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Abstract: Introduction. The Biolabo Solea 100 is a fully automated coagulation analyser using
an optical system to detect coagulation designed to meet the needs of small- and medium-sized
laboratories. This study aimed to evaluate the analytical performance in terms of bias, precision, and
interference of the Biolabo Solea 100 coagulometer under routine laboratory conditions. In addition,
a comparison was made with Stago STA-R MAX. Materials and Methods. Imprecision and bias were
evaluated for activated partial thromboplastin time (APTT), fibrinogen (FIB), and prothrombin time
(PT) at the medical decision levels. The results of 200, 181, and 206 plasma samples for APTT, FIB,
and PT, respectively, were compared with those obtained by Stago STA-R MAX. In addition, the
interference level of bilirubin, haemoglobin, triglycerides, and fractionated heparin was evaluated.
Results. Repeatability, intermediate imprecision, bias, and total error are overall below the defined
limits of acceptability. Of interest is the high degree of agreement between Solea 100 and STA-R
MAX with respect to PT (s), which fits perfectly with the theoretical line of identity (y = 0 + 1.00x).
No interferences were found within the limits stated by the manufacturer, with some exceptions for
APTT with heparin and APTT and PT for higher bilirubin concentrations. Conclusions. In conclusion,
the performance of the Solea 100 optical analyser is satisfactory and adequate for the determination
of routine coagulation tests. Moreover, they are perfectly comparable to mechanical systems, such
as STA-R MAX and other upper-level analysers, even considering the low interference levels under
routine conditions.

Keywords: analytical techniques and equipment; haematology and coagulation; mechanical clot
detection; optical clot detection; validation/evaluation

1. Introduction

Quality in laboratory medicine rests on two closely related aspects: efficiency and
effectiveness. The first is based on the analytical accuracy and reliability of the results, the
ability to deliver and communicate results promptly, and, finally, cost containment. The
second is based on three main components: adequate diagnostic accuracy, clinical utility,
and patient benefit, thus ensuring effective patient care [1].

Efficiency relies on the ability of the clinical laboratory to control the quality of the
entire analytical process strictly. In this context, laboratory specialists must know the
performance characteristics of the method they decide to use. It is not by chance that the
international standard ISO15189:2012 “Medical laboratories—Requirements for quality and
competence” demands that laboratories evaluate each novel assay and instrument before it
can be introduced in clinical practice [2]. Paragraph 5.5.1.2, “Verification of examination
procedures”, states that “validated examination procedures used without modification
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shall be subject to independent verification by the laboratory before being introduced into
routine use”. Moreover, “The independent verification by the laboratory shall confirm,
through obtaining objective evidence (in the form of performance characteristics) that the
performance claims for the examination procedure have been met”.

The evaluation of the analytical performance of a method or instrument is a good
laboratory practice, which becomes stringent for the accreditation of a laboratory test under
the ISO15189:2012 standard.

Moreover, the publication of the evaluation reports, performed under international
consensus documents and carried out by third-party bodies with respect to manufacturers,
can also be useful in guiding the choice of laboratories in the introduction of new meth-
ods or instrumentation, as well as representing a paradigm for the execution of internal
evaluation processes.

The ISO15189 standard does not specify which performance characteristics are to be
assessed; the choice is left to the laboratory based on the method being verified. In general,
the evaluation of accuracy and precision and the comparison of results with a reference
method can be considered the parameters required to define the minimum analytical
performances of a method [3,4].

In the field of haemostasis disorders, clinical laboratory plays an invaluable role in
diagnostics and therapeutics. Thus, the availability of fast and inexpensive tests that
meet the criteria of accuracy and precision required in the clinical laboratory is of great
significance [5–10]. To this end, first-line screening tests, including activated partial throm-
boplastin time (APTT), prothrombin time (PT), fibrinogen (FIB), and the comprehensive
screening test for platelet function, should meet the above requirements and should be
characterised by a high negative predictive value [8,11–14].

Nowadays, automated coagulation analysers are highly available for clinical labo-
ratories. However, coagulometers have become more complex; therefore, the evaluation
process can be cumbersome and time-consuming. In addition, the specificity of reagents,
often closely related to instruments, particular algorithms for data analysis, and, finally,
different definitions of clot end-points, may influence clinical interpretation [15]. In this
general context, differences in results are expected.

In addition, the mechanism of clot detection, whether photo-optical, mechanical,
or hybrid, must be considered to direct the choice of the instrument. For example, it is
commonly believed that the mechanical clot detection mode is not affected by interferents
as, for example, in lipemic and haemolysed samples or hyperbilirubinemia [16]. However,
some studies have demonstrated equivalence in terms of comparability, precision, and
accuracy of optical and mechanical clotting analysers in routine analysis, even in the
presence of sample turbidity [5,17–19].

This article summarises our technical evaluation of the Biolabo Solea 100 optical
coagulometer in terms of accuracy and precision. A comparison with the Stago STA-
R MAX mechanical coagulometer was also performed. Interference from triglycerides,
haemoglobin, bilirubin, and heparin was also evaluated.

2. Materials and Methods
2.1. Guidelines for the Evaluation Process

The evaluation process was performed in agreement with the Clinical and Laboratory
Standards Institute guidelines [20–24].

2.2. Analyser Description

Biolabo Solea 100 (Biolabo SAS, Maizy, France) is a fully automated coagulation
analyser that uses an optical system to detect coagulation. It is designed to meet the needs
of medium and small laboratories. As stated by the manufacturer, the analyser has 8 readout
channels able to analyse 110 samples per hour to determine the prothrombin time (PT) alone
and 100 tests per hour for the panel prothrombin time, activated partial thromboplastin
time (APTT), fibrinogen (FIB), and thrombin time (TT). In addition, the analyser can
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also determine D-Dimer, antithrombin III, protein C, and protein S. Chromogenic and
immunological assays are performed at two wavelengths (405 nm and 620 nm). The
analyser has a capacity of 32 samples, 16 reagent positions, 8 control and calibrator positions,
and a cuvette rack loader that holds cuvettes for 464 tests.

The temperature in the cuvette, at a filling volume of 220 µL and 3 min waiting period,
is kept constant at 37 ◦C ± 0.8 ◦C, while the temperature of the reagents is kept in a range
between 16 ◦C and 22 ◦C, considering an operating temperature comprises between 17 ◦C
and 28 ◦C.

Biolabo Solea 100 has an optomechanical measuring system and comprises disposable
cuvettes containing a metal ball that allows the plasma sample and reagent to be mixed
through a tilting motion. In addition, the rotation of the sphere encourages the aggregation
of fibrin around the sphere. Aggregation is, however, detected through a change in light
transmission using an optical system.

2.3. Reagents and Control Materials

The reagents used on SOLEA 100 were from Biolabo (Maizy, France), specifically
BIO-CK APTT cephalin kaolin (APTT), BIO-FIBRI determination of fibrinogen (FIB), and
BIO-TP Prothrombin Time (PT). Reagents used for STA-R were from STAGO Diagnostica
(Asnières sur Seine, France), specifically STA-Cephascreen (APTT), STA-Liquid FIB (FIB),
and STA-Neoplastine CI plus (PT). Commercially available lyophilised plasma samples
were all from Biolabo: COATROL 1 and Control Plasma (CP) level 1 for normal values of
all coagulation parameters; COATROL 2 for the low pathological value of FIB; Control
Plasma level 2 for the medium pathological value of PT; Control plasma level 3 for the high
pathological values of APTT and PT. Lipofundin MCT was from B-Braun Melsungen AG
(Milan, Italy), bilirubin and low-molecular-weight (LWM) heparin from Sigma-Aldrich
(Milan, Italy), and haemoglobin from liquichek haematology trilevel minipack Biorad
(Milan, Italy).

2.4. Patient Samples

Blood samples were randomly selected from consecutive patient samples during the
daily routine of the clinical laboratory for standard coagulation. The Clinical Laboratory is
part of the tertiary care Regional Hospital “San Salvatore”. Blood samples were collected in
a first pilot tube, then discarded, followed by a second evacuated tube (Vacutainer, Becton
Dickinson Medical, Milan, Italy) containing 3.2% sodium citrate. Plasma was obtained by
centrifugation at 4000× g rpm (1500× g) for 10 min at 20 ◦C and analysed within 4 h of
collection. All samples were analysed for APTT (200), FIB (181), and FIB (206).

This study was conducted on otherwise discarded anonymous specimens collected at
the local hospital during daily laboratory activities. According to the Helsinki Declaration
and FDA guidelines on informed consent for in vitro diagnostic device studies using
leftover human specimens, patient informed consent was not applied because anonymous
leftover material is usually destroyed. The Internal Review Board of the University of
L’Aquila approved the study (IRB reference 26/2020)

2.5. Comparability Testing

Comparability testing experiments were executed according to the guidelines CLSI
EP09-A3 “Measurement procedure comparison and bias estimation using patient sam-
ples” [9]. The results obtained from the Solea 100 were compared with those obtained from
the STA-R MAX: a total of 200 samples for APTT, 181 for FIB, and 206 for PT, covering the
broadest possible range, were analysed on both analysers simultaneously. The agreement
of data generated by the two coagulation analysers was assessed with the Bland–Altman
method of difference plot, Spearman’s correlation, and Passing–Bablock regression analysis.
The application of Passing–Bablok linear regression was verified with the Cusum test for
linearity [23,25,26]. A small p-value (p < 0.05) indicated no linear relationship between the
two measurements; therefore, the Passing–Bablok method was not applicable. Outliers
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were detected using the Tukey’s test, while normal distribution was ascertained with the
D’Agostino–Pearson test (p < 0.05). However, no outliers were identified.

The bias at specific medical decision levels was calculated by standard bootstrap CI
approximation for each coagulation parameter, imposing 1000 bootstrapping replications
according to CLSI guideline EP09-A3 [23]. Results are shown in the Supplementary Material
Tables S1–S3 for APTT, FIB, and PT, respectively.

The concordance correlation coefficient (ρc) was calculated as described by Lin and
used to evaluate the degree of concordance of pairs of observations that fall on the identity
line [27]. The ρc is the precision (ρ), calculated as Pearson’s correlation coefficient, multi-
plied by the accuracy (Cb), which measures how far the fitted line deviates from the line of
identity. The strength of agreement can be extrapolated from the ρc value as follows: <0.90,
poor; 0.90–0.95, moderate; 0.95–0.99, substantial; and >0.99, almost perfect.

2.6. Imprecision Studies

Imprecision in terms of repeatability was assessed in normal and pathological lyophilised
plasmas consecutively 20 times in one run. All samples were analysed within 4 h of reconsti-
tution. Intermediate imprecision was measured by analysing the same control plasmas for
10 days, twice daily, within 3 and 4 h from reconstitution. All experiments were performed
as described by CLSI guidelines EP15-A3 [24]. In addition, fresh control samples of the
same lot number were reconstituted daily.

Bias was determined for each control plasma by comparing the mean value obtained
from the intermediate repeatability assay with the value claimed by the manufacturer.

The total error (TE) was estimated by the imprecision (I) obtained from the inter-
mediate repeatability experiment and the bias (B) calculated as previously described by
Ricos et al. [28]:

TE(%) = (1.65 × I) + B

As Gardiner suggested for routine coagulation assays, the total allowable error (TAE)
was calculated using the above equation setting a flat limit at 3% for imprecision and
bias [15]. Thus, the internal criterion TAE was 7.95%, whereas the manufacturer’s TAE
is based on the GEHT recommendations (Groupe Français d’Étude sur l’Hémostase et la
Thrombose, Normes d’acceptabilité en hémostase, 2014).

2.7. Interference Testing

Interference on the determination of APTT, FIB, and PT values was evaluated accord-
ing to CLSI EP07-A3 [22] in a dose–response experiment in the presence of increasing
concentrations of triglycerides, haemoglobin, bilirubin, and fractionated low-molecular-
weight heparin as previously described with some modification [29–32]. Lipofundin MCT
(B. Braun-Melsungen AG, Melsungen, Germany) is a 20% emulsion of nonpolar lipids
(10% soybean oil and 10% medium chain triglycerides). Control plasmas were spiked
with increasing concentrations of Lipofundin MCT to achieve nominal concentrations of
triglycerides ranging from 0.68 mmol/L to 7.57 mmol/L.

Haemolysed Liquichek Hematology trilevel (BioRad, Milan, Italy) was used to repro-
duce haemolysed plasma. Briefly, the blood was centrifuged at 2500× g rpm for 10 min
at 18 ◦C. The supernatant was discarded, and the pellet was resuspended in a 0.9% NaCl
solution to a 1:10 ratio and then centrifuged. The process was repeated three times. The
supernatant was discarded, and distilled water was added to induce cell haemolysis. After
incubation at 4 ◦C for 15 min, the solution was centrifuged, and the supernatant was
recovered for haemoglobin determination. Normal and pathological plasmas were spiked
with haemoglobin solution at concentrations ranging from 0.32 g/L to 4.2 g/L.

Normal and pathological control plasmas were spiked with increasing concentrations
of commercial bilirubin to reproduce icteric plasma samples (Sigma-Aldrich, Milan, Italy),
obtaining nominal bilirubin concentrations ranging from 25 µmol/L to 370 µmol/L.

Low-molecular-weight heparin (Sigma Aldrich, Milan, Italy), ranging from 0.3 IU/mL
to 2.0 IU/mL, was added to the control plasmas.
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The criteria of acceptability were defined using the following equation, according to
Fraser [33]:

CA = 1.96 ×
√
(CVa)

2 + (CVw)
2

where the analytical imprecision (CVa) was obtained from the noninterfered samples,
calculated as the standard deviation over the mean of the measurements, and the within-
subject biological variation (CVw), as reported by Ricos [28].

All experiments were performed in triplicate at each concentration of tested interferent.

2.8. Software

Statistical analysis was performed using MedCalc version 18.2.1 (MedCalc Software, Os-
tend, Belgium) and OriginPro version 8.5.1 (OriginLab Corporation, Northampton, MA, USA).

2.9. Operating Temperature

All tests were performed by constantly monitoring the ambient temperature between
23 ◦C and 28 ◦C.

3. Results
3.1. Comparability Testing

The comparison study between Biolabo Solea 100 and Stago STA-R was carried out by
analysing plasma samples for APTT (200 samples), FIB (181 samples), and PT (206 samples),
covering the most extensive possible range on both instruments. The results of the study
are shown in Table 1. The data obtained were analysed by linear Passing–Bablok regression
(Table 1 and Figure 1), by Bland–Altman plot (Figure 2), and by determination of the
correlation coefficient of concordance (Table 2).

Table 1. Comparison among methods for activated partial thromboplastin time, fibrinogen, and
prothrombin time.

Median (Ranges)

Parameter a Sample Size STA-R SOLEA 100 Slope
(95% CI)

Intercept
(95% CI)

BIAS (%)
(95% CI)

Correlation
Coefficient b

(95% CI)

APTT (s) 200 30.4
(21.6 to 68.6)

29.1
(21.0 to 58.9)

0.89
(0.82 to 0.98)

1.84
(−0.84 to 3.99)

−5.16
(−6.05 to −4.28)

0.874
(0.837 to 0.903)

FIB (mg/dL) 181 388.0
(80.0 to 1109.0)

368.0
(69.0 to 910.0)

0.98
(0.96 to 1.01)

−18.29
(−29.23 to
−9.76)

−7.16
(−8.07 to −6.26)

0.989
(0.985 to 0.992)

PT (s) 206 18.8
(10.6 to 39.0)

18.9
(10.6 to 38.4)

1.00
(1.00 to 1.00)

0.00
(0.00 to 0.00)

−0.21
(−0.37 to −0.06)

0.997
(0.996 to 0.997)

Results from Stago STA-R MAX and Biolabo SOLEA 100 are compared using the Passing–Bablok method.
a Activated partial thromboplastin time (APTT), fibrinogen (FIB), and prothrombin time (PT). b The Spearman’s
rank correlation coefficient.

For APTT, a slight deviation from the identity line (slope of 0.89) can be observed. A
systematic deviation of about 2 s (Table 1, Figure 1A) and a negative bias of about −5%
(Figure 2A) are observed. The estimated correlation coefficient for APTT has a magnitude
barely less than 0.9.

The comparison analysis of the results for the FIB is satisfactory. The slope of the
regression line is close to 1 with a narrow 95% confidence interval. A constant negative
systematic deviation of about −18 mg/dL is observed (Table 1, Figure 1B), equivalent to an
approximately −7% bias (Table 1, Figure 2B). The Spearman’s rank correlation coefficient is
close to 1 (0.989) (Table 1).

The best correlation result was obtained for the PT value. For instance, no proportional
or systematic deviations from the theoretical identity line can be observed. The slope and
intercept values of the regression line are equal to 1 and 0, respectively (Table 1, Figure 1C).
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For this parameter, the correlation coefficient is close to 1 (0.997) (Table 1), and the average
bias value determined by the Bland–Altman method is close to 0 (Table 1, Figure 2C).
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Figure 1. PassingBablok regression analysis for (A) activated partial thromboplastin time (APTT),
200 samples; (B) fibrinogen (FIB), 181 samples; and (C) prothrombin time (PT), 206 samples to
evaluate the correlation between STA-R MAX (x-axis) and Solea 100 (y-axis). The solid line repre-
sents the regression line, the dotted line the theoretical identity line, and the dashed lines the 95%
confidence interval.

The applicability of the Passing–Bablock analysis method was ascertained with the
CUSUM test for linearity, which is commonly used to evaluate the linear relationship
among the results of the reference methods and those tested. For ATPP, FIB, and PT, the
p-value was greater than 0.05 (APTT, p = 0.8; FIB, p = 0.5; and PT, p = 0.9).

The calculated concordance correlation coefficients (ρc) are shown in Table 2 and are
consistent with the Passing–Bablock analysis. The strength of agreement is poor in the
case of APTT, with a concordance coefficient value less than 0.90 (ρc = 0.8682), while it is
substantial for FIB (ρc = 0.9721). A high level of concordance between the two analysers
is confirmed for PT, with a concordance coefficient value nearly equal to 1 (ρc = 0.9996),
which corresponds to an almost perfect strength of agreement.

The bootstrap technique was used to assess the bias at specific medical decision levels
(Tables S1–S3 Supplementary Materials). As shown in Table S1, the APTT shows a negative
relative percentage difference of approximately −6% at the normal medical decision level,
which becomes approximately −9% at the pathological level of 90 s. The same trend can
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be observed for FIB, although with larger relative difference values. The difference at the
normal medical decision level (500 mg/dL) is around −5%, which progressively increases
in the proximity of the pathological limits, reaching a value of −63% at the medical level of
30 mg/dL (Table S2). Concerning PT (Table S3), the relative difference is zero at all medical
decision levels.
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Figure 2. BlandAltman difference plots for (A) activated partial thromboplastin time (APTT),
200 samples; (B) fibrinogen (FIB), 181 samples; and (C) prothrombin time (PT), 206 samples to
evaluate the correlation between STA-R MAX and Solea 100. The solid line represents the mean
percentage difference, the dotted line the theoretical identity line, the dashed lines the 95% confidence
interval, the dot-dashed line the regression line, the solid orange line the 95% CI of the regression
line, and the grey band the 95% confidence interval on the mean percentage difference value.

3.2. Imprecision Studies

The results of repeatability and intermediate imprecision are reported in Table 3.
For each of the measured parameters, the value of imprecision, expressed as CV% and
bias%, was reported, and they were compared with the flat limit of 3% chosen as an
acceptability criterion.

Overall, the coagulation parameters, normal and pathological levels, showed a total
error below the acceptability criterion of 7.95%, except for the pathological control of FIB,
whose total error was calculated at 10.77%.
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Table 2. Comparison among methods for activated partial thromboplastin time, fibrinogen, and
prothrombin time.

Parameter a Sample Size Pearson’s Correlation
Coefficient (ρ)

Bias Correction
Factor (Cb)

Concordance
Coefficient (ρc)

(95% CI)

Strength of
Agreement b

APTT (s) 200 0.9180 0.9458 0.8682
(0.8334 to 0.8962) poor

FIB (mg/dL) 181 0.9857 0.9863 0.9721
(0.9636 to 0.9787) substantial

PT (s) 206 0.9996 1.000 0.9996
(0.9994 to 0.9997) almost perfect

Results from Stago STA-R MAX and Biolabo SOLEA 100 are compared by the concordance correlation coefficient
method. a Activated partial thromboplastin time (APTT), fibrinogen (FIB), and prothrombin time (PT). b The
strength of agreement can be extrapolated from the ρc value as follows: <0.90, poor; 0.90–0.95, moderate; 0.95–0.99,
substantial; and >0.99, almost perfect.

Table 3. Results of imprecision and bias studies on Biolabo Solea 100.

Repeatability Intermediate
Imprecision

Internal
Criteria b

SOLEA
100

Sample a Target
Value CV% BIAS% CV% BIAS% Calculated

TE% TAE%
Within-
Run c

CV%

Between-
Run c

CV%
TAE% d

APTT
(s)

COATROL 1
(normal) 35.00 0.90 2.57 2.89 0.60 5.37 7.95 0.9 2.9 25.04

CP level 3
(high) 60.00 0.40 3.00 4.40 0.52 7.78 7.95 0.7 4.4 22.36

FIB
(mg/dL)

CP level 1
(normal) 343.00 4.50 −0.12 3.41 −1.46 7.08 7.95 3.3 2.7 23.94

COATROL 2
(low) 143.00 3.50 −6.99 2.74 4.41 10.77 7.95 2.1 5.1 41.93

PT (s) CP level 1
(normal) 12.60 0.82 −0.48 1.25 0.24 2.30 7.95 1.5 1.9 12.99

CP level 2
(medium) 21.50 0.97 −0.05 3.08 0.19 5.27 7.95 1.6 4.2 20.27

CP level 3
(high) 30.00 1.22 0.17 2.04 1.50 4.87 7.95 1.9 3.1 39.90

a COATROL 1 and Control Plasma (C.P.) level 1 for within-range concentrations of all parameters, COATROL 2
for low pathological concentration of FIB, Control Plasma level 2, and Control plasma level 3 for low pathological
concentrations of APTT and P.T. b TAE was calculated using a rule of thumb 3% for imprecision and bias. In bold
data with values higher than 3% or higher than the TAE. c Within-run and between-run imprecisions stated by the
manufacturer. d Criteria based on the recommendations of the GEHT (Groupe Français d’Étude sur l’Hémostase
et la Thrombose, Normes d’acceptabilité en hémostase, 2014).

3.3. Interference Testing

No interferences were observed for nominal concentrations of triglycerides up to
7.9 mmol/L (approximately 8.6 mmol/L for total plasma triglycerides) and 4.2 g/L of
haemoglobin for all tests (Figures S1 and S2 in the Supplementary Materials). Indeed, the
bias for all coagulation values lies perfectly within the imposed 5% acceptability criterium.

In the case of the coagulation parameter of APTT, bias values above the imposed ac-
ceptability limit of 5.4% were observed at nominal bilirubin values greater than 100 µmol/L
for normal control and greater than 250 µmol/L for the pathological control (Figure S3A,B).
On the other hand, no interferences were observed for FIB in the normal and pathological
control plasmas when icteric samples were simulated (Figure S3C,D).

The bias measured for the PT parameter in the presence of increasing bilirubin
concentrations is outside the acceptable limits for bilirubin concentrations greater than
250 µmol/L for the normal control plasma and 375 µmol/L for the pathological control
plasma (Figure S3E,F).

There was no interference for fibrinogen in the heparinised samples, where the ob-
served biases were less than 5% in the normal and pathological plasmas (Figure S4A,B).
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As stated by the manufacturer, no interference in PT determination is observed for
heparin concentrations below 0.11 IU/mL. This is true for normal plasma, where no
interference is observed at 0.3 IU/mL. In contrast, at 0.4 IU/mL, the bias is 8.8%, a few
decimal places above the acceptability limit of 8.0% (Figure S4C). For pathological plasma,
interference is observed at 0.3 IU/mL with a bias of approximately 16%, twice the limit
of acceptability (Figure S4D). The APTT value could not be determined in the presence
of heparin.

4. Discussion

In this study, we evaluated the first-line screening tests, which include activated
partial thromboplastin time (APTT), fibrinogen (FIB), and prothrombin time (PT), routinely
performed in the assessment of the coagulation status.

The analytical performance of the analyser was measured in terms of comparison
of the results obtained by measuring the analytical parameters in human samples using
the STAGO STA-R MAX mechanical coagulometer as the reference method. The results
of the comparison experiment are shown in Table 1. Among these, the most impressive
results are those relating to the determination of the PT. The values obtained by the two
analysers are perfectly comparable and lie globally on the theoretical identity line. The
Spearman’s correlation coefficient and the concordance coefficient also confirmed the high
level of agreement between the two analysers.

The same level of agreement was observed in the determination of FIB, as also con-
firmed by the Spearman’s correlation and concordance coefficients, although a systematic
underestimation was observed.

In contrast, the comparative results for APTT are less satisfactory when compared
with FIB and PT. Although the data are on the verge of lying on the identity line, and no
evidence of gross bias is observed, a low level of concordance is estimated. However, from
a comparison of the results of this study with other studies, it is possible to realise that the
results are comparable with higher profile instrumentations.

In a study by Lippi et al., the Roche Cobas t711 (Roche Diagnostics GmbH) is compared
with the Instrumentation Laboratory ACL TOP 700 (Instrumental Laboratory) and Stago
STA-R MAX (Stago Diagnostics SAS). In this study, the three instruments are also compared
with each other [5]. The comparison shows Spearman’s correlation coefficients comparable
to those obtained in this study for the Biolabo Solea 100: for PT, it is about 0.97; for FIB,
it is between 0.95 and 0.97; and for APTT, it is between 0.74 and 0.88 [5]. It should also
be considered that the regression lines estimated for PT show slope values that are often
far from the theoretical value: 0.78 for Cobas t711/ACL TOP comparison, 0.61 Cobas
t711/STA-R MAX, and 1.25 for ACL TOP/STA-R MAX.

The repeatability, the intermediate imprecision, and the bias were also determined.
Compared with the data stated by the manufacturer (Table 3), this study shows biases,
calculated on repeatability and intermediate imprecision, comparable to, or even lower
than, those declared. An exception is the FIB, where the calculated repeatability for normal
and pathological control plasmas is higher than those calculated by the manufacturer in
the repeatability experiment, as well as for normal plasma in intermediate imprecision.
Nevertheless, the results from this study in terms of imprecision and bias are generally
consistent with those obtained in other studies [5,17,34].

The results obtained from this study in terms of interference are approximately in
line with the manufacturer’s statement for all tests. However, it should be considered
that the method leaflets do not contain the experimental conditions of the interference
tests and the defined criteria of acceptability. The manufacturer claims no interference for
APTT determination up to a turbidity value of 0.543 O.D., positive interference above a
bilirubin concentration of 143 µmol/L, and no interference in haemolytic samples up to a
haemoglobin concentration of 261 µmol/L. According to the manufacturer, FIB determina-
tion is not affected by turbidity with optical density values below 0.543 O.D., haemoglobin
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up to 261 µmol/L (4.2 g/L), bilirubin up to 496 µmol/L, and low-molecular-weight heparin
below 2.0 IU/L.

Concerning the evaluation of the effects of interferents on PT determination, the
manufacturer’s package insert states no interference with sample turbidity up to 0.390 O.D.,
no interference from haemoglobin up to concentrations of 258 µmol/L (about 4.2 g/L),
and positive interference at bilirubin concentrations starting from 171 µmol/L and low-
molecular-weight heparin at 0.11 IU/mL. Therefore, it is impossible to directly correlate the
turbidity expressed in optical density with the concentration of triglycerides. Nevertheless,
this study shows that even at the highest triglyceride concentration tested, the measurement
of the coagulation parameters is not influenced.

Although with some differences, the results are consistent with those described by
Nougier et al. for the ACLTOP-750 and STA-Compact MAX coagulometers in lipemic and
homolysed samples [34]. There were no differences between the two studies in lipemic
samples, limited to the highest triglyceride concentration tested. A significant bias for both
instruments was described for haemoglobin values above 5 g/L for PT and approximately
2 g/L for APTT and FIB. However, in jaundiced samples, SOLEA 100 performs worse than
ACLTOP-750 and STA-compact MAX, as a significant bias is observed at bilirubin values
above 513 µmol/L. However, the interference exerted by bilirubin is comparable with the
manufacturer’s statement.

5. Conclusions

The verification of the analytical performance of a method or instrumentation is one of
the fundamental aspects of quality control of the entire analytical process, ensuring, along
with cost containment and the ability to rapidly provide a reliable answer, the efficacy of
the clinical laboratory. It is precisely in this context of the efficiency of the action of the
clinical laboratory that this study is placed.

In this study, we summarised our technical evaluation of the Biolabo Solea 100 op-
tomechanical coagulometer in terms of accuracy and precision, comparability of results
with the Stago STA-R MAX mechanical coagulometer, and interferences of triglycerides,
haemoglobin, bilirubin, and heparin.

Many other aspects should have been investigated and considered, such as the influ-
ence of the used surface on platelet activation, the scaling with fibrinogen concentration,
platelet count, and the stability on board the reagents.

However, the preliminary performance evaluation of the Biolabo SOLEA 100 automatic
haemostasis analyser and Biolabo reagents for APTT, FIB, and PT are comparable to those
obtained from the Stago STA-R MAX instrument in terms of comparison. Furthermore,
the reference ranges, imprecision, and the effect of common interferents agree with the
manufacturer’s statements.

In summary, the results are satisfactory, and the instrument can be considered for
routine use because it meets the criteria of acceptability.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/diagnostics13010085/s1, Table S1. APTT: bias at specific decision
levels, obtained by standard bootstrap CI approximation, calculated by imposing 1000 bootstrap
replications. Table S2. FIB: bias at specific decision levels, obtained by standard bootstrap CI approx-
imation calculated by imposing 1000 bootstrap replications. Table S3. PT: bias at specific decision
levels, obtained by standard bootstrap CI approximation calculated by imposing 1000 bootstrap
replications. Figure S1. Plot of the bias as a function of the concentration of triglycerides. Figure S2.
Plot of the bias as a function of the concentration of haemoglobin. Figure S3. Plot of the bias as a
function of the concentration of bilirubin. Figure S4. Plot of the bias as a function of the concentration
of low-molecular-weight (LMW) heparin.

https://www.mdpi.com/article/10.3390/diagnostics13010085/s1
https://www.mdpi.com/article/10.3390/diagnostics13010085/s1
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