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Abstract
The ISTH London 2022 Congress is the first held (mostly) face-to-face again since the 
COVID-19 pandemic took the world by surprise in 2020. For 2 years we met virtually, 
but this year’s in-person format will allow the ever-so-important and quintessential cre-
ativity and networking to flow again. What a pleasure and joy to be able to see every-
one! Importantly, all conference proceedings are also streamed (and available recorded) 
online for those unable to travel on this occasion. This ensures no one misses out. The 
2022 scientific program highlights new developments in hemophilia and its treatment, 
acquired and other inherited bleeding disorders, thromboinflammation, platelets and co-
agulation, clot structure and composition, fibrinolysis, vascular biology, venous thrombo-
embolism, women’s health, arterial thrombosis, pediatrics, COVID-related thrombosis, 
vaccine-induced thrombocytopenia with thrombosis, and omics and diagnostics. These 
areas are elegantly reviewed in this Illustrated Review article. The Illustrated Review is 
a highlight of the ISTH Congress. The format lends itself very well to explaining the sci-
ence, and the collection of beautiful graphical summaries of recent developments in the 
field are stunning and self-explanatory. This clever and effective way to communicate 
research is revolutionary and different from traditional formats. We hope you enjoy this 
article and will be inspired by its content to generate new research ideas.
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Preeclampsia and plate let  procoagulant membrane dynamics

Ejaife O. Agbani BPharm, MSc, PhD
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Protein S ,  t issue fac tor pathway inhibitor,  & fac tor V

Josefin Ahnström PhD

The initiation phase of coagulation is regulated by tissue factor pathway inhibitor (TFPI), which efficiently reduces/delays thrombin genera-
tion. In contrast to the endothelium-bound TFPIβ, which in itself is an effective regulator of coagulation, the soluble form, TFPIα, is completely 
dependent on cofactors (compare the top and bottom figures for the absence and presence of cofactors, respectively).1 Protein S enhances 
the anticoagulant properties of TFPIα through a direct protein-protein interaction, involving specific amino acid residues in TFPIα Kunitz 3 and 
protein S laminin G-type 1.1,2 This interaction enables TFPIα to interact with and inhibit membrane-bound factor Xa more efficiently. A splice 
variant of factor V (FV), FV-short, regulates TFPIα levels through a high-affinity interaction, likely resulting in an increased half-life, as well as 
functioning as a synergistic TFPIα cofactor, together with protein S.1,3
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Probing the membrane landscape and ident if y ing key l ip ids cr it ica l  for  p late let  ac t ivat ion by 
l ip idomics

Robert Ahrends PhD

For references, see Peng et al.4,5; Holinstat6

(A) (B)

(C)
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C ancer associated thrombosis:  What the guidel ines say and what they do not say

Raza Alikhan MD, FRCP, FRCPath
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Plate let- leukocy te interac t ion:  Detec t ion and func t ional  re levance in infec t ion and ster i le 
inf lammation

Alice Assinger PhD
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Monitor ing ef f icacy of  f ibr inolysis  in s troke

Zsuzsa Bagoly MD, PhD

Currently, there are two proven reperfusion strategies for the opening of the occluded vessel in patients with acute ischemic stroke (AIS): 
intravenous thrombolysis using recombinant tissue-type plasminogen activator (rt-PA; alteplase) or tenecteplase, and mechanical thrombec-
tomy.7 Both therapies must be delivered within a rapid time frame in selected patients; moreover, mechanical thrombectomy is eligible in only 
a fraction of patients with large-artery occlusion. Despite the unquestionable effectiveness of rt-PA as first-line treatment of AIS, successful 
reperfusion is achieved in only ≈30% to 40% of patients, while ≈6% to 8% of patients develop intracranial hemorrhage as a side effect. As 
of today, outcomes cannot be foreseen at the initiation of therapy, and this remains one of the greatest challenges of AIS treatment.8 Due 
to the short time frame before treatment, few studies are available on hemostasis tests, and several methodological issues are raised.8,9 
Nevertheless, some assays show promising results and need to be further investigated and validated in large populations.

rt-PA

1. Acute ischemic stroke recanalization options: 
thrombolysis and/or mechanical thrombectomy 

Acute ischemic stroke
Thrombolysis:
• Intravenous recombinant tissue 

plasminogen activator (rt-PA) or 
tenecteplase

• 3-4.5 h within the onset of 
symptoms

• Carefully selected population

Thrombectomy:
• Only in case of large vessel 

occlusions of the anterior circulation
• 6 h within the onset of symptoms 

(up to 24 h in selected cases)
• Strict selection of patients
• Combined with thrombolysis in 

eligible patients

2. Thrombolysis outcomes

Successful 
reperfusion, 
neurological 
improvement:
~30-40%

Unsuccessful 
reperfusion, 
no major change 
in neurological 
status:
~ 60-70%

Intracerebral 
bleeding:
~ 6-8%

”...�me is brain” 

3. Hemostasis tests predicting thrombolysis efficacy/safety
• Short time-frame before thrombolysis
• Few studies available, several methodological issues
• Promising candidates: von Willebrand factor levels, markers of fibrinolysis (clot lysis 

assay, D-dimer, PAI-1, 2 antiplasmin, etc.), markers of NETosis (cell-free DNA, etc.) 

Outcomes are impossible to predict using 
current clinical and radiological parameters

symptom
onset clinical and 

radiological tests
laboratory

tests
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Megakar yocy tes and dif ferent thrombopoiet ic  environment s

Alessandra Balduini MD

Circulating platelets are specialized cells produced by megakaryocytes through the formation of proplatelets. Leading studies point to 
the bone marrow niche as the core of hematopoietic stem cell (HSC) differentiation, revealing interesting and complex environmental fac-
tors for consideration. Megakaryocytes take cues from the physicochemical bone marrow microenvironment, which includes contact with 
extracellular matrix components, interaction with endothelium, and contact with the turbulent flow generated by the blood circulation into 
the sinusoid lumen.10 Germinal and acquired mutation in HSCs may manifest in altered megakaryocyte maturation, proliferation, and platelet 
production. Alterations of the whole hematopoietic niche may also occur, highlighting the central role of megakaryocytes in the control of 
the physiological bone marrow homeostasis. Tissue-engineering approaches have been developed to create a functional mimic of the native 
tissue.11,12 Reproducing the thrombopoietic environment is instrumental to gaining new insight into its activity and answering the growing 
demand for human platelets for fundamental studies and clinical applications in transfusion medicine. (ECM, extracellular matrix; MK, mega-
karyocyte; iPSC, induced pluripotent stem cell; MSC, mesenchymal stem cell; PPF, proplatelet formation; PLT, platelet; TPO, thrombopoietin; 
TGFβ, transforming growth factor-β).

The figure was created with BioRe​nder.com

http://biorender.com
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Engineer ing of  adeno-associated v iruses to enhance cel l - specif ic  t ransduc t ion

Elena Barbon PhD

Adeno-associated viral vectors have emerged as one of the most promising gene delivery platforms for in vivo liver-directed gene therapy 
for the treatment of blood coagulation disorders, particularly hemophilia A (HA) and B (HB). The ongoing clinical trials are based on adeno-
associated virus (AAV)-mediated hepatocyte-targeted expression of coagulation factor VIII or IX for HA and HB, respectively.13 Nevertheless, 
there is increasing interest in the possibility of improving the targeting of different cell types. To this aim, AAV capsid engineering represents 
an attractive strategy to enhance cell-specific transduction.14,15 This may represent a promising approach in coagulation diseases such as HA 
or von Willebrand disease, where expressing the therapeutic protein from its natural biosynthetic site, that is, endothelial cells, could be ben-
eficial to guarantee an optimized protein biosynthesis, secretion, and activity.
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Fibr inolysis  and thromboly t ic  therapy in COVID -19 respirator y fa i lure

Christopher D. Barrett MD

For references, see Barrett et al.16,17; ATTACC Investigators et al.18
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Adeno-associated v irus integrat ion

Paul Batty MBBS, PhD
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Update on the pathogenesis  of  COVID -19 and mult isystem inf lammator y syndrome in 
chi ldren

Jorge David Aivazoglou Carneiro MD, PhD

Pathogenesis of COVID-19 and multisystem inflammatory syndromein children (MIS-C)

1.	 Severe acute respiratory syndrome coronavirus 2 infection affects several body organs in special respiratory, cardiovascular, gas-
trointestinal, and nervous systems, causing direct tissue damage.

2.	 Innate immune system activation is the first step of host immune response initiating inflammatory pathways that provide viral clearance. 
However, an innate immune response out of control may result in severe COVID-19 or MIS-C.

3.	 The endothelium plays an important role in the balance of hemostasis. Therefore, endothelial damage and inflammation promote a hyperco-
agulable state and thrombosis.

For references, see Yuki et al.19; Gustine and Jones20; Diamond and Kanneganti21
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C an pregnancy-adapted a lgor ithms rule out venous thromboembol ism in pregnancy?

Wee Shian Chan MD, MSc, FRCP

For references, see Konstantinides et al.22; van der Pol et al.23; Righini et al.24

Suspected 
PE?

Pretest Probability

D-dimer Test 

Leg U/S   

Can Pregnancy-Adapted algorithms rule out 
VTE in Pregnancy?

All Women ?

Safe for Some 
Women ?

Role for Patients' 
Preference and 

Risk Perceptions?

1/3 of women can avoid
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Biomarkers for  s troke predic t ion

Moniek de Maat PhD
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Risk strat if icat ion for  acute venous thromboembol ism

Kerstin de Wit MBChB, MD, MSc

Patients with acute pulmonary embolism (PE) can be classified as having low-risk PE (75% of cases), intermediate-risk PE (20% of cases), 
or high-risk PE (5% of cases). Low-risk patients can be assessed for outpatient treatment with rapid follow-up. Intermediate-risk patients are 
admitted for monitoring, and high-risk patients require immediate reperfusion therapy.22

PESI, pulmonary embolism severity index; VTE, venous thromboembolism.
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New animal  models  for  b leeding disorders and treatment s

Cécile Denis PhD

FVIII, factor VIII; VWD, von Willebrand disease; VWF, von Willebrand factor.
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Myeloprol iferat ive neoplasms in pregnancy:  Impl icat ions for  mother and chi ld

Martin H. Ellis MD

Polycythemia vera, essential thrombocythemia, and primary myelofibrosis (termed myeloproliferative neoplasms [MPNs]) are clonal diseases 
that may result in fatal end-stage bone marrow fibrosis or acute leukemia. During the long natural history of these diseases, thrombosis is an 
important complication.

The median age at diagnosis of the MPNs is >60 years; however, 20% of patients are <40 years old when diagnosed, making MPNs in 
pregnancy a relevant clinical issue. Indeed, the estimated incidence of MPNs among pregnant women in the United Kingdom is 3.2 in 100 000 
pregnancies per year.25

The risk of maternal (venous or arterial thrombosis or hemorrhage), or placenta-related (fetal loss or preeclampsia/eclampsia) complications 
is higher in pregnancies in patients with MPNs than in the general population. Meta-analysis data demonstrate that 28.7% pregnancies are 
lost among these patients and that an additional 9.6% of women experience an adverse outcome such as thrombosis, preeclampsia, eclampsia, 
placental abruption, or intrauterine growth retardation.26

Treatment is based on observational data and expert opinion and includes aspirin, low-molecular-weight heparin, and interferon-α. 
Prospective studies are needed to better define appropriate treatment for these patients.

MPN in pregnancy: 
Treatment 

recommendations
First pregnancy
Maternal VTE /ATE prophylaxis
- LMWH (VTE)

(Only for co-existent VTE risk factors: 
previous VTE, C/S, advanced age, obesity)

- Aspirin (ATE)
Placenta-related prophylaxis
- Observation or aspirin

Subsequent pregnancies 
(in case of  previous placenta-related complications)

Maternal VTE/ATE prophylaxis
- As for first pregnancy
Placenta-related prophylaxis
- Interferon
- Aspirin-low dose

Pregnancy-related 
complications are 
common in MPN
Pregnancy loss=28.7%
Adverse outcomes* =9.8%
*VTE, ATE, preeclampsia, 
abruption, IUGR

MPN=myeloproliferative neoplasm  IUGR=Intrauterine growth restriction
VTE=venous thromboembolism ATE=arterial thromboembolism C/S=Cesarean section LMWH=low molecular weight heparin

MPN in pregnancy: Incidence

3.2 per 100 00 pregnancies per year
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Management of  thrombocy topenia in pregnancy

Renee Eslick BMed, FRACP, FRCPA

IVIg, intravenous immunoglobulin; ITP, immune thrombocytopenia; PET, preeclampsia.
For reference, see Eslick et al.27
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Binding of  f low-ac t ivated von Wil lebrand fac tor to g lycoprotein Ib

Hongxia Fu PhD

Blood protein von Willebrand factor (VWF; green) is essential in thrombosis and hemostasis. Force induced by blood flow is an important 
regulator to mediate VWF hemostatic function. Dynamic single-molecule imaging in a microfluidic system reveals that a two-step conforma-
tional transition induces VWF activation mechanism.28,29 First, VWF elongates from compact to linear form. Second, a tension above 21 pN 
(dark green shading) induces VWF transition to a state with high affinity for platelet glycoprotein Ibα (GPIbα; magenta). For clarity, platelets 
are not shown. GPIbα dissociates rapidly when tension is under 21 pN. This mechanism allows VWF to be activated by hydrodynamic force 
at sites of hemorrhage but avoid thrombus formation downstream. (Single-molecule fluorescence images were reproduced from Fu et al.,28 
Nature Communications, 2017 with modifications and shared via a Creative Commons 4.0 license.)
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Hemostat ic  defec t s in f ibr inoly t ic  d isorders

Catherine P. M. Hayward MD, PhD
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Thrombus composit ion and thrombolysis  res istance in stroke

Benoit Ho-Tin-Noé PhD

The introduction of mechanical thrombectomy has considerably increased the rate of successful recanalization in large-vessel occlusion 
stroke. From a basic research standpoint, it has enabled the analysis of stroke thrombi and a better understanding of the mechanisms un-
derlying resistance to intravenous thrombolysis. Therefore, although the efficacy of mechanical thrombectomy could have caused the end 
of thrombolysis, it has instead opened the way for its rethinking and improvement, through the development of innovative thrombolytic 
strategies.
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Outcomes of  venous thromboembol ism

Frederikus A. Klok MD, PhD
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Mult isystem inf lammator y syndrome in chi ldren and thrombotic compl icat ions of  COVID -19 
in chi ldren

Riten Kumar MD, MSc

ACR, American College of Rheumatology; ACTION, Advanced Cardiac Therapies Improving Outcomes Network; anti-FXa, anti–factor Xa; 
CAA, coronary artery aneurysm; CVL, central venous line; DOAC, direct oral anticoagulant; DTI, direct thrombin inhibitor; ECG, electrocar-
diogram; LMWH, low-molecular-weight heparin; LV, left ventricular; MA, maximum amplitude; TEG, thromboelastogram; UFH, unfractionated 
heparin; ULN, upper limit of normal; VKA, vitamin K antagonist; VTE, venous thromboembolism

For references, see Goldenberg et al.30; Henderson et al.31; Bansal et al.32
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Mathematica l  model ing to study var iabi l i t y in b leeding

Karin Leiderman PhD
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Blood clot  contrac t ion:  Mechanisms,  pathophysio log y,  and disease

Rustem I. Litvinov MD, PhD

Contraction (retraction) of blood clots and thrombi is clinically important since it can affect their obstructiveness, permeability, susceptibil-
ity to fibrinolysis, and the propensity to rupture (embologenicity). The rate and extent of clot contraction in vitro and in vivo can be enhanced 
or inhibited by altered platelet functionality as well as pathological cellular and molecular composition of the blood.33 Clot contraction is re-
duced in the blood of patients with various (pro)thrombotic conditions, due to continuous platelet activation followed by their exhaustion and 
reduced contractility.34 Impaired clot contraction is a significant but understudied and underappreciated pathogenic factor that can influence 
the course and outcomes of thrombotic disorders.35
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Mechanisms of  cancer-associated thrombosis

Nigel Mackman PhD

The majority of studies on the mechanisms of cancer-associated thrombosis (CAT) have focused on pancreatic cancer and brain cancer 
because they have the highest rates of venous thromboembolism (VTE). There are several pathways that contribute to venous thrombosis 
in pancreatic and brain cancer. Human studies have identified circulating biomarkers that are associated with VTE. Mouse cancer models are 
used to directly examine the role of a pathway in venous thrombosis. Taken together, these studies suggest that tissue factor–positive extra-
cellular vesicles (EVs) directly and indirectly (via activation of platelets) enhance venous thrombosis in both pancreatic and brain cancer.36,37 
Neutrophils form neutrophil extracellular traps that can enhance venous thrombosis in pancreatic cancer.36 Plasminogen activator inhibitor-1 
contributes to venous thrombosis in pancreatic cancer by inhibiting fibrinolysis.38 In brain cancer, podoplanin-positive EVs activate platelets 
and enhance venous thrombosis.37 Targeting these pathways may reduce CAT.
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When to use tranexamic acid in b leeding

Zoe McQuilten MBBS, PhD
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Plate let  and endothel ia l  b io log y in b leeding

Matthew D. Neal MD

Following trauma and hemorrhage, the systemic signals of hypoxia, danger-associated molecular patterns and cytokines produce endothe-
lial injury in addition to direct endothelial disruption.39 The platelet is the sentinel responder to injury, orchestrating the complex processes 
of hemostasis and coagulation through interaction with damaged endothelium.40 This State of the Art will review the adaptive and maladap-
tive responses of platelets and endothelium to bleeding with a focus on key mediators including von Willebrand factor, the metalloprotease 
ADAMTS-13,41 neutrophil extracellular trap release, and the role of endothelial and platelet extracellular vesicles in cell signaling.
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Drug therapy for  s troke prevention

William A. E. Parker MB, PhD, MRCP

Drugs for control of modifiable risk factors in the prevention of stroke. Modified with permission from Parker et al. 2020 under Creative 
Commons CC-BY-NC license.42 CKD, chronic kidney disease; DAPT, dual antiplatelet therapy; DATT, dual antithrombotic therapy; GLP-1, glu-
cagonlike peptide 1; HbA1c, glycated hemoglobin; LDL-C, low-density lipoprotein cholesterol; LEAD, lower-extremity arterial disease; NOAC, 
non–vitamin-K antagonist oral anticoagulant; OAC, oral anticoagulant; PCSK9, proprotein convertase subtilisin/kexin type 9; RASi, renin-
angiotensinsystem inhibitor; SAPT, single antiplatelet therapy; T2DM, type 2 diabetes mellitus; VKA, vitamin K antagonist.
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Coagulat ion fac tor s ignal ing

Roger J. S. Preston PhD

Most coagulation factor cell signaling is mediated by protease-activated receptors (PARs), a unique family of G-protein–coupled receptors 
whose activation is triggered by receptor proteolysis. Cell signaling output arising from PAR activation is shaped by both the activating pro-
tease and the specific cellular contexts in which receptor activation has occurred. Although not yet fully understood, intra- and extracellular 
regulatory determinants of PAR signaling diversity include protease-specific cleavage sites, association with protease coreceptors, receptor 
oligomerization, and recruitment of distinct signaling intermediates. These mechanisms combine to enable coagulation proteases to initiate a 
spectrum of downstream signaling pathways in multiple cell types.
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Novel  mechanisms of  thromboinf lammation dur ing infec t ion and hemolysis

Julie Rayes PhD

•	 S100A8/A9 is a damage-associated molecular pattern with prothrombotic and proinflammatory properties.
•	 S100A8/A9 levels are increased in the plasma of patients with COVID-19.
•	 Deposition of S100A8/A9 on the vessel wall in patients with COVID-19 correlates with thrombotic complications.
•	 S100A8/A9 induces the formation of procoagulant platelets and amplifies fibrin generation.
•	 Glycoprotein Ibα is the main receptor for S100A8/A9 on platelets, with a supporting role for CD36.
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Thrombomodul in regulates endothel ia l  quiescence

Alireza R. Rezaie PhD

(A)

1.	 Thrombomodulin (TM), endothelial protein C receptor (EPCR), and protease-activated receptor-1 (PAR1), are colocalized in lipid rafts 
of endothelial cells.

2.	 Thrombin binds TM and activates EPCR-bound protein C.
3.	 Activated protein C (APC) in association with EPCR functions in the anti-inflammatory pathway by activating PAR1 and inducing cytoprotec-

tive b-arrestin-2 biased signaling.
4.	 APC functions in the anticoagulant pathway by binding protein S and inactivating factors Va and VIIIa (FVi/FVIIIi).

(B)

1.	 TM has anti-inflammatory and barrier-stabilizing functions and extracellular signal-regulated and nuclear factor kappa-light-chain-
enhancer of activated B cells signaling.

2.	 (Pro)exosite-1 of (pro)thrombin binds epidermal growth factor (EGF)-like domains of TM and induces cytoprotective signaling.
3.	 Cytoplasmic domain of TM is involved in recruiting phosphatase and tensin homolog to plasma membrane, thereby regulating endothelial 
cell proliferation, angiogenesis, and metabolism through PI3K/AKT/FOXO1/mTOR signaling.

4.	 TM knockdown or deletion of its cytoplasmic-domain leads to barrier destabilization, constitutive expression/secretion of von Willebrand 
factor (VWF), cell surface platelet-VWF strings formation, reduced angiopoietin 2 expression and deregulated endothelial cell proliferation, 
angiogenesis and Tie2 receptor signaling. (Pro)Th, (pro)thrombin; WPB, Weibel Palade body.
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Systematic approach to venous thromboembol ism prevention

Lara N. Roberts MBBS, MD Res

Created with BioRe​nder.com
VTE, venous thromboembolism.
For references, see Roberts et al.43; NHS Digital44

http://biorender.com


36 of 45  |     ARIËNS et al.

Personal izing ant ip late let  therapy based on plate let  turnover and metabol ic  phenot ype

Bianca Rocca MD, PhD

Variability in the response to fixed-dose antiplatelet drugs can be increased by primary (essential thrombocythemia) or secondary (reactive 
inflammatory states) pathological conditions associated with increased platelet turnover and count, that is, pharmacodynamic (PD) variability, 
as well as by high-degree obesity, that is, pharmacokinetic (PK) variability.

Understanding PK- and/or PD-related mechanisms of variability is central to design personalized regimens and to optimize the risk/benefit 
balance of common antiplatelet drugs by increasing the daily frequency or the once-daily dosing.

Moreover, in silico PK/PD modeling and in silico trials can be instrumental in designing clinical trials, developing antithrombotic therapy, 
and generating new personalized drug regimens.

Finally, in silico PK/PD modelling can be essential in rare diseases and “special” populations such as extreme ages (elderly and children), 
extreme body sizes (underweight and high-degree obesity), severe comorbidities (severe kidney and liver dysfunction), which are either un-
derrepresented or excluded from cardiovascular randomized trials.

A, acetylsalicylic acid; MK, megakaryocyte; od, once daily; P, placebo; TXB2, thromboxane B2.
For references, see Tosetto et al.45; Rocca et al.46; Petrucci et al.47
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V TE prevention—What have we learned from COVID -19?

Susan Shapiro MD, PhD
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Restar t ing ant icoagulant s af ter  major b leeding

Deborah M. Siegal MD, MSc, FRCPC

For reference, see Xu and Siegal48
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The plasminogen/plasmin system beyond f ibr inolysis :  Emerging p layers in resolut ion of 
inf lammation

Lirlândia P. Sousa PhD

The plasminogen/plasmin (Plg/Pla) system is associated with a variety of biological activities beyond the classical dissolution of fibrin 
clots, including cell migration, tissue repair, and inflammation. Inflammation is an evolutionarily conserved response that guarantees the 
maintenance of tissue homeostasis through resolution—an active process mediated by molecules named proresolving mediators.49 Despite 
the classical view of the Plg/Pla system on inflammation, emerging studies from our group50,51 and others have revealed its anti-inflammatory 
and proresolving actions that includes reduction of proinflammatory mediators (1) enhanced neutrophil apoptosis (2), and efferocytosis (3); 
promotion of nonphlogistic recruitment of mononuclear cells (4); induction of macrophage reprogramming toward resolving phenotypes (5); 
and induction of expression of the proresolving mediator annexin A1 (6). We have now identified a novel proresolving feature of Plg/Pla during 
sepsis that is the regulation of neutrophil extracellular trap release (7). Red question marks indicate specific processes that Pla-protease ac-
tivity need to be covered.
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Crossta lk bet ween hemostasis  and lymphangiogenesis

Katsue Suzuki-Inoue MD, PhD
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Rais ing awareness of  women’s  b leeding/health issues in cultura l ly  chal lenging set t ings

Tahira Zafar MB, DCP, FRCPath

For references, see Ali52; Butt53; UN.54

PAKISTAN
A land of marked
cultural diversity

GEOGRAPHIC VARIATION
Beliefs, culture,
social structure,

languages 
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Menstrual disorders,
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ADDRESSING WOMEN’S BLEEDING & HEALTH ISSUES
IN CULTURALLY CHALLENGING SETTINGS
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Megakar yocy te s ingle- ce l l  t ranscr iptomics

Jiaxi Zhou PhD

EC, endothelial cell; HPC, hematopoietic progenitor cell; HSC, hematopoietic stem cell; MK, megakaryocyte; NEU, neutrophil; PLT, platelet.
For references, see Wang et al.55; Liu et al.56,57
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