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A Commentary on

Tissue factor as a potential coagulative/vascular marker in relapsing-
remitting multiple sclerosis

by Koudriavtseva T, Lorenzano S, Cellerino M, Truglio M, Fiorelli M, Lapucci C, D’Agosto G,
Conti L, Stefanile A, Zannino S, Filippi MM, Cortese A, Piantadosi C, Maschio M, Maialetti A, Galiè
E, Salvetti M and Inglese M (2023) Front. Immunol. 14:1226616. doi: 10.3389/
fimmu.2023.1226616
Koudriavtseva and colleagues (1) measured levels of different biomarkers in healthy

controls, patients with remitting multiple sclerosis (MS), and patients with relapsing MS. The

Quantikine enzyme-linked immunosorbent assay (ELISA) (R&D Systems, Minneapolis, MN,

Cat. No. DCF300) was used to measure plasma tissue factor (TF) (S. Lorenzano, personal

communication). The authors found that patients with relapsing MS had lower levels of

plasma TF compared to either patients with remitting MS or the control group. It was

concluded that plasma TF is a promising biomarker and possible therapeutic target in

relapsing-remitting MS.

A previous clinical study called Comparison of Acute Treatments in Cancer

Hemostasis (CATCH) used the same Quantikine ELISA to measure plasma TF levels in

805 patients with cancer and acute symptomatic venous thromboembolism treated with

anticoagulants (2). The mean and median values for TF were 72.5 pg/mL and 50.3 pg/mL,

respectively. Plasma TF was identified as a biomarker of recurrent venous

thromboembolism in this group of patients. We were invited to write a commentary on

the paper (understanding the pathway), in which we raised concerns about the ability of the

Quantikine ELISA to accurately measure levels of TF in human plasma (3).

Recently, we assessed the ability of four commercial human TF ELISAs, including the

Quantikine ELISA, to detect TF in various biological samples, including human plasma (4).
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Two of the ELISAs (Quantikine and Imubind) detected

recombinant TF and TF in extracellular vesicles from a TF-

expressing human pancreatic cell line. However, the ELISAs failed

to detect TF in plasma that contained TF-positive extracellular

vesicles (1.2–2.6 pg/mL) (determined using a factor Xa generation

assay). The only plasma samples that had a signal above the

background of plasma from healthy controls were from three

patients with acute leukemia, who had very high levels of

extracellular vesicle TF activity (151–696 pg/mL). We concluded

that, except for some patients with leukemia, the Quantikine ELISA

could not detect TF in human plasma.

There are two significant challenges withmeasuring TF in human

plasma. First, the concentration of this potent procoagulant protein is

very low. Secondly, plasma contains multivalent substances, such as

heterotypic antibodies, that can generate signals in ELISAs

independently of the target protein by simply bridging assay

antibodies. Such heterotypic antibodies may increase in different
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disease states. The datasheet for the Quantikine ELISA states that the

mean value for plasma from healthy controls is 33.3 pg/mL (Table 1).

We and others (4–7) have observed similar low values for healthy

individuals (mean, 23.5–45.1 pg/mL; median, 39.1–52.4 pg/mL)

(Table 1). In contrast, Koudriavtseva and colleagues (1) report

much higher values of TF in healthy controls (mean, 110.85 pg/

mL; median, 120.69 pg/mL) (Table 1). Patients with remitting MS

had similarly high values (mean, 94.06 pg/mL; median, 99.23 pg/mL),

whereas patients with relapsing MS had low values (mean, 45.03 pg/

mL; median, 22.72 pg/mL). These low values are more consistent

with healthy controls than a disease group.

We found that the Quantikine ELISA could not detect low levels

of TF in human plasma. We believe that additional methods should

be used to demonstrate changes in TF levels in the plasma, such as

measuring extracellular vesicle TF activity, before concluding that

plasma TF is a biomarker of relapsing-remitting MS.
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TABLE 1 Measurement of the levels of plasma tissue factor in healthy
controls and patients with multiple sclerosis using the quantikine
TF ELISA.

Mean (SD)
(pg/mL)

Median (IQR)
(pg/mL)

Ref.

Healthy control
(n = 36)

33.3 (6.6) R&D
datasheet

Healthy control
(n = 20)

– 52.4 (28.4–72.4) (5)

Healthy control
(n = 41)

– 39.1 (16.8–87.3) (6)

Healthy control
(n = 40)

23.5 (5) – (7)

Healthy control
(n = 5)

45.1 (14.7) 40.6 (33.4–59.0) (4)

Healthy control
(n = 30)

110.85 (56.31) 120.69a (1)

Remitting MS (n
= 30)

94.06 (55.83) 99.23a (1)

Relapsing MS (n
= 30)

45.03 (37.66) 22.72a (1)
SD, standard deviation; IQR, interquartile range.
aA single value was reported for the IQR instead of a range.
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