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ABSTRACT

Introduction: Fitusiran is a subcutaneous, investigational small interfering RNA therapeutic that lowers antithrombin (AT) to
increase thrombin generation and rebalance haemostasis in people with haemophilia A or B with or without inhibitors.

Aim: To evaluate and compare the performance of commercially available in vitro diagnostic (IVD) AT activity assays.
Methods: Field study sample kits with plasma AT activity levels (100, 36, 14 and 9 IU/dL or % of normal) were created and
distributed to global haemostasis laboratories. Values were assigned based on Siemens INNOVANCE AT activity assay using BCS-
XP analyser. Reliability (relative accuracy estimate), intra- and inter-laboratory variability of IVDs in measuring AT activity in
plasma samples using various commercially available AT assays was assessed.

Results: At normal AT activity level (i.e., 100%), all AT assays reliably measured AT activity with acceptable recovery. Accurate
results were observed for all samples across sites using Siemens INNOVANCE AT assay. Increased variability was observed for all
other assays at low AT levels. Siemens Berichrom and Stago STA-Stachrom assays accurately measured 100% and 36% AT activity;
however, lab-to-lab variability was observed for <15% AT activity (CV >20%). All laboratories for the Stago STA-Stachrom assay
failed to measure 9% AT activity. The HemosIL assay significantly underestimated AT activity levels <36%. There were no reported
values for the 14% and 9% AT samples.

Conclusions: Siemens INNOVANCE AT assay can reliably measure AT activity at clinical decision points of 15-35% of normal
and is most suitable for clinical management of patients taking fitusiran.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original
work is properly cited and is not used for commercial purposes.
© 2025 The Author(s). Haemophilia published by John Wiley & Sons Ltd.
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1 | Introduction

The treatment landscape for individuals with haemophilia is
rapidly changing, with novel therapies targeting various com-
ponents of the haemostatic system, including physiologic coag-
ulation inhibitors [1]. Haemophilia A and B are rare bleeding
disorders caused by Factor VIII (FVIII) or Factor IX (FIX) defi-
ciencies, respectively, leading to insufficient thrombin generation
and an incomplete clotting process [1, 2]. Antithrombin (AT) is
a physiological anticoagulant that regulates blood clotting and
prevents excessive clot formation [3]. Fitusiran is a subcutaneous,
investigational, small interfering RNA (siRNA) therapeutic that
lowers the AT level to increase thrombin generation and rebal-
ance haemostasis in people with haemophilia A or B (PwWHA/B)
with or without inhibitors [4-6]. For optimal safety and efficacy,
fitusiran dosing aims to achieve and maintain AT activity levels
within a range of 15%-35% of normal [7]. This AT-based dosing
regimen (AT-DR) is being investigated in PWHA/B to improve the
safety profile of fitusiran compared with the original 80 mg fixed-
dose regimen whilst maintaining clinically meaningful bleed
protection. On AT-DR, most PwHA/B usually reach steady-state
AT levels between 15% and 35% within 6 months of fitusiran
treatment. As plasma AT activity levels determine fitusiran
dosing, itis important to measure AT levels during the initial dose
adjustment phase (6 months) until target AT activity of 15-35% is
achieved, and thereafter only annual AT testing throughout the
treatment duration [7].

The primary function of AT is to inhibit several clotting factors,
particularly thrombin (factor IIa/FIla) and factor Xa (FXa) [3,
8]. AT activity in plasma is usually measured by chromogenic
assays that measure the effectiveness of AT in inhibiting human
(h) or bovine (b) FIla or FXa [9, 10] and are routinely used
to detect inherited or acquired AT deficiencies [8]. AT activity
measurements compare sample AT activity to a normal reference
range. The normal AT range is approximately 80%-120%, whilst in
individuals with heterozygous AT deficiency, AT activity usually
ranges between 40% and 60%. As fitusiran is a first-in-class AT-
targeting therapy, and the AT-DR targets AT activity levels within
the 15-35% range, it is necessary to accurately measure AT activity
<35% of normal [3, 8-10].

Previously, multiple global field studies provided real-world
data by evaluating the performance of FVIII and FIX clinical
assays across a range of concentrations for different haemophilia
recombinant therapies [11-15]. These studies helped in develop-
ing guidance for safe and effective use of various haemophilia
therapeutics. Similar field studies have not yet been conducted
to assess treatment-based AT lowering. Laboratories use a variety
of approved in vitro diagnostic (IVD) AT assays; however, due
to variables such as reagents, procedures, incubation times
and analysers used, there may be variability in results when
analysing the same sample [8, 16]. Proficiency testing data from
real-world performance or comparability studies among various
Food and Drug Administration (FDA) approved, commercially
available IVD AT activity assays at low AT activity levels (i.e.,
<30%) is scarce [8, 16, 17]. As observed with factor replacement
products, variability in assay performance is particularly worse
when measuring low levels of analytes [9, 18]. Prior College
of American Pathologists (CAP) data indicated there could be
differences among various AT activity assays, particularly at

low AT activity [19]. Therefore, it is necessary to understand
both the performance of prevalent AT activity assays, as well as
their expected variability in real-world settings within the target
AT range of 15-35% of normal, relevant for guiding fitusiran
dosing.

The objective of this study was to evaluate and compare the
performance of commercially available IVD AT activity assays
in global clinical haemostasis laboratories when measuring
AT activity around medical decision points (15-35% normal)
for fitusiran dosing. In addition, reliability (relative accuracy
estimate), intra- and inter-laboratory variability of IVDs in mea-
suring AT activity in plasma samples using various commercially
available AT assays were assessed.

2 | Materials And Methods
2.1 | Field Study Sample Kits

Field study sample kits were manufactured and distributed
to participating laboratories by Precision BioLogic Inc. Kits
were manufactured by mixing AT-immunodepleted and normal
pooled plasmas at various ratios. The AT-depleted citrated plasma
was sourced from Affinity Biologicals and prepared by immun-
odepletion of AT (<1 IU/dL or <1% AT antigen levels [IU/dL or
%] judged by enzyme-linked immunosorbent assay [ELISA]) from
pooled normal citrated human plasma. Four plasma AT activity
levels (100, 36, 14 and 9% of normal) were created. Initial AT
levels selected were 35%, 15% and 10%, but based on quality testing
results of plasma pools, final sample values were assigned to 36%,
14% and 9%. These values allow a wider range to cover the recom-
mended 15%-35% AT activity. Every kit included 12 tubes (1 mL
plasma each) of frozen plasma containing three aliquots for each
AT activity level. Samples were distributed on dry ice as frozen
aliquots, mimicking patient plasma samples stored in laboratories
for routine testing of AT levels. Plasma samples were assigned
values based on the Siemens INNOVANCE Antithrombin activity
assay, used per its instruction for use (IFU) using the BCS-XP
analyser. Siemens INNOVANCE AT on BCS-XP was used as the
reference assay for assigning AT activity for generated plasma
samples as it was used in the fitusiran clinical development
programme for all Phase 1, 2 and 3 clinical trials for testing AT
activity in patient plasma.

2.2 | Participating Laboratories

A total of 52 haemostasis laboratories were invited to participate
in the study. Of these, 48 academic, commercial and clini-
cal/hospital haemostasis laboratories across 16 different countries
were registered (Figure S1). All laboratories were instructed to
test provided plasma samples using their routine AT activity
procedures and calibrators. The laboratories were blinded to the
sample contents in the kits. To assess intra-laboratory variability,
each sample was required to be tested in triplicate over three
separate days (i.e., nine reports per sample per assay in total).
Thirty-nine sites performed testing using single AT activity
assays, and nine sites tested more than one AT activity assay. Two
participating clinical haemostasis laboratories were previously
used for fitusiran clinical trial sample testing.
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A B

m HemoslIL (bFxa, n=22)
m Berichrom (bFIIa, n=11)

m STA-stachrom (bFIla, n=12)
INNOVANCE (hFXa, n=9)

m Biophen (hFXa, n=3)
Technochrom (bFIla, n=1)

m Biophen (bFXa, n=3)
m Biophen (bFIla, n=1)

m Siemens Atellica Coag360 (n=2)

D

m IL TOP-300-500-550-700-750 (n=24)
m Stago STA/R Compact/Evolution/MAX (n=13)

m Sysmex CS/CN, 2000/2100/5100/6500 (n=14)
Siemens BCSXP (n=7)
= Stago Sthem0301 (n=1)

m Ceveron Alpha (n=1)

FIGURE 1 | Distribution of (A) AT activity assays and (B) analysers used in the AT field study analysis.
AT indicates antithrombin; bFIIa, bovine factor I1a; bFXa, bovine factor Xa; hFXa, human factor Xa; n, number of (A) assays and (B) analysers.

2.3 | Data and Statistical Analysis

Each laboratory reported detailed information on their assay
components and procedures, including AT assay kits, analyser
employed and so forth. Most analysers and reagents used were
manufacturer-recommended. Results were reported to Precision
BioLogic Inc. and entries were cross-checked against source
documentation for accuracy. Results were evaluated for reliability
(accuracy estimate), intra- and inter-laboratory variation and
potential reagent or instrument-specific assay discrepancies.

Pre-defined acceptable recovery criteria were set at +20% of
the assigned value with an intra-assay coefficient of variation
(CV) <20%. Mean AT activity of three independent daily tests
per plasma sample level (100, 36, 14 and 9 IU/dL) in triplicate
was measured and plotted as percentage recovery of assigned
values for each sample. Statistical evaluation was performed by
the Analysis of Variance (ANOVA) method to assess significant
differences within respective assay reagents or instrumentation.

2.4 | Compliance and Quality Assurance

Data reporting and analysis were conducted in accordance with
good scientific practices and were documented in accordance
with good documentation practices at Precision BioLogic Inc.,
Canada, an ISO 13485 certified company. Most participating labo-
ratories have a Clinical Laboratory Improvement Amendments
(CLIA) or equivalent certification and participated in external
proficiency programmes. It is assumed there was confidence in
the performance of their existing AT assays by performing regular
QC testing. However, the performance of these assays at low
AT activity levels (<35%) remains unknown. Most participants
did not verify the limit of quantification (LoQ) of AT activity
assays. Data were reviewed and cross-checked for accuracy and
consistency before analysis. All original documentation was
archived at Precision BioLogic Inc.

3 | Results
3.1 | Laboratory Demographic Data

Overall, 48 clinical haemostasis laboratories performed a total
of 68 AT activity assays with various analysers using AT field
study sample kits. Six sets of these assay results were excluded as
outliers or because they were lab-developed tests; 62 results were
analysed (Figure 1). The eight AT activity assays used in the field
study by participating laboratories are described in Table 1.

3.2 | AT Activity and Recovery

Field study results showed that at normal AT activity level (i.e.,
100%), four most prevalent (HemosIL, Stachrom, Berichrom and
INNOVANCE) and rarely (Biophen and Technochrom) used AT
activity assays can reliably measure AT activity. Recovery was
within acceptable range (i.e., within £20% of the assigned value)
with acceptable variability per assay (between-laboratories CV
<5.2%; Table 2).

Data were grouped by the type of AT assay (human vs. bovine;
FXa vs. FIIa) and percent recovery of AT activity was calculated
relative to quality control (QC) release assay measurements
(Siemens INNOVANCE AT/ BCS-XP assay) for each AT plasma
sample at different AT activity levels (100, 36, 14 and 9 IU/dL)
(Figure 2). Substantial intra- and inter-laboratory variations were
observed between various AT assays at low AT levels (Table 3).

As shown in Figures 2, 3 and S2, decreasing AT activity levels
demonstrated significant inter-assay variabilities at <36% AT
activity: Siemens INNOVANCE AT (hFXa-based) assay consis-
tently and accurately measured AT across all activity levels (CV
<20%), with a CV of <10% for 100%, 36% and 14% AT activity and
CV of ~19% for 9% AT activity samples. Siemens Berichrom and
Stago STA-Stachrom (bFIla) assays were accurate in measuring
100% and 36% AT activity. However, higher lab-to-lab variability
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Chromogenic AT activity assays used in the field study along with their composition and prevalence.

TABLE 1

LoD

Assay
status

Prevalence

Prevalence

Manufacturer/

Assay serial
number

LoQ (%)

(%)

CAP (%)* ECAT (%)*

Source Form

Reagent

Assay name

vendor

9 NA
7.2

IVD/CE

25
~31
~21
~17

~2

~42

~33

Lyophilised

Bovine

Flla

STA-Stachrom ATIII

Stago
Werfen/I-L

NA
7.6
2.6-9.4

CE
IVD/CE

Bovine Liquid

FXa
FXa
FIla

HemosIL-AT
INNOVANCE AT

6
NA

~5

~15
~10

NA

Liquid

Human

Siemens

CE
IVD/CE

Lyophilised

Bovine

Berichrom AT III

Siemens

NA

Human Liquid

FXa

BIOPHEN AT

Hyphen Biomed

anti-(h)-Xa LRT
BIOPHEN AT

NA

~5
<10%

NA 0.7 IVD/CE

Lyophilised

Bovine

FXa
Flla

Hyphen Biomed

NA

Lyophilised NA 0.2 RUO

Bovine

BIOPHEN AT

Hyphen Biomed

(Anti-ITa)

Technochrom ATIII

NA IVD/CE NA NA

NA

Bovine Lyophilised

Flla

Technoclone

Abbreviations: AT, antithrombin; CAP, College of American Pathologists; CE, the Conformité Européene; ECAT, external quality control of diagnostic assays and tests; FIIa, factor ITa; FXa, factor Xa; IVD: in vitro diagnostics;

LoD, limit of detection; LoQ, limit of quantification; NA, no data available; RUO, research use only.

2Prevalence in 2022. CAP represents the use of assays in the US, whilst ECAT is mainly used in Europe. The Limit of Quantitation (LoQ) of the Berichrom assay is dependent on the instrument on which the assay was run,

hence, it varies in the range of 2.6%-9.4% of norm.

was observed for samples with <15% AT activity. With Siemens
Berichrom assay, CV was >20% for the 14% (CV 22%) and 9%
(CV 33%) AT activity samples. For Stago STA-Stachrom, only
eight out of 12 laboratories reported a value for the 14% AT
activity sample, thus, the reported CV of 16.4% (Table 2) is
not a true representation. All laboratories using STA-Stachrom
failed to measure 9% AT activity due to assay limitations. The
LoQ for Siemens Berichrom was 2.5-9.5% (Berichrom’s LoQ was
dependent on the instrument used for the assay) and for Stago
STA-Stachrom was not available (Table 1). The HemosIL (bFXa)
assay significantly underestimated AT activity levels <36% (limit
of detection [LoD] was 7.2%). For the 36% AT activity sample,
recovery was 30% lower compared to the assigned value. All
laboratories using HemosIL failed to report values for the 14%
and 9% AT samples due to assay limitations. Three rarely used
AT assays from Biophen (hFXa-, bFXa- and bFIIa-based assays)
showed some underestimation, and the Technochrom (bFIIa-
based assay) demonstrated accuracy within the expected range
for all AT activity levels (i.e., within +20% of assigned value for all
activity levels). Due to low sample size (each n <4), the confidence
in data from these four assays cannot be affirmed. No specific
trend was observed with any analyser/instrument.

Data from the two clinical laboratories used in the fitusiran
clinical development programme (for global participants’ sample
testing, Siemens INNOVANCE AT activity assay was used and
for participants in China, Siemens Berichrom assay) showed
accurate and precise measurements at all AT activity levels, with
recovery within +20% of the expected value, except for the 9%
AT sample where recovery was ~29% higher for the laboratory
in China (CV was <20% for all other AT levels).

4 | Discussion

This global AT field study compared the reliability of commer-
cially available IVD AT activity assays with the potential for
fitusiran patient management. Results of this field study showed
that at normal AT activity level (i.e., 100%), all assessed AT assays
reliably measured AT activity, with acceptable recovery. Accurate
results were also observed with respect to assigned values for all
samples (100, 36,14 and 9% of normal) across all participating sites
that used the Siemens INNOVANCE AT assay. The INNOVANCE
AT assay was used for the value assignment of the prepared
plasma samples, which might explain the recovery results within
the expected range. Increased variability was observed for all
other assays at low AT levels. Regarding underperforming assays,
the HemosIL (bFXa) assay significantly underestimated AT activ-
ity levels <36% with respect to assigned values; a similar trend
of under-recovery for the ~34% AT sample was observed during
the CAP 2022 report [19]. With respect to the assays used in
the fitusiran clinical development programme, these data further
confirm that laboratories used in fitusiran clinical trials can
measure accurately within the 15-35% range.

Fitusiran dosing is dependent upon targeting AT activity within
the 15-35% range. Based on incidence rate of vascular throm-
botic events during fitusiran clinical development, minimising
prolonged exposure to AT activity <10% was identified as a risk
mitigation measure, with a ‘buffer zone’ of AT activity at 10—
15%. To optimise the benefit:risk profile of fitusiran, if a patient
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TABLE 2 | Mean and variability of AT activity calculated using various commercial AT activity assay kits.

Assigned Actual measured SD Ccv Recovery
AT assay value (%) mean value (%) N (%) (%) (%)
INNOVANCE (hFXa) 100 100.3 9 3.2 3.2 100.3
36 36.4 9 2.0 5.4 101.3
14 14.0 9 1.4 9.7 99.6
9 9.2 9 1.7 18.8 101.5
Biophen (hFXa) 100 102.8 3 2.9 2.8 102.8
36 34.6 3 2.7 7.7 96.3
14 10.9 3 2.0 18.6 77.8
9 5.7 3 2.9 50.1 62.9
AT HemosIL (bFXa) 100 101.7 22 3.8 3.7 101.7
36 24.9 22 2.8 1.1 69.1
14 NA 0 NA NA NA
9 NA 0 NA NA NA
Biophen (bFXa) 100 101.3 3 5.2 51 101.3
36 31.8 3 2.0 6.2 88.3
14 7.8 3 2.3 29.7 55.3
9 4.3 3 2.5 57.5 46.9
Berichrom (bFIIa) 100 98.9 1 3.2 3.2 98.9
36 36.6 1 2.5 6.9 101.7
14 15.8 1 35 22.4 112.0
9 11.3 1 3.7 33.0 124.4
STA-Stachrom 100 103.7 12 43 41 103.7
(bFlla) 36 34.9 12 4.0 1.4 97.1
14 12.8 8 2.1 16.4 90.9
9 NA 0 NA NA NA
Biophen (bFIla) 100 96.5 1 NA NA 96.5
36 33.6 1 NA NA 93.3
14 9.8 1 NA NA 69.5
9 5.0 1 NA NA 55.0
Technochrom (bFIIa) 100 105.9 1 NA NA 105.9
36 34.2 1 NA NA 95.1
14 13.0 1 NA NA 92.3
9 7.8 1 NA NA 85.3

Note: AT activity of samples in the field study kit was assigned based on the Siemens INNOVANCE AT assay. Percentage recovery was calculated relative to the
INNOVANCE AT assay as: (measured mean value/assigned value) x 100. For HemosIL (14% and 9 %) and Stachrom (9%) no values were reported due to assay
limitations; 8 out of 12 laboratories reported values for the 14 ITU/dL sample using STA-Stachrom thus, CV is likely not a true representation of the variability.

Abbreviations: AT, antithrombin; bFIIa, bovine factor ITa; bFXa, bovine factor Xa; CV, coefficient of variation; hFXa, human factor Xa; LoQ, limit of quantification;

n, number of laboratories; NA, no data available; SD, standard deviation.

consistently has AT levels that are below 15% or above 35%, the
dose should be adjusted so AT levels are maintained within the
15-35% range [4-6, 20-22]. Once a steady-state AT level is reached
(occurring approximately 5-6 months post-dose), there are no
significant fluctuations in AT activity, thus after initial testing
only annual AT testing is recommended for patients on fitusiran
prophylaxis.

Thus far, chromogenic assays typically have not been used for
monitoring of AT lowering agents, but rather to detect AT
deficiency (inherited or acquired) and to monitor treatment with
AT concentrates [9, 23]. As AT is a natural inhibitor of FIla and
FXa, these factors are used (in separate assays) to saturate patient
plasma samples, allowing endogenous AT to inhibit these factors.
The remaining uninhibited FIla or FXa are then measured by
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FIGURE 2 | Percentrecovery of AT plasma samples at different AT activity levels (IU/dL) by various assays. The grey-shaded area shows +20% of QC

release. Error bars indicate +1 SD from the mean. For 14 IU/dL AT samples, only 8/12 laboratories reported values using STA-Stachrom, and none were
reported for HemosIL as the IVD assay was unable to measure the sample; AT samples of 9 IU/dL were not reported for HemosIL or STA-Stachrom (both
n = 0), as the IVD assays were unable to measure the sample due to assay limitations. AT indicates antithrombin; bFIIa, bovine factor IIa; bFXa, bovine

factor Xa; hFXa, human factor Xa; IU, international unit; IVD, in vitro diagnostic; n, number of assays; QC, quality control; SD, standard deviation.

TABLE 3 | Overall variation (CV%) of AT assays in measurement of AT samples.

Sample Grand Within-day Between-day Within-site Between-assays
(%) mean (%)* N (CV%) (CV%) (CV%) (CV%)

100 101.4 62 1.8 2.3 2.7 39

36 31.6 62 3.5 5.2 5.9 18.8

14 13.4 36 7.3 15.3 15.4 25.3

9 8.9 28 10.3 23.5 23.2 42.2

Abbreviation: CV, coefficient of variation.
a1U/dL or %.

chromophore release when FIIa or FXa cleave the chromogenic
substrate. AT is thus inversely measured by thrombin or FXa
activity [9]. AT-lowering therapies decrease the production of
endogenous AT, and therefore, these assays may be used for
treatment monitoring in PWHA/B. However, assays accurate in
detecting AT deficiency, defined as an AT level <80% (normal
80-120%), usually with a value between 40% and 60%, may not
perform well with low AT levels (<35%) [23].

CAP and External Quality Control of Diagnostic Assays and Tests
(ECAT) studies have shown comparable recovery rates between
common AT assays, with most assays being effective within
normal range (human AT values range from 112 to 140 ug/mL
or 80-120%) [17, 19, 24, 25]. However, as the AT activity level
decreases, variability (CV) increases. Prior CAP data indicated
there could be differences among various AT activity assays, par-

ticularly when measuring abnormal AT activity; however, CAP
and ECAT proficiency testing data using pre-diluted lyophilised
samples do not usually examine plasma-based frozen samples
(real-world comparability data) at very low AT activity levels [17,
19, 24, 25].

Variation often exists between various assays when measuring
FVIII and FIX activities, with discrepancies often due to different
assay components along with laboratory-based factors [11-13, 15,
23, 26]. This field study showed that there is substantial inter-
laboratory and inter-assay variation when using chromogenic
assays to measure AT activity levels. The potential reasons for
this observed discrepancy at low levels can result from varying
dilution factors, pH and diluent composition, buffer matrix used
in calibration of chromogenic assays, calibration curves, plasma
interference with kit components, heparin concentration used
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FIGURE 3 | Grand mean, mean and variation of percent recovery of (A) 100%, (B) 36%, (C) 14% and (D) 9% AT plasma samples AT plasma sample
measured by participants using various AT activity assays/analyser combinations. Bars represent mean + SD. Dotted lines and grey shading represent

full recovery + 20%. AT indicates antithrombin; bFIIa, bovine factor IIa; bFXa, bovine factor Xa; hFXa, human factor Xa; n, number of assays/analysers;

SD, standard deviation.

in each assay, lyophilised versus liquid components, incubation
time and assay reagent components (human vs. bovine, or FXa
vs. FIIa) [11-13, 15].

The two most discrepant assays used factor Xa inhibition as the
intermediary, though one used hFXa (INNOVANCE) and the
other bFXa (HemosIL). At lower AT levels, differences in the inhi-
bition kinetics between bovine and human FXa potentially lead
to underestimation with bFXa. Further evaluation is required
to understand the underlying mechanism of this finding. The
INNOVANCE AT assay was used as the benchmark for assigning
reference AT activity in this study as it is used for all Fitusiran
Phase 1, 2 and 3 clinical trials.

Siemens INNOVANCE AT (hFXa-based) assay can reliably mea-
sure AT activity (CV <10%) at clinical decision points of 15%
and 35% and is thus recommended for AT activity measurement
during fitusiran prophylaxis. This is the only AT activity assay

with CV <10% in the AT target range of 15-35% and confirms
that laboratories using the INNOVANCE AT assay in previous
fitusiran clinical trials could accurately measure AT activity
within the required 15-35% range. Siemens Berichrom and STA-
Stachrom assays (bFIIa) can only be used for fitusiran monitoring
after extra validation for <15% AT, providing CV <20%. The
HemosIL (bFXa) assay significantly underestimated AT activity
in samples <36% and is not recommended for guiding fitusiran
dosing.

Previous global field studies have been conducted for recom-
binant factor therapies for haemophilia [14, 27-29], enabling
their safe and effective use. As each product tends to have its
own recommendations for assay usage [30-33], central reference
laboratories may be used to measure AT activity during fitusiran
prophylaxis where the recommended assay is not available at the
local laboratory [30, 31, 34, 35]. Clinical guidelines regarding AT
activity measurements will be established to guide the clinical use
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of fitusiran and allow for the design of real-world studies. This
clinical tool would be useful for the management of patients with
bleeding events.

In this study, various AT activity levels of plasma samples
were achieved in vitro by blending pooled normal and AT-
immunodepleted plasma. Ideally, AT assay performance should
be further evaluated using ex vivo plasma samples from patients
using fitusiran to confirm the commutability of our findings.
Additionally, fitusiran works via RNA interference, lowering
native AT levels without altering AT itself, thus assays used in
this study should theoretically be able to measure AT levels below
10% (approved for measurement of 0%-100%). Underperforming
assays may work with incorporation of a lower calibration
curve to account for more accurate measurement at a lower
range. However, this potentially falls outside the IFU for these
assays, potentially re-classifying them as ‘lab-developed assays
(LDT),, which may be unsuitable for AT measurement during
fitusiran prophylaxis. Notably, AT activity <15% is not expected
to occur physiologically; these assays are developed for diagnostic
purposes (i.e., AT deficiencies), which might explain why the LoQ
was not verified.

5 | Conclusion

This study provides important data regarding the performance of
commercially available and approved chromogenic IVD AT activ-
ity assays across a range of AT activity levels. When measuring AT
activity for patients treated with fitusiran, only three assays were
found to be appropriate for use: Siemens INNOVANCE AT (hFXa)
assay can reliably measure AT activity at clinical decision points
of 15-35%, was used extensively during the fitusiran development
programme and is recommended for guiding fitusiran dosing.
Siemens Berichrom and STA-Stachrom (bFIIa) assays can only
be used for AT measurement after extra validation for <15%
AT activity. Additional ex vivo real-world comparability data are
needed to further verify the discrepancies among the assays.
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