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Geneva, 8 January 2024 

  

Lung Cancer 

CULTIVATING LUNG TUMORS TO IDENTIFY 
OPTIMAL PERSONALIZED TREATMENTS  
 
A team from the Geneva University Hospitals (HUG) and the University of Geneva 
(UNIGE) has described, for the first time, a precise methodology for developing 
lung tumor spheroids. Using cells derived from cancerous lung tissues, 
scientists reconstructed a miniature version of patients’ tumors. The 
functionality of the tumor spheroids and their response to various anticancer 
treatments were then analyzed in the laboratory. Rapid and effective, this 
process identifies the most active therapeutic molecules for a specific tumor 
within just two to three weeks after the tissue fragments have been obtained. 
This paves the way for personalized cancer treatments. Read the promising 
results in the journal Cancers. 

Lung cancer accounts for nearly 20% of annual cancer-related deaths worldwide. According 
to 2022 statistics from the Swiss Cancer League, nearly 5,000 new cases of lung cancer are 
reported in Switzerland each year. Over the five years following diagnosis, only one person in 
five survives.  
 
A need for personalized treatments 

Chemotherapy and targeted therapy are the primary treatments offered to patients, but due to 
the heterogeneity of lung cancers, not all tumors respond to one or other of these treatments. 
Furthermore, cancer cells may develop resistance to treatment prompting consideration of 
combinations of several molecules. To identify the most effective compound or combinations 
for each tumor, testing on ex vivo cultures of patients’ tumors in the laboratory could be a 
solution. This methodology is the subject of this study. 
 
A technology precisely described 

To closely recapitulate tumors in the laboratory, the 3D culture of cancer cells in the form of 
aggregates called spheroids has gained interest in the last decade. However, 3D culturing of 
lung cancer cells had been challenging and poorly documented until now. The team of 
researchers from the HUG and the UNIGE established and tested a spheroid model using 
tumor fragments obtained during surgical interventions. Twenty-one patients with non-small-
cell lung cancers (see below) were included in this study. They were managed by Dr. Wolfram 
Karenovics, Staff Physician in the Thoracic and Endocrine Surgery Division and Professor 
Alfredo Addeo, Head of the Oncology Division and responsible for the Lung Cancer Center at 
the HUG and Professor in the Department of Medicine at the Faculty of Medicine of the UNIGE, 
both co-authors of this study.  
 
“Through a meticulous process of expansion and selection, we cultivated these cells into tumor 
spheroids in our laboratory incubators. In just fifteen to twenty days, these spheroids – now 
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robust and fully characterized – were exposed to anticancer treatments recommended by the 
oncologist to determine their effectiveness,” explains Véronique Serre-Beinier, the study’s lead 
author and head of the basic research laboratory of the Thoracic and Endocrine Surgery 
Division at the HUG and researcher in the Department of Surgery in the Faculty of Medicine 
of the UNIGE. 
 
Towards personalized lung cancer treatment 

There are two major types of lung cancers. The first one, the “non-small-cell” lung cancer, 
constitutes four out of five cases. This group includes three main subsets classified according 
to their morphology and mutations. Within approximately 15 days, all mutations expressed by 
tumor cells are identified to assess appropriate treatments. “During these two weeks and 
thanks to our new methodology, we can now develop patient-derived tumor spheroids and then 
be ready to test the treatments selected by the oncologist – this is a significant advantage,” 
explains the researcher. This methodology does not apply to the second type of lung cancers, 
the “small cell” lung cancer, accounting for one out of five cases, typically detected late when 
metastatic symptoms appear with unfortunately limited treatment options.  
 
Applications against resistance and side effects 

The literature indicates that 30 to 40% of individuals under targeted therapy will develop a 
resistance to the treatment. The spheroid cultures described in this study will help identify the 
most effective treatment for each patient and assess the risk of cancer cells adapting and 
developing resistance to treatments.  
 
Anticancer treatments, especially chemotherapy, often induce undesirable side effects, by 
affecting healthy cells. The results of the study are encouraging in this regard as well. “We also 
obtained spheroids from healthy lung tissue from the same patients. These “normal” spheroids 
help measure the toxicity of the drugs on healthy lung cells, thus avoiding harmful side effects” 
rejoices Véronique Serre-Beinier. 
 
Lung spheroid models offer hope in the quest for personalized cancer treatments and serve 
as a gateway for developing anticancer treatments tailored to each individual. “To reach this 
point, we still need to expand the application of tumor spheroids to complement the techniques 
developed so far in precision oncology” concludes Véronique Serre-Beinier. 
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About the University of Geneva 
The University of Geneva (UNIGE) now ranks among the top 100 universities in the world. Founded in 1559 
by Jean Calvin and Théodore de Bèze, it welcomes more than 19,000 students in its nine faculties and thirteen centres. 
interfaculty. Internationally recognised for the quality of its research, it is also a member of the Ligue 
of European Research Universities (LERU), and is constantly strengthening its links with the European 
international and non-governmental organisations present in Geneva, one of the world capitals of multilateralism. 
 

The HUG: cutting-edge care, teaching and research 
The University Hospitals of Geneva (HUG) comprise eight public hospitals and two clinics. Their missions are to provide 
care to the community in all medical specialities, to help train doctors and healthcare staff, and to carry out medical and 
healthcare research. The HUG is a national reference centre for influenza, emerging viral infections, meningococcus, 
transplant immunology and the national reference laboratory for histocompatibility. They are WHO collaborating centres 
in six areas and centres of excellence in several sectors. The HUG treats 275,000 people a year, has 2,015 hospital beds 
and employs 12,800 staff. 
More information on publications-hug 

www.hug.ch - presse-hug@hcuge.ch 
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