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Gray matter microglial activation in relapsing vs progressive MS A [F-18]PBR06-
PET study

Objective To determine the value of [F-18]PBR06-PET for assessment of microglial activation in the
cerebral gray matter in patients with MS.

MethodsTwelve patients withMS (7 relapsing-remitting and 5 secondary progressive) and 5 healthy controls
(HCs) had standardized uptake value (SUV) PET maps coregistered to 3 T MRI and segmented into cortical
and subcortical gray matter regions. SUV ratios (SUVRs) were global brain normalized. Voxel-by-voxel analysis
was performed using statistical parametric mapping (SPM). Normalized brain parenchymal volumes (BPVs)
were determined from MRI using SIENAX.

Results Cortical SUVRs were higher in the hippocampus, amygdala, midcingulate, posterior cingulate, and
rolandic operculum and lower in the medial-superior frontal gyrus and cuneus in the MS vs HC group (all
p < 0.05). Subcortical gray matter SUVR was higher in SPMS vs RRMS (+10.8%, p = 0.002) and HC (+11.3%,
p = 0.055) groups. In the MS group, subcortical gray matter SUVR correlated with the Expanded Disability
Status Scale (EDSS) score (r = 0.75, p = 0.005) and timed 25-foot walk (T25FW) (r = 0.70, p = 0.01). Thalamic
SUVRs increased with increasing EDSS scores (r = 0.83, p = 0.0008) and T25FW (r = 0.65, p = 0.02) and with
decreasing BPV (r = −0.63, p = 0.03). Putaminal SUVRs increased with increasing EDSS scores (0.71, p = 0.009)
and with decreasing BPV (r = −0.67, p = 0.01). On SPM analysis, peak correlations of thalamic voxels with BPV
were seen in the pulvinar and with the EDSS score and T25FW in the dorsomedial thalamic nuclei.

Conclusions This study suggests that [F-18]PBR06-PET detects widespread abnormal microglial activation
in the cerebral gray matter in MS. Increased translocator protein binding in subcortical gray matter regions is
associated with brain atrophy and may link to progressive MS.
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Systemic inflammatory response syndrome and long-term outcome after in-
tracerebral hemorrhage

Objective To investigate whether the systemic inflammatory response syndrome (SIRS) without infection as
surrogate of a systemic immune response is associated with poor long-term functional outcome in patients with
spontaneous intracerebral hemorrhage (ICH).

Methods We analyzed consecutive patients with spontaneous ICH from our prospective cohort study
(2018–2015). SIRS was defined according to standard criteria: that is, 2 or more of the following parameters
during hospitalization: body temperature <36 or >38°C, respiratory rate >20 per minute, heart rate >90 per
minute, or white blood cell count <4,000/μL or >12,000/μL in the absence of infection. The primary outcome
consisted of the modified Rankin Scale (mRS) at 3 and 12months investigated by adjusted ordinal shift analyses.
Bias and confounding were addressed by propensity score matching and multivariable regression models.

Results Of 780 patients with ICH, 21.8% (n = 170) developed SIRS during hospitalization. Patients with SIRS
showed more severe ICH compared with those without; i.e., larger ICH volumes (18.3 cm3, interquartile range
[IQR 4.6–47.2 cm3] vs 7.4 cm3, IQR [2.4–18.6 cm3]; p < 0.01), increased intraventricular hemorrhage (57.6%,
n = 98/170 vs 24.8%, n = 79/319; p < 0.01), and poorer neurologic admission status (NIH Stroke Scale score 16,
IQR [7–30] vs 6, IQR [3–12]; p < 0.01). ICH severity-adjusted analyses revealed an independent association of
SIRS with poorer functional outcome after 3 (OR 1.80, 95% CI [1.08–3.00]; p = 0.025) and 12 months (OR 1.76,
95% CI [1.04–2.96]; p = 0.034). Increased ICH volumes on follow-up imaging (OR 1.38, 95% CI [1.01–1.89];
p = 0.05) and previous liver dysfunction (OR 3.01, 95% CI [1.03–10.19]; p = 0.04) were associated with SIRS.

Conclusions In patients with ICH, we identified SIRS to be predictive of poorer long-term functional
outcome over the entire range of mRS estimates. Clinically relevant associations with SIRS were documented
for previous liver dysfunction and hematoma enlargement.
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