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Gisela Terwindt: developing personalised prediction for migraine

“I'm used to running multiple projects in my head at the
same time,” says Gisela Terwindt, Professor of Neurology
at Leiden University Medical Centre (LUMC) and Director
of the Leiden Headache Centre in the Netherlands.
For instance, she recalls reading a newspaper article
suggesting that women have cold feet more often than
men, which inspired her to do a study in women with
migraine, because migraine is a neurovascular disorder.
“We found that female patients with migraine do
experience cold feet more often than women without
migraine, which can make it harder to fall asleep. This
may lead to sleep deprivation, which in turn can trigger
migraine attacks. So wearing warm socks at night can be
helpful”, she explains. The finding also led the team to sell
woollen socks featuring the Leiden Headache Centre logo.
“The sales contribute to our scientific work”, she says. “So
this is how my brain works: | get excited about new ways
to approach migraine from a scientific perspective, always
exploring unexpected possibilities, but | also want to use
these ideas to raise awareness of migraine...and highlight
that it is a neurovascular brain disorder and a risk factor
for stroke in young women.”

Terwindt was born in Heemstede, a small town near
Amsterdam, and raised by her parents, a teacher and an
architect. While her siblings chose those professions, she
chose a path in medicine and neuroscience. She studied
biology at Leiden University, where she earned her Master’s
degree while also pursuing an MD degree, followed by
a PhD focusing on the clinical genetics of migraine. She
is proud to have been part of the research team led by
emeritus professors Michel Ferrari and Rune Frants at
LUMC that discovered CACNA1A, the first gene linked to
familial hemiplegic migraine, a rare autosomal dominant
subtype of migraine. “This finding also marked the start of
extensive genetic research into the more common forms
of migraine”, she says.

Today, she combines her work as a neurologist
specialised in headache disorders and hereditary
neurovascular syndromes with research. “I'm very invested
in translational research on the pathophysiology of
paroxysmal neurovascular disorders, particularly headache
disorders, but | also want to translate these findings into
clinical practice. That is what truly drives me.” Working in
an academic centre where basic scientists and clinicians are
closely connected makes it possible to translate knowledge
back and forth between the laboratory and the clinic, while
addressing issues that matter to patients. For instance,
her team began studying migraine and hormonal changes
in women after patients asked how to treat headaches
during menstruation. “I hope that in the coming years

we will have evidence-based guidelines for managing
migraine during menstruation, as well as during the
perimenopausal period, when many women struggle with
severe attacks. For this, we also need true interdisciplinary
clinical collaboration with gynaecologists.”

A major focus for Terwindt and her team is the
personalised prediction of migraine attacks. Terwindt
has developed and validated an Al-based electronic diary
(e-diary) in which patients record headache occurrence,
attack characteristics, sleep, and potential triggers. The
e-diary is combined with a home-based visual evoked
potential (VEP)-EEG paradigm, developed in close
collaboration with Delft University of Technology in the
Netherlands: a portable EEG headset and visual stimulation
goggles deliver light flashes at different frequencies to
assess excitability of the visual cortex. Participants do
repeated recordings at home until a migraine attack occurs,
allowing longitudinal assessment of preictal changes. “In
this way, we hope to measure changes in visual cortical
excitability over time and investigate whether VEP-EEG
markers, combined with the e-diary data, can help predict
an upcoming attack”, she says. Ultimately, the group aims
to develop a personalised prediction model that could
support timely preventive treatment.

Terwindt is also Chair of the Diversity Forum of the
International Headache Society. Recent work by the
group found that men are more frequently last authors
than women on papers in major international headache
journals. “Therefore, | think it's really important to have
female leadership visible at international meetings, but
also in publications because we still have to work on
diversity in the scientific field.”

Outside of work, Terwindt enjoys cycling or indoor
spinning classes. Her spinning classmates come from
very different backgrounds and help keep her grounded,
“because I'm not a professor there, I'm just one of the
group...and | get a lot of life advice and ways of dealing
with situations”, she says. Terwindt is also the mother
of three grown-up children, two of whom are studying
for careers in biomedical science and medicine, while the
youngest is studying architecture. The two eldest are
involved in Terwindt's migraine work, doing “projects that
none of my PhDs wanted to do”, she reveals. “So we talk a
lot about migraine when they are at home. My work is my
inspiration and it is good to show that to a new generation
of doctors and researchers, in the academic hospital as
well at home”, she says. | feel blessed to be surrounded by
dedicated and supportive people”.
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