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ABSTRACT 

 

Background: Accurate therapeutic drug monitoring of anti-TNF biologics such as infliximab and adalimumab and 

their corresponding antibodies is essential for optimizing treatment in inflammatory conditions. This study aimed 

to evaluate the analytical and clinical performance of a novel chemiluminescence immunoassay-based system, the 

i-TRACK10 and compare it to the established LISA Tracker ELISA kits. 

Methods: A total of 200 clinical serum samples were analyzed for infliximab, adalimumab, and their respective 

antibodies using both platforms. Positive and negative agreements and precision were calculated using sample sets 

and controls. Method agreement was assessed via Deming regression, Bland-Altman analysis, and Lin’s concor-

dance correlation, following CLSI EP09-A3 guidelines with MedCalc software. 

Results: The iTrack10 demonstrated strong association with ELISA across analytes (Pearson’s r: 0.91-0.95), but 

concordance varied (Lin’s CCC: 0.75 - 0.93) due to biases. Deming regression slopes (0.58 to 1.52), and Bland-Alt-

man mean biases (-3.52 to 12.58), confirmed proportional differences with moderate variability between methods. 

Positive and negative agreement values were above 95% across all assays. Precision analysis confirmed low intra- 

and inter-assay variability, with coefficient of variations generally below 5%. The chemiluminescence immunoas-

say system offered rapid turnaround, expanded measurement ranges, and random-access operation. 

Conclusions: The i-TRACK10 analyzer provides a reliable, accurate, and efficient alternative to traditional 

ELISA kits for therapeutic drug monitoring of anti-TNF agents. Its enhanced automation and performance char-

acteristics support its integration into routine clinical laboratory workflows. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250948) 
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INTRODUCTION 

 

Tumor necrosis factor-alpha (TNF-α) is a multifunc-

tional pro-inflammatory cytokine that plays a pivotal 

role in the pathogenesis of various immune-mediated 

inflammatory disorders, including rheumatoid arthritis, 

inflammatory bowel disease (IBD), psoriasis, and anky-

losing spondylitis [1,2]. Acting through its receptors 

TNFR1 and TNFR2, TNF-α promotes inflammatory 

signaling cascades and cellular apoptosis [3]. The intro-

duction of monoclonal antibodies targeting TNF-α, such 
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as infliximab (a chimeric IgG1) and adalimumab (a ful-

ly human IgG1), has significantly improved clinical 

outcomes for patients with chronic inflammatory condi-

tions who are unresponsive to conventional immuno-

suppressive therapies [4]. Despite their clinical benefits, 

these biologics are not universally effective; approxi-

mately one-third of patients exhibit primary nonre-

sponse, and many others experience secondary loss of 

response over time [5]. These therapeutic failures are 

often linked to immunogenicity [6], the development of 

anti-drug antibodies (ADAs) that neutralize drug activi-

ty or enhance drug clearance, resulting in subtherapeutic 

serum levels and diminished treatment efficacy [6].  

The presence of ADAs has also been associated with in-

fusion-related reactions and increased treatment discon-

tinuation rates [6]. Monitoring drug trough concentra-

tions and ADA levels, an approach known as therapeu-

tic drug monitoring (TDM), has therefore become an in-

tegral component of personalized treatment strategies 

[7,8]. TDM not only facilitates early identification of in-

adequate drug exposure but also supports decisions re-

garding dose adjustment, treatment intensification, or 

therapeutic switching [8-10]. Current guidelines support 

both reactive TDM (in cases of nonresponse or relapse) 

and proactive TDM (during induction or maintenance 

phases) to sustain optimal drug levels and reduce immu-

nogenic risk [10-12]. The utility of TDM has also been 

reinforced by pharmacokinetic models, such as target-

mediated drug disposition, which provide insight into 

drug-target interactions and guide dosing strategies [10-

12]. 

Several assay platforms have been developed for TDM, 

including enzyme-linked immunosorbent assays 

(ELISA), radioimmune-assays, homogeneous mobility 

shift assays, and chemiluminescence immunoassays 

(CLIA). ELISA-based tests are the most widely used in 

clinical laboratories due to their affordability and sim-

plicity. However, their long turnaround times, batch 

processing limitations, and drug-sensitive formats, par-

ticularly for ADA detection, pose practical challenges 

[13].  

Approximately five years ago, following a compre-

hensive evaluation of the Lisa-Tracker ELISA assays 

(LISA) (Theradiag, France), our laboratory was desig-

nated as the national center for measuring drug and anti-

body levels of Adalimumab (ADM and ADMab, re-

spectively) and Infliximab (IFX and IFXab respec-

tively) for Clalit Health Services (CHS), the largest 

healthcare provider in Israel. As demand steadily in-

creased, manual testing, while accurate and clinically 

aligned, became increasingly labor-intensive. This 

growing workload necessitated the adoption of a more 

efficient solution, leading to the implementation of a 

random-access analyzer system.  

In this study we aimed to evaluate a new CLIA-based 

analyzer: the i-TRACK10 (iT10) (Theradiag, FR) which 

offers random-access functionality and short turnaround 

time and expanded measurement ranges for drug and 

antibody levels. Our study was performed in a head-to-

head manner between our gold standard LISA kits and 

the iT10 kits. 

 

 

MATERIALS AND METHODS 

 

Patients and samples  

From the total number of weekly incoming samples, 

200 were selected and evenly allocated into four groups: 

50 for ADM drug levels, 50 for ADMab levels, 50 for 

IFX drug levels, and 50 for IFXab levels. An additional 

12 samples were collected for precision analysis, fol-

lowing the same group distribution as the initial set. 

Precision was evaluated through five replicate measure-

ments per sample and further supported by the use of 

the kit’s internal controls, as well as external controls 

(C+, H, and L). All samples were collected at trough 

level, just prior to the administration of the next dose, at 

designated CHS community clinics. Following collec-

tion, samples were centrifuged at 2,400 RCF for 15 

minutes, and the resulting serum was isolated and stored 

at -20°C until analysis. 

The present retrospective study was carried out in ad-

herence to the ethical principles set forth in the Declara-

tion of Helsinki and Good Clinical Practice guidelines. 

Approval for conducting the study was obtained from 

the Human Subjects Protection Program of the Rabin 

Medical Center, Petah Tikva, Israel (#0525-25-RMC). 

The study participants exhibited no active involvement 

in the FC evaluation process, with no pertinent informa-

tion procured from them. 

 

Immunoassays  

As previously noted, we conducted a comparative anal-

ysis between the currently established gold standard 

LISA kits and the iT10 system (both: Theradiag, FR), 

following the manufacturer’s instructions and recom-

mended protocols. All serum samples were analyzed in 

parallel using both platforms under identical pre-analyt-

ical conditions, including consistent handling proce-

dures and a single freeze-thaw cycle to preserve sample 

integrity.  

 

Statistical analysis  

Thresholds for drug levels and antibody levels were es-

tablished in accordance with the manufacturer's guide-

lines and range of detection of both systems. For ADM 

and IFX, drug levels were deemed positive if they ex-

ceeded the cutoff limit of detection of 0.5 µg/mL (ac-

cording to range of detection of 0.5 - 20 µg/mL in the 

LISA kits and 0.5 - 24 µg/mL in the iT10 system). For 

ADMab and IFXab antibody levels of < 10 ng/mL were 

classified as negative, while levels above this threshold 

were considered intermediate and positive, specifically 

10 - 200 ng/mL and > 200 ng/mL, respectively. Positive 

agreement and negative agreement were calculated 

based on the established cutoff values, using the LISA 

kits as the reference standard. These metrics were deter-

mined with the aid of a web-based calculator [14], and 
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the 200-sample dataset was classified into four catego-

ries: true positives, true negatives, false positives, and 

false negatives. Precision was evaluated using the 12-

sample set, along with internal and external controls, by 

calculating the coefficient of variation (CV) across five 

consecutive runs. Agreement between the two methods 

was assessed using regression models that account for 

measurement error in both methods. For each analyte, 

Deming regression with a variance ratio of 1 (due to the 

absence of replicate precision estimates) was perform-

ed. Bland-Altman analysis was conducted to evaluate 

mean bias and 95% limits of agreement (LoA) between 

methods. Proportional bias was assessed by regressing 

the differences on the mean values. Lin’s concordance 

correlation coefficient (CCC) was used to quantify 

overall agreement between methods, while Pearson’s 

correlation coefficient (r) was reported only as a mea-

sure of association. Method comparison analyses (Dem-

ing regression, Bland-Altman plots, and Lin’s CCC) 

were performed in accordance with CLSI EP09-A3 

guidelines using MedCalc Statistical Software [15]. 

 

 

RESULTS 

 

Of the 200 clinical samples analyzed across all assays 

(ADM, ADMab, IFX, IFXab), 100 samples yielded 

measurable concentrations above the limit of detection 

using the reference LISA method. These were similarly 

identified by the iT10 system, indicating strong analyt-

ical agreement between the two platforms. Ninety-three 

samples were determined to be below the detection 

limit, confirming accurate detection of negative cases. 

However, four samples were detected only by the iT10 

system (positive only by iT10), while three samples 

were detected only by the reference LISA method (posi-

tive only by LISA). This yielded a positive agreement 

of 96.15%, a negative agreement of 96.88%, and an 

overall agreement of 96.5%, respectively. When strati-

fying the cohort into categories, the diagnostic positive 

agreement of the iT10 system was calculated to be 

100% for ADM and 96.30% for IFX at trough serum 

levels. For anti-drug antibodies, the positive agreement 

was 92.31% for ADMab and 96.30% for IFXab. Nega-

tive agreement was 100% for both ADM and IFX, 

while ADMab and IFXab demonstrated negative agree-

ments of 94.52% and 91.30%, respectively (Table 1). 

Overall diagnostic agreement at trough levels was deter-

mined to be 100% for ADM, 98% for IFX, and 94% for 

both ADMab and IFXab. Here, analytical agreement 

(positive, negative and overall) denotes concordance be-

tween numerical measurement results, without reference 

to clinical or therapeutic interpretation. For the quantita-

tive drug assays (ADM and IFX), this comparison 

strictly reflects analytical equivalence and does not infer 

whether values fall within or outside the therapeutic 

ranges typically used for clinical decision-making 

(ADM: 5 - 8 µg/mL; IFX: 3 - 7 µg/mL). For ADM, De-

ming regression showed a slope of 0.58 (95% CI 0.49 - 

0.66) and an intercept of 0.56 (0.02 - 1.10), indicating 

systematic underestimation by iT10 compared with 

LISA kits (Figure 1A, Table 2). Lin’s CCC was 0.75, 

and Pearson’s r was 0.95, reflecting strong association 

but reduced concordance due to bias (Table 2). Bland-

Altman analysis showed a mean bias of -3.52 with 95% 

limits of agreement (LoA) from -11.93 to 4.90, confirm-

ing both systematic and proportional differences be-

tween methods (Figure 2A, Table 2). For ADM_ab, De-

ming regression yielded a slope of 1.52 (1.22 - 1.82) 

and an intercept of -4.00 (-7.65 to -0.35), indicating pro-

portional bias with slightly higher values from iT10 

(Figure 1B, Table 2). Lin’s CCC was 0.86, and Pear-

son’s r was 0.95, suggesting strong agreement but with 

consistent bias (Table 2). Bland-Altman analysis 

showed a mean bias of 12.58 with LoA -57.09 to 82.25, 

reflecting moderate variability between methods (Figure 

2B, Table 2). For IFX, Deming regression showed a 

slope of 0.80 (0.64 - 0.97) and an intercept of 0.97 (0.32 

- 1.63) (Figure 1C, Table 2). Lin’s CCC was 0.93, and 

Pearson’s r was 0.95 (Table 2). Bland-Altman analysis 

demonstrated a mean bias of -0.22 with LoA -5.84 to 

5.39, indicating excellent concordance and clinically ac-

ceptable agreement between the methods (Figure 2C, 

Table 2). For IFX_ab, Deming regression showed a 

slope of 1.15 (0.96 - 1.34) and an intercept of -5.28      

(-15.07 to 4.51) (Figure 1D, Table 2). Lin’s CCC was 

0.90, and Pearson’s r was 0.91 (Table 2). Bland-Altman 

analysis demonstrated a mean bias of 6.53 with LoA     

-94.80 to 107.86, indicating good overall concordance 

but wider variability compared with IFX (Figure 2D, 

Table 2). The combined use of Deming regression, 

Bland-Altman plots, and Lin’s CCC allowed detailed 

characterization of both statistical and clinical agree-

ment between methods. As demonstrated by the De-

ming regression and Bland-Altman analyses (Figure 1 

A - D, Figure 2 A - D), the iT10 system shows system-

atic but predictable bias relative to ELISA, particularly 

for ADM, which may warrant assay-specific interpreta-

tion or calibration adjustments in future validation 

studies. To evaluate precision and reproducibility of the 

iT10 system, five replicates were performed for 12 posi-

tive samples (as determined in a previous run using 

ELISA kits), with three samples tested per kit. In addi-

tion, five replicates were conducted for each of the three 

controls in every kit (C+, H = high, L = low), resulting 

in a total of four control sets. The coefficient of varia-

tion (CV) was calculated across five consecutive runs to 

evaluate the consistency of the measurements (Table 3). 

For the ADM assay, CVs ranged from 1.39% to 1.86%, 

indicating excellent reproducibility across samples 1 – 

3. The ADMab assay demonstrated similarly high pre-

cision, with CVs between 1.88% and 4.77%; the highest 

variability was observed in sample 4 (CV = 4.77%) yet 

remained within acceptable analytical limits. Control 

samples for ADM and ADMab displayed consistent 

performance, with CVs ranging from 1.12% to 5.50%. 

The ADMab C⁺ control showed the highest CV in this 

group (CV = 5.50%), though still indicative of good 



O. Ashorov et al. 

Clin. Lab. 10/2026 4 

Table 1. Qualitative comparison summary performance of iT10 versus LISA kits for ADM, ADMab, IFX, and IFXab. 

 

 n 
Samples detected by 

both systems 

Samples undetected by 

both systems 

Detected only 

by iT10 

Detected only  

by LISA 

Positive 

agreement 

Negative 

agreement 

ADM 50 36 14 0 0 100% 100% 

ADMab 50 12 35 2 1 92.31% 94.52% 

IFX 50 26 23 0 1 96.30% 100% 

IFXab 50 26 21 2 1 96.30% 91.30% 

 

 

 

 
Table 2. Method comparison between two systems (LISA and iT10) for IFX, ADM, and their corresponding antibodies 

(IFX_ab, ADM_ab). 

 

Analyte n 
Pearson’s 

r 

Lin's 

CCC 

Deming 

Slope 

Slope 

95% 

CI 

(low) 

Slope 

95% 

CI 

(high) 

Deming 

Intercept 

Intercept 

95% CI 

(low) 

Intercept 

95% CI 

(high) 

BA 

mean 

Bias 

BA LoA 

low 

BA LoA 

high 

ADM 50 0.948 0.746 0.576 0.488 0.664 0.559 0.019 1.099 -3.517 -11.933 4.899 

ADMab 50 0.946 0.864 1.517 1.218 1.816 -4.0 -7.648 -0.353 12.58 -57.093 82.252 

IFX 50 0.952 0.931 0.802 0.636 0.969 0.974 0.319 1.629 -0.221 -5.835 5.392 

IFXab 50 0.905 0.896 1.146 0.956 1.336 -5.281 -15.068 4.505 6.528 -94.801 107.858 

  
BA Bland-Altman, BA units - absolute, LoA limit of agreement, CCC Lin’s concordance correlation coefficient. 

 

 

 

 
Table 3. Precision analysis of iT10 for quantification of ADM, ADMab, IFX, and IFXab. 

 

ADM Mean (µg/mL) STDEV CV % Range ADMab Mean (ng/mL) STDEV CV % Range 

1 10.52 0.17 1.64 - 4 125.50 5.98 4.77 - 

2 12.48 0.23 1.86 - 5 554.60 15.36 2.77 - 

3 14.72 0.20 1.39 - 6 221.75 4.17 1.88 - 

C+ 4.12 0.12 2.83 5.0 ± 25% C+ 187.80 10.32 5.50 172.6 ± 25% 

H 10.30 0.28 2.68 7.2 - 17.8 H 425.60 4.76 1.12 283 - 701 

L 3.12 0.04 1.28 2.0 - 5.0 L 45.80 1.47 3.21 27 - 67 

IFX Mean (µg/mL) STDEV CV % Range IFXab Mean (ng/mL) STDEV CV % Range 

7 9.38 0.47 5.02 - 10 127.40 4.50 3.53 - 

8 6.60 0.23 3.46 - 11 669.00 13.61 2.03 - 

9 15.90 0.68 4.27 - 12 661.00 10.08 1.52 - 

C+ 3.82 0.17 4.50 4.2 ± 25% C+ 184.40 2.04 1.10 195.6 ± 25% 

H 9.26 0.81 8.71 5.5 - 13.5 H 585.80 12.29 2.10 330 - 819 

L 1.82 0.04 2.20 1.0 - 2.5 L 66.60 2.24 3.37 29 - 71 

  
 

Values represent mean concentrations, standard deviations (STDEV), coefficients of variation (CV%), and expected ranges for positive 

controls and (C+), high (H), and low (L) quality control levels. 
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Figure 1. Deming regression plots comparing LISA and iT10 measurements for IFX, ADM, IFX_ab, and ADM_ab.  
 

Panels (A - D) show Deming regression analyses for IFX and ADM (µg/mL) and their antibodies IFX_ab and ADM_ab (ng/mL). Solid lines 

indicate Deming regression fits, dashed lines represent the line of identity. Axes are labeled LISA (x) and iT10 (y). 

 

 

 

 

precision. In the IFX assay, samples 7 - 9 exhibited CVs 

between 3.46% and 5.02%, with sample 7 at the upper 

threshold of acceptability. IFXab assay precision was 

notably high, with CVs ranging from 1.52% to 3.53% 

across samples 10-12. All control samples for IFX were 

within their predefined acceptable ranges. The H control 

yielded the highest variability (CV = 8.71%), while the 

L control showed strong precision (CV = 2.20%). 

IFXab control samples demonstrated excellent repro-

ducibility, with CVs between 1.10% and 3.37%, sup-

porting the reliability and robustness of the assay sys-

tem (Table 3). 

 

 

DISCUSSION 

 

The current study evaluated the analytical performance 

of the iT10 CLIA-based analyzer in comparison with 

the established ELISA-based LISA kits for quantifying 

trough levels of IFX and ADM, as well as their respec-

tive anti-drug antibodies. Overall, the iT10 system dem-

onstrated high concordance with the LISA platform, 

supporting its utility as a viable alternative for routine 

TDM in clinical practice. 

Our findings indicate excellent qualitative performance 

of the iT10 system, with an overall positive agreement 

of 96.15%, negative agreement of 96.88%, and overall 

diagnostic agreement of 96.5% when benchmarked 

against the LISA kits. These metrics are consistent with 

previous validation studies of automated CLIA plat-

forms, which have demonstrated similarly robust diag-

nostic metrics [16,17]. Notably, drug-level assessments 

showed higher qualitative agreement than anti-drug 

antibody detection. Specifically, the iT10 system 

achieved 100% positive and negative agreements for 

ADM, and 96.3% positive agreement with 100% nega-

tive agreement for IFX. These results underscore the re-

liability of the iT10 analyzer in detecting therapeutic 

drug concentrations at trough levels, a critical factor in 

guiding dosing adjustments and assessing treatment ad-

equacy [18]. It is important to note that for ADM and 

IFX, drug levels were deemed positive if they exceeded 
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Figure 2. Bland-Altman plots comparing LISA and iT10 measurements for IFX, ADM, IFX_ab, and ADM_ab.  
 

Panels (A - D) display differences between iT10 and LISA against their mean for each analyte. Solid lines indicate mean bias, dashed lines 

show 95% limits of agreement (LoA). Axes are labeled using LISA and iT10. 

 

 

 

the cutoff limit of detection (0.5 µg/ml), which varies 

significantly when assessing therapeutic value positivi-

ty. For instance, while a drug level of < 5 µg/ml is re-

garded as low to nearly absent for certain patients, it 

may be adequate for achieving clinical remission in 

others. 

In contrast, slightly reduced positive and negative 

agreements were observed for antibody detection - 

92.31% and 94.52% for ADMab, and 96.3% and 91.3% 

for IFXab, respectively. This observation aligns with 

previous reports highlighting the inherent analytical 

complexity of ADA detection, particularly in the pres-

ence of circulating drug [7,13,19]. The reduced agree-

ment in ADA assays may also reflect the biological var-

iability of immunogenic responses and the differential 

sensitivity of assay formats (bridging ELISA vs. CLIA) 

to low-affinity or low-titer antibodies [8,18,19]. Despite 

these limitations, the diagnostic performance remained 

within acceptable clinical thresholds, affirming the fea-

sibility of iT10 for ADA surveillance in routine care.  

In comparing iTrack10 with ELISA, our analyses re-

vealed varying degrees of agreement across analytes. 

For ADM, the Deming regression slope of 0.58 and in-

tercept of 0.56 indicating a consistent underestimation 

by iTrack10. Although Pearson’s r was high (0.95), 

Lin’s CCC was lower (0.75), suggesting strong correla-

tion but reduced concordance due to bias. The Bland-

Altman mean bias of -3.52 and wide limits of agreement 

further supported the presence of both systematic and 

proportional differences. ADM_ab showed a different 

pattern, with a Deming slope of 1.52 and intercept of -

4.00, pointing to proportional bias with elevated read-

ings from iTrack10. Lin’s CCC (0.86) and Pearson’s r 

(0.95) again reflected strong association, though the 

Bland-Altman bias of 12.58 and LoA highlighted mod-

erate variability. In contrast, IFX demonstrated excel-

lent agreement between platforms. The Deming slope of 

0.80, intercept of 0.97, and Lin’s CCC of 0.93 all sup-

ported high concordance, with a minimal Bland-Altman 

bias of -0.22 and narrow LoA, suggesting clinical inter-

changeability. IFX_ab also showed good agreement, 

with a Deming slope of 1.15 and intercept of -5.28. 

Lin’s CCC was 0.90 and Pearson’s r 0.91, though the 

Bland-Altman bias of 6.53 and broader LoA indicated 
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greater variability compared to IFX. Overall, these find-

ings underscore excellent concordance for IFX, accept-

able agreement for IFX_ab, and quantifiable biases for 

ADM and ADM_ab. These results are in line with the 

expected variability in ADM measurements across as-

say types [10,20,21] and primarily reflect calibration 

and proportional bias, rather than random error. These 

differences are consistent and quantifiable, suggesting 

that method-specific reference ranges or conversion fac-

tors could allow iTrack10 results to be interpreted reli-

ably. 

It is important to emphasize that this study assessed 

analytical agreement between the iT10 and ELISA plat-

forms rather than therapeutic or clinical agreement. 

Analytical agreement evaluates the quantitative rela-

tionship between two assays, while therapeutic interpre-

tation requires determining whether a given concentra-

tion lies within, below, or above an established clinical 

range. The systematic underestimation observed for 

adalimumab (Deming slope = 0.58) therefore reflects a 

calibration bias rather than analytical inaccuracy. Con-

sequently, direct substitution of iT10 results for ELISA-

derived therapeutic ranges (e.g., 5 - 8 µg/mL) is not ap-

propriate without further harmonization. To address 

this, future studies should establish assay-specific refer-

ence intervals or apply regression-based conversion 

equations to allow consistent clinical interpretation 

across methods. 

The precision analysis reinforced the analytical robust-

ness of the iT10 platform. Across five replicate runs of 

12 clinical samples and four control sets, the coefficient 

of variation (CV) remained below 5.5% for all analytes 

and controls, with most values well under 3%. These 

findings are consistent with the performance criteria 

recommended by regulatory and laboratory standard 

bodies for immunoassays [11,12,22,23]. Importantly, 

even samples at the upper and lower ends of the concen-

tration spectrum demonstrated acceptable precision, un-

derscoring the platform’s suitability for detecting a wide 

range of clinically relevant values. 

From an operational perspective, the implementation of 

a random-access CLIA system offers significant work-

flow advantages. Compared to traditional ELISA plat-

forms, the iT10 provides shorter turnaround times, min-

imal hands-on time, and the flexibility to run individual 

samples without batch constraints. These features are 

particularly valuable in high-throughput settings such as 

national reference laboratories, where rapid reporting 

and efficient sample handling are essential for timely 

clinical decision-making [24]. 

Nevertheless, several limitations merit consideration. 

First, while our study used LISA as the gold standard, 

no absolute reference method exists for TDM in anti-

TNF therapy. Thus, observed discrepancies may partly 

reflect inter-assay variability rather than analytical inac-

curacy. Second, our sample size, though adequate for 

initial validation, may not capture rare cases or border-

line results that could challenge assay positive agree-

ment. Future studies involving external proficiency pan-

els or real-world clinical outcomes could further eluci-

date the clinical implications of platform-specific differ-

ences. 

In conclusion, the iT10 CLIA analyzer demonstrates 

high positive and negative agreements and reproducibil-

ity in measuring both drug and ADA levels of ADM 

and IFX. Its strong concordance with established 

ELISA-based assays, combined with operational advan-

tages such as automation and random access, supports 

its integration into routine TDM workflows. Broader 

adoption of such automated systems may facilitate more 

timely and individualized treatment adjustments, ulti-

mately enhancing therapeutic outcomes for patients re-

ceiving anti-TNF agents. 

 

 

Declaration of Generative AI in Scientific Writing: 

In the course of preparing this work, the authors utilized 

AI to assess the accuracy of the images generated in re-

lation to the original raw data. Following the use of this 

service, the authors meticulously reviewed and modi-

fied the content as necessary, thereby assuming com-

plete responsibility for the publication's content. 

 

 

Declaration of Interest: 

The LISA Tracker and i-TRACK10 kits used in this 

evaluation study were supplied by Theradiag (Beau-

bourg, France). The authors maintained full indepen-

dence in the study’s design, conduct, data analysis and 

interpretation, as well as in the decision to publish and 

the preparation of the manuscript. Except as disclosed 

above, the authors declare no conflicts of interest. All 

authors have reviewed and approved the final version of 

the manuscript. 

 

 

References: 

 
1. Baugh JA, Bucala R. Mechanisms for modulating TNF alpha in 

immune and inflammatory disease. Curr Opin Drug Discov Devel 

2001 Sep;4(5):635-50. (PMID: 12825458) 

 
2. Apostolaki M, Armaka M, Victoratos P, Kollias G. Cellular 

mechanisms of TNF function in models of inflammation and 

autoimmunity. Curr Dir Autoimmun 2010;11:1-26.  
(PMID: 20173385) 

 

3. Martínez-Reza I, Díaz L, García-Becerra R. Preclinical and clini-

cal aspects of TNF-α and its receptors TNFR1 and TNFR2 in 

breast cancer. J Biomed Sci 2017 Dec 4;24(1):90.  

(PMID: 29202842) 
 

4. Magro F, Portela F. Management of inflammatory bowel disease 

with infliximab and other anti-tumor necrosis factor alpha thera-
pies. BioDrugs 2010 Dec 14;24 Suppl 1:3-14. (PMID: 21175228) 

 

5. Sethu S, Govindappa K, Alhaidari M, Pirmohamed M, Park K, 
Sathish J. Immunogenicity to biologics: mechanisms, prediction 

and reduction. Arch Immunol Ther Exp (Warsz) 2012 Oct;60(5): 

331-44. (PMID: 22930363) 
 

 



O. Ashorov et al. 

Clin. Lab. 10/2026 8 

6. Kennedy NA, Heap GA, Green HD et al. Predictors of anti-TNF 

treatment failure in anti-TNF-naive patients with active luminal 

Crohn's disease: a prospective, multicentre, cohort study. Lancet 
Gastroenterol Hepatol 2019 May;4(5):341-53. (PMID: 30824404) 

 

7. Cheifetz AS, Abreu MT, Afif W et al. A Comprehensive Litera-
ture Review and Expert Consensus Statement on Therapeutic 

Drug Monitoring of Biologics in Inflammatory Bowel Disease. 

Am J Gastroenterol 2021 Oct 1;116(10):2014-25.  
(PMID: 34388143) 

 

8. Kumar M, Murugesan S, Ibrahim N, Elawad M, Al Khodor S. 
Predictive biomarkers for anti-TNF alpha therapy in IBD patients. 

J Transl Med 2024 Mar 16;22(1):284. (PMID: 38493113) 

 
9. Hoseyni H, Xu Y, Zhou H. Therapeutic Drug Monitoring of Bio-

logics for Inflammatory Bowel Disease: An Answer to Optimized 

Treatment? J Clin Pharmacol 2018 Jul;58(7):864-76.  
(PMID: 29462502) 

 

10. Carman N, Mack DR, Benchimol EI. Therapeutic Drug Monitor-
ing in Pediatric Inflammatory Bowel Disease. Curr Gastroenterol 

Rep 2018 Apr 5;20(5):18. (PMID: 29623442) 

 
11. Papamichael K, Cheifetz AS, Melmed GY et al. Appropriate 

Therapeutic Drug Monitoring of Biologic Agents for Patients 

With Inflammatory Bowel Diseases. Clin Gastroenterol Hepatol 
2019 Aug;17(9):1655-68.e3. (PMID: 30928454) 

 

12. Bourchany A, Gilletta De Saint-Joseph C, Breton A, Barreau F, 
Mas E. Optimization of biologics to reduce treatment failure in 

inflammatory bowel diseases. Curr Opin Pharmacol 2020 Oct; 

54:51-8. (PMID: 32947075) 
 

13. Cattaneo D, Cusato J. Therapeutic drug monitoring of TNFα in-

hibitors: a spotlight on novel techniques and assays. Expert Opin 
Drug Metab Toxicol 2022 Oct;18(10):615-8. (PMID: 36222027) 

 

14. Eng J. ROC analysis (updated February 2022): web-based calcu-
lator for ROC curves. Retrieved Apr 2025, from 

http://www.jrocfit.org 

 
15. MedCalc Software Ltd. MedCalc Statistical Software. Version 

23.3.37 (free trial license). Ostend, Belgium 

 
16. Rissel F, Cazaubon Y, Saffar S et al. Comparative Evaluation of 

Four Commercially Available Immunoassays for Therapeutic 

Drug Monitoring of Infliximab and Adalimumab. Int J Mol Sci 
2023 Jun 20;24(12):10379. (PMID: 37373525) 

 

17. Papamichael K, Clarke WT, Vande Casteele N et al. Comparison 
of Assays for Therapeutic Monitoring of Infliximab and Adalim-

umab in Patients With Inflammatory Bowel Diseases. Clin Gas-
troenterol Hepatol 2021 Apr;19(4):839-41.e2. (PMID: 32147594) 

 

18. Berger AE, Gleizes A, Waeckel L et al. Validation Study of a 
New Random-Access Chemiluminescence Immunoassay Ana-

lyzer i-TRACK10® to Monitor Infliximab and Adalimumab Se-

rum trough Levels and Anti-Drug Antibodies. Int J Mol Sci 2022 

Aug 24;23(17):9561. (PMID: 36076966) 

 

19. Zoghbi J, Xu Y, Grabert R, Theobald V, Richards S. A break-
through novel method to resolve the drug and target interference 

problem in immunogenicity assays. J Immunol Methods 2015 

Nov;426:62-9. (PMID: 26255760) 
 

20. van Schouwenburg PA, Bartelds GM, Hart MH, Aarden L, Wol-

bink GJ, Wouters D. A novel method for the detection of anti-
bodies to adalimumab in the presence of drug reveals "hidden" 

immunogenicity in rheumatoid arthritis patients. J Immunol 

Methods 2010 Oct 31;362(1-2):82-8. (PMID: 20833178) 
 

21. Atiqi S, Hooijberg F, Loeff FC, Rispens T, Wolbink GJ. Immu-

nogenicity of TNF-Inhibitors. Front Immunol 2020 Feb 26;11: 

312. (PMID: 32174918) 
 

22. Dutt K, Vasudevan A. Therapeutic Drug Monitoring for Biologic 

and Small-Molecule Therapies for Inflammatory Bowel Disease. 
Medicina 2024 Jan 31;60(2):250. (PMID: 38399538) 

 

23. Singh S, George J, Boland BS, Vande Casteele N, Sandborn WJ. 
Primary Non-Response to Tumor Necrosis Factor Antagonists is 

Associated with Inferior Response to Second-line Biologics in 

Patients with Inflammatory Bowel Diseases: A Systematic Re-
view and Meta-analysis. J Crohns Colitis 2018 May 25;12(6): 

635-43. (PMID: 29370397) 

 
24. Greuter T, Maillard MH, Juillerat P, et al. Therapeutic Drug 

Monitoring to Guide Clinical Decision Making in Inflammatory 

Bowel Disease Patients with Loss of Response to Anti-TNF: A 
Delphi Technique-Based Consensus. Digestion 2020;101(6):683-

91. (PMID: 31461706) 

 

 


