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Abstract

Due to physical, chemical, and/or pathogenic trauma, the loss of vision, and sometimes
of the eyeball, causes to these patients the need of ocular prostheses. For its regeneration
and decontamination different approaches have been investigated, but many have a
long-term side effect. An interesting alternative is the adhibition of platelet aggregates,
obtained from the donor patient’s own blood.

Purpose. To compare studies and unite the best treatment techniques that use blood-
derived concentrates in the ophthalmic cavity.

Methods. After analyzing the eligibility criteria, of 1.495 initial articles, 23 studies were
selected for the integrative review, published in English and between 2011 and 2021.
Although the use in eye drops is the most used, the applications of this content have
been successfully extended to other necrosis disorders, after LASIK surgery, after ocular
burns and even in patients with severe tear dysfunction secondary to Sjogren’s Syndrome,
Stevens-Johnson Syndrome and pemphigoid. Despite the apparent advantages of re-
epithelialization and reduction of inflammation, most techniques are often inadequately
regrouped since their inception. Due to the large number of techniques, classifying,
comparing and interpreting the preparation and terminology of blood products, has
highlighted the difficulty of its systematization. Thus, it is concluded that platelet
aggregates present promising results in patients with ophthalmic disorders. Further
clinical studies are recommended for a standardization of the technique and investigation
in anophthalmic patients.

Keywords: platelet rich plasma, ocular, blood products, platelet concentratesm, platelet
aggregates
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Pesiome

Bcnepctere Gprsnuecknx, XMMUYECKX U/ NaToreHHbIX TPaBM NoTeps 3peHus, a MHo-
raa v rnasHoro A650Ka, NPUBOANT K He0OXOAMMOCTMN NCMNOb30BaHMWA IMa3HbIX NPOTE30B.
[na nx BoccTaHoBNeHMA 1 obe33apaxmBaHuA pa3paboTaHbl pas3nnyHble MOAXOAbl, HO
MHOTMe 13 HUX MMEIOT AONroCpoYUHble NobouHble 3ddeKTbl. IHTepecHon anbTepHaTBOM
ABNAETCA NPUMEHeHNe arperatoB TPOMOOLMTOB, MONYYEHHbIX U3 COOCTBEHHON AOHOP-
CKOW KpOBU MavmeHTa.

Lenb. CpaBHeHME UMEKLMXCA NCCNEfOBaHUA U 0600LeHne Hanbonee 3pPpeKTUBHbIX
METOAMK JIeUEHMA C UCMONb30BaHNEM KOHLIEHTPATOB, MOYyYEHHbIX U3 KPOBU, NPUMEHS-
eMblIX B 061acTy rnasHuLbl.

MeTtogbl. lNocne aHanm3a KprTepues BKOUeHNA 13 1495 NCXOAHbIX CTaTel ANA UHTErpu-
poBaHHoOro o63opa 6binn oTobpaHbl 23 nccnefoBaHNA, ONyOGNMKOBaHHbIE HA aHITMACKOM
A3blke B nepuog ¢ 2011 no 2021 r. HecmoTps Ha To, UYTO Hanbonee PacNpPOCTPaHEHHbIM
ABNAETCA NPUMEHEHME BbILWEONMCaHHbIX KOHLEHTPATOB B COCTaBe IMa3HblX Kanenb, OHN
C yCnexom NUCMonb3yTca Npy APYrnX HEKPOTMYECKNX NOPaXKeHUAX, mocse onepauuii no
na3epHo KoppeKLUN 3peHNs, NOC/e 0XKOroB MMasHNULIbl 1 faxe Y NaLeHTOB C TAXKENbIMA
HapyLleHUAMN crie300TaeneHnA BcedcTemne cuHgpoma CborpeHa, cuHgpoma CTBeHca —
[xoHcoHa 1 nemdurronga. HecmoTpa Ha oueBuAHbIE MPENMYLLECTBA, 3aK/oyvatoLmecs B
pesnuTenn3aumm N yMeHbLUEeHM BOCManeHus, 60NblUMHCTBO METOAMK C MOMEHTa UX NO-
ABJIEHNA YaCTO B HeLOCTaTOUYHON CTeNeHN CrpynnupoBaHbl. B ceA3mn ¢ 6onblunm Konnye-
CTBOM MeTOAMK, KNaccUGrLMpPYIOLWMX, CPaBHMBAOLMX 1 UHTEPNPETAPYIOLLNX MPUTOTOB-
neHve 1 TEPMUHONOTMIO NpenapaToB KPOBU, CTana O4YeBUAHON CIOXKHOCTb X CcMcTeMaTu-
3aunn. Takum o6pasom, MOXHO caienaTb BblBOf, YTO NPUMEHEHWe arperatoB TpomboLm-
TOB MOKa3blBaeT MHoroobeLllaioLme pesynbraThl y NauMeHToB ¢ opTaibMONOrNYecKumm
3aboneBaHuAMY. [JlanbHellwme KIMHUYECKe NCCnefoBaHNA Heobxoanmbl Ana CTaHaap-
T13auMn METOAUK 1 NPOBefeHNA NCCNeA0BaHN y aHOPTaNbMUUYECKNX NaLNeHTOB.
KnioueBble cnoBa: oboralleHHasa TpomboLmTaMuy nNnasma, rnas, npenapatbl KPOBU, KOH-
LileHTpaTbl TPOMOOLMTOB, arperatbl TPOMOOLIMTOB

«OdTanbmonorus. Boctouras EBponar, 2023, Tom 13, Ne 2 183



The Optimization of Platelet Aggregates in Orbital Disorders. An Integrative Review

B INTRODUCTION

Corneal ulcers that do not heal, excessive use of steroids, persistent infections,
neurotrophic keratopathy, exposure keratopathy, hereditary disorders and chronic
conjunctivitis are just some of the injuries that occur due to disorders on the ocular
surfaces that involve structures such as the cornea, limbus and conjunctiva, which protect
ocular integrity [1]. Whether due to physical, chemical, and/or pathogenic trauma, the
loss of vision, and sometimes of the eyeball, makes these patients need ocular prostheses
[2]. Ocular prostheses reintegrate the patient into society, protecting the cavity against
foreign bodies and preventing the accumulation of secretions in the ophthalmic cavity.

However, they are susceptible to chronic superficial conjunctivitis, constituting an
excellent culture medium for bacterial growth [3, 4]. Different approaches aimed at its
regeneration and decontamination have been investigated, but many have a long-term
side effect. An interesting alternative is that made up of platelet aggregates, obtained
from the donor patient’s own blood [5]. In addition to being autogenous, its studied
benefits include an antimicrobial, anti-inflammatory biophysical effect [6] and, possibly,
reduce some undesirable phenomena.

Thus, the objective of this integrative review was to compare studies and unite the
best treatment techniques that use blood-derived concentrates in the ophthalmic cavity.

B MATERIALS AND METHODS

Eligibility Criteria

The inclusion criteria applied in the search strategy for the selection of studies were:
1) in vivo studies; 2) controlled trials; 3) who performed ophthalmic treatments with
platelet aggregates; 4) that were published until 11/26/2021.

Excluded articles were: 1) literature reviews or systematic reviews that addressed the
topic; 2) duplicate studies; 3) articles focusing on a topic other than the one proposed;
4) presentation of prostheses or association with other treatments; 5) articles that were
published after 01/27/2021.

Search strategy

The search and selection were performed by a reviewer (J.L.B.) (Figure) who analyzed
the articles. Medline/PubMed, Scopus, VHL, LILACS and Embase databases were used to
identify articles related to the topic until 11/27/2021. Keywords were determined by Mesh
terms and combined using predetermined Boolean operators: ((("platelet rich plasma" OR
"platelet rich fibrin") OR ("prp") OR ("prf")) OR ("leucocyte rich plasma" OR "leucocyte rich
platelet” OR "leucocyte rich platelet rich fibrin")) OR ("platelet rich fibrin")) AND ("cornea”
OR "ocular" OR "eye").

When it was not possible to collect the article, it was requested via the Bibliographic
Commutation Program (COMUT). To complete the search, a manual search of the gray
literature was performed in the OpenGrey database.

Data collection and extraction process

The selection of articles was performed by the same reviewer (J.L.B.) with blind and
independent analysis, based on eligibility criteria and following the steps: 1) reading
the title and abstract; 2) full reading. The data collected from the articles selected by the
author (J.L.B.) were: authors, year, type of study, number of patients involved, procedure
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Records identified through database
searching (n=1,495)

'

Records screened (n=115)

Y

Records after duplicates removed Records excluded
(n=56) (n=59)

!

Full-text articles assessed Full-text articles excluded
for eligibility (n=53) (n=20)

'

Studies included in qualitative
synthesis (n=23)

Screening Included

Identification

Study selection flowchart

performed, adjunct treatments, form of application and tests performed. Afterwards, they
were organized using a standardized spreadsheet in the Microsoft Excel® Professional Plus
version 2016 (Microsoft Corporation, USA), for later comparison between the studies.

B RESULTS

Selection of studies

The search and selection of articles are described below. A total of 1,495 studies
were initially looked at (PubMed = 636; Scopus = 230; VHL = 2,728; LILACS = 6;
Embase = 323; OpenGrey = 110) for manual searching. After analyzing the titles and
abstracts by Mendeley®, 115 studies were selected to separate duplicate articles. Soon
after, 56 studies were selected for full reading and application of eligibility criteria. Of
these, 03 articles were excluded because they were not performed in humans. Thus,
twenty-three studies were included for the qualitative analysis of the integrative review.

Design of studies, materials and tests performed

The characteristics of the included studies are summarized in the paragraph Data
collection and extraction process above. In the present qualitative analysis of the data
(Table), twenty-three articles were included, all were published in English and between
the years 2011 and 2021, even without restriction of language and initial date. Among
these, several analyzes were performed, such as exfoliative cytology [7], enzyme-linked
immunosorbent assay (ELISA) [8], fluorescence, scanning electron microscopy, cell culture
and in vitro degradation [9-15] and clinical analysis [16-21].
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B DISCUSSION

Despite reaching a relevant final total sample, this integrative review has some biases
such as the variation of the protocol established by the articles for the analysis of content
and purpose. Therefore, it is not possible to carry out a systematic review with comparison
in meta-analysis.

Most articles reported the need for a second centrifugation, after blood collection in
tubes with sodium citrate. Apparently, a higher concentration of growth factors (PRGF),
caused by the use of Endoret, may bring potential benefits to the ocular surface. With
these factors, the saline solution obtained facilitates the proliferation, migration and
differentiation of epithelial cells. To obtain it, all the authors who used the Endoret
(mentioned in the table above) performed a light centrifugation in the first step, collected
the platelet-rich plasma (PRP) and centrifuged again, but this time at high speed, to
obtain of the PRGF. Despite the benefits presented by being a material with low cost and
autologous, there is still a concern about the storage and durability of the product.

Anitua (2021) analyzed the biological content of PRGF (Plasma Rich in Growth Factors)
in eye drops in a refrigerated storage at 4°C and at room temperature, for a period of
3 months. And despite an initial reduction (within 24h) [22] in the amount of growth
factors, in the long term, there was no statistically significant difference detected in the
pure content or with the addition of 2.5% trehalose, a saccharide used to reduce oxidation
of the molecules. Thus, the benefits attributed to tissue cell regeneration caused by the
factors EGF, TGF-1, VEGF and PRGF, presented levels similar to those observed in natural
tears [9].

Although the use in eye drops is the most used, the applications of this content have
been successfully extended to other disorders flap necrosis, after LASIK surgery, after eye
burns and even in patients with severe tear dysfunction, secondary to Sjogren'’s Syndrome,
Stevens-Johnson syndrome and pemphigoid [10]. Under normal circumstances, cellular
oxidative stress occurs in a balanced way between levels of antioxidants and natural
oxidants. When one of the aforementioned dysfunctions occurs, the retina is the main
one affected, since it is the area most susceptible to oxidation.

Anitua (2020) [22] indicates, from his report, that this stress could be neutralized or
reduced through the application of PRGF. Since this preserves the activity of mitochondrial
cells and their cell viability, emerging as a treatment option for disorders related to
oxidative damage.

This same explanation is given by Lee (2016) [23] and Panda (2012) [11] years earlier,
but analyzing erosions and ophthalmic chemical injuries. The second Panda [11], despite
not having a large sample, proved that topical therapy with PRP is a safe and effective
adjuvant for the treatment of chemical lesions of the ocular surface from grade lll to grade
V, due to its effectiveness.

Other authors, such as Sanchez-Avila (2018) [24], carried out their human clinical study
using PRGF membranes immediately after several ophthalmic surgeries, together with
topical therapy (applied four times a day for 6 weeks). Although the initial diagnosis was
not standardized, it was reported that none of the 15 patients had a side effect and that
the processes of postoperative inflammation and fibrosis were reduced.

Whether in the investigation by Yang (2021) [19], which presented the largest sample
number (108 patients), or in the investigation by Anitua (2021) [9], one of the smallest
samples (3 patients), both presented positive results using PRGF membranes. There
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are several ways to prepare the products generated by blood products and each one
with its own parameters. Most techniques are often inappropriately regrouped since
their inception. Therefore, classifying the technique, comparing and interpreting its
preparation and terminology, has highlighted the difficulty of its systematization. And
despite the need to maintain the aseptic chain, as well as that already performed in any
surgery, blood products are products that do not present a risk of disease transmission,
when not transplanted.

It is known that PRF contains a large amount of immune cells, which can inhibit an
infection [25], through antimicrobial peptides [26], reducing the growth of S. aureus,
E. coli, Pseudomonas aeruginosa and Klebsiella pneumonia [27]. However, knowing the
differentiation of the microbiota, this information was not proven in the ophthalmic
cavity. Despite the promising results of the studies cited, specific protocols in randomized
studies, with follow-up, employing larger and sufficient sample sizes to produce a
consistent conclusion.

B CONCLUSION

Platelet aggregates show promising results in patients with ophthalmic disorders.
However, further clinical studies are recommended for a standardization of the technique
and investigation in anophthalmic patients.
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