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Abstract

Background: ADAMTS13 activity is one of the key investigations needed to diagnose
thrombotic thrombocytopenic purpura, and there are a number of different assays
available to measure it. HemosIL AcuStar, a chemiluminescent immunoassay, was
developed and used as a quicker, automated test. In clinical practice, discrepancies
between AcuStar and the gold standard FRETS-VWF73 have been documented in a
manner that would affect diagnosis and treatment.

Objectives: We aimed to identify and highlight clinical situations where this discrep-
ancy occurs and to attempt to determine the cause.

Method: Therefore, we undertook a study to compare the FRETS-VWF73 assay with
AcuStar, the Technozym Activity ELISA, and Ceveron FRET assays using a mixture of
94 retrospective and prospective patient samples.

Results: We found that although the concordance between FRETS-VWF73 and the
other methods was generally very good, discrepancies were found in a small number
tested on AcuStar affecting diagnosis (5 of 32) and follow-up (7 of 51). A Wilcoxon test
comparing FRETS-VWF73 to the AcuStar results suggested that the AcuStar results
were significantly lower in 42 samples tested on all 4 platforms. We investigated po-
tential causes for this difference by testing the impact of high vVWF levels and addition
of a monoclonal ADAMTS13 autoantibody (3H9) to samples. We found no impact of
high VWF levels on interassay variability but found that 3H9 reduced ADAMTS13
activity levels much more in AcuStar and ELISA assays than in FRETS assays.
Conclusion: Based on our findings, we would suggest that when AcuStar is used upfront
to guide management, a second testing method should be used in patients with an
atypical thrombotic thrombocytopenic purpura presentation or unexpectedly slow
ADAMTS13 recovery.

KEYWORDS
AcuStar, ADAMTS13, ADAMTS13 monitoring, chemiluminescent assay, FRETS assay, thrombotic
thrombocytopenic purpura
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Essentials

« Accurate ADAMTS13 activity testing is essential to diagnosing and monitoring thrombotic thrombocytopenic purpura.

* We saw good concordance of several methods.

« However, the AcuStar assay can underestimate ADAMTS13 activity in a small number of cases.

« Therefore, it is important to consider the clinical context when utilizing the AcuStar assay.

1 | INTRODUCTION

Measurement of the activity of ADAMTS13 enzyme in the blood plays
an important role in diagnosis of thrombotic thrombocytopenic pur-
pura (TTP) and in monitoring patients with TTP to prevent relapse.
Severely reduced ADAMTS13 activity results in the persistence of
ultra-large VWF multimers in the circulation, which can cause the
formation of occluding thrombi in the microvasculature, with life-
threatening consequences.

The diagnosis of TTP is confirmed by an ADAMTS13 activity of
<10 IU/dL with a result of >20 IU/dL suggestive of an alternative
diagnosis [1]. Between 10 and 20 1U/dL, clinical judgment is needed
to make decisions regarding diagnosis and treatment. The current
guidelines by the International Society for Thrombosis and Hae-
mostasis do not recommend a particular ADAMTS13 assay; the
same cut-off values for diagnosis have been used across assays,
highlighting the importance of consistent results across testing
methods.

Another area where the guidance is unclear is the ADAMTS13
activity level at which to commence elective rituximab treatment to
prevent clinical relapse. We use an ADAMTS13 activity of <15 IU/dL
as a cut-off for initiating elective rituximab treatment (as measured
with FRETS-VWF73 assay) [2]. The French Thrombotic Micro-
angiopathies Reference Centre has used <10% activity [3].

There have been large strides made in diagnosis and manage-
ment of TTP over the last 2 decades with an increased availability of
more accessible methods of ADAMTS13 activity testing, leading to
more widespread use by laboratories. However, it is important to
recognize the benefits and limitations of each assay. Additionally,
with the recognition of long-term follow-up for TTP, the function-
ality of assays in ADAMTS13 activity monitoring needs to be
evaluated.

The use of automated, quicker assays provides an attractive
platform to aid prompt diagnosis of TTP. However, there have been
examples of the HemosIL AcuStar assay resulting severe ADAMTS
13 deficiency (<5 IU/dL) and suggesting a diagnosis of TTP, being
questioned clinically and TTP being ruled out by FRETS-VWF73.
Indeed, the manufacturers, Werfen, issued a notification earlier in
the year, highlighting this as an issue [4]. Therefore, we carried out
ADAMTS13 testing for a range of clinical scenarios using a selection
of testing platforms in use to compare their diagnostic and moni-
toring utility. This included retrospective cases, but also acute real-
time sampling. Furthermore, we determined any potential causes for
discrepancies between AcuStar and FRETS-VWF73 assays.

2 | METHODS

Ninety-four patient samples and 18 donor samples were used in this
evaluation. Thirty-five consecutive samples with query thrombotic
microangiopathy (TMA) received between August 2021 and October
2021 were analyzed as part of the normal diagnostic pathway, and 55
samples were of patients with TTP undergoing monitoring during
remission over a 12-month period. Four severely unwell patients with
COVID on the intensive care unit were also tested. Residual samples
left from the analysis were tested using alternative ADAMTS13
platforms as part of service evaluation. The majority of samples were
analyzed prospectively (79%) and the retrospective samples (21%) had
been frozen for less than a year at the time of testing. The breakdown
of samples analyzed is summarized in Table 1.

The retrospective cases and normal controls included in the study
were consented to the UK TTP registry.

2.1 | Blood collection

Citrated whole blood samples (3.2% sodium citrate; 1:9 with whole
blood) were collected, centrifuged to obtain platelet-poor plasma, and
tested immediately or frozen at —80°C and tested retrospectively by
thawing 5 to 10 minutes at 37°C before testing.

All samples from TTP presentation cases were from the initial
presentation and taken before the first plasma exchange. The
remaining cases were run on the platforms as requested prospectively
to confirm or exclude TTP. Platelet counts were established using an

automated hematology analyser: Sysmex XN-2000 (Sysmex).

2.2 | ADAMTS13 assays
Our in-house FRETS-VWF73 assay [5]. was used as part of the eval-
uation where ADAMTS13 activity assays were requested for confir-
matory diagnosis of TTP, follow-up monitoring, but also in TMA
scenarios to exclude TTP. This assay was adapted from Kokame et al.
[6] using commercial recombinant FRETS-VWF73 peptide (Peptide
Institute) and standardized against the World Health Organization
International Standard. Our established normal range was 60 to 146
1U/dL, and linearity down to 2% was previously established.

Residual samples were run on 3 other commercial platforms,
HemosIL AcuStar, (Instrumentation Laboratory) Technozyme ELISA
(Technozym, Technoclone), and the TECHNOFLUOR ADAMTS13 kit
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immunosorbent assay as described

SINGH ET AL
TABLE 1 Details of the 94 samples tested. ADAMTS13 antigen levels were quantified using an in-house
e o cemee developed enzyme-linked
previously [8,9].
Total number of samples 94

Breakdown by method:

* FRETS-VWF73 vs. Acustar 88
* FRETS-VWF73 vs. Technozym 68
* FRETS-VWF73 vs. Ceveron 48
« All 4 platforms 42

Breakdown by diagnosis:

Acute immune TTP 15
Acute congenital TTP 1
TMAs and other diagnoses 19

(HELLP syndrome, HUS, metastatic
breast cancer, sepsis, PPH, unwell neonate)

TTP follow-up (this includes patients 55
2-4 days after acute TTP, those in
remission and those with falling
ADAMTS13 during monitoring
i.e. planned for elective rituximab)

Severe COVID 4

All the samples were assessed by FRETS-VWF73. The “Breakdown by
method” shows the number of samples tested on other platforms. The
second half of the table shows the breakdown of 94 samples by
diagnosis.

TMA, thrombotic microangiopathy; HELLP, hemolysis, elevated liver
enzymes and low platelets; HUS, hemolytic uremic syndrome; PPH,
postpartum hemorrhage.

run on Ceveron s100. These were performed according to the man-
ufacturers’ package insert protocols.

To verify the performance of the HemoslL AcuStar ADAMTS13
activity assay under normal conditions, 10 normal donor samples were
run, and linearity was tested using the International Standard
ADAMTS13 plasma (12/252) at concentrations of 92%, 46%, 23%,
11.5%, 5.75%, and 2.88% and compared with the FRETS-VWF73
method.

In terms of assay turnaround times, the ELISA takes approxi-
mately 6 hours, FRETS-VWF73 takes 1.5 hours, and both the Ceveron
and AcuStar take 1 hour.

2.3 | ADAMST13 IgG and antigen

ADAMTS13 IgG antibody levels were measured by an in-house ELISA
method as previously described [7] in which microtitre plates were
precoated with purified full-length recombinant ADAMTS13 (donation
from Takeda) for capture and Rabbit antibody against human IgG
conjugated with HRP to detect bound patient IgG. Results were
expressed as a percentage relative to an index plasma from a known
TTP with established high titer ADAMTS13 IgG levels (normal range
of <6% established locally).

2.4 | Interfering substances

High levels of endogenous VWF antigen in patient plasma could poten-
tially be a limiting factor in the HemosIL AcuStar method. The manufac-
turer states that the results are not affected up to 200 IU/dL or 200%. To
assess the impact of higher VWF antigen levels on ADAMTS13 activity
analysis, anonymized samples from cases with a confirmed inflammatory
response (i.e., raised CRP levels) were used to measure VWF antigen
(Sysmex CS2500 analyzer/Siemens vVWF Ag kit; part number OPABO3) as
part of service evaluation. In addition, normal plasma was spiked with
VWF (Voncento, 1200 U, CSL Behring UK Limited) at various concen-
trations to yield final concentrations up to 1000% of normal and were run
to determine ADAMTS13 activity on the FRETS-VWF73 method and
compared with the HemosIL AcuStar method.

To investigate if antibodies that inhibit ADAMTS13 enzymatic ac-
tivity could cause discrepant results across the platforms, spiking ex-
periments were performed where the monoclonal inhibitory anti-
ADAMTS13 antibody 3H9 [10] was added at various concentrations

to normal control plasma and incubated for 1 hour at room temperature.

2.5 | Statistical analysis

The correlation between the different ADAMTS13 activity testing
platforms was calculated using the Pearson’s method. Wilcoxon
matched-pairs signed rank test was carried out to assess if there was a
statistically significant difference between the FRETS-VWF73 and the
other assays’ results. Statistical analysis was performed using Prism
version 9.4.1 (GraphPad Software). The effect size for the Wilcoxon
matched-pairs signed rank test was measured using the formula r = z/
\/N. For this study, ADAMTS13 activity results from all platforms were
extrapolated to zero to allow statistical evaluation between methods.

3 | RESULTS

3.1 |
assays

Overall comparison of ADAMTS13 activity

To evaluate the real-life utility of ADAMTS13 activity testing plat-
forms in clinical practice, we analyzed 94 samples for which
ADAMTS13 activity had been requested by the treating physician (see
Table 1 for details).

We compared how the results of different platforms correlated
overall with the gold standard FRETS-VWEF73. The Pearson correlation
coefficient between AcuStar and FRETS-VWF73 using normal control
samples, pooled normal plasma, and a range of dilutions was r = 0.98

(Figure 1A). However, the inclusion of clinical samples led to a fall in
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FIGURE 1 Pearson correlation
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Pearson’s r to 0.84 (Figure 1B). The Technozym Activity ELISA correlated ADAMTS13 activity by method
better with FRETS-VWF73 (r = 0.92; Figure 1C) and as expected, the
Ceveron FRETS assay was the most comparable (r = 0.97; Figure 1D). The
150+ <0.0001

Technozym Activity ELISA and AcuStar had a Pearson’s r = 0.86.

Next, a comparison of 42 samples tested on all 4 platforms was
undertaken. This consisted of 10 samples referred from other hospitals
and 32 samples from our center: 28 were from patients with TTP at
various timepoints in their disease course, including presentation and
other TMAs, and 4 were from severely ill patients with COVID on the
intensive care unit (Figure 2). We found that the median results on the
AcuStar were lower than that for the other methods, which had com-
parable levels. A Wilcoxon test comparing FRETS-VWF73 to the
AcuStar suggested that the AcuStar results were significantly lower in
this sample cohort (P <.0001) with an effect size of 0.7. This statistically
significant difference persisted while analyzing all 88 samples tested on
these 2 platforms. In contrast, although FRETS-VWF73 vs Technozym
initially suggested a significantly lower ADAMTS13 activity (P =.0084)
in42 samples, this significance was lost when analysis was performed on
all 68 samples for which Technozym testing was undertaken (data not
shown). As expected, there was no significant difference between
FRETS-VWF73 and the Ceveron assay. A comparison between Tech-
nozym and AcuStar also showed that AcuStar had significantly lower
results (P < .0001) similar to the comparison between FRETS-VWF73
and AcuStar.

3.2 | Discrepant results

In total, 32 TMA presentation samples were tested, of which TTP
was confirmed in 13 cases. All 4 platforms showed results <10 1U/dL
for the TTP samples tested, suggesting comparable sensitivity
(Table 2).

100+

50+

ADAMTS13 activity IU/dL

FIGURE 2 ADAMTS13 activity results tested on all four
platforms. For all 42 samples that were tested across the four
different platforms, the individual results are plotted with the median
and interquartile range shown as long and short lines respectively.

However, 5 of the 19 (26%) remaining TMA samples had
discrepant results between AcuStar and FRETS-VWF73, suggesting
TTP in the AcuStar assay (Table 3). As these cases were not confirmed
as TTP, it suggests a somewhat lower specificity of the AcuStar assay.
Three of these samples were from patients that were diagnosed with
sepsis, who had thrombocytopenia and red cell fragmentation but no
disseminated intravascular coagulation at presentation. As VWF levels
can be very high in patients with sepsis, we tested the hypothesis that
VWEF can interfere with the assays experimentally by spiking VWF
into normal control samples at high levels. However, this showed no
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TABLE 2 Acute TTP presentation samples.

TTP presentation FRETS-VWF73 AcuStar Technozym Ceveron Anti-ADAMTS13 ADAMTS13 antigen
sample (1U/dL) (1U/dL) ELISA (IU/dL) (1U/dL) 18G (RR<6.1%) (RR 74-134%)
1 <2 <0.2 <07 <04 11 4

2 <2 <0.2 <0.7 <04 100 6

3 <2 <0.2 1 <0.4 16 1

4 <2 <0.2 <0.7 <04 64 2

5 <2 <0.2 <0.7 <0.4 19 3

6 <2 <0.2 N.A N.A 28 14

7 <2 <0.2 <0.7 <04 137 2

8 <2 <0.2 <0.7 <0.4 71 10

9 5 0.3 N.A N.A 42 12

10 9.6 2 7 N.A 114 5

11 21 1 1 <04 13 N.A.

12 <2 0.2 <0.7 <04 73 2

13 8 4 12 N.A. 5 155

ADAMTS13 activity results from the 4 ADAMTS13 activity assays with corresponding ADAMTS13 autoantibody (IgG) and ADAMTS13 antigen

measurements [with reference range (RR) given].
N.A., sufficient residual sample not available.

TABLE 3 Discrepant results on the AcuStar platform.

FRETS-VWF73  AcuStar Technozym Ceveron  Anti-ADAMTS13  ADAMTS13 antigen

Sample (1U/dL) (1U/dL) ELISA (IU/dL)  (1U/dL) 1gG RR (<6.1%) (RR 74%-134%)
Neonate with anemia & schistocytes on film 66 2 49 65 2 94
Sepsis 40 5 13 32 1 51

HUS 41 4 29 N.A. 1 35
Sepsis 62 8 59 65 5 62
Sepsis 16 10 N.A. N.A. 1 N.A.
TTP 6 week follow-up 17 3 8 13 107 47
TTP 6 week follow-up 53 18 32 49 10 54
TTP 8 week follow-up 34 0 18 N.A. N.A. N.A.
TTP 4 week follow-up 22 5 16 19 25 14
TTP 1 week follow-up 15 2 3 N.A. N.A. 26
TTP 2 week follow-up 22 3 13 21 18 29
TTP 3 week follow-up 21 3 12 56 11 38

Examples of very low ADAMTS13 activity results as measured by AcuStar that could pose a challenge for the treating physician. All non-TTP cases had
thrombocytopenia, and TTP follow-up samples were from patients in clinical remission.

N.A., sufficient residual sample not available.

impact on the results (Supplementary Table S1A), suggesting that high
VWEF levels do not explain the discrepancies found between the as-
says. Similarly, we found that raised VWF antigen levels in patholog-
ical samples could

not explain the identified discrepancies

(Supplementary Table S1B).

We also tested 51 samples from patients with TTP undergoing

monitoring during remission, and in 7 cases (14%), there was a
discrepancy between AcuStar and FRET-VWF73 that would impact
treatment decisions (e.g., further immunosuppression or continuation
of caplacizumab) (Table 3).
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FIGURE 3 Longitudinal ADAMTS13 activity as measured by
FRETS-VWF73 (blue circles) or AcuStar (red squares) and
ADAMTS13 antigen levels (green triangles) from initial
presentation to follow up during remission in a patient.

3.3 | Longitudinal analysis following plasma
exchange

A longitudinal evaluation of 6 patients with iTTP post standard of care
treatment further highlighted the apparent slow normalization of
ADAMTS13 activity when measured by AcuStar, where on average 5
weeks after initial presentation of iTTP, the ADAMTS13 activity results
remained very low at 5.3 IU/dL compared with 16.5 1U/dL with the
ELISA method and 28.2 IU/dL with our FRETS-VWF73 method. All 6 of
these patients were in clinical remission with a significant reduction in
ADAMTS13 IgG antibodies and showed an ADAMTS13 antigen level
(%) comparable to FRET-VWF73 activity levels throughout the recov-
ery process (Table 3 and Supplementary Data Table S2).

Additionally, an illustration of ADAMTS13 activity results of
AcuStar and FRETS over time to ADAMTS13 antigens levels is shown
in Figure 3. ADAMTS13 antigen levels could prove useful in sup-
porting ADAMTS13 activity results to illustrate full recovery in which
activity levels were inconsistent with the clinical picture.

3.4 | Inhibitory antibodies

We hypothesized that following PEX and recovery of ADAMTS13 an-
tigen levels, the enzymatic activity may be inhibited by persistent
inhibitory autoantibodies, which could affect these assays differently.
To test this experimentally, we spiked the monoclonal inhibitory anti-
body 3H9 [10] into normal control samples and tested the activity on 4
different platforms. On all 4 platforms, the activity for this sample in the
absence of the inhibitory antibody was >100 IU/dL. However, spiking
5.2 pg/mL of the 3H9 antibody affected the results on AcuStar and the
Technozym Activity ELISA (<5 IU/dL) to a much greater extent than the
2 FRETS-based assays (>39 IU/dL; Table 4). Increasing the concentra-
tion of 3H9 to 16.7 pg/mL further lowered the activity on all platforms,
but a large discrepancy was maintained between the FRETS assays
compared with AcuStar and Technozym Activity ELISA, showing that
antibodies that inhibit ADAMTS13 activity affect the latter 2 assays
more dramatically. However, a discrepancy caused by these inhibitory
antibodies would be less likely in presentation samples, as ADAMTS13

TABLE 4 Normal control (NC) plasma was spiked with the
inhibitory antibody 3H9.

FRETS-VWF73 AcuStar Technozym Ceveron

Sample (1U/dL) (lU/dL)  ELISA (lU/dL) (1U/dL)

NC (no 3H9) 106.3 150 104 141

NC-spiked 3H9 39.4 3.8 17 39.9
(5.2 pg/mL)

NC-spiked 3H9  23.7 16 13 27.3

(16.7 pg/ml)

The monoclonal mouse antibody 3H9, raised against human ADAMTS13
binds to the active site of ADAMTS13 and inhibits its activity [10]. Here
it was spiked into NC plasma at the indicated concentrations to
experimentally test the hypothesis that inhibitory antibodies cause a
discrepancy in activity results between the AcuStar and Technozym
ELISA compared with FRETS-VWF73-based assays.

antigen levels are typically very low and antibody levels very high

(Table 2), leading to very low activity results in all assays.

3.5 | Monitoring of patients with TTP

Another clinical scenario where ADAMTS13 activity levels are used to
guide treatment is the prophylactic use of rituximab to prevent clinical
relapse when ADAMTS13 activity has dropped to critically low levels.
Figure 4 shows 4 patients treated with elective rituximab once their
ADAMTS13 activity by FRETS-VWF73 was <15 IU/dL. It illustrates
the differences between ADAMTS13 activity by FRETS-VWF73 and
AcuStar and shows how they relate to ADAMTS13 antigen levels. All
the elective treatment episodes show that AcuStar activity drops
earlier than that of FRETS-VWF73, which could potentially alter the
timing of prophylactic treatment with rituximab.

4 | DISCUSSION

Our study confirmed that AcuStar, Technozym Activity ELISA, FRETS-
VWF73, and Ceveron all have comparable sensitivity when it comes to
the diagnosis of TTP, with all samples of patients with acute TTP
showing values <10 IU/dL in all 4 assays. Other studies comparing
AcuStar and FRETS-VWF73 have all reported an acceptable level of
correlation (Pearson’s r = 0.78-0.956) [11,12], not dissimilar to our
result of 0.84, and the overall consensus is that AcuStar has excellent
sensitivity in the diagnosis of acute TTP.

However, AcuStar showed values <10 IU/dL for 5 samples that
were confirmed to have an alternative diagnosis based on analysis by
FRETS and the clinical phenotype, accounting for 15% of the 32
presentation samples that were tested. The clinical implications of this
are that a patient may be undergoing unnecessary and invasive
treatments with plasma exchange until the confirmatory result is
available.

Other scenarios in which ADAMTS13 activity is measured clini-
cally include follow-up of patients with TTP after an acute TTP
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FIGURE 4 Longitudinal ADAMTS13 activity measurements prior to elective Rituximab treatment as measured by FRETS-VWF73 (blue
circles) or AcuStar (red squares). Light blue arrows indicate when a dose of Rituximab was given. Rituximab is usually offered when the
ADAMTS13 activity as measured with FRETS-VWF73, is approaching or lower than 151U/dL (horizontal pink dotted line). ADAMTS13 Antigen

levels are also indicated (green triangles).

episode and longer-term follow-up. In 7 of 51 follow-up samples
(14%), AcuStar showed much lower values to an extent that could
impact on treatment. Other studies have also noted this discrepancy
in some follow-up samples; however, details regarding the timing of
the follow-up samples has not been available [12-14]. We found that
this discrepancy was found in patients in clinical remission after an
acute episode (defined as platelets >150 x 10%/L, LDH <1.5 x ULN,
no new/progressive ischemic injury [15]). During this time, key de-
cisions are based on ADAMTS13 activity and the lower ADAMTS13
activity as measured by AcuStar may prompt clinicians to consider
additional immunosuppression, which may not be needed and
continuation of caplacizumab for longer, which has cost implications.

We investigated the potential causes for the lower results in the
AcuStar assay. As AcuStar manufacturer’s instructions suggested that
interference by VWF was tested only up to 200 IU/dL, we spiked
normal plasma with Voncento, up to 600 IU/dL, which showed no
interference (Supplementary Table S1A). Secondly, we established
whether inhibitory antibodies could account for the lower results by
spiking normal control plasma with the mouse monoclonal inhibitory
antibody 3H9, which showed that this had a much bigger impact on
AcuStar and Technozym ELISA assays than FRETS-based assays. We
tested whether this could be because of the lower pH in the FRETS
assay (pH 6) potentially minimizing the inhibitory effect in FRETS-
VWF73, but increasing the pH to 7.6 did not reduce the
ADAMTS13 activity result (data not shown). Favaloro et al. [13] have
previously shown that AcuStar is more sensitive to inhibitory anti-
bodies compared with Technozym ELISA but did not compare to

FRETS-VWF73. The concentration of VWF73 (which competes with
inhibitory antibody) in the AcuStar assay is not disclosed and could
explain this discrepancy in theory. Although these different effects of
inhibitory antibodies on AcuStar vs FRETS-VWF73 could potentially
explain the discrepancies in TTP follow-up samples, they do not
explain the aberrantly low results in non-TTP samples with the
AcuStar. For these, further investigation of possible causes is neces-
sary to clarify the limitations of the assay. The Ceveron platform uses
assay conditions identical to FRETS-VWEF73, explaining the high cor-
relation in results. In contrast, AcuStar uses magnetic particles coated
with an anti-GST-tag antibody to capture VWF73 fused to an N-ter-
minal GST tag. ADAMTS13 cleaves GST-VWF73 that is captured on
these magnetic particles, not in the solution. As the cleavage site is 9
amino acids from the N-terminus of VWF73, the proximity of the
VWEF cleavage site to anti-GST IgG and the magnetic particles could
potentially cause steric hindrance when ADAMTS13 needs to interact
with VWF73. This could potentially be aggravated by large bulky
autoantibodies bound to the N-terminal domains of ADAMTS13 or a
larger dependency on N-terminal exosites if ADAMTS13 is cleaved by
proteases present in sepsis samples.

In our cohort, at least 3 of 5 false-positive results in the presen-
tation diagnostic samples were in patients who had severe sepsis.
Pascual et al. [14] also found that at least of one of their false positives
had sepsis. The cause for this is unclear.

In general, we have found that the AcuStar underestimated
ADAMTS13 activity compared with FRETS-VWF73 (Figure 2), similar
to Pascual et al. [14] In contrast, Valsecchi et al. [11] found that after
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correction for samples with ADAMTS13 activity levels below the limit
of quantitation of the FRETS-VWF73 assay, AcuStar overestimated
ADAMTS13 activity, and Beranger et al.’s findings also supported this
[12]. The overestimations in AcuStar compared with the FRETS-
VWF73 method in these cases may be because of variations in the
specific protocols for the test and the analysis of FRETS-VWF73 in
local laboratories.

Much of the initial data on the performance of AcuStar has been
obtained through retrospective studies. However, real-time assess-
ment of this platform is now highlighting evidence of some clinically
discordant results. For example, Beranger et al. [12] found that the
level of correlation dropped in prospective samples (0.78) compared
with retrospective samples (0.90).

There are some limitations to our study. For example, the sample size
is not as large as other studies. Secondly, as one of the aims of the study
was to investigate the scenarios where ADAMTS 13 activity discrepancies
occur and the possible causes, a degree of bias was unavoidable as we
performed more selected testing (e.g., longitudinal testing on patients
with discrepant results) after prospective testing. We did not have dataon
the race and/or ethnicity of all study participants.

Based on our findings, we would propose that centers utilizing
AcuStar to measure ADAMTS13 activity should test via an alternative
method (e.g., FRETS-VWF73 or Technozym ELISA) in any presenting
patients in whom the clinical picture is atypical for TTP (e.g., severe
sepsis). They should also consider an alternative testing method in
cases in which ADAMTS13 activity is not recovering as expected after
clinical remission to guide further treatment decisions and potentially

avoid unnecessary intervention.
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