
 

Research identifies noninvasive biomarker
for moyamoya in children
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Representative patient demonstrating correlation between radiographic changes
and biomarker levels. (A) Preoperative angiogram with lateral and AP views of
internal carotid artery injection showing Suzuki II-III moyamoya, (B) 1 year
postoperative angiogram with lateral and AP views of external carotid injection
showing Matsushima A surgical collaterals, (C) preoperative axial FLAIR MRI
images demonstrating hyperintense sulcal signal—ivy sign, (red arrows) and (D)
postoperative images showing marked resolution of ivy sign (blue arrows). (E)
Reduction in postoperative levels of urinary biomarkers MMP-2, MMP-9, and
VEGF, correlating with radiographic evidence of successful revascularization.
Credit: Frontiers in Neurology (2021). DOI: 10.3389/fneur.2021.661952
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Moyamoya is a rare blood vessel condition that has an outsized impact
on children, as it is responsible for about 6 percent of pediatric strokes in
the United States. Surgical revascularization is the only treatment and is
very effective. However, clinicians face challenges in identifying new or
worsening disease before a disabling stroke occurs, predicting optimal
timing for surgical intervention, and tailoring treatment to individual
patients. These challenges are further exacerbated in children, who may
not be able to articulate symptoms clearly or tolerate the detailed
imaging tests commonly used in adult patients. 

Now, results from a recent proof-of-concept study by Edward Smith,
MD, Darren Orbach, MD, Ph.D., and their colleagues in the
Cerebrovascular Surgery and Interventions Center at Boston Children's
Hospital reveal a promising new noninvasive biomarker test for
moyamoya. This groundbreaking work, built on the foundation of tumor-
related biomarkers developed in Smith's lab at the Vascular Biology
Program, highlights Boston Children's unique ability to bring together
clinicians and scientists in pursuit of innovation.

First-of-its-kind finding for moyamoya

Led by Julie Sesen, Ph.D., in the Vascular Biology Program, the team
analyzed urine and cerebral spinal fluid (CSF) specimens collected from
32 pediatric moyamoya patients prior to surgery at Boston Children's
between 2009 and 2016. They also analyzed specimens from matched
healthy patients who served as controls. The moyamoya patients had
extensive medical records and detailed imaging studies, providing the
scientific team an incredible wealth of clinical data to correlate with the
biomarker development. 

In evaluating the specimens for urinary and CSF biomarkers, the team
found significant elevations of angiogenic proteins in samples from
moyamoya patients, compared with control patients. These included the
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urinary biomarkers MMP-2, MMP-9, MMP-9/NGAL, and VEGF. Of
these, MMP-2 was the most optimal biomarker, with a sensitivity of 88
percent, specificity of 100 percent, and overall accuracy of 91 percent.
Levels of MMP-2 changed in response to treatment and also correlated
with radiographic evidence of revascularization.

Laying the foundation for future care

These findings, published in the April 1, 2021 issue of Frontiers in
Neurology, document the first-ever identification of a panel of predictive
urinary biomarkers for moyamoya. "This combination of 'bedside and
benchtop' research allows unique perspective and insights to treating rare
diseases, such as moyamoya," says Smith. "The biomarkers offer a new
noninvasive way to advance the diagnosis and follow-up of moyamoya,
while also revealing targets for new therapies in the future." 

  More information: Julie Sesen et al, Non-invasive Urinary
Biomarkers in Moyamoya Disease, Frontiers in Neurology (2021). DOI:
10.3389/fneur.2021.661952
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