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Abstract

Objectives: The aim of this study was to assess the Dutch nationwide incidence of myelin oligodendro-
cyte glycoprotein (MOG)-IgG-associated acquired demyelinating syndromes (ADS) and to describe the
clinical and serological characteristics of these patients.

Methods: All serum samples for routine diagnostics from February 2014 to December 2017 were sent to
the single central reference laboratory for the full-length MOG-IgG cell-based assay (CBA) in the Neth-
erlands. Clinical data from patients known in our National ADS centre were available.

Results: A total of 1414 samples of 1277 patients were received; of these, 92 patients (7%) were MOG-
IgG-seropositive. The mean incidence was 0.16/100,000 people, with higher seropositivity in children
(0.31/100,000) than in adults (0.13/100,000). In MOG-IgG-positive patients at the National ADS centre
(61/92, 66%), the most common presenting phenotype is acute disseminated encephalomyelitis (ADEM,
56%) in children and optic neuritis (ON, 44%) in adults. Relapsing disease occurred in 9/34 (26%) children
and 11/27 (41%) adults during median follow-up of 27.5 months. Patients were tested MOG-IgG-positive
>200months after the initial attack, suggesting an extended time to first relapse (TTFR). Longitudinal
analysis of MOG-IgG (25/61, 41%) showed that 67% of the monophasic patients remain seropositive and
60% in relapsing patients. Majority of seronegative patients had no relapses (89%).

Conclusion: This nationwide study shows that the overall incidence of MOG-IgG-seropositive disor-
ders is 0.16 per 100,000 people. The distribution over the clinical phenotypes differs between adults and
children. Seropositivity can be maintained over years even without clinical activity, while seronegative
patients generally had no relapses.
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Introduction (ADEM) and in a small subgroup of adult multiple

Myelin oligodendrocyte glycoprotein (MOG) is a
protein expressed on the surface of myelin sheaths
and oligodendrocytes.'> Anti-MOG  antibodies
(MOG-IgG) can cause demyelination in vitro and
induce experimental autoimmune encephalomyelitis.>*
MOG-IgG are found in subtypes of central nervous
system (CNS) acquired demyelinating syndromes
(ADS) in both adult and paediatric patients, for exam-
ple, in neuromyelitis optica spectrum disorders
(NMOSD),’ acute disseminated encephalomyelitis

sclerosis (MS) patients.®’ Since the optimisation of
the MOG-IgG cell-based assay (CBA), this CBA has
become available for routine clinical practice.’
Although research on the clinical aspect of MOG-
IgG-associated demyelinating syndromes has taken a
great leap in the recent years, the incidence figures of
MOG-IgG seropositivity in the general population
have not yet been investigated. In the Netherlands,
one single centralised laboratory performs the diag-
nostic testing of MOG-IgG.6 This provides an unique
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opportunity to gain insight into the nationwide inci-
dence of MOG-IgG seropositivity in both children
and adults presenting with CNS demyelinating dis-
eases. In addition, a recent study showed that the dis-
tribution of clinical phenotypes differs between
MOG-IgG-seropositive children and adults.” We here
aim to provide an incidence estimate of MOG-IgG
seropositivity in a typical western European country
and to describe the clinical and serological character-
istics of patients within the MOG-IgG spectrum.

Methods

Patients

The Dutch National ADS centre includes the NMOSD
centre, Paediatric MS centre (Rotterdam) and Sanquin
diagnostic services (Amsterdam). Basic demographic
data (age and treating centre) were available from all
serum samples sent in for routine MOG-IgG diagnos-
tics. All serum samples were tested blindly, centrally
and in duplicate at Sanquin Diagnostics with a CBA.°
All patients were tested negative for anti-aquaporin 4
antibodies (AQP4-IgG). Details on the CBAs will fol-
low in the next section. The CBA for MOG-IgG has
become available nationwide since February 2014.
Data were collected from four consecutive years (1
February 2014 to 31 December 2017). Samples that
were sent in from abroad, mainly from the Dutch
Caribbean and Belgium, were excluded from this
study (n=121). Incidence rates were calculated as the
number of MOG-IgG-seropositive patients per year
divided by the number of Dutch inhabitants. This was
done for the paediatric and adult patients together, and
separately. Population figures were extracted from
Statistics Netherlands.!? To calculate the representa-
tive mean incidence figures for MOG-IgG seroposi-
tivity, incidence figures of 2015-2017 were used as
the incidence of 2014 was exceptionally low com-
pared to the following years.

From the patients known in the National ADS centre
and whose serum was tested between February 2014
and December 2017, clinical data were available.
Patients were diagnosed with NMOSD or ADEM by
the international consensus criteria.!’'> Magnetic res-
onance imaging (MRI) lesions were scored on T2 and
FLAIR sequences: poorly demarcated (deep) grey
and/or white matter lesions, gyral filling, extensive
confluent white matter lesions, well-demarcated
ovoid lesions (MS-like) and non-specific lesions.!3-14
Spinal MRIs were evaluated if available and scored
for lesion location (cervical, thoracic, and lumbar)
and presence of longitudinally extensive transverse

myelitis (LETM; =3 segments).!? For the serial sam-
ple analyses, only samples =3 months after the previ-
ous sample were taken into account.

CBAs

CBAs were used for MOG-IgG and AQP4-1gG
detection as described elsewhere.®!> Briefly, patient
serum was incubated with HEK 293 cells transiently
transfected with AQP4-M23 (enhanced green fluo-
rescent protein (eGFP) tagged; final serum dilution
1:20) or LNI18 cells stably transfected with full-
length MOG (eGFP tagged; final serum dilution
1:200). After washing, cells were subsequently
incubated with goat anti-human IgG allophycocya-
nin-conjugated secondary antibody (specific for
human IgG; Jackson ImmunoResearch Laboratories
and Brunschwig Chemie B.V., Amsterdam, The
Netherlands) and analysed after washing using fluo-
rescence-activated cell sorting. We expressed the
quantitative levels of antibody titers as the difference
in median fluorescence intensity (AMFI) between the
AQP4- and MOG-transfected with, respectively, the
untransfected HEK 293 cells and untransfected LN18
cells. The cut-off was determined in every assay as
the average mean fluorescence intensity + 10 stand-
ard deviations of 8 individual negative control sera.
Both assays have an anti-IgG-specific detection anti-
body and thus no IgM anti-MOG or IgM anti-AQP4
was detected.

Ethical approval
This study was approved by the Medical Ethical
Committee of the Erasmus MC in Rotterdam. All
patients from the Erasmus MC provided written
informed consent.

Statistical analysis

Demographic data of the general Dutch population
were provided by Statistics Netherlands and were
used to calculate the incidence rates. For statistical
analyses, we used IBM SPSS software, version 24.0
(IBM Corp., Armonk, NY) and GraphPad Prism 5
(GraphPad Software, San Diego, CA). The chi-square
test and Mann—Whitney’s U-test were used to com-
pare categorical and continuous data, respectively.

Data availability

The raw data used in this paper could be shared in an
anonymised format by request from a qualified inves-
tigator through contacting the corresponding author.
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Table 1. Incidence figures of anti-MOG seropositivity in the Netherlands.

Year Incidence in Number Number of Incidence Number of ~ Number of Overall
children per of Dutch MOG-IgG- in adults Dutch adult MOG-IgG- incidence
100,000 people  paediatric seropositive per 100,000  inhabitants  seropositive  per 100,000
(95% CI) inhabitants  paediatric people adult people
patients/year  (95% CI) patients/year  (95% CI)
2014 0.06 3.442.802 2 0.05 13.386.487 7 0.05
(0.007-0.20) (0.02-0.11) (0.03-0.10)
2015 0.20 3.429.193 7 0.11 13.471.533 15 0.13
(0.09-0.38) (0.06-0.18) (0.08-0.19)
2016 0.26 3.416.581 9 0.08 13.562.539 11 0.12
(0.13-0.44) (0.04-0.14) (0.07-0.18)
2017 0.47 3.404.098 16 0.18 13.677.409 25 0.24
(0.30-0.65) (0.12-0.26) (0.18-0.31)
Mean/year  0.31 3.416.624 11 0.13 13.570.493 17 0.16
2015-2017  (0.17-0.51) (0.08-0.19) (0.11-0.23)

MOG: myelin oligodendrocyte glycoprotein; CI: confidence interval.

Results

Incidence figures

From 1 February 2014 to 31 December 2017, 1414
serum samples of 1277 patients were tested for MOG-
IgG. Of all included patients, 92 (7%) were seroposi-
tive. In total, 196 children and adolescents younger
than 18 years were tested. Of these paediatric patients,
34 (17%) were MOG-IgG-seropositive. To calculate
the representative mean incidence of MOG-IgG sero-
positivity in the Netherlands, data from 2015 to 2017
were used resulting in an incidence of 0.16 per year
per 100,000 people (95% confidence interval (CI):
0.11-0.23). After dividing the MOG-IgG patients into
children and adults, we observed a mean incidence of
0.31 per 100,000 children (95% CI: 0.17-0.51) and
0.13 per 100,000 adults per year (95% CI: 0.08-0.19).
The incidence figures for children, adults and all
patients of the included years are shown in Table 1.

Baseline characteristics

In total, 61 of 92 (66%) MOG-IgG-seropositive
patients were treated in the Dutch ADS centre (paedi-
atric disease onset, n=34; adult disease onset, n=27).
The clinical characteristics of this subgroup are dis-
played in Table 2. The MOG-IgG assay result was not
related to the time from sampling since last disease
activity (p=0.8). The median age of onset in adult
patients was 32.6 years and in children 8.7 years with
an equal gender distribution in both adults and chil-
dren. MOG-IgG seropositivity was seen mostly in
patients from Caucasian origin (45/61, 74%), reflect-
ing the population structure of the Netherlands.!® In
children, the most common presenting phenotypes

were ADEM (19/34, 56%), optic neuritis (ON, 7/34,
21%; of them 2/7, 29% bilateral ON) and neuromyeli-
tis optica (NMO, 5/34, 15%) with simultaneous ON
and transverse myelitis (TM), comprising 92% of all
presenting phenotypes. In adults, common presenta-
tions were ON (12/27, 44%; of them 7/12, 58% bilat-
eral ON), TM (11/27, 41%) and NMO (3/27, 11%).
Isolated brainstem syndromes were rare; however,
6/61 (10%) of our patients had brainstem involvement
at first presentation.

Follow-up characteristics

The most common phenotypes at end of FU in chil-
dren were monophasic ADEM (14/34, 41%), fol-
lowed by ON (6/34, 18%) and NMO (6/34, 18%).
One MOG-IgG-seropositive child was diagnosed
with relapsing remitting MS (RRMS; low delta-MFT:
330, cut-off: 104). Another child had a first episode of
ON and had multiple relapses with a cortical pheno-
type (epilepsy, hemiparesis) with new corresponding
lesions on brain MRI. In adults, the ON phenotype
was most common (10/27, 37%), followed by TM
(8/27, 30%) and NMO (13/27, 30%). During FU,
optic nerve involvement was observed at least once in
16/34 children (47%) and in 17/27 adults (63%). Two
out of 34 children showed relapsing ON (6%) and 3
out of 27 adults (11%). One of these adult patients
(4%) was diagnosed with chronic relapsing inflam-
matory optic neuritis (CRION), suffering from multi-
ple relapses when tapering off oral prednisone and
showing quick and complete recovery after steroid
administration. The distribution of clinical pheno-
types at presentation and at last follow-up is presented
in Figure 1 for adults and children.
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Table 2. Clinical characteristics of MOG-IgG-seropositive patients.

Age, median (IQR), years
Sex, female, n (%)
AID comorbidity, n (%)
Caucasian, n (%)
Type of onset, 1 (%)
ON
Bilateral
™
LETM
Brainstem syndrome
CIS other
NMO
ADEM
MRI brain lesions, 7 (%)

Poorly demarcated (deep) grey and
white matter involvement

Gyral filling

Extensive confluent white matter
lesions

Well-demarcated ovoid lesions
(MS-like)
Non-specific lesions
MRI spine lesions, 1 (%)
Cervical
Thoracic
Lumbar
=2 CSF unique OCB, n (%)
Relapsing disease, n (%)
Time to first relapse, median (range),
months
Use of IMT, n (%)

Follow-up time, median (IQR), months

Type at last follow-up, n (%)

ON

Bilateral
™

LETM
Brainstem syndrome
Monophasic ADEM
NMO
Other?

8.7 (5.7-12.3)
16 (47)

1(3)
23 (68)

7Q1)
2/7 (29)
13)
1/1 (100)
13)
1(3)
5(15)
19 (56)
23/32 (72)
16 (70)

11 (48)
2(9)

4(17)

3(13)
13/22 (59)
10 (77)
12 (92)
6 (46)
3(11)
9(27)
10.5 (1.8-322.1)

12 (36)
30.7 (10.3-71.2)

6(18)
3/6 (50)
13)
1/1 (100)
0(0)
14 (41)
6(18)
7(1)

32.6 (25.4-48.6)
12 (44)
0 (0)
22 (81)

12 (44)
7/12 (58)
11 (41)
5/11 (42)
1(4)
0
3(11)
0 (0)
7/27 (26)
0

3(43)

5(71)
13/22 (59)
9 (69)
8(57)
0 (0)
5(28)
11 (41)
7.7 (0.4-218.7)

8 (30)
20.2 (11.3-43.0)

10 37)
6/10 (60)
8 (30)
3/8 (38)
1(4)
0 (0)
8 (30)
0(0)

16.6 (7.9-31.9)
28 (46)
1(2)
45 (74)

19 (31)

9/19 (47)

12 (20)

6/12 (50)
2(3)
1(2)

8 (13)

19 (31)

30/59 (51)

16 (53)

11 (37)
2(7)

7(23)

8(27)
26/44 (59)
19 (73)
20 (77)
6/26 (23)
8 (18)
20 (33)
8.0 (0.4-322.1)

20 (33)
27.5 (11.3-61.9)

16 (26)
9/16 (56)
9(15)
4/9 (44)
1(2)
14 (23)
13 (21)
7(12)

<0.001
0.8
1.0
0.3

<0.001

0.001
<0.001

0.003
0.5

1.0

0.1
1.0
1.0
0.3
0.02
0.3
0.2
0.5

0.6
0.5
<0.001
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Figure 1. Distribution of clinical phenotypes in adults and children: (a) phenotypes at first presentation; (b) phenotypes
at last follow-up. Other (n=7) children were diagnosed with ADEM-ON (n=3), ADEM-TM (n=1), ON followed by
cortical phenotype (epilepsy and hemiparesis, n=1), clinically isolated syndrome (CIS, n=1) and relapsing remitting MS
(n=1). Striped areas: bilateral optic neuritis and longitudinal extensive transverse myelitis, respectively.

ON: optic neuritis; TM: transverse myelitis; CIS: clinically isolated syndromes other than ON or TM (other CIS); NMO: neuromyelitis

optica; ADEM: acute disseminated encephalomyelitis.

At the end of FU (median: 27.5 months, IQR: 11.3—
61.9, range: 1.0-329.1), 20/61 (33%) patients
showed a relapsing disease course (paediatric onset
9/34, 26%:; adult onset 11/27, 41%). The proportion
of patients with a first relapse within the first year
after onset was 75% (median time to first relapse
(TTFR): 5.8 months, IQR: 2.5-10.1 months). After 2
and 3 years, this proportion was 80% (16/20) for
both time intervals. Within 5 years, 17/20 (85%) of
the relapsing patients had a relapse. The remaining
3/20 relapsing patients were tested MOG-IgG-
positive >200months after the initial attack, sug-
gesting an extended TTFR. Of these 20 relapsing
patients, 15 (75%) were given immunomodulatory
or immunosuppressive treatment (IMT), including
azathioprine, rituximab (RTX), mycophenolate,
cyclophosphamide, monthly intravenous immuno-
globulins (IvIG) and teriflunomide.

Longitudinal analysis of MOG-IgG

Serial sampling was performed in 25/61 (41%)
National ADS centre patients for routine clinical
care (40 serum samples) with a median interval
between first and last sample of 13.7 months (IQR:
7.2-25.4) with a median follow-up of 31.9 months
(IQR: 12.3-57.7).

In Figure 2, we divided the 25 patients with serial sam-
ples into 4 groups based on their disease course and the
last available test result: (1) relapsing patients with per-
sisting MOG-IgG (n=6); (2) relapsing patients who
turned seronegative for MOG-IgG (n=4); (3) mono-
phasic patients with persisting MOG-IgG (n=10); and

(4) monophasic patients who turned seronegative for
MOG-IgG (n=5).

We observed that 10/15 (67%) monophasic patients
remained seropositive (with a median FU time of
23.6months; IQR: 9.7-50.1; median onset-to-last-
sampling time of 21.7months). The 5/15 (33%)
monophasic who turned seronegative had a median
FU of 30.4months (IQR: 19.5-75.4). Relapsing
patients (n=10) remained seropositive in 6/10
(60%) during a median FU of 38.1 months (IQR:
22.4-121.7). Four relapsing patients became seron-
egative during FU 62.2 months (IQR: 33.0-215.6).
In three out of these four patients, no relapses
occurred after turning seronegative. One out of
these four patients had new clinical disease activity
(ON) after turning seronegative while being on RTX
and monthly IvIG: the first blood sample with a
negative result was taken 4 months after the previ-
ous attack while being on oral prednisone and aza-
thioprine, and the second negative blood sample
was taken 2 days after two cycles of RTX therapy.
Two out of the three patients who did not show
relapses anymore after turning seronegative were
treated with IMT, including cyclophosphamide,
MMF and azathioprine.

IMT was initiated in 6/16 MOG-IgG-positive patients
who remained positive during FU. Nine patients con-
verted into seronegativity during FU. In four of these
patients, IMT was initiated. For these individuals, we
cannot rule out that this has affected their serostatus
and delta MFI. Overall, we found no relation between
IMT use and the last serostatus (p=1.0).
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Figure 2. Longitudinal analysis of clinical and serological data; 25 of the 61 MOG-IgG-positive patients who were
known at the National ADS centre were tested serially for MOG-IgG. Patients are classified into four groups according to
their disease course (relapsing or monophasic) and the results of the last tested serum sample of that patient.

Discussion

We report the incidence estimate of MOG-IgG sero-
positivity in both adults and children with CNS-ADS
in the Netherlands, from data derived from the
National ADS centre. All samples were tested in one
central laboratory, resulting in a nationwide MOG-
IgG seropositivity incidence of 0.16/100,000 people
per year (95% CI: 0.11-0.23), with a higher incidence
in children (0.31/100.000; 95% CI: 0.17-0.51) than in
adults (0.13/100,000; 95% CI: 0.08-0.19), reflecting
the rarity of MOG-IgG seropositivity. These inci-
dences result in 11 MOG-IgG-positive children and
17 MOG-IgG-positive adults per year. Previous stud-
ies showed that 18%-32% of the paediatric ADS
patients are MOG-IgG-positive at baseline.®16:17
Recently, we reported an update of the paediatric
ADS incidence in the Netherlands of 0.80/100,000
children.'® When extrapolating these results, the inci-
dence of MOG-IgG-positive patients in the paediatric
population could vary between 0.14 and 0.26 per
100,000 children. Ourincidence figure 0of0.31/100,000
(95% CI: 0.17-0.51) approximates this range, though
somewhat higher. A slight difference is that in the cur-
rent study, only patients with a positive test result

were included. Incidence figures of MOG-IgG testing
bear relevance for clinical care and counselling and
also for survey of these ailments, implementation of
assays in regional/national laboratories, planning with
health care authorities and organisation of potential
future clinical trials.

We had access to the clinical data of 61 MOG-IgG-
seropositive patients who were all known in the
National ADS centre (66%). In keeping with previous
studies, the optic nerve was frequently involved in
children (47%) and adults (63%) with MOG-I1gG.>19-2
Isolated brainstem syndromes were rare in both chil-
dren and adults, but 10% of our patients showed brain-
stem involvement at first presentation, in contrast to
another study (30% in total at presentation and during
follow-up).2? This could be due to different inclusion
criteria between the studies. The clinical phenotypes
that our patients showed at the end of follow-up were
similar to previously published literature. Yet, one girl
in our study experienced one ON and relapsing disease
with predominantly cortical presentations (unilateral
cerebral cortical epilepsy and hemiparesis). This pres-
entation with seizures was described earlier in a case
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report with four MOG-IgG-seropositive adult patients
(of whom two also experienced ON prior to seizures)
and in a recent study, two children are identified.®2*
Earlier comparison with AQP4-IgG-positive patients
also indicated a higher occurrence of seizures in
MOG-IgG-positive patients.?> The clinical spectrum
of MOG-IgG-positive patients may further expand
since the CBAs are now being established worldwide
and more patients with MOG-IgG-related discases are
being identified. Clinicians should be aware of less
frequently reported clinical manifestations associated
with MOG-IgG positivity.

A relapsing disease course was observed in 33% of
our patients, in line with other studies.>2¢ In children,
the proportion of MOG-IgG-positive patients with
relapses (27%) is somewhat lower than in previous
literature (up to 50%).%'%17 In adults, 41% of the
patients had a relapsing disease course which was
comparable to other studies.!921:26 However, a few
studies reported a much higher proportion of relaps-
ing patients (62%-80%) after a longer period of fol-
low-up.'#27.28 This high proportion could be explained
by longer follow-ups and the retrospective character
of'the studies. Our current figures of relapsing patients
support a wait-and-see policy in at least a subgroup
after the first attack of MOG-IgG-associated CNS
demyelination.

Of note is that the majority of our relapsing patients
(75%) have their first attack within 1 year after onset
with a median TTFR of 5.8 months, comparable with
other studies.!*2 Compared to AQP4-positive patients,
the TTFR in the MOG-IgG patients is similar.!® In our
previous work, we reported a significantly longer
TTFR of 28 months which can be explained by the
small sample size.> A minor subgroup of the MOG-
IgG-positive patients showed a relapse after an excep-
tional long time interval of >20years after onset, in
line with other studies.>2930

The longitudinal analysis of MOG-IgG patients showed
that a considerable proportion of relapsing patients
remains seropositive (64%). Yet, in our study, one
patient had new relapses after turning seronegative,
while being treated with potent immune suppression
with RTX and monthly IvIG. A possible explanation is
the timing of the blood sampling, as the first blood sam-
ple with a negative result was taken 4 months after the
previous attack while being treated with immunosup-
pression, and the second negative blood sample was
taken 2 days after a two cycles of RTX therapy. This
might have influenced the MOG-IgG results. Beside
from this patient, no relapses were observed in relapsing
patients who eventually converted to seronegativity.

This is in line with another study that described 10
MOG-IgG-positive patients with serial sampling, and
observed that no relapses occur after patients turned
seronegative.’!

One child was diagnosed with relapsing remitting MS
with a typical MS disease course, including MS-like
MRI fulfilling both the McDonald 2010 and 2017 cri-
teria and had unique CSF oligoclonal bands and was
therefore treated with teriflunomide. The delta-MFI
was low (330; cut-off: 104). Low levels of MOG-IgG
are observed in paediatric RRMS patients in previous
studies.o-2

Our study has several limitations. First, these current
incidence estimates are minimum figures, since mild
cases and forme fruste types of the disease could have
been missed. Rather than bona fide incidence, this can
also be interpreted as the number of cases detected at
the nation-level per year; this is by itself of interest
and reflects the change of clinical practice. The inci-
dence of 2014 is excluded from the mean incidence
calculation, since the number is exceptionally low
compared to the following years. This is most likely
due to the low awareness of CBA availability in the
first year after launching the CBA as a routine diag-
nostic test. Increased awareness of treating physicians
could potentially contribute to even higher incidence
figures in the future by testing more patients more
quickly, although an asymptote may have been
reached in this relatively small country. Second, it has
not been feasible to have access to full clinical data of
all MOG-IgG-seropositive patients in this country
apart from the patient’s gender, as we did not have
ethical permission to approach the patients who have
not visited the Erasmus MC. Still, the more detailed
analysis of this study covered 66% of the study popu-
lation as these patients were referred to our National
ADS centre. It is possible that certain phenotypes are
over-represented in this group, for example, because
of a lower threshold for referral in case of recurrent
disease. Third, for definite conclusions on the tempo-
ral dynamics of MOG-IgG and the effect of immuno-
suppressive drugs on MOG-IgG serostatus, we lacked
sufficient sample size and systematic schedule for
blood sampling. Well-designed prospective studies
including blood sampling at pre-defined time points
will be needed to address these important questions.

In conclusion, this nationwide study of a typical west-
ern European country shows that the overall incidence
of MOG-IgG-seropositive disease in children and
adults is low, with an average of 0.16 per 100,000
people (95% CI: 0.11-0.23). The distribution over the
different clinical phenotypes differs between adults
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and children. Seropositivity can be maintained over
years even without clinical activity, while patients
who converted to seronegativity during follow-up
generally had no new relapses. Further studies with
detailed clinical and serological follow-up in an inter-
national collaborative setting will set the stage for fur-
ther improved insight on the use of this diagnostic test
in clinical practice.
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