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Apply the Law of Three

Do what you can, with what you have, where you are

⌁Theodore Roosevelt⌁



Objective: creating a collaborative network

between pharmacists and ophthalmologists

Evolving role: from governance to direct

accountability in patient care

Rushworth GF et al., Res Soc Adm Pharm 2024

FROM GOVERNANCE TO COLLABORATIVE CLINICAL CARE



Don’t worry… we are not suggesting this 

In Saudi Arabia, Clinical pharmacists even started 

running ophthalmology refill clinics!
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Gene Therapy Stem Cell Therapy ARN Therapy Drug Delivery 
Systems

Personalised Medicine



Leading Causes of Blidness Around the World

Cataract

Glaucoma
Uncorrected 

Refractive Errors

AMD

Damaged 

Cornea

Diabetic 

Retinopathy 

(DR) 

Other Causes

Importance of Gene 
Cell replacement

therapy

2.2 Billion

people have

vision

impairments

In at least 1
billion could

have been

prevented

400 million

people due to

AMD, glaucoma, 

DR, Stargardt

and RP

Global 

financial

burden US$ 

411billion



THE EUROPEAN REFERENCE 
NETWORK

DEDICATED TO RARE EYE DISEASES







Non-invasive imaging of the ocular lesions





Non-invasive Functional Vision Assessment



Genetic engineering and the eye. Eye 39, 57–68 (2025) 

01 THE EYE: AN IDEAL TARGET FOR GENE AND CELL THERAPY

THE EYE: AN IDEAL TARGET FOR GENE AND CELL THERAPY



1) Limited carrying capacity of AAV
2) Risk of immune reaction to the viral vector
3) High cost
4) Unknown long term side effects and therapeutic 
effect

Limitations of current therapies in clinical use

✓ The most common ocular causes of vision loss are progressive
chronic eye diseases (LSCD, AMD, DR, Glaucoma, IRDs,…) affecting

different typesof cells at thesame time

✓ Treatment options only treat the consequence, not the cause of the
pathology

✓ There are hardly any treatment to restore vision, because at 
present, lost cells can not be replaced

✓ There's over 300 genes that are important for how
the retina works and for which misspellings can 
cause retinal conditions

IRDs: Heterogenicity and genetic variability



01. GENE THERAPY AS THE FIRST CLINICAL MILESTONE IN

OPHTHALMOLOGY



02. OCULAR STEM CELL NICHES AND CURRENT CLINICAL STAGE



TYPES OF STEM CELLS CURRENTLY USED FOR EYE?



THE 8 EYE DISEASES CURRENTLY TARGETED FOR

STEM CELL-BASED THERAPIES



Our experience:           
from bench to bedside

1-Stem cell-based therapy for
corneal failure

2-Intravitreal MSCs for optic
neuropathies



PRE POST 12 m Chemical burn alloCLET

SUCCESS

▪80% after 1 & 2 years

▪75% after 3 years

✓ No difference between autologous and 

allogeneic transplants

CLET: Cultured Limbal Epithelial Transplantation - 11 autologous, 9 allogeneic



SUCCESS  1st year

▪ CLET   - 78%

▪ MSCT  - 86%

First clinical trial world-wide showing safety / efficacy of MSC in the eye

Cell Procesing Unit, IBGM, University of 

Valladolid GCP (EU)

Cell Transplantion Unit

GMP 
(EU)



Non-Arteritic Ischemic Optic Neuropathy (NA-AION)

Optic nerve head infarct
followed by inflammation

≥50 yo (61±12.3yo) (Hayreh
SS et al., 2007)

Clinical features:
• Acute, painless

monocular visual loss
• Visual field defects
• Dyschromatopsia



• Up to 30% spontaneous improvement (limited)

• 5-29% deterioration continues

• Recurrence in affected eye 6% (2 yrs), 8% in 3 yrs

• Fellow eye: 15-25% at 5 years (Beri et al. 1987; Newman et al. 2002)

• Treatments (No effective treatments and no prevention for fellow eye):

Why alternative therapeutic approaches?  

• Antiplatelet agents (Aspirin®) (Kupersmith MJ et al. 1997; Beck 
RW et al. 1997)  

• Corticosteroids (Hayreh SS & Zimmerman MB, 2008)
• Fenestration (Ischemic optic neuropathy decompression trial 

research group, 1995)
• Diphenylhydantoin (Ellenberger C et al. 1974)
• Levodopa (Beck RW et al. 2000; Hayreh SS, 2000)
• Brimonidina (Wilhelm B et al. 2006)
• Oestrogen (Bernstein SL et al. 2007)
• Erythropoietin (Modarres M et al. 2012)

15% sequential (2yrs)
15% improve (some)

50% No change
20% worsen

NATURAL HISTORY



From in vitro research to clinical trials 

Preclinical
in vitro and ex vivo testing Clinical testing

IOBA
Clinical Area

Ramirez et al. Biomed Res Int. 
2015:408495

Organotypic neuroretinal cultures
NCT03173638





03. RNA-BASED THERAPEUTICS IN OPHTHALMOLOGY: 

OPPORTUNITIES & CHALLENGES

Exp Mol Med 54, 455–465 (2022)
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01 –OCULAR BARRIERS
• Topical limitations
• Posterior segment targeting: IRD
• Invasive delivery: i.e, intravitreal 

02 -DEGRADATION
• Need for repeated treatments
• Short duration of action
• Patient burden

03 -INNATE IMMUNITY
• Activation of the innate 

immune system
.

04 -UNINTENDED EFFECTS
• Unintended silencing: unwanted gene silencing and cell death
• Potential off-target effects on non-targeted cells



Durable vision improvement after a single treatment with antisense oligonucleotide sepofarsen: a case report. Nat Med 27, 785–789 (2021)
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EDUCATION & COUNSELING
Educate patients, 
caregivers, and healthcare 
staff on complex gene and 
cellular therapies

OPERATIONAL OVERSIGHT
Ensure safe product 
handling, system onboarding, 
and coordination across 
treatment centers

FINANCIAL & 
ACCESS CHALLENGES
Navigate ultra-high therapy 
costs, insurance barriers, 
and support cost-
effectiveness evaluations

TOXICITY MANAGEMENT
Monitor and manage acute 
(CRS, neurotoxicity) and long-
term toxicities (cytopenias, 
immune dysfunction)

PHARMACOVIGILANCE
Contribute to evolving 
standards in follow-up, 
vaccination, and long-term 
safety registries

COLLABORATION
Act as a bridge across 
multidisciplinary teams: 
physicians, nurses, finance, 
case managers, and 
regulators

The role of hospital pharmacists in supporting the appropriate and safe use of CGT/ATMPs: a scoping review
of current insights., BMC Health Serv Res (2025)

CLINICAL PHARMACISTS IN GENE THERAPY & ATMPS

Pharmacists' Critical Role in Gene Therapy: 

Education, Collaboration, and

Patient Care

Author(s) Luke Halpern, Assistant Editor

Kennedy Ferruggia, Assistant Editor

Zahra Mahmoudjafari, PharmD, MBA, BCOP, 

FHOPA

Pharmacists are essential navigators in the

complex landscape of gene therapy.
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Core Responsibilities 1
Hospital pharmacists are responsible for 
the safe use of ATMPs, both in clinical 
trials and routine practice

Education & training 2
Urgent need for harmonised European 
training on ATMPs (undergraduate & 
continuing education)

Pharmacoeconomics & assessment 3
Pharmacists’ expertise is critical for 
evaluating cost-effectiveness and added 
value

Collaboration 4
EAHP calls for cooperation with 
scientific societies, patient 
organisations, and EU authorities

Joint statement with the European 
Alliance for Vision Research highlights 
the pharmacist’s role in gene therapy 
for rare eye diseases

Ophthalmology relevance 5

EAHP POSITION ON ADVANCED THERAPY

MEDICINAL PRODUCTS (ATMPS)





04. EMERGING DRUG APPROACHES

Pharmaceutics 2024, 16(10), 1325



Bioengineering 2022, 9(1), 41



. BMC Health Serv Res 23, 229 (2023). https://doi.org/10.1186/s12913-023-09186-0

COST CONSEQUENCES OF TASK-SHIFTING INTRAVITREAL

INJECTIONS IN A NORWEGIAN TERTIARY HOSPITAL





Pharmaceutics 2024, 16(10), 1325

Adaptedfrom Cells2022, 1 1 (21), 3429

04. EMERGING BIOTECH SOLUTIONS FOR PERSONALIZED OCULAR

DRUG DELIVERY



PROYECTO RETINA -4

01

• Proyecto RD21/0002/0017 
Grupos relacionados: GR10, GR11, GR14, GR32, GR41, GR52

• Proyecto PID2020-114585RA-I00

FINANCIACIÓN

TOXICITY SCREENS IN HUMAN RETINAL
ORGANOIDS FOR PHARMACEUTICAL DISCOVERY



05. AI

Front. Med., 28-4; 12, 2025 



Front. Med., 28-4; 12, 2025 



⌁Ascoli Piceno- A.D. 1529⌁

CHI PO NON VO,

   CHI VO NON PO 

   CHI SA NON FA,

   CHI FA NON SA

ET COSÌ IL MONDO 

MAL VA

En definitiva, las terapias 
avanzadas en oftalmología no solo 
requieren innovación científica, 
sino también integración real 
entre especialidades

El farmacéutico hospitalario y el 
oftalmólogo no pueden actuar en 
paralelo, sino como engranajes de 
un mismo sistema terapéutico



Gracias
Salvador.pastor@uva.es
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