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our understanding of such conditions and open new ave-
nues for risk stratification and therapeutic intervention.

Recent progress in state-of-art-technologies, such as 
patient-derived human induced pluripotent stem cells 
(iPSCs) models, 3D technology, multi-omics and high-
throughput screening, have opened the door to a better 
understanding of the mechanisms responsible for cere-
brovascular disorders as well as the potential for future 
therapies. Recently, Xin-Yao Sun et al. [2] have devel-
oped vascularised brain organoids by combining brain 
organoids (mini brains) with a vascular network with fea-
tures resembling the blood-brain barrier as well as with 
microglia cells. For the first time, these vascularised brain 
organoids offer the opportunity to study the interactions 
between the neuronal and non-neuronal components 
during disease progression as well as a platform for in 
vitro drug screening. The limitation of this work is that 
the vascular network lacks active blood flow, which could 
be overcome by combining organoid culture with micro-
fluidic techniques. iPSC-derived models that replicate 
disease-relevant phenotypes could be valuable for high-
throughput screenings. However, there are challenges 
to adopting these models for drug discovery, including 
heterogeneity, maturity, reproducibility, and scalability. 
We have successfully adopted an iPSC-derived vascu-
lar smooth muscle cells model for HDAC9 large-vessel 
stroke risk to screen for histone deacetylase (HDAC) 

Cerebrovascular disorders comprise a range of distinct 
pathologies, including ischaemic and haemorrhagic 
stroke, transient ischaemic attack, and other intracra-
nial vascular disorders (e.g. vascular malformations and 
unruptured aneurysms), and significantly increase the 
risk of vascular dementia. Cerebrovascular disorders 
represent a significant medical and economic challenge 
anticipated to rise due to the increasing age of the global 
population [1]. The past decade has brought considerable 
progress in diagnostic and therapeutic options, but more 
needs to be done to improve the life of patients. Advances 
in basic science techniques and medical technologies 
hold great potential to improve the management of cere-
brovascular disorders in the coming decades; however, 
rigorously designed translational research programs are 
needed to bring novel discoveries to the clinic. BMC Car-
diovascular Disorders welcomes submissions to its new 
“Cerebrovascular Disorders” collection to help further 
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Abstract
Cerebrovascular disorders pose a global health concern. Advances in basic and clinical research, including induced 
pluripotent stem cell models and multi-omic approaches, have improved our understanding and management 
of these disorders. However, gaps in our knowledge remain. BMC Cardiovascular Disorders invites authors to submit 
articles investigating what drives and affects Cerebrovascular disorders to improve patient care.
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small molecule inhibitors [3]. Our iPSCs model pro-
vides a robust screening system. However, the model will 
require scaling up into 384 or 1536-well plates by adopt-
ing liquid handling and robotic manipulation to make it 
useful for drug screening approaches.

Multi-omics approaches can also help expand our 
knowledge of cerebrovascular disorders by identifying 
key molecules to further explore as biomarkers or thera-
peutic targets. An example is the integrative transcrip-
tomic and proteomic analysis adopted by Ramiro et al. 
[4] to identify protein and gene expression changes in 
the post-ischaemic human brain. This approach allowed 
them to identify dysregulated molecules which were vali-
dated in blood samples and presented as potential candi-
dates to become blood biomarkers for both the diagnosis 
and prognosis of stroke. However, this study used brain 
samples from deceased patients, which may be affected 
by protein degradation. Moreover, the affected brain 
regions differed among patients, influencing protein and 
gene expressions. The authors used the contralateral 
hemisphere as a respective individual control to account 
for this variability. Larger multi-omics studies in various 
patient populations would be beneficial to further under-
stand and identify the most promising biomarkers.

A challenge with multi-omics data is that there is often 
extensive pleiotropy, making it difficult to identify which 
associations are likely to be truly causal. Borges et al. 
[5] conducted a genome-wide association study of cir-
culating polyunsaturated fatty acids (PUFAs) in nearly 
115,000 individuals and used two-sample Mendelian 
randomization. This statistical technique uses genetic 
variants as instrumental variables to assess causality in 
an approach akin to a randomized trial [6] to investigate 
the link between cerebrovascular and other cardiovascu-
lar diseases. They did not find evidence that PUFAs are 
protective against stroke and other outcomes, largely due 
to bias caused by horizontal pleiotropy. More advanced 
statistical techniques are needed to help account for 
horizontal pleiotropy and disentangle the causal effects 
across different metabolic pathways.

The above examples highlight the potential for ever-
evolving research approaches to improve our under-
standing of cerebrovascular conditions. In this light, it 
is important to remain mindful that the ultimate goal of 
our collective work is to improve the management and 
welfare of patients and their families. Translating novel 
research findings into impactful outcomes for consum-
ers is, however, notoriously challenging. Heterogene-
ity in the design of independent studies (e.g. choice of 
model system, technologies employed and variations 
in inclusion and exclusion criteria used to recruit par-
ticipants) and reporting of outcomes can complicate the 
generalisability of findings and subsequent uptake. In 
recognition of this, there is increasing emphasis on the 

adoption of standardized research approaches to improve 
the translational potential of pre-clinical (e.g. [7, 8]) and 
clinically-focused investigations (e.g. [9, 10]). The con-
sumer perspective is also key, and multi-disciplinary 
studies aiming to address research priorities highlighted 
by patient advocacy groups and clinicians are likely to 
deliver more impactful outcomes (e.g. [11]). We welcome 
submissions with this clear translational intent to this 
special collection.

We look forward to the “Cerebrovascular Disorders” 
article collection bringing together basic and clinical 
research to develop our understanding of what drives and 
affects such conditions to improve patient care.
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