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Welcome to the latest issue of Seminars in Thrombosis and
Hemostasis (STH) published under the “banner” of “Editorial
Compilation,” this being the 11th such issue (►Table 1).
Although Seminars inThrombosis andHemostasis is historically
a theme-driven publication, ongoing opportunities emerge to
disseminatewide-ranging contributions of current interest or
controversy, and which do not straightforwardly suit an
ongoing themed issue.We also require a medium for enabling
publication of “unsolicited”manuscripts, as well as additional
contributions fromour Eberhard F.MammenYoung Investiga-
tor Award winners (►Table 2). As is now standard for this
compilation series, the current issue contains a mixture of
articles that comprises the above elements, as well as broadly
fitting within the standard themes of “thrombosis” and
“bleeding.”

This issue begins with a contribution from Szabó et al, on
laboratory approaches to test the function of antiphospho-
lipid antibodies (aPLs).1 Antiphospholipid syndrome (APS) is
a systemic autoimmune disorder characterized by the pres-
ence of aPLs (i.e., anti-β2-glycoprotein I, anticardiolipin, and
lupus anticoagulant [LA]). Everyday practice in terms of
laboratory diagnostics of APS includes aPLs assessment and
well-known functional assays for LA, in turn using various
tests. According to recent guidelines, the recommended
method for LA identification or exclusion is based on the
Russell Viper Venom test and a sensitive activated partial
thromboplastin time assay. Despite the fact that LA can be
quantified in laboratory practice in this way, LA is still used
as a binary parameter that is just one of the risk factors of
thrombosis in APS. Currently, there are no other functional
assays to routinely assess the risk of thrombosis in APS. It is
well-known that APS patients display awide range of clinical
outcomes, although theymayexpress very similar laboratory
findings. One way to solve this dilemma could be if anti-
bodies could be further delineated using more advanced
functional tests. Therefore, the authors review the diagnostic

approaches to test the function of aPLs. They further discuss
how thrombin generation assays and rotational thromboe-
lastometry tests can be influenced by LA, and how experi-
mental methods, such as flow cytometric platelet activation,
surface plasmon resonance, or nano differential scanning
fluorimetry can bring us closer to the puzzling interaction of
aPLs with platelets as well as with their soluble protein
ligand. These novel approaches may eventually enable better
characterization of aPL, and provide also better linkage to
APS pathophysiology.

This issue of STH continues with a review from Gary
Moore on the use of snake venoms in diagnostic hemostasis
and thrombosis.2 Snake venoms have evolved primarily to
immobilize and kill prey, and consequently, they contain
some of themost potent natural toxins. Part of that armory is
a range of hemotoxic components that affect every area of
hemostasis, which have been harnessed to great effect in the
study and diagnosis of hemostatic disorders. The most
widely used are those that affect coagulation, such as throm-
bin-like enzymes unaffected by heparin and direct thrombin
inhibitors, which can help confirm or dispute their presence
in plasma. The liquid gold of coagulation activators is Rus-
sell’s viper venom, since it contains activators of factor (F) X
and FV. It is used in a range of clotting based assays, such as
assessment of FX and FV deficiencies, protein C and protein S
deficiencies, activated protein C resistance, and probably the
most important test for LA, the dilute Russell’s viper venom
time. Activators of prothrombin, such as oscutarin C from
Coastal Taipan venom and ecarin from saw-scaled viper
venom, are employed in prothrombin activity assays and
LA detection, and ecarin has a valuable role in quantitative
assays of direct thrombin inhibitors. Snake venoms affecting
primary hemostasis include botrocetin from the jararaca,
which can be used to assay von Willebrand factor (VWF)
activity, and convulxin from the cascavel, which can be used
to detect deficiency of the platelet collagen receptor,
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glycoprotein VI. This article takes the reader to every area of
the diagnostic hemostasis laboratory to appreciate the myr-
iad applications of snake venoms available in diagnostic
practice.

Next is a contribution on dysfibrinogenemia by Bor et al,3

specifically looking at the potential impact of genotype on
thrombosis or bleeding. The congenital dysfibrinogenemias,
most often associated with bleeding disorders, encompass
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mutations in the aminoterminal end of fibrinogen α-chain
consisting of Gly17-Pro18-Arg19-Val20, known as knob A,
which is a critical site for fibrin polymerization. Here the
authors review the studies reporting dysfibrinogenemia due
to mutations affecting fibrinogen knob A and identified 29
papers. The number of reports on dysfibrinogenemias relat-
ed to residues Gly17, Pro18, Arg19, and Val20 are 5, 4, 18, and
2, respectively. Dysfibrinogenemias related to residues
Gly17, Pro18, and Val20 are exclusively associated with
bleeding tendency. However, the clinical picture associated
with dysfibrinogenemia related to residue Arg19 varies, with
most patients suffering from a higher risk of bleeding, but
also transitory ischemic attacks and retinal thrombosis may
occur. The reason for this variation is unclear. To elaborate
the genotype–phenotype associations further, the authors
studied a Danish family with knob A related dysfibrinoge-
nemia caused by the Aα Arg19Gly (p.Arg19Gly) mutation
usingwhole-exome sequencing andfibrin structure analysis.
This family is the first reported carrying the p.Arg19Gly
mutation combined with one or more single-nucleotide
polymorphisms (SNP)s in FGA, FGB, and/or FGG, and in-
creased fibrin fiber thickness and fibrin mass-length ratio
suffering from pulmonary emboli, thus suggesting that com-
pound genotypes may contribute to the thrombogenic phe-
notype of these patients. This review, accordingly, focuses on
significance of SNPs, compound genotypes, and fibrin struc-
ture measures affecting the genotype–phenotype associa-
tions in fibrinogen knob A mutations.

Next in this issue is a review on the role of fibrin(ogen) in
wound healing and infection control, by Kearney et al.4 This
represents a contribution from a past winner of a Young
Investigator award, Fraser Macrae.5 Fibrinogen is one of the
most abundant plasma proteins and plays a key role in
hemostasis. Fibrinogen is also an important modulator of
wound healing and host defense against microbes. Initially
fibrin(ogen) acts as a provisional matrix supporting incom-
ing leukocytes and acting as reservoir for growth factors. It
later goes on to support reepithelialization, angiogenesis,
and fibroplasia. Importantly, removal of fibrin(ogen) from
the wound is essential for wound healing to progress. The
authors also discuss how fibrin(ogen) functions through
several mechanisms to protect the host against bacterial
infection; that is, by providing a physical barrier, entrapment
of bacteria in fibrin(ogen) networks and by directing im-
mune cell function. The central role of fibrin(ogen) in defense
against bacterial infection has made it a target of bacterial
proteins, evolved to interact with fibrin(ogen) to manipulate
clot formation and degradation for the purpose of promoting
microbial virulence and survival. Further understanding of
the dual role of fibrin(ogen) in wound healing and infection
could provide novel means of therapy to improve recovery
from surgical or chronic wounds and help to prevent infec-
tion from highly virulent bacterial strains, including those
resistant to antibiotics.

Next, is a review byMaphumulo and Pretorius, on the role
of circulatingmicroparticles (MP) in type 2 diabetesmellitus,
in particular the associated implications for pathological
clotting.6 Type 2 diabetes mellitus is a multifactorial chronic

metabolic disease characterized by chronic hyperglycemia
due to insulin resistance and deficient insulin secretion. The
global diabetes pandemic relates primarily to type 2 diabetes
mellitus, which is the most prevalent form, accounting for
over 90% of all cases. Chronic low-grade inflammation,
triggered by numerous risk factors and chronic activation
of immune system, are prominent features of type 2 diabetes
mellitus. Here, the authors highlight the role of blood cells
(platelets, red, and white blood cells) and vascular endothe-
lial cells as drivers of systemic inflammation in type 2
diabetes mellitus. In addition, the authors discuss the role
of MP on systemic inflammation and hypercoagulation.
Although once seen as inert by-products of cell activation
or destruction, MPs are now considered a disseminated
storage pool of bioactive effectors of thrombosis, inflamma-
tion, and vascular function. They have been identified to
circulate at elevated levels in the bloodstream of individuals
with increased risk of atherothrombosis or cardiovascular
disease, two significant hallmark conditions of type 2 diabe-
tes mellitus. There is also general evidence that MPs activate
blood cells, express pro-inflammatory and coagulant effects,
interact directly with cell receptors, and transfer biological
material. MPs are considered major players in the pathogen-
esis of many systemic inflammatory diseases, so that they
may be seen as potentially useful biomarkers of disease
activity, not only of prognostic value, but may act as novel
therapeutic targets.

Next is a review on coagulation abnormalities of autoim-
mune acquired FV deficiency, with a focus on Japan, by
Ichinose et al.7 Coagulation FV is an essential cofactor of
coagulation FX in the common pathway of coagulation, and
severe FV deficiency leads to a bleeding tendency. Although
both congenital and acquired FV deficiencies are widely
recognized, FV deficiency also presents as an autoimmune
disorder. A nationwide survey on autoimmune coagulation
factor deficiencies conducted in Japan by the Japanese Col-
laborative Research Group identified 24 new patients with
autoimmune FV deficiency in the past 5 years. Furthermore,
the authors performed a literature search that confirmed
that 177 additional cases reported in previous articles pub-
lished from Japan. Patients with autoimmune FV deficiency
in Japan were predominantly men, with age similar to those
with other autoimmune coagulation factor deficiencies. Au-
toimmune FV deficiency was confirmed as a relatively mild
type of bleeding diathesis, associated with lower mortality
rate than that for autoimmune FV deficiency and other
autoimmune coagulation factor deficiencies reported in
previous studies. Patients with autoimmune FV deficiency
had variable FV inhibitor titers and both neutralizing anti-FV
autoantibodies and non-neutralizing counterparts. Although
spontaneous resolution occurs in some patients, timely
initiation of hemostatic and immunosuppressive therapies
helps arresting the bleeding and eliminating anti-FV anti-
bodies, thus resulting in a high cumulative recovery rate.
Immunological anti-FV antibody detection is recommended
to avoid missing autoimmune FV deficiency cases for the
presence of non-neutralizing anti-FV autoantibodies. Fur-
ther investigation is necessary to clarify the long-term
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prognosis and optimal management of autoimmune FV
deficiency.

A review on postpartum hemorrhage (PPH) in patients
with type 1 von Willebrand disease (VWD) follows by
Pierce-Williams et al.8 Type 1 VWD is the most common
subtype of VWD, comprising 75% of VWD patients. The
authors provide a systematic review of type 1 VWD in
pregnancy. Their objective was to evaluate the rate of PPH
in patients with known type 1 VWD. The primary outcome
was rate of PPH. Primary PPH was defined as a cumulative
blood loss � 1000mL, or blood loss accompanied by signs
and symptoms of hypovolemia within 24hours postpartum
or requiring blood products. Secondary PPH was defined as
significant bleeding 24 hours to 12 weeks postpartum. Rele-
vant articles published in English pertaining to VWD and
pregnancy were identified without any time or study limi-
tations. Seven articles (n¼144 pregnancies) met the inclu-
sion criteria. The rate of primary PPH was 4/144 (2.8%).
The secondary PPH rate was reported in four studies, and
occurred in 7/48 pregnancies (14.6%), ranging from 2 to
19 days postpartum. In conclusion, according to this system-
atic review, the frequency of primary PPH in pregnancies
with known type 1 VWD is 2.8%. This is similar to the overall
PPH rates of 3% reported in the literature. Although the
sample size was small, secondary PPH occurred in almost
15% of pregnancies, while in the overall obstetrical popula-
tion this occurs in �1% of cases. Patients with known type 1
VWD may not be at increased risk of primary PPH, though
they appear to bear increased risk of secondary PPH.

Next is a systematic review and meta-analysis on the
effect of remote ischemic conditioning on bleeding compli-
cations in surgery, by Krag et al.9 Remote ischemic condi-
tioning is administered with an inflatable tourniquet by
inducing brief, alternating cycles of limb ischemia and
reperfusion. Remote ischemic conditioning possibly impacts
the hemostatic system, and the intervention has been tested
as protective therapy against ischemia–reperfusion injury
and thrombotic complications in cardiac surgery and other
surgical procedures. In the present systematic review and
meta-analysis, the authors aimed to investigate the effect of
remote ischemic conditioning on intraoperative and postop-
erative bleeding complications in meta-analyses of random-
ized controlled trials including adult patients undergoing
surgery. A systematic search was performed on November 7,
2020 in PubMed, Embase, and the Cochrane Central Register
of Controlled Trials. Randomized controlled trials comparing
remote ischemic conditioning versus no remote ischemic
conditioning in adult patients undergoing surgery that
reported bleeding outcomes in English publications were
included. Effect estimates with 95% confidence intervals
were calculated using the random-effects model for intra-
operative and postoperative bleeding outcomes. Thirty-two
randomized controlled trials with 3,804 patients were eligi-
ble for inclusion. Remote ischemic conditioningdid not affect
intraoperative bleeding volume (9 trials; 392 patients, 399
controls) with the effect estimate –0.95 (–9.90; 7.99) mL
(p¼0.83). Remote ischemic conditioning significantly re-
duced postoperative drainage volume (7 trials; 367 patients,

365 controls) with mean difference �83.6 (�134.9; �32.4)
mL (p¼0.001). The risk of reoperation for bleeding was
reduced in the remote ischemic conditioning group (16
trials; 838 patients, 839 controls), albeit not significantly,
with relative risk of 0.65 (0.39; 1.09) (p¼0.10). In conclusion,
remote ischemic conditioning reduced postoperative bleed-
ing measured by postoperative drainage volume in this
meta-analysis of adult patients undergoing surgery.

The final full-length paper in this issue of STH is a
historical review on protamine, and its journey from DNA
to heparin neutralization to gene therapy by Jecko Thachil.10

Although protamine is nowwell recognized as a key heparin
neutralizing agent, it was discovered over a century ago,
during experiments performed to uncover the secrets behind
heritability. Although protamine was discovered as a highly
charged protein, it did not receive the attention it deserved
until the dawn of insulin era, when it was used to create the
neutral protamine Hagedorn formulation. Based on the same
principles, protamine was identified to neutralize heparin
and has since been used successfully for many years in
cardiothoracic surgery. More recently, its clinical applica-
tions have extended to gene therapy. In this historical sketch,
the journey from the discovery of protamine, onwards to
heparin neutralization, and up to its utilization in genetic
modulatory treatments is detailed.

As usual for these nonthematic issues of STH, we
complete the issue with some correspondence. First, Guil-
lermo Ruiz-Argüelle provides some background to the
premise that nonalcoholic fatty liver disease may cause
thrombocytopenia.11 Next, the team of Limami et al pro-
vide some data to support that PKC-delta-dependent path-
ways contribute to the exacerbation of the platelet activity
in Crohn’s diseases.12 Next, Horneff et al13 provide a
commentary on a recently published paper in STH,14

around enhanced half-life recombinant FVIII concentrates
for hemophilia A, and namely insights from pivotal and
extension studies; this commentary is followed by a re-
ply15 from the authors of the previous paper.13 Next, the
team of Chen et al describes an interesting case of a
parturient patient with hereditary thrombotic thrombo-
cytopenic purpura.16 Finally, for this issue of STH, Thachil
et al provide a thought provoking discussion on why “the
love of blood” in Haemophilia?17

We once again thank all the authors to this latest issue of
“Editorial Compilations” for their original and comprehen-
sive contributions, and we hope our readership enjoys this
latest instalment in this series.
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