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Dear Editor,

We read with great interest the article published by Fan 
et al. in your esteemed journal in the September 2021 issue, 
entitled “Global haemostatic tests demonstrate the absence 
of parameters of hypercoagulability in non-hypoxic mild 
COVID-19 patients: a prospective matched study” [1]. In 
this study, authors have done a commendable job of identify-
ing and classifying coagulopathy in COVID-19 patients by 
using thromboelastography (TEG). TEG is a comprehensive 
test which analyzes whole coagulation cascade and deci-
phers abnormalities pertaining to specific components of 
coagulation system unlike conventional coagulation assays 
(CCAs), which depict only the initial phase of clotting cas-
cade and are less informative [2]. Microthrombosis second-
ary to hypercoagulation is an essential feature of COVID-19 
associated coagulopathy [3] and TEG may play a pivotal 
role in identification of hypercoagulability [4]. In this study, 
the authors analyzed patients with mild and severe illnesses 
admitted to intensive care unit (ICU) and found a hypercoag-
ulable thromboelastography (TEG) profile in severe COVID-
19 patients. However, there are a few points which we would 
like to emphasize upon which are as mentioned below:

	 1.	 Study population:

(a)	 As the study has been done in Asian population, it 
would be difficult to extrapolate the study findings 
on a generalized basis.

(b)	 The patients (in severe category) for whom pro-
phylactic anticoagulation had already been started 
were not excluded from the study. Thus, extrapola-
tion of study findings to all COVID-19, especially 
those not receiving any anticoagulation, is diffi-
cult.

	 2.	 Baseline TEG values:
		    The normal baseline values for TEG in healthy con-

trols have not yet been validated and may vary between 
different populations. Studies are required to estab-
lish the baseline values and then decide test cut-offs 
accordingly [5].

	 3.	 Methodology:

(a)	 Sample collection technique with respect to the 
amount of blood collected in syringe, type of vial 
used for storing blood, transportation time to TEG 
lab and type of TEG machine used (heparinase 
or kaolin-based) have an important influence on 
study results. This needs a detailed explanation in 
methodology section [2].

(b)	 As we know, adequate (as per recommended 
guidelines) handling, storage, transportation and 
disposal of COVID-19 positive patient’s blood 
sample and disinfection of TEG machine are very 
essential as blood is a source of infection for both 
the health care staff and environment. This needs 
to be described meticulously in the methodology 
[6].

	 4.	 Cross-over:
		    During the course of illness, whether any patient in 

mild COVID-19 category worsened and crossed over 
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to the severe COVID-19 category is not mentioned. 
Such a cross-over can have implications on interpreta-
tion of study results.

	 5.	 Co-existing infections as confounding factors (as there 
is an intricate interplay between inflammation and 
coagulation) [2]:

		    As we have seen in COVID-19 pandemic, con-
comitant multidrug resistant bacterial infections and 
fungal infections may emerge during the course of 
illness. Whether patients in this study had such co-
existing infections or not could have further helped 
us in attributing derangements in TEG parameters to 
underlying COVID-19 infection per se and not to other 
confounding factors.

	 6.	 Dynamics of coagulation:
		    It is worth appreciating that TEG parameters have 

been sequentially examined which enlightens the 
dynamics of coagulation during disease course. How-
ever, serial TEG has been done for severe COVID-19 
patients only and not for patients in the mild category, 
which could have further compared the spectrum and 
trend of coagulopathy between these groups.

	 7.	 Hypocoagulability:
		    In this study, hypercoagulability was seen in severe 

category, which can guide us in titrating the anticoagu-
lation therapy to the underlying TEG pattern. However, 
not only hypercoagulability, but also hypocoagulability 
can be seen in severe COVID-19 patients in conditions 
like disseminated intravascular coagulopathy (DIC) 
[3].

		    Hypocoagulable TEG pattern has been associated 
with poor outcome in patients with sepsis and may 
be useful in risk-stratification of COVID-19 patients 
also [7, 8]. In addition, blood component therapy can 
be tailored to the specific clotting pathway affected 
(clot formation, clot kinetics or clot strength), which 
depends upon clotting factors, fibrinogen and platelets 
respectively.

	 8.	 Coagulation index (CI) as a single TEG metric:
		    Rather than analyzing individual values, CI com-

bines several TEG parameters and presents the com-
plete TEG picture in a single value. Therefore, just a 
single CI value can quickly classify TEG patterns into 
normo-coagulable, hypo-coagulable or hyper-coagu-
lable states [2].

	 9.	 Clot dissolution:
		    It is worth appreciating that Clot lysis index (LY30) 

to assesses fibrinolysis has also been done in this 
study, which informs us about breakdown of clot after 
its formation and assesses the clot stability. Hyperfi-
brinolysis has been noticed in conditions like cirrhosis 
and trauma. Adamzik et al. compared TEG parameters 
between post-operative patients and those with sep-

sis and found lysis index to be significantly increased 
(hyperfibrinolysis) in patients with sepsis suggesting 
an early involvement of fibrinolytic pathway in sepsis 
[7]. Even in patients with COVID-19, it has been seen 
that found that there is an involvement of fibrinolytic 
pathway [9]. Using indices like LY30 in these patients 
(which can be analyzed by TEG unlike CCA), can help 
us understand the spectrum of changes in fibrinolysis 
also (hyperfibrinolysis or hypofibrinolysis).

	10.	 Platelet function:
		    TEG is not a good test for assessing platelet function 

for which tests like platelet aggregometry are preferred 
[10].

	11.	 Prognostication of outcome:
		    Correlation of TEG with sequential Organ Failure 

Assessment (SOFA) score at admission and during 
disease course along with comparison of TEG param-
eters between survivors and non-survivors could have 
given further useful information about the association 
between dynamics of coagulopathy and disease out-
come.

A similar study was published by us in 2017 in which we 
assessed spectrum of sepsis-induced coagulopathy in non-
bleeding adult septic patients, where TEG was compared with 
CCAs at ICU admission [11]. It was found that even patients 
with normal coagulation assays (on the basis of CCAs) could 
be further categorized into different profiles based on TEG 
values like normocoagulable, hypocoagulable and hyperco-
agulable states. Moreover, patients with hypocoagulability 
were also found to have mixed abnormalities in the form of an 
underlying hypercoagulable or normocoagulable state. Hypo-
coagulable TEG pattern was seen in patients with septic shock 
which corroborates with the finding of similar other studies 
[7, 8]. TEG is popular in the fields of cardiac surgery and 
trauma and would also play a useful role in the management 
of COVID-19 associated coagulopathy, for which further large 
scale research is required.
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