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Considerable efforts have been made over the past
decades to develop rapid and efficient tests capable of
guiding transfusion therapies during surgical procedures
and severe trauma burdened by heavy blood loss.
Viscoelastic haemostatic assays (VHA), including
rotational thromboelastometry (ROTEM®, Penthapharm,
Basel, Switzerland) and thromboelastography (TEG®,
Hemoscope-Hemonetics, Niles, IL, USA) are rapid,
whole blood assays that can determine clot viscoelastic
strength upon coagulation activation by standardised
reagents'. With these methods, clotting and fibrinolysis
can be studied in whole blood and, therefore, the
contribution of platelets and other blood cells to the
different phases of coagulation activation can be
investigated, together with the formation and propagation
of coagulum and its dissolution by fibrinolytic enzymes.
These phenomena cannot be investigated separately by
common coagulation tests such as prothrombin time
(PT) or activated partial thromboplastin time (APTT). In
a clinical setting, VHAs also have the crucial advantage
of speed, and can act as point of care (POC) tests during
surgery associated with major bleeding, including
cardiothoracic surgery, liver transplantation, and
severe trauma. The goal of VHA testing is to optimise
transfusion regimes of red cells/platelets, clotting factors,
fibrinogen, fresh frozen plasma or cryoprecipitate,
and administration of antifibrinolytic drugs. This
approach is aimed at improving clinical outcomes and
reducing costs®>. VHAs have found wide applications in
cardiothoracic surgery and liver transplantation, whereas
their use in other surgical settings has been minimal®.
The meta-analysis by Franchini ef al. in this issue of
Blood Transfusion®* reviewed studies on the use of VHAs
in non-cardiac surgery. Franchini ef al.* have carried
out a systematic and rigorous review and meta-analysis
of four randomised controlled trials (RCTs) involving
the use and outcomes of VHASs in non-cardiac surgery
(liver transplantation, surgery in bleeding burn patients,
trauma-induced coagulopathy, and invasive procedures
in patients with severe coagulopathy associated with
liver cirrhosis)*.

One of the most important problems of VHASs stems
from the lack of standardised and validated methods to
activate coagulation in blood samples'. The physical

nature of the viscoelastic methods has meant that,
despite their versatility, adoption of these assays outside
the management of massive bleeding has been slow.
Different degrees of coagulation activation in a blood
sample may be obtained depending on the biochemical
nature and concentration of the activating agent
(kaolin, ellacid acid, synthetic or natural phospholipids,
recombinant tissue factor, calcium concentration, etc.)'.
Moreover, observed alterations of the viscoelastographic
traces may depend on the perturbed contribution of
single coagulation factors, fibrinogen, platelets, red
blood cells or drugs’®. Thus, the operator has to use
different cartridges to identify the factor responsible for
the observed abnormality from both TEG® or ROTEM®.
For example, if we need to verify whether an alteration
in maximum clot firmness (MCF) for the ROTEM® and
maximal amplitude (MA) for the TEG® is to be attributed
to thrombocytopenia or hypofibrinogenaemia, we have
to abolish the platelet contribution to MCF/MA with
abciximab (a functional fibrinogen assay), cytochalasin
D (FIBTEM® assay), or a combination of cytochalasin
D and tirofiban (FIBTEM plus®) to identify singularly
the contribution of fibrinogen to clot firmness®. Several
studies have also remarked on the role played by red
blood cells in the dynamics of clot formation of whole
blood in VHAs. For example, anaemia was found to
be associated with reduced clot formation times (CFT)
and increased alpha-angle (a-angle), and MCF in the
ROTEM® assay’. This cannot be explained by defects
in conventional plasma coagulation assays or platelet
aggregation tests®. The effects of anaemia are also
associated with an increase in MCF obtained with the
ROTEM FIBTEM® reagent. Thus, another clinical
feature that should be considered in the analysis of VHA
results is the haematocrit level in blood samples, a factor
that is sometimes not taken into consideration by the
operator. Another unsolved issue concerns the intra- and
inter-assay reproducibility of VHAs. Unfortunately, there
is no suitable whole blood control material that allows
assessment across different centres. The coefficient
of variation in ROTEM® parameters in citrated whole
blood ranges from 2 to 14% in a study performed in six
centres’; this differs from the lower CV (approx. 5%) of
conventional laboratory assays. This discrepancy may be
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due to the above-mentioned issues concerning the type
and concentration of activator, the use of citrated blood
as opposed to whole blood, or the time elapsed between
sampling and processing. Additional variability may also
be due to the use of VHAs as a POC approach, even
amongst trained individuals'®. On the other hand, VHA
methods, especially ROTEM, are undoubtedly useful in
some clinical settings. Fast and reliable assessment of
plasma fibrinogen concentration is, indeed, of particular
interest, since plasma fibrinogen concentration and
MCF in FIBTEM® assays have been demonstrated to
have a good predictive value for perioperative bleeding
complications and need for massive transfusion in
trauma, orthopaedic surgery, postpartum haemorrhage,
and cardiac surgery''"'*. Furthermore, FIBTEM®-guided
administration of fibrinogen concentrate was shown to
be associated with reduced transfusion requirements
in patients after severe trauma or undergoing major
surgery without any increase in the incidence of
thromboembolic events'>!'®. Moreover, FIBTEM®
provides not only an alternative assessment for plasma
fibrinogen concentration, but also gives additional
information on fibrinogen polymerisation defects due
to dysfibrinogenaemia, both inherited or, more often,
present in liver cirrhosis or colloid infusion'. In addition,
hydroxyethyl starch solutions can erroneously provide
high fibrinogen concentration measurements yielded
by coagulation analysers using optical methods?’. Thus,
assessing FIBTEM® MCF seems to be preferable to
monitoring fibrin polymerisation in patients treated
with infusion of colloids, such as hydroxyethyl
starch solutions. Another issue that demands careful
attention is the fibrinolysis phase, especially in patients
undergoing liver transplantation. Here, VHASs may have
a big advantage since they can rapidly identify gross
fibrinolysis abnormalities during the late phases of
the surgical procedure, allowing a specific therapy for
hyperfibrinolysis, which is responsible for excessive
bleeding, to be initiated.

Considering all the above-mentioned "pros" and
"cons" of VHA methodology, the meta-analysis by
Franchini et al.* has the merit of showing that the
use of VHA does not offer a significant and tangible
benefit in terms of mortality rates and transfusion
needs compared to standard monitoring in patients
undergoing non-cardiac surgery. This has been
achieved within the limits of the low quality of
evidence resulting from the inherent risk of bias,
imprecision and inconsistency in the data available.
Thus, future RCTs must be well-designed and eliminate
any confounding factors in order to show whether

surgery. In the meantime, the choice between guiding
transfusion therapies with VHASs or with conventional
laboratory tests during non-cardiac surgical procedures
can be based on the organisation of laboratory services
within the hospital (for shipping samples, carrying out
tests, and reporting results), which may or may not
guarantee a quick and efficient response to requests
for coagulation tests. Further considerations about
the economic cost of VHAs in comparison with
conventional coagulation assays should only be made
once their clinical convenience has been demonstrated.
Thus, larger and well-designed RCTs, as proposed by
Franchini et al.*, should be carried out in this area to
better clarify the exact role of VHAS in the management
of these acquired bleeding conditions.
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