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Advanced understanding of the complex pathophysiol-
ogy of critical illness drives the development and opti-
mization of sophisticated therapeutic protocols with the
ambition to improve short- and long-term outcomes for
every patient [1]. During the last decade, individualized,
titrated, precision and/or target-driven approaches have
proliferated [2]. Such strategies aim to replace or sup-
plement more generic one-size-fits-all therapies or more
simple clinical titration, through detailed measurements
of markers of pathophysiological derangement followed
by protocolized corrective or reactive interventions.
While the development of such more individualized
treatment strategies can be challenging, their final clini-
cal validation may prove to be the ultimate hurdle [3-5].
The replacement of nutritional targets based on simple
bodyweight-age-gender-calculations ~ with  individual
measurements of energy expenditure and nitrogen losses
was a promising strategy according to observational data.
Yet, this sophisticated and dynamic approach to ICU-
nutrition did not improve functional outcomes when
evaluated against standard care in the EAT-ICU trial
[6]. In severely burned patients, thermo-dilution-based
hemodynamic monitoring created the opportunity to
dynamically titrate fluid resuscitation based on patients’
intrathoracic volumes and cardiac indices, rather than
providing a fixed rate infusion calculated by body weight
and total burned surface area [7]. Surprisingly, when
tested in a randomized clinical trial (RCT) in 50 burned
patients, the thermodilution-guided resuscitation
increased the volume of crystalloids infused over the first
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24 h by more than 10 L without improving cardiac output
parameters or vital functions. The authors reported more
pronounced subcutaneous edema in the thermodilution-
group without further details [7].

Both these trials demonstrate the importance of evalu-
ating novel therapies in randomized clinical trials before
broad implementation of a new strategy, even when they
appear intuitively and pathophysiologically superior.

From this perspective, it makes some sense that the
“European guidelines on management of major bleed-
ing and coagulopathy following trauma: 4th edition”
formulated a recommendation graded 1C for the use of
Viscoelastic Hemostatic Assay (VHA) guided correc-
tion of coagulopathy, while the more simple approach
using Conventional Coagulation Tests (CCT) (prothrom-
bin time, activated partial thromboplastin time, platelet
counts and fibrinogen) received a 1A recommendation
[8]. VHA offers many potential advantages as compared
to CCT (Fig. 1). This point-of-care technology reduces
the turnaround time from blood sampling to the detec-
tion of coagulopathy [8]. Moreover, VHA provides func-
tional analyses of clot formation (including the effect
of anti-aggregation drugs), while CCT includes static
parameters [8]. Importantly, the use of VHA-based strat-
egies may reduce the consumption of blood products [8].
Yet, the expert-group writing the above guidelines did
not find convincing evidence for improved patient out-
comes using VHA-guided hemostatic therapy.

Baksaas-Aasen and co-investigators should be congrat-
ulated for the attempt to fill this evidence gap through
the randomized ITACTIC trial of 390 trauma patients
with major bleeding [9]. A major hemorrhage protocol
(MHP), including early administration of tranexamic
acid and transfusion of red cells, plasma and platelets in
a 1-1-1-ratio was used in all patients as recommend [8].
Patients were randomized to the use of repeated VHA vs.
CCT to augment the MHP [9].
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Fig. 1 Proposed advantages and disadvantages of visco-elastic hemostatic assays
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The methodology and statistical analysis appeared
appropriate [10]. Indeed, the sample size was accurately
calculated and the inclusion, exclusion criteria, main
and secondary outcomes well-defined. Moreover, the
randomization was well-conducted, the allocation list
generated by an independent statistician, with block
randomization by center, and block sizes unknown by
the study team. The trial was pre-registered, with a pre-
published protocol and a Data Monitoring Committee
reviewed the outcome data.

However, the clinical team was unblinded, which could
lead to differential treatment of the groups or the differ-
ential assessment of outcomes [11]. Another issue is the
lower observed difference in effect size in the primary
outcome between the two groups than considered for
the sample size calculation. Moreover, despite the several
subgroup analyses performed, randomization was not
stratified for these and the analyses were not corrected
for multiple testing.

The ITACTIC trial failed to demonstrate that VHA-
augmented MHP improved mortality or reduced the use
of massive transfusion in the first 24 h. This happened
despite reduced turn-around-time of the sample results
(from 80 min [60-106] to 61 min [48—85]) and despite
higher use of hemostatic products in the VHA-group [9].
In particularly more fibrinogen and platelets were used.
The authors promote the results of patients with severe
traumatic brain injury (TBI). In this subgroup, despite no
difference in primary outcome, reduced 28-day mortality

was observed. Subgroup analyses are common in RCTs,
and particularly unreliable and affected by many factors
[12]. Even if the subgroup analysis of patients with severe
TBI was pre-defined, it comes with many limitations and
it should be considered hypothesis-generating only as
discussed by the authors.

Even if ITACTIC is a neutral RCT, its importance
should not be underestimated [13]. If, based on the
results, guideline committees dampen the recommen-
dations for the use of VHA-augmented MHP, this may
impact trauma care in several ways. First, care may be
simplified so that staff with less VHA-experience should
not be distracted from the basic diagnostic and thera-
peutic priorities because the VHA-generated figures and
numbers may not dictate care [8, 14]. This may also result
in less use of hemostatic agents. At the organizational
level, the need to implement VHA-augmented MHP
should be reconsidered (until new evidence is generated).
This will result in cost-savings as VHA requires hardware
and reagents in emergency rooms, operating theaters and
ICUs and specific training for on-site VHA-operators
in these locations. These aspects will be undoubtedly
addressed in the prospectively planned health economy
analysis of ITACTIC.

We should, however be careful not to jump too fast to
conclusions on de-adopting VHA, based on this “neu-
tral” RCT [14]. Most of the participating centers didn’t
use VHA-augmented MHP in their clinical trauma rou-
tine prior to the RCT [9]. It thus remains possible that
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the impact of VHA in centers with longstanding VHA-
expertise may be different. Also, centers operating in
a different context with e.g. longer time from injury to
admission and/or less stringent initial use of MHP might
observe more frequent and severe coagulopathy [15];
such patients may benefit from VHA vs. CCT.

Above all, the ITACTIC trial should be an example for
clinicians and researchers in all fields of critical care on
how to validate a novel treatment modality.
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