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“One of the big questions in the climate debate: Are
humans smarter than frogs in a pot?

If you put a frog in a pot and slowly turn up the heat, it
won’t jump out.

Instead it will enjoy the nice warm bath until it is cooked
to death.

We humans seem to be doing pretty much the same
thing.”

Jeff Goodell, American author

In thefifth theme issue in the Recent Advances inThrombosis
and Hemostasis series, the reader will view a true variety of
interesting presentations. Thrombosis and hemostasis are
expanding areas, with an increasing number of identified
connections with the immune system and inflammatory
mechanisms. The previous issues in this series have mainly
included papers onvenous thromboembolism (VTE) and, to a
smaller extent, on atrial fibrillation. The thrombi formed in
atrial fibrillation originate in a low flow area—the atrial
appendage—and are therefore actually similar to the venous
thrombi.

The first contribution in this issue relates to the intro-
ductory quote. Ohbe et al studied 1,606 patients who had
suffered heatstroke and developed disseminated intravas-
cular coagulation (DIC) during a 7-year period in Japan.1

The focus of their study was the subset of patients who had
been treated with one or both of the natural anticoagulants
antithrombin and thrombomodulin, and the primary
outcome was in-hospital mortality in comparison
with patients without anticoagulant intervention. Unfor-
tunately, we are likely to see an increasing number of
patients with this condition, and with a mortality of 20%,
when complicated by DIC, there is certainly room for
improvement.

A condition with even higher mortality rates is veno-
occlusive disease/sinusoidal obstruction syndrome, which

can occur after hematopoietic stem cell transplantation. In a
systematic reviewandmeta-analysis, Yang et al have analyzed
the survival rate at 100 days after the transplant, as well as
complete response, hemorrhagic events, and serious adverse
events in patients with veno-occlusive disease and whether
defibrotide, a complex compound of oligodeoxyribonucleoti-
des, improves the results.2Theirfindingsshouldberegardedas
hypothesis-generating since none of the studies had a ran-
domized placebo–control design.

The theme issue thenmoves over tomore traditional VTE.
Thrombi in the anatomical region of the lungs are usually
considered as emboli that have originated inveins elsewhere.
Marongiu et al bring forward arguments that some of these
events represent true pulmonary thrombosis as a result of
local inflammatory disease and/or interplay with the innate
immune system.3 They discuss the potential mechanisms for
this occurrence in patientswith pneumonia, chronic obstruc-
tive pulmonary disease, asthma, sickle cell disease, and
Gaucher’s disease. The increased risk for venous thrombosis
in these disease entities may influence our decision to
provide thromboprophylaxis.

Continuing on the theme of pulmonary embolism, Lippi
et al have reviewed the utility of high-sensitivity cardiac
troponin measurement for risk stratification in pulmonary
embolism.4 This biomarkermay provide additive value to the
pulmonary embolism severity index. Whether the use of
biomarkers to direct the choice of therapymakes a difference
in clinical outcomes remains, however, to be seen.

The balance between bleeding and thrombosis in
patients with liver cirrhosis is difficult to assess. Promoting
factors for bleeding are thrombocytopenia, hypoprothrom-
binemia, and esophageal varices, whereas factors increasing
the risk for thrombosis are the reduced levels of natural
anticoagulants and stasis in the splanchnic veins. Bikdeli
et al have used the large RIETE registry (Registro Informa-
tizado de la Enfermedad TromboEmbolica), which includes
patients with VTE, to compare outcomes among 187 cases
with liver cirrhosis versus those without cirrhosis.5 The
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primary outcome was 30-day mortality, and, in addition,
they analyzed major and clinically relevant nonmajor hem-
orrhage and recurrent VTE up to 90 days.

Thrombocytopenia is no guaranteed protection against
thrombosis, and a wealth of data indicate that platelets play
many roles in thrombus formation not only via platelet
aggregation and as a surface for localized activation of
coagulation factors but also via proinflammatory character-
istics. This is reviewed by Stevens and McFadyen.6 The latter
was an Eberhard F. Mammen Young Investigator Award
winner in 2018, and this review article also represents a
contribution according to the award conditions for such
awardees.

Hereafter, the theme issue moves over to prophylaxis
against VTE. Although a large number of meta-analyses of
low-molecular-weight heparin in the prevention of VTE
have been published, the one performed by Eck et al adds a
trial sequential analysis.7 The authors compare this method
to an interim analysis for an individual randomized
trial, contributing an adjusted threshold for statistical
significance in the cumulative meta-analysis. The authors
included 70 randomized trials, and the outcomes were all-
cause mortality, symptomatic VTE, and major bleeding. As
was already known, the authors find here that low-molec-
ular-weight heparin reduces VTE but increases the risk of
bleeding.

Statins have anti-inflammatory potential, and perhaps
through this mechanism and/or via direct effects on the
hemostatic system, with decreased levels of coagulation
factors, the drug also appears to provide prevention against
VTE. In this case, there is no evidence that statins increase the
risk of bleeding. Here, Orsi et al have reviewed the different
modes of action of statins and their effects in animal models
of thrombosis and in primary prevention as well
as secondary prophylaxis in humans.8 There is still a lack
of interventional studies, and we are thus not yet ready to
introduce statins for VTE prophylaxis in clinical practice. In a
commentary to this article, Lippi and Favaloro add further
thoughts to the extrapolation of statin use from the arterial
side to VTE.9 They also discuss aspects of drug safety and
health economy.

On a similar topic, Jiménez-Serranía and Lobato present a
study on adverse drug reactions in patients on anticoagu-
lants with or without statin medication and how they were
able to pick up signals of drug reactionswhen combinedwith
other medications such as analgesics, nonsteroidal anti-
inflammatory drugs, and proton pump inhibitors.10 The
data source was the reporting from a network of 100
pharmacies in a region in Spain. The study highlights how
we need to be aware of drug–drug interactions, more sowith
the increasing number of prescribed medications.

Another contribution that highlights how adding a drug
to reduce risk of bleeding can cause an unwanted interac-
tion is the article on proton pump inhibitors and dabigatran
by Bolek et al.11 Their study adds evidence to previous
results from phase II and phase III clinical trials that the
combination leads to reduced plasma levels of dabigatran. It

is, however, not entirely clear if this interaction is of clinical
significance.

Patients with severe renal impairment are at increased
risk of bleeding and thromboembolism, and therefore anti-
coagulant therapy is problematic. Spirk et al used a Swiss
registry of 2,062 patients with VTE, of whom 240 had severe
kidney disease, to compare management and 90-day clinical
outcomes.12 Among their findings, acute or chronic comor-
bidities seemed to be important for the prognosis regarding
90-day survival, whereas the extent of the VTE of recurrent
VTE was not.

The final contribution provided as correspondence deals
with the use of antithrombin concentrate for acquired defi-
ciency of the natural inhibitor and while on treatment with
unfractionated heparin. The possibility that substitution
with antithrombin can facilitate achievement of therapeutic
heparin levels and reduce the amount of heparin given is
evaluated by Arachchillage et al.13 They analyzed retrospec-
tively 35 children with mechanical heart valve replacement,
extracorporeal membrane oxygenation, or chylothorax, the
latter two with or without concomitant venous or arterial
thrombosis. These are obviously very ill children, and opti-
mization of their treatment is paramount.

It is always an educational experience to work on and
assemble a new theme issue. Therefore, hopefully, some or
most of the contributions to this issue will also be of interest
to the reader.
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