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Aims
1) To establish a meningioma organoid model based on patient-

derived tumors

2) To Investigate if organoids are reliable models for drug testing in 
vitro

1) Establish and characterize meningioma organoid models and compare the histopathology, DNA 
methylation classification and protein expression of the organoids with the parent tumor.

2) Test various already FDA-approved drugs – with focus on selective progesterone receptor 
modulators(SPRM) but also other previous tested drugs in meningiomas such as but not limited 
to e.g mifepristone, octreotide.
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The Meningioma

• Meningiomas originate from meningeal cap cells and grows where 
dura resides – Receive external blood supply (no BBB)

• Mostly benign connective tissue tumor (80-90%) - Slow growing 
tumor

• The estimated prevalence in the US population is 50.4-70.7/100.000
• Incidence is approximately 1.9 for men and 4.5 for women (≈1:3) per 

100.000 in a combined epidemiological study from Scandinavia
• Estimated 1/100 with a meningioma-like tumor on MRI-scans
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Location, Location and 
size’n’symptoms
• In regards to treatment – Location is 

key – Skull base (Red circle) = Difficult 
to acces surgically

• Surgery remains first line treatment 
with radiation as backup in specific 
cases
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They can be big causing mass effect
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Niiro M, Yatsushiro K, Nakamura K, et al Natural history of elderly patients with 
asymptomatic meningiomas
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And they can be small

• Not requiring treatment, 
unless symptomatic
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https://dizziness-and-balance.com/disorders/tumors/meningioma.htm



And they can be difficult to remove
• Only 63% of all skull base 

meningiomas can achieve 
gross total through 
surgery
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• High risk of recurrence = 
new surgical procedure

• Need for alternative 
treatments
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Pharmacological treatment?

• As of now, medical treatment for 
meningiomas has shown limited efficacy

• Hydroxyurea, temozolomide, interferon-α, 
mifepristone, ocreotide-analogues and many 
more without significant effect - RANO 
review 2014
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•Maybe we assess the tumor type incorrectly?



Meningiomas – a Heterogenous Tumor
• WHO Classification 2021 identifies 15 subtypes of meningiomas
• Various genomic markers: NF2, TRAF7, AKT1, KLF4 etc.
• Different epigenomic profiles (i.e. DNA-Methylation)
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Models should 
reflect the 
heterogeneity
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Example of a 
promising drug in 
vivo - Hydroxyurea

• In vivo tumors significantly  
smaller (40-80%) with a 
decrease of 10% in MIB-1 ratio 
and 75 % decrease in 
vascularity. Calcium antagonists 
increase effectiveness of RU486 
and Hydroxyurea
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Human study counterparts
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Possible reasons for ‘lost in translation’
1. Xenograft placement:

• Heterotopic models: flank models does not mimic intracranial microenvironment 
• Orthotopic models: Brain size – animal size, but what are the alternatives?
• Also xenograft models lack (part) immunesystem

2. Use of immortalized cell lines 
• Does not mimic heterogenous composition of cells in patient-derived samples and 

inter-patient tumor heterogeneity 
What works for one tumor might not work for another

Bonus: Benign xenograft models based on patient-derived samples require long incubation 
time and have lower induction rates – More costly and less feasible as a drug testing 
model
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In Vivo Models in Meningiomas

Closer to a true model, 
but issues…

Cheaper, more accessible 
alternatives should be 
considered
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A paradigm shift in assessing treatment 
options in meningiomas is needed

Focus on heterogeneity and ‘personalized’ treatment

Test of pharmaceuticals already approved for human use in 
vitro instead of in vivo
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In Vitro Models in Meningiomas 
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In Vitro Models in Meningiomas 
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Andersen et al. Unpublished data



New emerging modelling in Meningiomas

A new way to studying treatment and tumor traits in meningiomas

02.12.2022 Mikkel Schou, MD, PhD-student 19



Meningioma organoids
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Andersen et al. Unpublished data



'Close(r)’ In Vitro resemblance to human 
tumors
• Most accurate In Vitro 

presentation
• Morphology 
• Surface and nucleus 

markers

• Similar epigenetic 
profiles
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The Age of Personalized Medicine
• Heterogenous tumors = 

need for targeted-individual 
therapy

Personalized organoids could 
be used for
• … meningiomas undergoing 

subtotal resection in surgical 
inaccesible areas

• … tumors displaying atypical 
or malignant features
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If we are succesful!

• Perhaps many previous human trials have failed due to heterogeneity 
– In vitro/in vivo studies primarily test few samples or established cell 
lines

• We aim and hope we can establish a clinical-to-bench-top pathway 
in a day-to-day clinical setting to the benefit of the individual 
patient

This study is to test this 
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Thank you – Questions?
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