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(1) Overview of Research and Development



When considering gender differences, it is essential to examine not only physiological differences based
on biological sex but also whether life events unique to women or men may influence outcomes. In this
study, we aim to investigate gender differences in stroke by utilizing the JJASPECT Study (the largest
stroke longitudinal database in Japan using DPC data) to explore risk factors for stroke onset in
Japanese women by examining the association between stroke onset and obstetric/gynecological

diseases.
1. Examination of the association between stroke and gynecological diseases using J~ASPECT

Extract the names of obstetric and gynecological diseases from all data over a 10—year period using
ICD—-10 codes. Extract the presence of obstetric and gynecological diseases at the time of stroke onset,
as well as any prior history. Classify by epidemiological background such as age groups and compare
with men in the same age groups. Due to the impact of the COVID—-19 pandemic, the research plan was
significantly delayed in fiscal years 2022 and 2023, necessitating a revision of the research schedule. In
the study on the association between stroke and gynecological diseases using JJASPECT, we extracted
the necessary data from the database. The DPC codes to be extracted were those identified in the
study on the actual status of hypertension as a pregnancy history and complication and its association
with stroke.As a result, we extracted cases from J-ASPECT based on DPC codes, but the number of
cases that met the criteria was significantly lower than initially predicted. Although the database initially
contained over 3,000 cases, after reviewing each case in detail, the number of eligible cases was
reduced to 45. At this stage, we were forced to significantly revise the original plan.Therefore, based on
the information obtained from the study on the actual status of hypertension and stroke as pregnancy
history and complications, we created a stroke onset score based on our initial assumptions supported
by literature, and decided to begin a prospective study at our institution.Since no significant information
could be obtained from the database extraction items, we decided to conduct a prospective single—
center cohort study titled “A Study on the Association Between a History of Pregnancy-Induced
Hypertension and Hemorrhagic Cerebrovascular Disease in Women,” targeting female patients aged 20—

60 years diagnosed with hemorrhagic cerebrovascular disease at the National Cardiovascular Center.

3. In the study of pathological sex differences in carotid endarterectomy (CEA) samples, we used CEA
samples to estimate whether there are basic sex differences in the pathological findings of
cerebrovascular disorders, which are vascular lesions, by examining macrophages, T
lymphocytes,collagen, and neovascularization. Hatakeyama measured the concentrations of each
substance in blood samples and published the results of a study of 508 cases in English. These results
were incorporated into the aforementioned score. We have completed a research plan to verify the
predictive score in a prospective cohort study. The results of this study will ultimately be made publicly

available.
2. Notable achievements

(1) Identification of gender—specific biomarkers for atherosclerosis



Overview: Immunohistochemical staining for NPC2, IGFBP7, THBS, and TSP1 was performed on CEA
samples, and blood sample measurements were conducted as planned. The results identified findings
indicative of gender differences. Using HE staining and immunohistochemical staining of 508 CEA
samples, we analyzed Al analysis of macrophage counts, smooth muscle cell counts,plague hemorrhage
area, necrotic area, neovascularization, and ulceration using Al analysis. Approximately 5% of the cases
scheduled for Al analysis were female. NPC2 and CFD showed a tendency to be higher in women.

However, in the group with cardiovascular events, CFD showed the opposite trend in women.

(2) Development of a prototype stroke prediction score specific to women

Overview: Based on previous studies linking hypertension events during pregnancy with subsequent
stroke onset, and incorporating newly identified biomarker blood levels, we created a new stroke onset
prediction score tailored for women. Although we were unable to obtain validation from the J-ASPECT
database, this prototype will serve as a foundation for future prospective studies to confirm its

accuracy.



