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Personalized medicine: a trade-off between
throughput and personalization of treatment
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Cystic Fibrosis: 
a multisystem genetic disorder

Mutations in CFTR lead to mucus 
accumulation

Lungs

• Cough

• Wheezing

• microbial 

infections

Pancreas to small intestine

• Foul-smelling, greasy 

stools

• poor weight gain and 

growth
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Treating the causes…
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…vs treating the consequences

Pseudomonas aeruginosa

• Gram – opportunistic pathogen

• Highly virulent, biofilm

• Resistant to antibiotics



Phage therapy is a promising solution

✓ safe, small effective dose, 

effective against ab-resistant 

strains, easy administration

X high specificity, lack of high-

quality screening and 

production, phage clearance
Adesanya et al., 2020

Phages most common receptors



Bacterial physiology influences phage infectivity

P. aeruginosa in LB medium

Planktonic

LPS

T4PFlagella

P. aeruginosa on agar surface

Sessile

P. aeruginosa on lung epithelium



Lung transwell as a reliable system

• Air-liquid interface

• Basal, Goblet, ciliated cells

• It mimics infected lung 

conditions

A bacterial infection model that closely mimics patient conditions 

for effective phages selection

P. aeruginosa adapts to the 

mucosal surface Meirelles, 2024

Phage efficacy differs in the 

mucosal environment



Lung transwell as a reliable system



Personalized medicine cycle

Sputum from patient

Isolate clinical strains

Test for phage and antibiotic

susceptibility

Administer phage + antibiotic
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How to mimic real infections

Over 1.5 months Bacterial 

infection
Phage 

infection

9h

Collect samples and 

plate for CFU at different

t points

5h p.i. 7h p.i. 8h p.i. 9h p.i. 11h p.i. 13h p.i.



Even further towards clinical conditions…

Hypothesis: phage infection can resensitize to antibiotic and sequential combination of phage 

and antibiotic can eradicate infection better than phage or antibiotic provided alone 

Test the combination of phages and antibiotics



Towards high-throughput
96-well transwell

Potentially, each 

well a different 

donor, drug, 

concentration, 

combination, etc...



Conclusions

Personalization:

• Lung transwell organoids from 

tissue derived from the patient

• Bacterial strains isolated from 

the patient

Throughput:

• Test more drugs combinations:

• CFTR modulators

• Antibiotics

• Phages

• Mucolytics

• Test more dosages

• Test drugs on more bacterial 

strains
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attention!


