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things, cells that are systematically replaced, 
such as blood, intestinal epithelium, respiratory 
epithelium or corneal epithelium.

This exchange takes place thanks to the 
existence of a pool of undifferentiated stem 
cells, transforming under the influence of cer-
tain stimuli into differentiated, specialized cells, 
which then build tissues and organs, and after  
a certain cycle undergo, painlessly, programmed 
apoptosis. Such, one could say, a kind of "per-
petuum mobile". We do not know why, after the 
division, one cell continues and the other cell 
returns to the "stationed place", where it rests 
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At the beginning, let's go back to the further 
fate of the Holoclar: what new has happened 
since our conversation at the end of 2019* 
when You, Professor, spoke about this therapy, 
developed by the teams of professor Pellegrini 
and professor De Luca, and about saving vision 
thanks to the administration of corneal limbal 
stem cells?

I would like to emphasize here first that the 
magic of the words "stem cell" – a generally ac-
cepted term, also known to patients – is over-
used.

The human body consists of, among other 

* Dermatologia Estetyczna (Aesthetic Dermatology), 5-6/2019
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tions of "culture", temperature, humidity, sterility 
of the preparation must be ensured - all factors 
ensuring that what we give to the patient is al-
ways the same, stable and effective.

Such drug is an Advanced Therapy Medicinal 
Product and can only be produced in laboratories 
equipped with the best innovative equipment.

Has the application of this therapy been ex-
tended, I am thinking of using it in cases of eye 
lesions other than burns, and have other treat-
ments been developed?

No, it is still a medication designed to treat 
monocular burns.

Epithelial stem cells are "tucked" in such  
a way that they are very difficult to damage, but 
in fact, such damage can also occur, for exam-
ple, from many years of wearing contact lenses 
or during certain ophthalmic procedures.

A novelty is the treatment method – still 
experimental – consisting in transplanting cells 
taken from a donor posthumously. The corne-
al-scleral ring is harvested, which also contains 
stem cells that may regenerate for some time 
after death. Binocular burns can be treated with 
this method.

After transplantation, immunosuppressive 
treatment is required: immunomodulators, ster-
oids, cytostatics. After some time, the patient 
may develop arterial hypertension, diabetes or 
cataracts. That is why we strive for autologous 
cell transplantation.

Another, simpler method that can be used 
in monocular injuries is called Simple limbal 
epithelium transplantation (SLET). It does not 
require the multiplication of stem cells and is 
much cheaper. However, it does not give such 
spectacular effects. The treatment consists in 
taking a much larger (about 8–10 square mil-
limeters) fragment of the cornea from a healthy 
eye. Then we divide it into several elements, put 
it on the surface of the damaged cornea, fix it 
with tissue glue and cover it with the amniotic 
membrane.

This is an alternative for patients who can-
not undergo an expensive transplant.

until it is necessary to "go out" again and make 
another division. 

Without this pool of cells renewing the epi-
thelial surfaces in our body, we would not survive 
even a week. We have already learned about stem 
cells, but the questions remain: how can we use 
them? Are these therapies safe and confirmed by 
medical facts? News available in the media, on 
the Internet, is often not supported by reliable 
scientific data.

The only therapy of this type approved by 
the European Medicines Agency is Holoclar.

Regarding the clinical trial I participated in 
and continue to do with my team – and I have  
a really fantastic team! – corneal limbal epithe-
lial cells collected from the patient were always 

sent by car to a laboratory in Italy, 
so our work was stopped due 

to the COVID-19 pandemic 
and the closure of bor-

ders. It was only in 
June this year that we 
started treating other 
patients. Due to the 
progress in the ap-
plication of this ther-
apy, treatments are 

reimbursed in, among 
others, Italy, Germany 

and Belgium.
However, in Poland, 

unfortunately, the company 
withdrew from applying for a refund 

(the cost of such therapy is around EUR 80,000).
However, we will continue to research.  

I also think that a Polish drug will be created.

Why is it so difficult and so expensive to  
create?

First of all, we need to find a method allow-
ing to assess the concentration of the active sub-
stance in the drug, i.e. in this case the number  
of stem cells multiplied after collection. It is 
known that it has to be three to five percent.

You have to develop a standardized way to 
determine this content. In addition, the condi-
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of ophthalmology, we can talk about a far-
reaching improvement in the quality of life  
of visually impaired and partially sighted peo-
ple with eye diseases of an elderly age, and it is 
of great importance, if only because of the in-
creasing length of our life and prolonged pro-
fessional activity.

First of all, man is a visual learner. More 
than 80 percent of stimuli reach us using a vis-
ual analyzer (although, for example, Professor 
Szczeklik, who had absolute hearing, believed 
that it was a more subtle sense).

However, the auditory analyzer is simpler 
and therefore much easier to manufacture in the 
form of an implant. Retinal implants are still una-
vailable, too primitive. Meanwhile, the quality of 
human life in the 21st century depends mainly on 
how they use eyesight, mainly at a short distance.

Eye diseases are mainly glaucoma, cataracts 
and age-related macular degeneration. This dis-
ease begins around the age of 70. It damages the 
central part of the retina.

There was no possibility of treatment, only 
the last 15 years have brought the introduction 
of innovative drugs that inhibit the development 
of blood vessels that arise due to hypoxia in the 
central part of the retina and destroy it. Now we 
can inject a drug that inhibits this process, and 
even in some patients it causes a spectacular im-
provement in vision.

We have a reimbursed drug program in 
Poland for patients with macular degeneration 
- one of the best in Europe. This is the achieve-
ment of the last five years. 

Another disease that destroys the organ  
of vision – diabetes. It is estimated that we have 
approximately three million patients in Po-
land, of which approximately one million suffer 
from retinopathy, a disease of the retina. Of this 
group, approximately 300,000 require treat-
ment, and a third have diabetic macular edema. 
Again: this year we have one of the best treat-
ment programs in Europe.

The therapy consists in multiple injections 
into the eye of a drug that inhibits the formation 
of new blood vessels.

And in which cases are corneal prosthesis 
used? In Poland, the clinics in Katowice and 
Sosnowiec are pioneers of this method and to-
day they use it routinely, as even the Silesian 
daily press wrote about.

Implantation of keratoprosthesis is used 
when the corneal stroma and its posterior part 
are damaged. Then a stem cell transplant alone 
is not enough. A keratoprosthesis is a corneal 
substitute made of plastic and a titanium scaf-
fold mounted on a human cornea obtained from 
a postmortem donor.

One of the most difficult moments of the 
procedure is the installation of the keratopros-
thesis, which the surgeon performs under a mi-
croscope under sterile conditions. It has a wide 
variety of uses: burns, congenital corneal dystro-
phy, and previous failed corneal transplants.

I am passionate about this invention by 
Professor Clases Dohlman from Harvard. It is  
a great honor that he once chose our clinic for 
cooperation and He gave to Poland as a dona-
tion several keratoprosthesis. It was about ten 
years ago. That's how we started. The therapy is 
reimbursed today. We managed to introduce it 
to the benefits catalog, convincing subsequent 
ministers. And thanks to the fact that the inven-
tion remains the property of the university and 
has not been sold to any company, the price is 
relatively low.

Thanks to such great progress in the field  

Fig. 1. Keratoprosthesis Type I



medycyna regeneracyjna

240 Medycyna Funkcjonalna i Estetyka Lekarska   4(4)/2021/vol. 1

I would include off-label applications in the 
field of innovation and the sphere of the ex-
perimental courage of a doctor, and it seems 
that there are interesting examples in ophthal-
mology?

Are. For example, it turned out that a biolog-
ical drug that inhibits the growth factor of new 
blood vessels – VEGF, approved for the treatment 
of colon cancer, can also inhibit the formation  
of pathological vessels in the retina.

And it has been used in off-label retinal di-
seases. In Poland, we had a strong pressure from 
pharmaceutical companies to use very expensive 
drugs intended strictly for this purpose.

Therefore, many ophthalmologists have not 
used bevacizumab. And now, years later, the na-
tional consultant, Professor Marek Rękas, recom-
mended the use of this protein in the treatment 
of AMD and diabetic macular edema, also giving 
the possibility of a wide use of branded drugs.

As part of a research grant, we have admin-
istered several thousand off-label injections over 
the course of three years. And for many people  
it was possible to save their vision.

It sounds a bit like magic, or better – science 
fiction: You can restore someone's vision; 
something that was unimaginable a dozen  
or even several years ago suddenly becomes 
possible in many cases today. How do You, Pro-
fessor, feel with it?

Simply put, we use different methods in our 
treatment, complementary, you could say: we 
put a mosaic. When we achieve the effect and  
a man who has not seen for several years sud-
denly regains his sight, he may see the bowling 
that he liked to play or his own son, these are 
touching moments...

Thank you for this amazing conversation. 
Grażyna Burzyńska

Since You Professor are a well-known corne-
al specialist: are there any new non-invasive 
methods of treating it?

Yes, my main clinical and research activity 
is indeed related to the diagnosis and treatment  
of the cornea. And the second time "yes". The 
cornea is the most innervated tissue in our body, 
and it can be damaged by herpes zoster or her-
pes simplex virus. Rita Levi-Montalcini from Italy 
discovered the nerve growth factor NGF (award-
ed the Nobel Prize in 1986), and on this basis 
Stefano Bonini introduced a new procedure to 
ophthalmic therapy: drops that regenerate the 
corneal nerves. Thanks to the fact that I spent 
many months in Italy on training and I have 
many scientific friends there with whom we 
continue to cooperate, I participated in phase  
I and II clinical trials checking the effectiveness 
and safety of these drops. As a result, five pa-
tients were successfully cured. In Poland, they 
are not yet available. In Italy and Germany, they 
are already reimbursed. 

Another modern therapy is the first attempt 
to implant the gene under the retina - a har-
binger of the treatment of retinitis pigmentosa  
and other congenital diseases that end in blind-
ness.

It's impressive. In Poland, patients owe the 
Professor their efforts to implement many  
of these treatment programs and many pio-
neering procedures.

I told myself that if I do not introduce at 
least one new diagnostic and one therapeutic 
method within a year, I am going to retire.

This year, we started to implant binocular 
keratoprosthesis and patients with congenital 
absence of the iris, aniridia. These are pioneer-
ing operations. I would like a center for the treat-
ment of corneal complications in the aniridia  
to be established in Poland.


