Hemorrhagic transformation and stress hyperglycemia
in minor stroke: a causal mediation analysis
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Background and aims:

Stress hyperglycemia (SHG) is associated with worse
outcomes in minor ischemic stroke. However, there is
limited evidence on the underlying causal pathways.
Hemorrhagic transformation (HT) has been identified as
one of the potential mechanisms, but clear
characterization of this relationship is lacking.
Therefore, the aim of this study was to investigate
whether HT mediates the relationship between SHG and
poor functional outcome at 3 months.

Methods

We performed a retrospective analysis of a prospective
international cohort of individuals presenting with minor
stroke (NIHSS <5), prestroke-mRS <1 and no large vessel
occlusion, from five centers in Italy and the UK in the period
from January 2022 to December 2023. SHG was assessed
within 24 hours using the glucose-to-glycated hemoglobin
ratio (GAR) . HT within 7 days was classified according to the
European Cooperative Acute Stroke Study-2 definition in:
hemorrhagic infarction (HI1-2) or parenchymal hematoma
(PH1-2). Causal mediation analysis was used to estimate
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Results

Among 1,316 patients included, (mean age 69.6+12.7
years; 63.6% males), higher GAR quartiles were
associated with mRS>2 (adjusted-OR 1.72, ClI 95%
1.24-2.40, p=;0.001) and higher HT categories
(adjusted-OR  2.32, ClI 95% 1.43-3.76, p=0.001).
A significant proportion (14,8%) of SHG effect on mRS
was mediated by HT (Average Causal Mediation
Effect= 0.014, CI95% 0.003-0.030, P=0.003). The
proportion mediated was higher when conditioning to
younger age (15.1%~60y vs. 4.0%~80y), higher CRP

(9,2%~7 mg/L vs. 7.8%~1 mg/L) and absence of
diabetes (9.1% vs. 6.9%). For mRS24, the proportion
mediated by HT was higher (23.0%).

SHG effect on mRS 22 and mRS 24 at 3 months mediated by
HT (primary and secondary outcomes). Effect modification
of age, diabetes, and C-reactive protein (CRP) was explored.
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Q1 Q2(215.5& Q3(z17.4&
Variables / GAR quartiles (<15.5) |<17.4) <20.2) Total
309 328 1316
Total, n (%) (23.5) | 350(26.6) 329 (25.0) (249)  |(100) 0.7
180 209 837
Sex(male), n (%) (58.3)  [230(65.7) 218 (66.3) (63.7)  |(63.6) 0.2
69.9 69.5 69.6
Age (years), mean (SD) (12.8) |69.6(12.8) 69.3(12.7) (129) |(127) |06
CRP (mg/L), median (interquartile
range) 2.7(5.1) [1.9(4.5) 2.5(5.5) 2.8(6.6) |2.4(57) |0.4
125 302
Type Il diabetes, n (%) 46(14.9) [49(14.0) 82 (24.9) (38.1) [(22.9) <0.001
Baseline NIHSS, median (IQR) 2(2) 2(2) 2(3) 3(2) 2(3) 0.01
mRS at three months, n (%)
104 286
22 51(16.5) [ 55(15.7) 76 (23.1) (3L7)  [(21.8)  |<0.001
168
=3 32(10.3) [26(7.4) 43 (13.1) 67 (20.4) | (12.8) <0.001
24 14(4.5) 11(3.1) 27(8.2) 30(9.1) 82(6.2) 0,002
|
Conclusions
In patients with minor stroke, HT significantly >

mediated the effect of SHG on unfavorable
outcome. The mediating effect of HT was
greater in patients either ~60y, without
diabetes, or with high baseline CRP levels. These i—‘-}
initial results might inform patient selection for &
future interventional studies
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