
In recent years, ophthalmology as a specialty has 
seen phenomenal shift in its therapeutic landscape. 
Despite advancements in traditional surgical and 
pharmacological ocular interventions, degenerative 
and hereditary ocular disease treatment mainly 
remains palliative rather than curative. In this wake, 
stem cell therapies have emerged as a frontier not 
just to treat but also restore cellular morphology and 
physiology to potentially restore vision. 
Ophthalmology is probably best suited for this 
regenerative therapy as the eye is relatively more 
accessible, optically transparent and immune 
privileged thereby reducing the risk of rejection.

Cornea has been the first frontier historically with 
regards to stem cell therapy. Subsequent to ocular 
trauma, chemical burn etc, limbal stem cell 
deficiency is being successfully treated by grafting 
of harvested limbal stem cells from patient's healthy 
eye. Dental pulp of humans contain adult stem cells 
which like corneal stroma develop from the cranial 
neural crest. So theoretically they can also 
differentiate into keratocytes. Picard FNS and 
colleagues demonstrated such differentiation in 
mouse corneal stroma without affecting corneal 

1transparency.

Beyond cornea, Use of stem cells to treat 
degenerative and inherited retinal disease is also 
being widely investigated. In five clinical trials, 
anatomical and functional impact of stem cells on 
non neovascular Age related macular degeneration 

2(NN-AMD) was observed.  In two trials, human 
umbilical cord derived stem cells were implanted 
via supra choroidal sub retinal delivery. Out of 35 
subjects, 10 showed more than 10 letter gain while 

retinal detachment was noted in 6 patients. In other 
three trials, Human embryonic stem cells were 
implanted subretinally after pars plana vitrectomy. 
In these trials, only 4 subjects showed a gain of 
more than 15 letters. Likewise, in 4 clinical trials 
enrolling neovascular age related macular 

3
degeneration (N-AMD) , Human embryonic stem 
cells were injected after pars plana vitrectomy and 
majority of subjects showed stable vision with 
minimal side effects except for cystoid macular 
edema in one subject. Similarly human embryonic 
stem cells have been injected in subjects with 
stargart's disease. Surprisingly, the fellow eyes of 
these subject showed improvement in vision by at 
least 19 letters along with the treated eyes. 
Currently ''OpRegen'' (suspension of retinal 
pigment epithelial cells derived from human 
embryonic stem cells) is in phase 2 trials for its 

4effectiveness in geographic atrophy.  

A 2024 systematic review and meta-analysis found 
that mesenchymal stem cell (MSC) therapy was 
associated with improvement in visual acuity in 
patients with optic neuropathy, though changes in 
retinal nerve fiber layer (RNFL) thickness were not 
consistent. This suggests that MSCs may have 
functional benefit, but structural regeneration 

5remains  more var iable .  Precl inical  and 
translational work is exploring MSC-derived 
extracellular vesicles (EVs) for optic neuritis. These 
EVs (exosomes) show anti-inflammatory and 
neuroprotective effects, and they can cross the 

6
blood–brain barrier.  In a meta-analysis carried out 
by Wo Du and associates, 19 studies showed that 
decreased IOP, increased Ganglion cell and Nerve 
fiber layer thickness in stem cell group as compared 
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to controls. Such results may act as a supporting 
evidence supporting stem cell therapy as treatment 

7modality for glaucoma.

Diabetic retinopathy and inherited retinal disease 
are prevalent in Pakistan. Stem cell therapy may 
provide an alternate option where conventional 
treatment opportunities are limited. Likewise, 
availability of donor corneal tissue or access to 
transplantation infrastructure is limited. In this 
scenario, stem cell therapies can mitigate shortage 

7
and reduce dependence on donor grafts.  Though 
initially expensive, stem cell therapies might 
become cost-effective, especially if vision 
restoration reduces the social and economic burden 
of blindness. Despite conclusive and promising 
data, certain barriers are there such as biological 
risks i.e. tumorigenecity with pluripotent lines, 
technical barrier i.e. absence of certified culture 
facilities and strong ethical and regulatory concerns 
emphasizing the need for strict oversight to avoid 
''stem cell tourism'' in Pakistan. 

For Pakistan, stem cell therapy showcases a 
realistic frontier.  Establishing regulatory 
infrastructure and investing in research capacity 
could heavily reduce the burden of blindness. 
Responsibly developed, stem cell therapy can shift 
ophthalmology from disease management toward 
true visual restoration.
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