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SHOULD WE INTEGRATE VISCOELASTIC ASSAYS 
WITH STANDARD COAGULATION SCREENING?
The standard coagulation screening tests are useful 
to evaluate but do not give comprehensive assess-
ment of haemostasis. These tests are based on the 
classification of coagulation systems into distinct 
extrinsic and intrinsic pathways—assessed by 
prothrombin time (PT) and activated partial throm-
boplastin time (APTT), respectively. However, the 
current evidence suggests that tissue factor acti-
vates the coagulation cascade, converting factor VII 
to VIIa—which in turn activates factor X and the 
intrinsic pathway via factor IX.1 Standard coagu-
lation screening takes between 27 min and 77 min 
and these tests were not developed to predict 
bleeding or guide treatment.2 In an emergency, this 
delay may be crucial—hindering the clinicians with 
their decision-making process.

A detailed personal (surgery, dental extraction) 
and family history is the ideal initial screening 
for excluding a haemostatic disorder prior to the 
interventional and surgical procedures. However, 
in an emergency when the history is not available, 
it is difficult to assess the patient’s proneness for 
bleeding. Even when the coagulation screening 
test results are available, there are pitfalls in inter-
pretation. When PT and APTT are within the 
normal range, it is assumed that the coagulation 
factors are above 30%, and that postprocedural 
bleeding should not be a major concern.3 However, 
a normal coagulation screen does not reflect a 
patient’s risk of bleeding during interventional 
procedures.4 Furthermore, abnormally prolonged 
APTT does not directly correlate with the severity 
of bleeding, and the replacement therapy may lead 
to the increased risk of thrombosis.5 The fibrino-
lytic system is not assessed by standard coagulation 
screening. Acquired hyperfibrinolysis is observed in 
a variety of clinical scenarios including liver trans-
plantation, cardiac surgery, vascular surgery, post-
partum haemorrhage, cancer and severe trauma.6 
Factors playing a major role in in vivo haemostasis 
including stasis of blood, activation of the endothe-
lium, activation of the innate immunity (involving 
monocytes, neutrophils and platelets), activation 
of platelets, concentration and nature of micropar-
ticles are not assessed by the standard coagulation 
assays. The validity of coagulation screening is now 
being questioned.7

Viscoelastic assays provide a global measure 
of the functional aspect of haemostasis in real 
time. These assays analyse clot strength using the 
maximum amplitude and length (figure  1).8 The 

three viscoelastic assays presently available include: 
thromboelastography (TEG), rotational throm-
boelastogram (ROTEM) and Sonoclot analyzer to 
assess coagulation, platelet function and fibrino-
lysis. The new generation of viscoelastic assays also 
incorporate platelet function tests, resulting in a 
significant reduction of surgical re-exploration rate 
and help with appropriate utilisation of fresh frozen 
plasma and platelet concentrates. Thromboelasto-
gram clot strength using the maximum amplitude 
cut-off of 40 mm is predictive of major obstetric 
haemorrhage (95% CI).9 However, a single post-
operative viscoelastic assay may not be useful for 
prediction of bleeding. If abnormalities of visco-
elastic parameters are seen on repeat testing, the 
patient should be closely monitored for bleeding 
and intervention with appropriate blood compo-
nents considered. A randomised trial comparing 
TEG to standard coagulation tests demonstrated a 
statistically significant reduction in fibrinogen moni-
toring in liver transplantation.10 The platelet count 
in patients with cirrhosis cannot be used to predict 
the risk of bleeding, because thrombin generation 
may be increased as platelets in cirrhosis may be 
hyperactive.11 In clinical practice, platelets infused 
before invasive procedures may not significantly 
increase the platelet count or improve haemostasis 
in patients with cirrhosis, but TEG tracing may help 
with proper use of blood products.

Viscoelastic assays help with better utilisation of 
blood products which improves the clinical outcome. 
When compared with standard coagulation assays, 
the TEG-guided approach reduces the use of allo-
geneic blood components by about 58% compared 
with the standard coagulation tests.12 Rotational 
thromboelastometry significantly reduces blood 
loss and decreases requirements for Packed Red 
Blood Cells (PRBCs) (30.8 vs 62.3%; p<0.001) 
and Fresh Frozen Plasma (FFP) (25.0 vs 56.5%; 
p<0.001) during cardiac surgery.13 A randomised 
controlled trial using rapid-TEG in the manage-
ment of trauma reported a significant reduction 
in the utilisation of blood products and a decrease 
in death rate at 28 days with viscoelastic assays. In 
this trial, 20 deaths with standard coagulation tests 
(36.4%) versus 11 with viscoelastic assays (19.6%) 
were observed. The number of haemorrhagic deaths 
was lower with viscoelastic assays compared with 
standard coagulation screening (8.9% vs 20%).14 
A systematic review by Whiting et al 15 concluded 
that viscoelastic assays are more cost-effective in the 
utilisation of blood products and management of 
haemostasis than standard laboratory.
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Standard coagulation screening lacks the ability to assess 
bleeding and fails to identify hypercoagulable states. The visco-
elastic assays identify hypercoagulable state despite negative 
thrombophilia screening in 38% of individuals.16 The inher-
ited defects of thrombophilia account for only 10% of patients 
with venous thromboembolism. About 25%–50% of patients 
presenting with their first episode of Venous THrombo Embo-
losm (VTE) have no clear risk factors—inherited or acquired.17 
The annual incidence of spontaneous thromboembolic events in 
carriers of antithrombin, protein C, S and Factor V Leiden muta-
tion was 0.40% and 0.11%, respectively, when compared with 
0.1% in non-carriers.18 In the thromboelastogram on patients 
undergoing abdominal surgery, the maximum amplitude of the 
TEG was predictive of venous thromboembilism with a sensi-
tivity of 72% and a specificity of 69%, in patients not treated 
with prophylactic heparin.19 Among patients treated with 
thrombopoietin receptor agonists for management of throm-
bocytopenia undergoing interventional procedures in cirrhosis, 
only patients with hypercoagulable states developed thrombotic 
events.20 However, viscoelastic assays cannot be used as the 
sole screening method in patients referred for thrombophilia 
workup, as it fails to identify 43% of patients with underlying 
hypercoagulable states.16

Viscoelastic assays require quality control measures before 
incorporating them into routine clinical practice. Precision of 
viscoelastic assays varies widely. The methodology checks, the 
internal quality control of the user, the device and the reagents 
vary between centres. The coefficient of variation of individual 
tests is between 7.4% and 19% for TEG and 2.6% and 11.2% 
for ROTEM. The precision of the tests in the UK external quality 
assurance programme varied with the coefficients of variances 
ranging from 7.1% to 39.9% for TEG and 7.0% to 83.6% for 
ROTEM.21 However, modern viscoelastic assays are reliable and 
have increased precision and reproducibility with 100% negative 
predictive value for bleeding in some cases.22 So far, there is no 
evidence that TEG or ROTEM improve morbidity or mortality 
in patients with severe bleeding. This is not because of lack of 
precision or validation of testing, but results from clinicians’ 
interpretation of viscoelastic test results and consequent treat-
ment decisions.23

The guidelines from the European Society of Anaesthesiology 
suggest the use of viscoelastic assays during liver transplant for 
management of haemostasis. The UK National Institute for 
Health and Care Excellence recommends use of ROTEM and 
TEG to monitor clotting during and after cardiac surgery but not 
for management of obstetric or trauma-induced bleeding.6 The 
Food and Drug Administration (FDA) and European Medicines 
Agency granted marketing authorisation for the point-of-care 

thromboelastogram device for assessing coagulation. However, 
viscoelastic assays lack the quality-assurance methodologies 
required by regulatory agencies such as the American Associa-
tion of Blood Banks, FDA and College of American Pathologists. 
Currently, the routine use of viscoelastometric point-of-care 
testing (ROTEM, TEG and Sonoclot systems) is not a standard 
practice, but with better quality control measures, this may 
change. As haematologists, we hope all the tools needed for a 
comprehensive assessment of haemostasis will be available for 
better patient care in the near future.
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Figure 1  Thromboelastography tracings.
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