocyte infiltration is
intercellular adhesion molecule-1 (ICAM-1). This molecule is both sufficient, as well as required for leukocyte extravasation and is heavily
suppressed in the tumor vasculature [14]. Other adhesion molecules such as vascular cell adhesion molecules and E-selectin are also involved.
Non-adhesive endothelium, which is the result of tumor endothelial cell anergy, provides the tumor with immune silent conditions, a trait that
has been hijacked from embryo development. Inhibition of angiogenesis, by drugs such as bevacizumab, axitinib and Lenvatinib, overcomes
endothelial anergy and restores the suppressed expression of ICAMs, VCAMs and selectins in the endothelium and supports anti-tumor
immunity [15]. It is becoming evident that the recent FDA approvals for combination therapies of anti-angiogenic agents with immune

checkpoint inhibitors [16] are based on the phenomenon of overcoming endothelial cell anergy.
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PAD4 inhibition in immunothrombosis
Lukas Heger

[ Protein arginin deiminase 4 (PAD4) functions: a therapeutic target for the prevention of collateral damage ]

2. Citrullination of extracellular proteins

[ Autoimmune Disease ]

1. Citrullination of nuclear
(— histones and transcriptional
cosfegullaton Collateral Organ Damage J
e @
7 -
_|, N / /. n( ((
PAD4 Nl

3. Facilitate the release of neutrophil
extracellular traps (NETs)

Fibrosis & adverse
B - remodeling

T Detrimental infiltration of

metabolic immune cells

syndrome

Thromboinflammation

@,,

PAD4
inhibition

21njjej 1eaY JO 3dua|RARId PaseaIdul

neutrophil
cytoplasm

4. Promote thromboinflammation




14 of 31 p KAHN ET AL

research & practi
[ LT —

Variegin, a potent direct thrombin inhibitor from tick saliva
R. Manjunatha Kini, PhD

Variegin, a potent direct thrombin inhibitor from tick saliva

Inhibitor

Thrombin
Chromatography

]

‘.ﬁ{.n‘l_l’

A thrombin inhibitor, variegin, was isolated from
the salivary gland extracts of tropical bont
tick found in sub-Saharan Africa.[1]

§ Salivary glands
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Thrombo-inflammatory mechanisms at the fetal-maternal interface
Shrey Kohli
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Cellular mechanisms of
thrombo-inflammation

Platelet-mediated inflammatory mechanisms within the placenta contribute to thrombo-inflammatory gestational vascular complications
(TIGVCs) such as preeclampsia (PE) and anti-phospholipid (aPL) syndrome. This impairs feto-maternal health during pregnancy, and promote long-
term disease priming mechanisms in the mother and the offspring. Pro-coagulant extracellular vesicles (pcEVs) promote platelet activation thereby
releasing DAMPs such as ATP which in turn activate the NLRP3 inflammasome and placental sterile inflammation via purinergic receptor (P2X)
signaling [17]. This is associated with reduced placental thrombomodulin (TM) expression. TM deficiency results in a tissue-factor (TF) dependent
and platelet-mediated embryonic loss in mice. Endothelial protein-C receptor (EPCR) deficiency causes mid-gestational embryonic death via
integrin and PAR mediated platelet activation and neutrophil infiltration [18]. On the other hand, EPCR expressing trophoblast promotes aPL
antibody mediated signaling and TNF-a release promoting systemic inflammation. Beyond the role of EPCR, aPL antibodies promote complement
(C3 & C5) and TF mediated neutrophil infiltration, trophoblast injury and fetal loss [19].
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Cancer and arterial thrombosis: therapeutic options
Avi Leader, MD

Cancer and arte therapeutic options

f
Arterial Thrombosis Atrial Fibrillation Predisposing Cancer Treatment D
I 1 _|_ [ !
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i vasospasm thrombosis atherosclerosis
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and bleeding risk is not high i Antlglatelet BX 95 defa{ult.
Reassess thrombosis/bleeding : Consider anticoagulation
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el thereafter Provide therapeutic dose
Treatment If PCI performed and bleeding e Perform a short Q Q @ If NBTE of LMWH QT
risk is high duration of DAPT
IFhigh riskPFO | e Consigeranticoagulation
Stop cancer treatment associated with vasospasm and thrombosis evenif noVTE
1.2 ) ) .3 e
General Thrombocytopenia 3 CI® Drug-drug interactions ‘ Increased bleeding risk
L v <

Acute coronary syndrome (less PCI and less use of potent P2Y 12 inhibitors) and atrial fibrillation (~50% don’t receive anticoagulation despite

an indication) are under-treated in cancer patients. These patients present unique treatment challenges [20,21,22], have an increased bleeding
risk, and require management tailored to the cancer setting.

* Address modifiable cardiovascular risk factors

** ESUS defined as a non-lacunar stroke, without a stenotic arterial culprit lesion, and without a known high-risk cardioembolic source

Abbreviations:

ACS, acute coronary syndrome; ADT, androgen deprivation therapy; CAD, coronary artery disease; DAPT, dual antiplatelet therapy; ESUS,
embolic stroke of undetermined source; HITS, high-intensity transient signals; ICIl, immune checkpoint inhibitor; LMWH, low molecular weight
heparin; NBTE, non-bacterial thrombotic endocarditis; NSTE-ACS, non-ST elevation acute coronary syndrome; PCI, percutaneous coronary inter-
vention; PFO, patent foramen ovale; Rx, treatment; STEMI, ST elevation myocardial infarction; TCD, transcranial doppler; TEE, transesophageal
echocardiography; VEGFi, vascular endothelial growth factor inhibitor; VTE, venous thromboembolism
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Fibrinolysis in patients with liver disease
Ton Lisman, PhD

Fibrinolysis in patients with liver disease

Diseased liver

@ Clot Formation © Fibrinolysis
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| S |
Thrombin
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o Normal or decreased ¢ Normal to enhanced thrombin generation | * Decreased levels of pro- and antifibrinolytics
production of fibrinogen ; o Stable cirrhosis: normal ‘rebalanced’ fibrinolytic status,
U i * Delayed clot formation hypofibrinolysis in fatty liver disease and cholestatic disease
* Dysfibrinogenemia « Normal clot structure Acutely decompensated cirrhosis: hyperfibrinolysis

Acute-on-chronic liver failure: hypofibrinolysis
Acute liver failure: hypofibrinolysis
During liver transplantation: hyper- followed by hypofibrinolysis

(hypersialyation, oxidation)

¢ Low factor XIlI

For references, see von Meijenfeldt [23]; Driever [24]
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Platelets and neurotrophins
Marie Lordkipanidzé, BPharm, MSc, PhD, FOPQ

5. BDNF binds a plasma protein, a2-
macroglobulin (a2M). The BDNF- a2M complex
prevents BDNF-induced platelet activation and

aggregation.

4. In platelets, BDNF binds the truncated
form of its receptor TrkB and activates a
kinase-dependant signaling pathway
leading to platelet aggregation and granule

secretion.

P75V receptor

a2-Macroglobulin

x In circulating plasma

a2-Macroglobulin-
BDNF complex

Truncated TrkB receptor

°
EDNF’;é\%

¥

a2-Macroglobulin-
BDNF complex

3. BDNF and its receptors have
been reported in platelets. Are
other neurotrophins and their
receptors also expressed in
platelets and what role do they
play in platelet function?

(9%
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2. Neurotorphins bind a family of
receptors known as the
tropomyosin-related kinase
receptors (A, B & C) as well as a
low affinity receptor p75N™.

TrkA receptor
(] NGF
° L]
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y L]
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NT3

Calcium

BDNF Stored
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A

1. The brain-derived neurotrophic
factor (BDNF), nerve growth
factor (NGF), neutrophin-3
(NT3) are growth factors
found in the brain.

L]

Platelets
Release of BDNF and granule @ ©

content from activated platelet ”

o L

Platelet surface

The better characterized neurotrophin in platelet biology is the Brain-Derived Neurotrophic Factor (
gation through binding of its truncated receptor Tropomyosin-related Kinase B (TrkB) on the platelet su

bloodstream is dependent on alpha2-macroglobulin, limiting platelet activation to the site of vascular injur

®s

6. Platelets are considered
as the main reservoir of
BDNF with levels 100-fold
those of neurons. Does
binding of BDNF to TrkB
induce internalization?

TrkB-BDNF
complex

Internalized by \(;’é\)

platelets

7. Platelet precursors,
megakaryocytes, express BDNF.
What role does BDNF play in
megakaryopoiesis ?

BDNF effect and
role in Mks

® 0
BDNF

BDNF release
during

Megakaryocytes  megakaryopoiesis

BDNF), which induces platelet aggre-
rface. The regulation of BDNF in the
y. While it is known that platelets are

the main reservoir of BDNF in circulation, the origin of the platelet pool of BDNF remains debated. It appears to be partly inherited from
megakaryocytes, and possibly also endocytosed from circulation. Surprisingly, in addition to packaging BDNF into platelets, megakaryocytes
release BDNF during megakaryopoeisis, the role of which both in the bone marrow and in circulation remains to be established. Also present on

the platelet surface are the other neurotrophin receptors (TrkA, TrkC & p75NTR). However, their role and signaling mechanisms remain largely

unknown.
For references, see Boukhatem et al. [25]; Fleury et al. [26]; Chacon-Fernandez et al. [27]
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Thrombosis risk associated with transgender care
Eric Mullins, MD

[ Thrombosis risk associated with estradiol gender-affirming hormone therapy ]

Transgender individuals have a 9-fold higher risk of suicide attempts than cisgender
individuals. Gender-affirming care is life-saving for transgender people.

i -Estrogen therapy is associated with increased S
e s levels of prothrombotic factors (highlighted in red). Y

-Estrogen therapy is also associated with decreased levels

of inhibitors of coagulation (highlighted in blue).
Transgender women on estradiol have increased risk
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_ Theend result of estradiol-induced
hemostatic changes is increased
\ thrombin generation associated
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Insights and challenges to accessible care for women with thrombosis and hemostasis disorders

Helen Chioma Okoye; MBBS, MSc, FMCPath, FWACP

Insights and challenges to accessible care for women with

Thrombosis and Hemostasis Disorders®

° \ \'«.
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SES - socioeconomic status; RAM - risk assessment model; CBC - complete blood count; APTT - activated partial thromboplastin time test;

PT - prothrombin time test
For references, see Arya et al. [28]; Okoye et al. [29]; Murray et al. [30]
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Pulmonary embolism response teams: purpose, evidence for efficacy, and future directions

Rachel P. Rosovsky

Pulmonary embolism response teams (PERTSs)

Purpose & Description Evidence for Efficacy PERT Consortium™ Initiatives Future Directions
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Platelet receptors in immunothrombosis

Isabelle I. Salles-Crawley, PhD
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1. Venous valve pockets are prone to thrombosis where disturbed flow/stasis creates a pro-thrombotic milieu where hypercoagulability

Globular
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\ Venous
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of the blood, hypoxia and endothelial dysfunction trigger thrombus formation which further precipitate this vicious circle.

2. Procoagulant VWF is released from endothelial cells, and under disturbed flow conditions can become unravelled, exposing its A1 domain

enabling platelet binding via GPlba.

3. The VWF-GPIba interaction under flow induces mechanosensitive signalling leading to Ca?* release from platelet intracellular stores and

activation of oy pP3.

4. Neutrophils via SLC44A2 can bind activated o3 on primed platelets and undergo NET formation that is dependent upon shear forces.

5. Activated neutrophils can directly activate platelets through release of granules (e.g. LL-37, neutrophil elastase [NE], capthepsin G [CG],

myeloperoxidase [MPQ)]) or indirectly by generating thrombin via NETs [activation of FXlla and inhibition of TFPI]

6. Activated platelets can bind to monocytes and neutrophils and further activate them by releasing granule content (e.g. P-selectin, HMGB1, CCL5,
CXCL4, CXCLS5, serotonin). Monocytes and neutrophils are recruited to the endothelium via PSGL-1 binding to endothelial P-selectin. NETs

promote thrombus development and stability which ultimately block the valve and upstream vein causing deep vein thrombosis.
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D-dimer diagnostics: can i use any D-dimer assay? bridging the knowledge-to-action gap

Rita Selby, MBBS, FRCPC, MSc
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VTE - venous thromboembolism
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Barriers and myths to use of tranexamic acid for vaginal bleeding
Michelle Sholzberg MDCM, MSc., FRCPC

Barriers and Myths to Use of

Tranexamic Acid
for Vaginal Bleeding

Barriers

xural S,
S5 b
b\’d mono,
Y

g R ' ; Myths

warning weMatur,  Increased risk of
intraluminal urinary
clot formation

- obstructive

uropathy/nephropathy

Increased
thromboembolic
risk with TXA

Increased risk of
> thromboembolism
with combined use

Y of TXAand CHC

TXA: Tranexamic acid

Heavy vaginal bleeding is the most common symptom experienced by women with bleeding disorders [31]. Tranexamic acid (TXA) is an
antifibrinolytic agent that is highly effective in the treatment of heavy vaginal bleeding. Despite its known benefits, there are pervasive myths,
individual- and structural-level barriers that preclude its use, interfere with effective patient care and propagate health inequity in women's
health. [31,32,33].
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Thrombo-neuroinflammatory disease
David Stegner, PhD

Thrombo-Neuroinflammatory Disease

Thrombo-inflammation in the (A 5 Immunothrombosis resulting in
(post-)ischemic brain cerebral venous thrombosis
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Interactions between platelets, endothelial cells and immune cells contribute to cerebral damage in the context of ischemic stroke and ce-
rebral venous thrombosis (CVT) [34-36]. Following ischemic stroke, platelets become activated at the (post-)ischemic endothelium and procoa-
gulant (promoting plasmatic coagulation and fibrin formation) and secrete their granule content. This contributes to blood brain barrier
breakdown and promotes the formation of neutrophil extracellular traps (NETs). Moreover, platelet receptors are shed and soluble CD84 recruits
T cells that further aggravate infarct progression. Notably, following recanalization, cerebral thrombosis is no major driver of infarct progression
anymore. Instead, proper platelet aggregation is critical to prevent intracerebral hemorrhage in the post-ischemic phase.

In the context of CVT, the situation is different: Here, inflammation triggers overshooting platelet activation resulting in occlusive thrombus
formation leading to detrimental CVT. Still, the underlying mechanisms are poorly understood, but platelet (hem)ITAM receptors and allbp3 seem
to be crucial.
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Gut microbiota and cardiovascular risk

Francesco Violi, MD
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Gut dysbiosis may enhance gut permeability to elicit translocation of lipopolysaccharide (LPS) into portal and eventually systemic circulation.
Gut as well as liver cells possess an enzymatic armamentarium to catabolize or blunt the toxic effect of LPS. Thus, intestinal cells express the
intestinal alkaline phosphatase, that catabolizes LPS, and synthesizes HDL3, that prevents LPS interaction with its receptor toll-like receptor 4
(TLRA4); similarly, livers cells express an alkaline phosphatase and hydrolases to catabolize LPS. In case of exaggerated LPS translocation into portal
circulation, LPS localizes into liver cells and eventually arterial wall, where it can induce an inflammatory status by interacting with TLR4, leading
to non-alcoholic fatty liver disease or favoring atherosclerotic and thrombotic process respectively [37].
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Von willebrand disease laboratory diagnosis - does my patient have VWD?
Angela C. Weyand, MD

Von willebrand disease laboratory diagnosis — does my patient have YWD?
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Hemoglobinopathy and thrombosis
Suzan Williams, BSc, MSc, MD

Hemoglobinopathy & Thrombosis
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* EVs = extracellular vesicles, NO = nitric oxide, ROS = reactive oxygen species

The activation of the coagulation system in hemoglobinopathy is multifactorial. Hemolysis a
triggering factor for thrombosis in Loth sickle cell disease and thalassemia. Endothelial activation and
injury, increased platelet activation, platelet aggregation, vasoconstriction from a dysregulated NO
pathway all contribute to thrombotic risk. The increased recognition of thrombotic events in patients
with hemoglobinopathy warrant future studies to optimize prevention and treatment.
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Sources of plasma tPA:

Endothelial cells - local, vascular injury-stimulated rapid release
Hepatocytes - systemic, non-acute-injury-stimulated (basal),
constitutively release

tPA, tissue plasminogen activator PAl1, plasminogen activator inhibitor FDP, fibrin degradation product
LRP1, LDL receptor related protein 1 p-CREB1, phosphorylated CAMP responsive element binding protein 1
DACHj1, Dachshund homolog 1 Rev-Erba, Reverse strand of Erba (nuclear receptor subfamiliy 1 group D member 1)

Obesity increases risks for arterial, venous, and microvascular thrombosis. Hepatocytes synthesize both tissue plasminogen activator (tPA),
the serine protease initiating fibrinolysis and the serpin plasminogen activator inhibitor, PAI1 [38,39]. A balance between tPA and PAI1 in plasma
is important for breaking down fibrin clot without compromising clotting. The hepatocyte-derived tPA contributes to basal blood tPA concen-
tration, and works in concert with tPA released from endothelium upon vascular injury, thereby initiating fibrinolysis [39]. Lipid-overloaded
hepatocytes have reduced transcription co-repressor Rev-Erba, leading to increased PAI-1, which then stimulates tPA synthesis via a PAI-1-LRP1-
PKA-p-CREB1 pathway [40]. This PAI-1-stimulating tPA production mechanism functions as a compensatory pathway to compete with the large
increase of PAI-1. However, the small induction of tPA synthesis is limited by its transcription repressor DACH1, which is induced in obese livers.

In hepatocytes, where lipids are loaded and incorporated into lipoproteins, this PAI-1-tPA regulatory network influences the degree of impaired
fibrinolysis in obesity [40].
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