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ORIGINAL ARTICLE

Comparison of fibrin-based clot elasticity parameters measured by

free oscillation rheometry (ReoRox®) versus thromboelastometry
(ROTEM®)

CRISTINA SOLOMON®!23, HERBERT SCHOCHL?*, MARCO RANUCCI4 ULF SCHOTT®
& CHRISTOPH ]J. SCHLIMP?

I Department of Anesthesiology, Perioperative Medicine and General Intensive Care, Paracelsus Medical University,
Salzburg, Austria, 2CSL Behring, Marburg, Germany, 3Ludwig Boltzmann Institute for Experimental and Clinical
Traumatology and AUVA Research Centre, Vienna, Austria, *Department of Anesthesiology and Intensive Care,
AUVA Trauma Hospital of Salzburg, Austria, and >Department of Anaesthesia and Intensive Care, Skdne
University Hospital, Lund, Sweden, and Faculty of Medicine, Lund University, Lund, Sweden

Abstract

Background. Whole blood viscoelastic tests such as the fibrin-based thromboelastometry (ROTEM®) test FIBTEM are
increasingly used in the perioperative setting to quickly identify deficits in fibrin quality, and to guide hemostatic therapy.
The recently developed FibScreen?2 test of the ReoRox® method, based on free oscillation rheometry, also provides an
evaluation of fibrin clot quality. To date, little information is available on the performance of this test in hemodiluted blood,
by comparison to FIBTEM. Methods. Whole blood samples from eight healthy volunteers were analyzed using FIBTEM
and Fibscreen2. Native and diluted (to 33% and 50% using saline, gelatin or hydroxyethyl starch [HES]) samples were
analyzed. Clot strength parameters, including FIBTEM maximum clot firmness (MCF), FIBTEM maximum clot
elasticity (MCE) and Fibscreen2 maximum elasticity (G’max), were measured. Results. In repeatedly measured samples
from two volunteers, FIBTEM MCEF and Fibscreen2 G’max revealed a coefficient of variation (CV) of 5.3 vs. 16.3% and
5.6 vs. 31.7% for each volunteer, respectively. Hemodilution decreased clot strength. Both Fibscreen2 G’max and FIBTEM
parameters decreased proportionally to the dilution ratio when saline was used. The observed reductions in FIBTEM and
Fibscreen2 parameters were more severe in samples diluted with gelatin and HES, compared to saline. Finally, a regression
analysis between FIBTEM MCE and Fibscreen2 G’max revealed a poor goodness of fit (r? = 0.37, < 0.0001). Conclusions.
ReoRox® Fibscreen? test has a high coefficient of variation, and its application in various hemodilution conditions showed
limited comparability with the ROTEM® FIBTEM test.

Key Words: Blood coagulation, blood coagulation tests, blood viscosity, fibrin, fibrinogen, point-of-care systems

Introduction . . .
pin’s movement is recorded through a specific

Thromboelastometry (ROTEM®, Tem International
GmbH, Germany) is a viscoelastic test (VET) [1]
which measures the viscoelastic properties of clot
formation in whole blood under low shear condi-
tions. With this technique, a pin is immersed in a
blood sample; the pin oscillates slowly and when
coagulation is initiated (either naturally or by the
addition of an activating reagent), fibrin strands form
between the pin and the wall of the cup. The strands
exert a force on the pin, and the amplitude of the

measurement system. The output, visualized as a
curve over time, provides real-time information on
the rapidity of coagulation initiation, kinetics of clot
growth, clot strength and breakdown [2].

Whole blood clot strength is dependent on both
platelets and polymerized fibrin [3-5]. While extrin-
sically activated VET (such as ROTEM® EXTEM)
measure whole blood clotting, other tests contain
inhibitors of specific components contributing to the
formation, maintenance and lysis of the clot. For
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example, fibrinogen polymerization tests (such as
ROTEM® FIBTEM) eliminate the contribution of
platelets to the whole blood clot, enabling the
assessment of the properties of the fibrin-based clot
and effectively distinguishing between various types
of coagulopathies, such as dilutional coagulopathy or
thrombocytopenia [6]. FIBTEM has been shown to
reliably assess the quality of the fibrin-based clot in
various clinical settings [7-10], and is often used in
theragnostic algorithms to guide fibrinogen supple-
mentation in bleeding patients [11-15].

A novel VET (ReoRox®, Medirox AB, Sweden)
based on free oscillation rheometry has been devel-
oped and made commercially available. Here, the
cup containing the blood sample is set into free oscil-
lation by a torsion wire device and the damping and
frequency of the change in the oscillating movement
is recorded and translated by the system into viscous
and elastic parameters, respectively (Figure 1A)
[16-19]. Compared to ROTEM®, free oscillation
rheometry allows for the detection of a wider range
of elasticity changes [20]. By using a platelet inhibi-
tor in addition to the coagulation activator thrombo-
plastin, it is possible to measure the quality of the
fibrin-based clot with the ReoRox® method. The
ReoRox® Fibscreen?2 test contains the platelet inhib-
itor abciximab, and provides an evaluation of the
fibrin-based clot, comparable to the thromboelasto-
metry FIBTEM test, which contains cytochalasin D
as platelet inhibiting agent (Figure 1A, B) [20].

Currently, only one study has compared ROTEM®
and ReoRox® in a clinical setting [16]. In this pro-
spective study, involving 40 trauma patients, clot
property parameters were found to correlate between
the two systems, including clot strength parameters
in the presence of platelet inhibitor (ROTEM®
FIBTEM maximum clot firmness [MCF] and
ReoRox® Fibscreen2 maximum elasticity [G’max]).
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In addition, the maximum elasticity data was shown
to correlate with the patients’ plasma fibrinogen
levels. The intra-assay variability in the results, how-
ever, was not assessed. Other studies have compared
the ROTEM® and ReoRox® systems using blood
samples of healthy volunteers to demonstrate that
both viscoelastic devices can be used to monitor
fibrinolysis and investigate the effects of hemodilu-
tion on clot formation [20,21] and knowledge to date
suggests higher coefficients of variation (CV) than
predicted by the manufacturer for the ReoRox®
G’max parameter [22,23].

With TEG® and ROTEM® already included in
guidelines for bleeding management and the increas-
ing number of studies now employing free oscillation
rheometry, it is critical to evaluate this new viscoelas-
tic method and establish its comparability with those
used more widely in clinical practice. For this purpose,
we aimed to compare the ReoRox® and ROTEM®
systems in their ability to assess the quality of the
fibrin-based clot in whole blood samples. ROTEM®
FIBTEM and ReoRox® Fibscreen2 were used to eval-
uate the contribution of fibrin to clot elasticity both
in native and hemodiluted (with saline, gelatin or
hydroxyethyl starch [HES]) whole blood samples.

Methods
Design

A total of eight volunteers, considered healthy accord-
ing to the American Society of Anesthesiology (ASA)
physical status classification system, gave their writ-
ten informed consent to participate in this study. All
individuals had a normal coagulation history and had
not been administered coagulation-influencing drugs
within seven days before blood sampling. A single
blood sample per volunteer was drawn from the
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Figure 1. ReoRox® and ROTEMP® output traces. The ReoRox® device displays information on viscosity (dashed curve) and elasticity (plain
curve) during the coagulation process (A). Viscosity parameters include the time of the initial formation of fibrin strands (COT1) and the
time to complete clot formation (COT2) before the clot starts to strengthen. Clot strength is represented by the maximum elasticity
parameter G’max obtained either in the absence (Fibscreenl G’max) or presence (Fibscreen2 G’max) of platelet inhibitor. Similar
coagulation parameters are obtained with the ROTEM® system (B), the equivalent of COT2 being the clotting time (CT, time from start
to 2 mm amplitude). Maximum clot firmness (MCF) parameters, obtained either in the absence (EXTEM test) or presence (FIBTEM
test) of platelet inhibitor, can be converted into maximum clot elasticity (MCE) parameters, using the following formula:

MCE = (MCF X 100)/(100 — MCF).
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cubital vein, without stasis, by the investigators at the
AUVA trauma center (Salzburg, Austria). To avoid
excess of tissue factor, the first 2-3 mL of each draw
was discarded and blood samples were collected into
citrate tubes. This study received approval from the
local Ethics Committee (E-1231 Votum).

Viscoelastic tests

Thromboelastomerry (ROTEM®). The ROTEM® delta
device (Tem International GmbH, Munich, Germany)
was used to perform the FIBTEM test following the
manufacturer’s recommendations. Briefly, after prep-
aration of the cup, pin, reagents and tips and setting
of the appropriate channels, 20 puL of the r ex-tem®
reagent (recombinant tissue factor, phospholipids
and the heparin inhibitor, hexadimethrine) and 20 uLL
of the fib-tem® reagent (containing 200 mM CaCl,
and cytochalasin D, a platelet inhibitor) was added to
the cup, followed by 300 uL of citrated blood. The
test was then initiated by automatic pipetting (out
and back into the cup) of 340 uL of the reaction
mixture, followed by positioning of the cup onto the
pin. Clot amplitude at 5, 10 and 20 min (A5, A10
and A20, respectively) and maximum clot firmness
(MCEF) were directly measured, in mm, by the device.
The maximum clot elasticity (MCE; derived from the
MCEF) provides a better representation of the clot
strength. MCE values were automatically calculated
by the device, according to the following formula:
MCE = (100 X MCF)/(100 — MCF).

Free oscillation rheometry. The Fibscreen2 test
(MRX1917; Medirox AB, Nykoping, Sweden) was
run on the ReoRox G2® apparatus (Medirox AB)
according to the manufacturer’s instructions. The
reaction chambers were first positioned in the rheom-
eter then 100 uL of reagent 2® (containing the plate-
let inhibitor abciximab) and 25 pL of 500 mM CaCl,
were gently mixed with 1.0 mL citrated blood. Finally,
1.0 mL of the final reaction mix was slowly injected
in the cup using a 1.0 mL disposable syringe. The
maximum elasticity of the clot (G’max) was directly
measured in Pa by the device. The normal range for
Fibscreen2 G’max has been described to be 35-175
Pa [19]. Values above 175 Pa can be obtained when
the reaction chamber has not been positioned prop-
erly or pre-heated; consequently, values above 175 Pa
were not considered in our analyses.

Study groups

Stability analysis. Previous studies investigating
within-run CV in free oscillation rheometry described
the use of 10 replicates of two human plasma sam-
ples and one quality control sample [22]. Here,
we used blood samples of two healthy volunteers
(volunteer 1: male, age 54 years, height 1.87 m,

Fibrin-based clots in ReoRox® vs ROTEM® 241

bodyweight 90 kg; volunteer 2: female, age 31 years,
height 1.70 m, bodyweight 59 kg). Each sample was
processed at least 12 times with the ROTEM®
FIBTEM and ReoRox® Fibscreen2 tests.

Effect of in vitro hemodilution. At the time of its design,
as this was the first study to describe the effect of in
vitro hemodilution on clotting parameters obtained
with the ReoRox® device, we based our sample size
on studies undertaken with other viscoelastic meth-
ods that used blood samples from 5-12 volunteers,
processed once each [24-28]. We used blood samples
of six healthy volunteers (three males and three
females). Their age, height and bodyweight range
were as follows: 31-55 years, 1.65-1.87 m, and 59—
90 kg. Samples were used native and diluted (33%
and 50% dilution) with saline (sodium chloride 0.9%
solution for injection; Fresenius Kabi AG, Bad Hom-
burg, Germany), gelatin (4% succinylated gelatin
solution; Gelofusin, Braun Melsungen, Melsungen,
Germany) or HES (6% HES 130/0.4; Voluven, Fre-
senius Kabi, Graz, Austria). Each sample was pro-
cessed in duplicate with both the ROTEM® FIBTEM
and ReoRox® Fibscreen?2 tests (n=12).

Statistical analyses

Data distribution normality was assessed by the
Kolmogorov-Smirnov test. Differences between
parameters obtained from volunteers 1 and 2 were
assessed using the Mann-Whitney test. The CV was
calculated for intra-individual measurement system
stability of each test as well as for overall comparison
of accuracy between the two tests in assessing
hemodiluted samples. To show the decrease in fibrin-
based clot properties after several dilutions, the
Kruskal-Wallis one-way ANOVA was used, and a
Dunn’s post hoc correction for multiple comparisons
was applied. Finally, the Spearman correlation coef-
ficient between the two tests was calculated, as well
as the goodness of fit of linear regression analysis,
assessed between elasticity parameters. All statistical
analyses were performed using GraphPad Prism 5
(GraphPad Software, La Jolla, CA, USA). The results
are expressed as median and interquartile range
(IQR, 25th percentile — 75th percentile) and range
(minimum to maximum). A two-tailed p-value <0.05
was considered significant.

Results
Measurement system stability analyses

As shown in Table I, multiple measurements of native
blood samples from two volunteers, revealed that the
intra-assay variation was lower with the FIBTEM
measurements (A5 CV, 4.7% and 5.6% for each vol-
unteer’s blood samples; A10 CV, 4.6% and 5.3%;
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Table 1. Stability analysis in re-calcified citrated blood samples. Stability of fibrin-based clot strength parameters of blood samples from
two healthy volunteers was assessed (with a minimum of 12 measurements each) with the ROTEM® FIBTEM and ReoRox® Fibscreen2

tests.

Volunteer 1

Volunteer 2

Median IQR Range CvV Median IQR Range CvV
FIBTEM A5, mm 13.0 13.0-14.0 13.0-15.0 4.7% 14.5%* 14.0-15.0 13.0-16.0 5.6%
FIBTEM A10, mm 14.0 14.0-15.0 13.0-15.0 4.6% 16.07%%** 15.0-16.0 14.0-17.0 5.3%
FIBTEM A20, mm 15.0 15.0-16.0 14.0-16.0 4.8% 17.07%%%* 16.0-18.0 15.0-18.0 5.7%
FIBTEM MCF, mm 15.0 14.2-16.0 14.0-16.0 5.3% 17.07%%%* 16.0-17.7 15.0-18.0 5.6%
FIBTEM MCE 17.5 17.0-18.0 16.0-19.0 5.5% 20.0%#** 19.0-21.0 18.0-22.0 6.3%
Fibscreen2 G’max, Pa 84.1 79.2-87.6 60.5-118.1 16.3% 80.3" 65.8-118.9 50.1-125.1 31.7%

IQR, interquartile range (25th percentile — 75th percentile); CV, coefficient of variation; Significance volunteer 1 vs. volunteer 2:

*EEEH <0.0001; **p<0.01; n.s., not significant.

A20 CV, 4.8% and 5.7%; MCF CV, 5.3% and 5.6%;
MCE CV, 5.5% and 6.3%) compared with the
Fibscreen2 G’max (CV, 16.3% and 31.7% for each
volunteer’s blood samples).

Moreover, the FIBTEM test showed small, but
significant, differences between the two volunteers’
MCE (p<0.0001, Table I) and similar findings were
observed with the FIBTEM A5 (p=0.0024), Al0,
A20 and MCF parameters (»p <0.0001). This differ-
ence between volunteers however, was not observed
between the G’max values (p = 0.66,Table I) obtained
with the Fibscreen?2 test.

Effect of in vitro hemodilution with saline, gelatin
or HES

Using blood samples from six volunteers, FIBTEM
and Fibscreen2 data showed a decrease in fibrin-
based clot strength as a consequence of hemodilution,
in samples diluted with saline, gelatin or HES (Figure
2A, B). The decrease in the median FIBTEM MCF
was proportional to the dilution when saline was
used, with a 50% decrease when samples were diluted
by 50% with saline (Table II). A comparable behavior
was observed with most other FIBTEM parameters:

(A) 55
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(

A10,A20, and MCE parameters decreased by 57.1%,
53.3% and 54.3%, respectively, and the A5 was
decreased by 64.3% in samples diluted by 50% with
saline. Similarly, the median Fibscreen2 G’max
decreased by 57.1% in samples diluted by 50% with
saline (Table II). In contrast, FIBTEM and
Fibscreen2 parameters were more affected by
hemodilution when gelatin or HES was used, with
decreases ranging from 71.0% (Fibscreen2 G’max)
to 78.6% (FIBTEM A5 and A10) in samples diluted
by 50% with gelatin and from 79.1% (Fibscreen2
G’max) to 88.6% (FIBTEM MCE) in samples
diluted by 50% with HES (Figure 2A, B; Table II).

Finally, Figure 3 shows a significant correlation
between FIBTEM MCE and Fibscreen2 G’max
(Spearman’s rho=0.62, p<0.0001); however, the
goodness of fit of linear regression was found to be
low (Pearson’s ¥»=0.37, p<0.0001).

Discussion

This study showed that the measurement of clot elas-
ticity under platelet inhibition in whole blood sam-
ples appears to be more precise with the classical
thromboelastometric FIBTEM test than with the

L
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Figure 2. Comparison of functional fibrinogen in undiluted and diluted re-calcified citrated blood samples obtained with the ROTEM®
and ReoRox® devices. Blood samples were diluted at 33% and 50% with saline (NaCl), gelatin (GEL) and hydroxyethyl starch (HES).
Duplicates of each dilution of blood samples from six different volunteers were evaluated with (A) the derived FIBTEM maximum clot
elasticity (MCE) and (B) Fibscreen2 maximum elasticity (G’max). For each group, the median is represented by a bar within a box
(extending from the 25th to 75th percentiles). Whiskers extend from the smallest to the largest values.



HES-50%
2.0 [0.0-2.0]
2.0 [0.0-2.0]
2.0 [0.0-2.3]
2.0 [0.0-2.3]
2.0 [0.0-2.3]

10.8 [0.0-15.3]

HES-33%
3.0 [2.8-4.0]
3.5 [2.8-4.0]
3.5 [2.8-4.0]
3.5 [2.8-4.0]
3.5 [2.8-4.0]

22.1 [13.4-38.9]

Gelatin-50%
3.0 [2.0-4.0]
3.0 [2.0-4.0]
4.0 [3.0-4.0]
4.0 [3.0-4.0]
4.0 [3.0-4.0]

15.0 [3.7-15.5]

Gelatin-33%
5.5 [3.0-6.8]
6.0 [3.3-7.8]
6.5 [4.0-8.0]
7.0 [4.0-8.8]
7.5 [4.0-8.8]

23.6 [20.1-32.3]

Saline-50%
5.0 [4.3-6.0]
6.0 [5.3-7.0]
7.0 [5.0-8.0]
7.5 [5.3-8.0]

8.0 [5.5-9.0]
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22.2 [15.5-63.1]

Saline-33%
9.0 [4.3-9.8]
10.0 [5.0-11.0]
11.0 [5.3-12.0]
11.5 [6.0-12.0]
13.0 [6.3-14.0]
35.6 [18.0-45.6]

Undiluted
14.0 [7.0-14.0]
14.0 [7.3-15.0]
15.0 [7.3-16.0]
15.0 [7.0-16.0]
17.5 [8.0-18.6]

Table II. Fibrin-based clot strength parameters of citrated undiluted and hemodiluted blood samples. Undiluted and hemodiluted (33% and 50% with saline, gelatin or hydroxyethyl starch [HES]) blood
51.7 [36.8-56.0]

of samples of healthy volunteers (n = 6) were assessed with the ROTEM® FIBTEM (A5, A10, A20, MCF, MCE) and ReoRox® Fibscreen2 (G’max) tests. Values are presented as median [25th percentile

— 75th percentile].

Fibscreen2 G’max, Pa

FIBTEM A5, mm
FIBTEM A10, mm
FIBTEM A20, mm
FIBTEM MCF, mm
FIBTEM MCE

Fibrin-based clots in ReoRox® vs ROTEM® 243

recently introduced ReoRox® FibScreen2 test. This
was shown by our intra-individual stability data with
low CVs, in the range of 5.3-5.6%, for the FIBTEM
test, in line with a previous publication describing a
CV<6% in the measurement of FIBTEM MCF
[29]. The ReoRox® Fibscreen2 test was found to
have higher CVs ranging from 16.3-31.7%, above
the previously described value of 13.3% for samples
assessed in the presence of abciximab [23].
Fibrin-based tests have previously been shown to
exhibit higher within-run CVs than tests without
platelet inhibitors with the ROTEM® device [30]; a
similar conclusion can be drawn for the ReoRox®
device as work from Pederson and colleagues revealed
within-run CVs below 3% in samples without abcix-
imab measured on ReoRox® [22].

In a recent study investigating the correlation
between ReoRox® Fibscreen2 G’max and ROTEM®
FIBTEM MCEF, the authors showed that ReoRox® is
able to isolate and depict the contribution of fibrin to
clot formation in whole blood from severely injured
trauma patients [16]. The authors demonstrated that
the MCF significantly correlated with G’max
(Spearman’s  correlation coefficient rho=0.69,
$»<<0.001). We chose to use MCE as both MCE and
G’max are a measure of elasticity and we found a very
similar correlation in the present study (rho=0.62,
$»<<0.0001) between MCE and G’max. Free oscilla-
tion rheometry has not currently been integrated in
hemostatic therapy algorithms; however, based on our
results, it may be possible to calculate ReoRox® G’max
trigger values equivalent to published FIBTEM MCF
triggers. For example, a recent ROTEM®-based algo-
rithm suggests a FIBTEM MCF<8 mm (or
MCE < 8.7) for fibrinogen concentrate administration
in children undergoing elective major craniofacial sur-
gery [11]. Using our correlation data (Figure 3), this
trigger would be the equivalent of a G’'max<<31. Sim-
ilarly, a FIBTEM A10 lower than 7 mm, suggested as
a trigger for fibrinogen supplementation in a trauma-
induced coagulopathy setting [12], would be the equiv-
alent of a G’max<28. However, a prospective
evaluation appears mandatory before ReoRox®-based
algorithms become integrated in clinical practice.
Indeed, our data show a low goodness of fit (*=0.37,
$»<<0.0001) between MCE and G’max, raising con-
cerns about the potential use of free oscillation rheom-
etry for the guidance of fibrinogen supplementation in
bleeding patients as compared to currently established
VET:s for such settings and algorithms.

Hemodilution is well known to affect clotting
parameters, and clot strength was shown to be more
severely affected by colloids compared with crystal-
loids [25-28,31]. As previously described, dilution
with saline led to proportional decreases of both Fib-
screen2 G’max and FIBTEM parameters [19,25].
With colloids being particularly detrimental to fibrin
polymerization, as demonstrated by both iz virro and
clinical studies [32—37], our results showed that dilu-
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Figure 3. Correlation of FIBTEM MCE and Fibscreen2 G’max. Maximum clot elasticity (MCE) derived from the ROTEM® FIBTEM
test of blood samples from six different volunteers were plotted against the maximum elasticity parameter (G’max) given by the ReoRox®
Fibscreen?2 test. Citrated blood samples were run as duplicates in each test, undiluted or diluted (33% and 50%) with saline, gelatin and

hydroxyethyl starch. Bold line: regression curve (y=2.413 x+ 10.19); dotted lines: 95% prediction/confidence band

tion with HES led to further decreased MCF
read-outs (—76.7% and —86.7% in 33% and 50%
diluted samples, respectively) (Table II). Similarly, as
previously shown, Fibscreen2 G’max values also
reflected the severe effects of HES on fibrin polym-
erization with a 79.1% decrease in samples diluted
by 50% with HES [19]. The decrease of the Fib-
screen2 G’max was lower than for the FIBTEM
MUCF, corroborating the results of Tynngard et al.
who found that a 10% HES i vitro dilution led to a
lower decrease of the Fibscreenl G’max compared
to ROTEM® EXTEM MCF [20].

Numerous studies have described the use of
TEG® or ROTEM® in both research and
clinical/perioperative settings and these devices have
proven to be useful for the rapid assessment of hemo-
stasis in patients with coagulopathy, in settings such
as cardiovascular surgery, trauma and liver transplan-
tation [15,38-42]. The ReoRox® system provides
separate information on both elastic and viscous
parameters of the whole blood clot, in the absence
(Fibscreenl test) and presence (Fibscreen2 test) of
platelet inhibition [19,20]. The Fibscreenl test is
usually used to report the viscosity parameter COT1
as well as COT?2 and the elasticity parameter G’max
(the latter two parameters are equivalent to CT and
MCE with the ROTEMP® device). Both the FIBTEM
and Fibscreen2 tests are used to investigate the
fibrin-based clot properties and only the FIBTEM
MCEF/MCE and Fibscreen2 G’max elasticity param-
eters are generally reported for these tests. We there-
fore focused our analyses on these elasticity
parameters in both tests and found that the ReoRox®
Fibscreen?2 test does not seem to reach the precision
obtained with the ROTEM® FIBTEM test. Due to
the different mechanical principles and measurement
units, a direct comparison of ROTEM® MCF/MCE
with ReoRox® G’max is not possible and therefore,
it is not feasible to calculate the limits of agreement
according to Bland and Altman [43].

Previous studies comparing ReoRox® and
ROTEM® have indicated that Fibscreenl G’max
was more influenced by platelets than by fibrinogen
or FXIII, compared to its equivalent EXTEM MCF
[19]. Compared to ROTEM® which provides clot-
ting information under minimal shear rate (0.1/sec)
[44], the ReoRox® system runs at a fixed shear rate
of 69/sec, similar to the level of shear produced by
the venous flow [45]. Because platelets have been
described as activated by increased shear conditions
[46], the difference in shear rate between the devices
might suggest higher platelet activation in samples
assessed with ReoRox®, compared to ROTEM®.
However, this technical difference might not be con-
sidered an issue when comparing the results obtained
with both systems as previous studies demonstrated
that the concentration of abciximab used in the Fib-
screen? test is at saturating level, higher than the level
above which no further effect on elasticity parame-
ters can be observed [23].

Previous studies showed that neither abciximab nor
cytochalasin D has an effect on clot firmness in platelet-
free plasma samples [47]. It is currently unclear whether
the potency of abciximab versus cytochalasin D to
inhibit platelet function could contribute to the differ-
ences in CV observed between the Fibscreen2 and
FIBTEM tests, because both inhibitors have different
mechanisms of action [37]. Investigations by Lang et al.
revealed that neither abciximab nor cytochalasin D
could achieve a full blockage of platelet function and
that combining both compounds would provide a more
effective way of eliminating platelet contribution to the
formation of the clot [4]. A similar conclusion was
recently reached by Schlimp and collaborators who also
observed that, compared to abciximab based-functional
fibrinogen tests, those using cytochalasin D are more
effective at inhibiting platelet contribution to clot
strength in whole blood samples [5].

In our study, 10 Fibscreen2 G’ max measurements
had to be discarded post-hoc because they were above
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the appropriate reference range (35-175 Pa), while no
FIBTEM measurements were excluded from the
analysis. This might be considered as a limitation of
the ReoRox® system as in a clinical situation, one may
assume that some Fibscreen2 measurements might
need to be run again, which would be less likely to be
the case with FIBTEM measurements.

To conclude, this study shows that fibrin-based
clot elasticity can be assessed with both the ROTEM®
FIBTEM and ReoRox® Fibscreen?2 tests in healthy
volunteers; however, the Fibscreen2 test shows
higher CVs than expected. Nevertheless, both tests
reflected elasticity impairment induced by hemodi-
lution with colloids beyond the hemodilution level.
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