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Monitoring of amyloid related imaging abnormalities: SWI vs
T2*-GRE

Dear editor

Amyloid-f—directed monoclonal antibody therapies have shown
promise in slowing Alzheimer’s disease. An increasing number of pa-
tients are now on these treatment protocols. However, the treatments
have potentially significant complications that can lead to morbidity
or mortality, and require protocol modification. Therefore, monitoring
their side-effects with brain MRI is crucial for patient safety. One of the
side-effects is hemosiderin deposition, typically appearing as cerebral
microbleeds (CMB) or superficial siderosis (SS), also called amyloid-
related imaging abnormalities - hemorrhagic (ARIA-H) microhemor-
rhages and ARIA-H superficial siderosis, respectively.

Clinical trials that formed the basis for the ARIA radiographic sever-
ity grading scale [1] adopted by the approved drugs’ labels utilized T2*-
gradient recalled echo (T2*-GRE) images for ARIA-H assessment. Thera-
peutic decision-making is based on this severity: treatment is suspended
or discontinued for moderate-or-severe ARIA-H microhemorrhages, i.e.,
when the count of new CMB is above or equal to 5, or moderate-or-
severe ARIA-H superficial siderosis, i.e., when the count of SS is above
or equal to 2.

Meanwhile, susceptibility-weighting imaging (SWI) became the stan-
dard in many clinical practices. This is motivated by the fact that SWI
offers an increased sensitivity compared to T2*-GRE. However, little is
known about its application to ARIA-H assessment.

To estimate the impact of different acquisition sequences (T2*-GRE,
SWI with thick or thin slice) on the derived radiographic severity for
ARIA-H [1], we performed a Monte Carlo simulation, where we initial-
ized the probability distributions of CMB and SS so that they matched
the prevalence observed in the clinical trials of aducanumab, lecanemab
and donanemab. The initial distribution of CMB was then modulated
based on findings of Shams et al. (2015, Tables 1-2) [2] on a cohort of
246 subjects with AD, mild cognitive impairment and subjective cogni-
tive impairment, assessed with 3 MRI sequences (T2*-GRE, thick-slice
SWI and thin-slice SWI) by 4 raters. Averaged over the raters, the CMB
detection rate was 1.5 times higher for thick-slice SWI versus T2*-GRE,
and 1.9 times higher for thin-slice SWI versus T2*-GRE. Similarly, the
initial distribution of SS was modulated based on findings of Assis Lopes
(2024, Table 2) [3], where shifts in SS severity evaluations and higher
multifocality scores for thin-slice SWI compared to T2*-GRE were ob-
served on a cohort of 54 patients with cerebral amyloid angiopathy as-
sessed by 2 raters. Averaged over the raters, the rate of multifocal SS
detection was 1.3 times higher for thin-slice SWI versus T2*-GRE.

Our Monte Carlo simulation (N = 100,000 samples) resulted in
an ARIA-H microhemorrhages severity distribution that matched well
the observed distributions in the respective clinical trials for the T2*-
GRE approach, but led to an increased prevalence and severity for
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SWI (Table 1). The estimated proportion of patients with moderate-or-
severe ARIA-H microhemorrhages (whose therapy would be suspended
or discontinued) would increase from 5.6 % (aducanumab), 4.6 %
(lecanemab), 8.8 % (donanemab) when employing T2*-GRE, to 7.8 %
(aducanumab), 6.2 % (lecanemab), 11.7 % (donanemab) when employ-
ing thick-slice SWI, and to 8.9 % (aducanumab), 7.0 % (lecanemab),
13.5 % (donanemab) when employing thin-slice SWI. The latter corre-
sponds to a relative increase of more than 50 % (61 % for aducanumab,
54 % for lecanemab and 53 % for donanemab), compared to T2*-GRE
(which was used to establish the drug labels). Furthermore, multifocal
SS (i.e., moderate-or-severe ARIA-H superficial siderosis) would increase
from 7.5 % (aducanumab), 1.3 % (lecanemab), 9.1 % (donanemab)
when employing T2*-GRE, to 9.8 % (aducanumab), 1.7 % (lecanemab),
11.8 % (donanemab) when employing thin-slice SWI. This corresponds
to a relative increase of 30 % compared to T2*-GRE.

These observations were discussed in a panel among experts (A.M.F.,
W.N.G, P.S,, F.B, S.S., J.C.). It was noted that guidelines on management
of amyloid-p-directed monoclonal antibody therapies for Alzheimer’s
disease were derived solely from evaluation on the T2*-GRE sequence.
Given the significant difference in information derived from T2*-GRE
and SWI, the guidance provided by the clinical trials cannot be applied
to protocols using only SWI sequences. Currently, only T2*-GRE allows
alignment with the clinical trials and the US Food and Drug Administra-
tion (FDA) labeling of approved amyloid-g-directed antibody therapies.
With increased use of SWI in radiology practices, it is vital that radi-
ologists are aware of the non-equivalence of the two sequences when
grading ARIA-H severity. Education on appropriate imaging guidelines
is needed to enhance management of amyloid-g-directed antibody ther-
apies.

Risk assessment criteria before treatment initiation also need reeval-
uation in view of the higher sensitivity of SWI and its potential predic-
tive value for ARIA risk. SWI might allow a better identification of the
population at lower risk for ARIA and could be seen as a valuable ad-
dition to T2*-GRE as the baseline for post-treatment follow-up or could
result in denying treatment to patients who are appropriate treatment
candidates.
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The ARIA-H microhemorrhage severity distribution is impacted by the choice of MRI sequence. For each
severity (none, mild, moderate, severe), proportions resulting from Monte Carlo simulations of the number
of detected microhemorrhages are presented for three drugs (aducanumab, lecanemab, donanemab) and
three MRI sequences (T2*-GRE, thick-slice SWI (TSWI), thin-slice SWI (tSWT)). The proportion of moderate-
or-severe cases is lowest for T2*-GRE and highest for tSWI.

Simulated ARIA-H Microhemorrhage Severity Distribution

therapy sequence N
None mild moderate severe moderate-or-severe
aducanumab T2*-GRE 82.1 % 12.3% 3.2% 2.4 % 5.6 %
TSWI 797% 125% 4.0% 3.8% 7.8 %
tSWI 785% 125% 51% 3.9% 89 %
lecanemab T2*-GRE 87.0 % 8.4 % 2.4 % 2.2 % 4.6 %
TSWI 853% 85% 3.4% 2.7 % 6.2 %
tSWI 845% 8.4% 4.3 % 2.8 % 7.0 %
donanemab T2*-GRE 76.1 % 151 % 4.5 % 4.3 % 8.8 %
TSWI 73.4% 149% 6.7 % 5.0 % 11.7 %
tSWI 71.6% 149% 8.0% 5.5 % 13.5%
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