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Use of allogeneic platelet-rich
plasma for the treatment of
autoimmune ocular surface
disorders: case series

Maura Mancini*, Elisa Imelde Postorino, Ludovica Gargiulo
and Pasquale Aragona

Department of Biomedical Sciences, Ophthalmology Clinic, University of Messina, Messina, Italy

Purpose: To assess the effectiveness of topical allogeneic platelet-rich plasma
(PRP) eye drops for the treatment of symptoms and clinical signs in patients with
severe dry eye disease as a secondary condition caused by Sjégren’s syndrome (SS).

Design: Case series and literature review.

Methods: Six eyes from three consecutive patients with severe dry eye from SS
were evaluated. The eyes were treated with allogeneic topical PRP eye drops,
with one drop applied six times daily for 3 months. A post-treatment follow-up
evaluation was conducted 3 months after treatment suspension. We evaluated
subjective symptoms, visual acuity, tear breakup time, the results of Schirmer’s |
test, fluorescein corneal and conjunctival staining, and corneal sensitivity.

Results: The symptoms and visual acuity improved significantly in all patients.
There was a significant improvement in corneal sensitivity and a decrease or
disappearance of fluorescein corneal staining.

Conclusion: The treatment with allogenic PRP eye drops of patients with SS-
related severe dry eye disease has proven to be very effective, with an
improvement in symptoms and main clinical signs.

KEYWORDS

dry eye disease (DED), allogeneic platelet rich plasma, growth factors, Sjogren’s
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Introduction

Sjogren’s syndrome (SS) is one of the main causes of severe dry eye disease (DED).
DED affects about 8% of the over 108 million Americans over the age of 50 years; about 1
out of 10 of these DED patients have underlying SS (1).

SS manifests as a chronic and debilitating inflammation, which is mediated by the
production of autoantibodies and lymphocytic infiltration, and, ultimately, causes
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permanent destruction of the exocrine glands, resulting in “sicca”
symptoms, such as dry eyes and dry mouth (2).

The damage to the ocular surface caused by SS can range from
instances of superficial punctate keratitis of varying levels of severity
to, if not diagnosed and treated accurately, more severe cases with
corneal ulcers and scars that can significantly impair visual function
and even cause irreversible blindness.

Today, the use of blood-based eye drops as a therapy for various
diseases of the eye surface has become increasingly popular in
ophthalmic practice. Their use is based on the promotion of cell
proliferation and migration owing to the presence of metabolically
active substances, in particular growth factors (3).

The use of blood products as a treatment for pathologies of the
eye surface was developed over 40 years ago by administering
autologous serum-based eye drops to patients with corneal
chemical damage (4) and, 10 years later, to patients with DED
related to SS (5).

At present, the use of these substances has improved and has
been applied in severe cases of ocular surface damage in which
conventional treatments are not sufficient to restore the
homeostasis of this delicate system.

Compared with more traditional therapies, blood-derived eye
drops contain several biochemical constituents that function in a
way that is more similar to natural tears (6, 7). Their effect on the
growth and proliferation of corneal epithelial cells has been
demonstrated in in vitro and in vivo studies (8-10).

Platelet-rich plasma (PRP), obtained from total non-clotted
blood, is very rich in platelets and growth factors (GFs). GFs are
biological mediators that promote cell proliferation by binding to
specific cell surface receptors (11). There are many growth factors,
and each of them has been reported to accelerate different aspects of
wound healing (12, 13).

Platelets are known to secrete some of these factors from alpha
granules. To date, the following GFs have been found to derive from
platelets: platelet-derived angiogenesis factor, platelet-derived
growth factor, platelet-derived epidermal growth factor, and
platelet-derived factor IV (14-16).

PRP has been used for over a decade in several clinical areas
such as orthopedics (17) and maxillofacial surgery (18, 19).

Since PRP eye drops were added to the suite of available
therapeutical interventions in ophthalmology, they have shown
very promising results (20, 21), improving cornea regeneration in
case of keratitis, reducing inflammation, accelerating and
stimulating the wound healing processes, and producing a
lubricating effect (22).

In patients with SS, eye drops of allogeneic origin must be used,
otherwise the presence of autoantibodies or cytokines in the
autologous preparations can cause increased inflammation and
damage to the ocular surface.

We report on a consecutive, non-randomized case series,
conducted to prospectively assess the efficacy of topical allogenic
PRP administration for the treatment of clinical symptoms and signs
in patients with severe DED as a secondary condition caused by SS.
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Materials and methods
Patients

Six eyes of three patients with severe DED due to SS were
prospectively investigated at the Ocular Surface Diseases Unit of the
Institute of Ophthalmology, University of Messina, Messina, Italy.

The patients had severe persistent epithelial defects (PEDs) not
responsive to conventional treatments (e.g., artificial tears and
topical anti-inflammatories) with a significant reduction in
corneal sensitivity.

In addition to their usual therapy, patients were treated with
allogeneic PRP eye drops prepared at the Transfusion Service of the
University Hospital “G. Martino” of Messina. The prescribed
regimen for the eye drops was one drop six times a day for 3
months, and outcomes were evaluated at a follow-up visit 3 months
after the suspension of the treatment.

The patients signed an informed consent form for the use of
personal data and images from the study.

Measures

For each patient, the following clinical parameters were evaluated
before and after the treatment: subjective symptoms on the Ocular
Surface Disease Index© (OSDIO) scale, best corrected visual acuity
(BCVA; Snellen) test, tear breakup time (TBUT) test, corneal and
conjunctival staining with fluorescein, and Schirmer’s I test, and
corneal sensitivity (with the Cochet-Bonnet aesthesiometer).

The classification criteria developed by the Sjogren’s
International Collaborative Clinical Alliance (SICCA) is based on
a quantitative assessment of conjunctival surface damage. It has
been used for the assessment and staging of SICCA
keratoconjunctivitis, using fluorescein staining for the cornea
assessment and lissamine green for the conjunctiva.

The score on the SICCA Ocular Staining Score (OSS) grading
system is obtained by summing the fluorescein score with the
lissamine green score, with a maximum value of 12 for each eye.
The OSS scores above three are considered pathological and
indicative of a DED diagnosis (23).

Allogeneic platelet-rich plasma preparation

Platelet-rich plasma is characterized by a platelet concentration
of over 1 x 106/mL. To obtain PRP, 30 mL of venous blood, from
donors with the same blood type as the patient, is drawn in tubes
with 3.2% sodium citrate to prevent platelet activation prior to its
use. A first centrifugation at a relatively low speed (i.e., 10 minutes
of a soft spin from 200 g to 600 g) separates the whole blood into
three layers: an upper layer that contains mostly platelets and white
blood cells (WBCs); an intermediate thin layer of a whitish color,
called buffy coat (BC), which is rich in WBCs; and a bottom layer
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that consists of mostly red blood cells (RBCs). The upper layer and
superficial BC are transferred into another sterile tube for a second
centrifugation step at higher speeds (i.e., 10 minutes of a hard spin
at 2,300 g) to concentrate the platelets. The upper two-thirds of the
volume, called platelet-poor plasma (PPP), is discarded, whereas the
lower one-third (5 mL of plasma) is homogenized by gently shaking
the tube to create PRP. The product can be used either undiluted or
diluted in balanced salt solution (BSS), sealed in vials or bottles, and
stored in the refrigerator at 4°C for a maximum of 1 week or at —20°
C for longer periods (3).

Case 1

Case 1 was a 47-year-old woman, presenting with an
undifferentiated connective tissue disease for 20 years,
Hashimoto’s thyroiditis for 15 years, and scleroderma for 4 years,
and receiving systemic therapy with 200 mg/day of
hydroxychloroquine (Plaquenil®; Sanofi Italy, Milan, Italy) for 20
years. She presented to our clinic citing intense photophobia and
burning and foreign body sensations. The clinical evaluation found
significant impairment of the ocular surface, with reduced tear film
stability, mucous plaques in the tear film, and persistent epithelial
defects (PEDs). Furthermore, Case 1 was also found to have
conjunctival epithelium alterations with conjunctival folds.

The initially prescribed therapy comprised warm compresses;
preservative-free tear substitutes containing 0.2% sodium
hyaluronate (Hyalistil BIO PF; SIFI, Aci Sant’Antonio, Italy); and,
if there was a severe exacerbation of symptoms, corticosteroid
treatment with either 0.3% hydrocortisone or 0.1%
dexamethasone, depending on the clinical severity.

Given the frequent clinical exacerbations and the risks linked to
corneal hypoesthesia, we decided, after 6 months of unsuccessful
treatment, to add allogeneic PRP eye drops administered six times a
day for 3 months.

After 3 months of treatment the evaluated symptoms and
clinical parameters showed a significant improvement, as shown
in Table 1 and Figure 1. Furthermore, 3 months after PRP eye drops

10.3389/fopht.2023.1215848

treatment suspension, the clinical features remained stable without
any further need for corticosteroid treatment.

Case 2

Case 2 was a 70-year-old woman presenting with rheumatoid
arthritis for the last 20 years and in systemic therapy with 200 mg/
day of hydroxychloroquine (Sanofi Italy). This was a challenging
case, as the woman had undergone radial keratotomy with 12
incisions in the right eye and 16 in the left eye for myopic
correction 35 years ago. The patient was also being treated with
hypotensive drops [0.1% timolol quaque die (QD), 0.2%
brimonidine bis in die (BID)] for glaucoma, beginning 10 years
ago. All the clinical features listed above had led to
corneoconjunctival lesions, resulting in visual acuity and corneal
sensitivity impairment. Table 1 presents the patient’s
clinical features.

The initially prescribed therapy comprised warm compresses,
preservative-free tear substitutes containing 0.2% sodium
hyaluronate (Hyalistil BIO PF; SIFI), and 0.1% cyclosporine A eye
drops (Ikervis®; Santen Pharmaceutical Co., Ltd., Milan, Italy),
with one drop administered four times a day.

As the patient’s clinical features were not improving, despite the
treatment and with a high risk of neurotrophic ulcer development,
allogeneic PRP eye drops administered six times a day for 3 months
were added to the treatment.

After 3 months of treatment with PRP eye drops, the evaluated
symptoms and clinical parameters showed a significant
improvement. The results are shown in Table 1 and Figure 2.

Case 3

A 63-year-old female patient was admitted to our unit with a
history of primary SS since 2009.

At the clinical evaluation, the patient presented with severe
corneoconjunctival damage.

TABLE 1 The clinical features before and after treatment with platelet-rich plasma eye drops.

OSDI BCVA SCHIRMER OSS GRADING COCHET-
(mm/min) BONNET (cm)
PRE TREATMENT RE RE RE LE RE
Case 1 53 44 8/10 9/10 1 1/5 2/5 8 7 2 3
Case 2 88 92 3/10 2/10 2 1/5 0/5 12 12 1 0
Case 3 69 74 8/10 5/10 3 3 2 11 12 2 2

POST TREATMENT

COCHET-
BONNET (cm)

SCHIRMER
(mm/min)

Case 1 33 30 10/10 10/10 3
Case 2 40 44 7/10 ‘ 5/10 3
Case 3 34 37 9/10 ‘ 9/10 ‘ 3
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FIGURE 1
Case 1: effect of the treatment with platelet-rich plasma eye drops on non-healing persistent epithelial defects (PEDs). (A) right eye before

treatment; (B) left eye before treatment; (C) right eye after 3 months of treatment; and (D) left eye after 3 months of treatment

FIGURE 2
Case 2: effect of the treatment with platelet-rich plasma eye drops on non-healing persistent epithelial defects (PEDs) in a patient who previously
underwent radial keratotomy. (A) right eye before treatment; (B) left eye before treatment; (C) right eye after 3 months of treatment; and (D) left eye

after 3 months of treatment.
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Table 1 shows the patient’s clinical features. The initially
prescribed therapy comprised warm compresses, preservative-free
tear substitutes, and, if there was a severe exacerbation of
symptoms, corticosteroid treatment with either 0.3%
hydrocortisone or 0.1% dexamethasone 0.1%, depending on the
clinical severity. Allogeneic PRP eye drops administered six times a
day for 3 months were added to the therapy. After 3 months of
treatment with PRP eye drops, the evaluated symptoms and clinical
parameters showed a significant improvement. The results are
shown in Table 1 and Figure 3.

At the 3-month follow-up, the clinical evaluation showed a
stable condition.

Discussion

DED treatment in patients with SS, unlike in patients with other
forms of DED, must address severe inflammatory components and
more complex clinical presentations. The first line of treatment for
DED in SS is preservative-free tear substitutes and anti-
inflammatory therapy, alongside the use of topical corticosteroids
or immunomodulators.

The use of blood products as a treatment for ocular surface
diseases has greatly improved in recent years and can now be applied
in severe cases that are unresponsive to conventional treatments.

These blood products consist of eye drops derived either from
the patient’s own peripheral blood (an autologous source) or from a
donor (an allogeneic source, taken from adult or umbilical cord

10.3389/fopht.2023.1215848

blood) and prepared in the form of a serum comprising PRP,
plasma rich in growth factors (PRGF), and platelet lysate (PL) (24).

Several issues surrounding PRP eye drops are still under debate,
relating both to the lack of a standardized protocol for the
preparation and storage of the eye drops and to the absence of a
consensus on the clinical strategy necessary to achieve the best
results, including the optimal clinical outcomes, patient
stratification, length of treatment, and grounds for repeated
treatment (3).

Although serum eye drops (SEDs) of autologous origin are still
the most manufactured product for DED treatment, an increasing
number of centers worldwide are now producing SEDs from
allogeneic blood donors (25, 26). Moreover, some authors have
reported that the peripheral serum of patients with SS and ocular
graft-versus-host disease (0GVHD), which represent two causes of
severe DED, might contain high concentrations of pro-
inflammatory mediators potentially harmful to the ocular
surface (27).

Compared with serum-based eye drops, platelet-based eye
drops contain more growth factors and adhesion molecules and
fewer pro-inflammatory cytokines (28).

Platelets play a main role in the wound healing process, as they
have high concentrations of GFs and cytokines contained in their o.-
granules, such as platelet-derived growth factor (PDGEF),
transforming growth factor beta (TGF-B), and platelet factor IV
(29). PRP acts by stimulating the release of PDGF, which is the first
growth factor (GF) involved in wound healing, and of TGF-f.
PDGEF triggers the increase of activated macrophages along with the

FIGURE 3

Case 3: effect of the treatment with platelet-rich plasma eye drops on non-healing persistent epithelial defects (PEDs). (A) right eye before
treatment; (B) left eye before treatment; (C) right eye after 3 months of treatment; and (D) left eye after 3 months of treatment.
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development of new blood vessels. TGF- can induce chemotaxis
and control epithelial proliferation, maintaining cells in an
undifferentiated state. Furthermore, other important factors
include epidermal growth factor (EGF), which accelerates corneal
epithelial proliferation, and vascular endothelial growth factor
(VEGF) and fibroblast growth factor 2 (FGF-2), which play a role
in the angiogenesis process (30).

A 2023 study highlighted the superiority of PRP in relieving the
symptoms of DED in patients with primary Sjogren’s syndrome
(pSS), compared with AS (31).

With regard to platelet-derived eye drops, autologous PRP is
still the most-used product for DED treatments, whereas allogeneic
PRP, developed for other fields of application, is still in its early
stages as an eye-drop treatment. As far as we know, these are the
first cases of patients with DED due to SS treated with allogeneic
PRP to be described in the literature. Further new data are needed
need to confirm these very promising results.

Conclusion

Allogeneic PRP applied topically to patients with SS-derived
DED proved to be very effective in improving both symptoms and
signs. PRP should not be understood as a replacement therapy for
anti-inflammatory drugs, but as an adjunctive treatment to be
combined with anti-inflammatory drugs in severe cases that are
refractory to conventional therapies. Given its ability to improve
corneal sensitivity, PRP eye drops could represent a treatment
strategy that can be considered when nerve growth factor (NGF)-
based eye drops are unavailable.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

References

1. Akpek EK, Klimava A, Thorne JE, Don M, Kaevalin L, Ann O. Evaluation of
patients with dry eye for presence of underlying Sjogren syndrome. Cornea (2009) 28
(5):493-7. doi: 10.1097/ICO.0b013e31818d3846

2. Kassan SS, Moutsopoulos HM. Clinical manifestations and early diagnosis of Sjogren
syndrome. Arch Intern Med (2004) 164(12):1275-84. doi: 10.1001/archinte.164.12.1275

3. Bernabei F, Roda M, Buzzi M, Pellegrini M, Giannaccare G, Versura P Blood-
based treatments for severe dry eye disease: the need of a consensus. J Clin Med (2019) 8
(9):1478. doi: 10.3390/jcm8091478

4. Ralph RA, Doane MG, Dohlman CH. Clinical experience with a mobile ocular
perfusion pump. Arch Ophtalmolol. (1975) 93(10):1039-43. doi: 10.1001/
archopht.1975.01010020815015

5. Fox RI, Chan R, Michelson ]JB, Belmont JB, Michelson PE. Beneficial effect of
artificial tears made with autologous serum in patients with keratoconjunctivitis sicca.
Arthritis Rheumatol (1984) 27:459-61. doi: 10.1002/art.1780270415

6. Kojima T, Higuchi A, Goto E, Matsumoto Y, Dogru M, Tsubota K. Autologous
serum eye drops for the treatment of dry eye diseases. Cornea (2008) 27:25-30. doi:
10.1097/ICO.0b013e31817f3a0e

7. Tsubota K, Goto E, Shimmura S, Shimazaki J. Treatment of persistent corneal
epithelial defect by autologous serum application. Ophthalmology (1999) 106:1984-9.
doi: 10.1016/S0161-6420(99)90412-8

Frontiers in Ophthalmology

10.3389/fopht.2023.1215848

Ethics statement

Ethics committee approval is not required for this type of
manuscript (Case series). The studies were conducted in
accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study. Written informed consent was
obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

Author contributions

All authors listed have made a substantial, direct, and
intellectual contribution to the work, and approved it
for publication.

Conflict of interest

PA is a consultant for the following companies: AbbVie, Alcon,
Bausch + Lomb, DMG, FB Vision, Fidia Farmaceutici S.p.A.,
Medivis, Santen Pharmaceutical Co., Ltd., SIFL, and Théa.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

8. Freire V, Andollo N, Etxebarria J, Duran JA, Morales M. In vitro effects of three blood
derivatives on human corneal epithelial cells. Invest Ophthalmol Vis Sci (2012) 53:5571-8. doi:
10.1167/iovs.11-7340

9. Liu L, Hartwig D, Harloft S, Herminghaus P, Wedel T, Kasper K, et al. Corneal
epitheliotropic capacity of three different blood-derived preparations. Invest
Ophthalmol Vis Sci (2006) 47:2438-44. doi: 10.1167/iovs.05-0876

10. Huang CJ, Sun YC, Christopher K, Pai AS-I, Lu C-J, Hu F-R, et al. Comparison
of corneal epitheliotrophic capacities among human platelet lysates and other blood
derivatives. PloS One (2017) 12:e0171008. doi: 10.1371/journal.pone.0171008

11. Knighton DR, Ciresi K, Fiegel VD, Schumerth S, Butler E, Cerra F. Stimulation
of repair in chronic, nonhealing, cutaneous ulcers using platelet-derived wound healing
formula. Surg Gynecol Obstet. (1990) 170:56-60.

12. Canalis E. Clinical review 35. Growth factors and their potential clinical value.
Clin Endocrinol Metab (1992) 75(1):1-4. doi: 10.1210/jcem.75.1.1618994

13. Lynch SE, Colvin RB, Antoniades HN. Growth factors in wound healing: single
and synergistic effects on partial thickness porcine skin wounds. J Clin Invest. (1989)
84:640-6. doi: 10.1172/JCI114210

14. Knighton DR, Hunt TK, Thakral KK, Goodson W. Role of platelet and fibrin in
the healing sequence: an in vivo study of angiogenesis and collagen synthesis. Ann Surg
(1982) 196(4):379-88. doi: 10.1097/00000658-198210000-00001

frontiersin.org


https://doi.org/10.1097/ICO.0b013e31818d3846
https://doi.org/10.1001/archinte.164.12.1275
https://doi.org/10.3390/jcm8091478
https://doi.org/10.1001/archopht.1975.01010020815015
https://doi.org/10.1001/archopht.1975.01010020815015
https://doi.org/10.1002/art.1780270415
https://doi.org/10.1097/ICO.0b013e31817f3a0e
https://doi.org/10.1016/S0161-6420(99)90412-8
https://doi.org/10.1167/iovs.11-7340
https://doi.org/10.1167/iovs.05-0876
https://doi.org/10.1371/journal.pone.0171008
https://doi.org/10.1210/jcem.75.1.1618994
https://doi.org/10.1172/JCI114210
https://doi.org/10.1097/00000658-198210000-00001
https://doi.org/10.3389/fopht.2023.1215848
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

Mancini et al.

15. Ross R, Glomset J, Kariya B, Harker L. A platelet-dependent serum factor that
stimulates the proliferation of arterial smooth muscle cells in vitro. Proc Natl Acad Sci U
S A. (1974) 71(4):1207-10. doi: 10.1073/pnas.71.4.1207

16. Antoniades HN, Scher CD, Stiles CD. Purification of human platelet-derived
growth factor. Proc Natl Acad Sci U S A. (1979) 76:1809-13. doi: 10.1073/pnas.76.4.1809

17. Marx RE. Platelet-rich plasma (PRP): what is PRP and what is not PRP? Implant
Dent. (2001) 10(4):225-8. doi: 10.1097/00008505-200110000-00002

18. Sammartino G, Tia M, Marenzi G, Espedito di Lauro A, D’Agostino E, Claudio
PP. Use of autologous platelet-rich plasma (PRP) in periodontal defect treatment after
extraction of impacted mandibular third molars. ] Oral Maxillofac Surg (2005) 63:766-
70. doi: 10.1016/j.joms.2005.02.010

19. Choi B-H, Im C-J, Huh J-Y, Suh J-J, Lee S-H. Effect of platelet-rich plasma on
bone regeneration in autogenous bone graft. Int ] Oral Maxillofac Surg (2004) 33:56-9.
doi: 10.1054/ijom.2003.0466

20. Ali6 JL, Abad M, Artola A, Rodriguez-Prats JL, Pastor S, Ruiz-Colecha J. Use of
autologous platelet- rich plasma in the treatment of dormant corneal ulcers.
Ophthalmology (2007) 114:1286-93. doi: 10.1016/j.0phtha.2006.10.044

21. Ali6 JL, Pastor S, Ruiz-Colecha ], Rodriguez A, Artola A. Treatment of ocular
surface syndrome after LASIK with autologous platelet-rich plasma. J Refract Surg
(2007) 23(6):617-9. doi: 10.3928/1081-597X-20070601-13

22. Alio JL, Colecha JR, Pastor S, Rodriguez A, Artola A. Symptomatic dry eye
treatment with autologous platelet-rich plasma. Ophthalmic Res (2007) 39(3):124-9. doi:
10.1159/000100933

23. Whitcher JP, Shiboski CH, Shibosky SC, Greenspan ]S, Daniels TESjogren's
International Collaborative Clinical Alliance Research Groups. A simplified
quantitative method for assessing keratoconjunctivitis sicca from the Sjogren ‘s
Syndrome International Registry. Am ] Ophthalmol (2010) 149:405-15. doi: 10.1016/
1.2j0.2009.09.013

Frontiers in Ophthalmology

07

10.3389/fopht.2023.1215848

24. Giannaccare G, Versura P, Buzzi M, Primavera L, Pellegrini M, Campos EC,
et al. Blood derived eye drops for the treatment of cornea and ocular surface diseases.
Transfus Apher Sci (2017) 56(4):595-604. doi: 10.1016/j.transci.2017.07.023

25. Espinosa A, Hjorth-Hansen H, Aasly K, Teigum I, Sivertsen G, Seghatchian J,
et al. Implementation of a standardized method for the production of allogeneic serum
eye drops from regular blood donors in a Norwegian University Hospital: Some
methodological aspects and clinical considerations. Transfus Apher Sci (2015) 53
(1):88-91. doi: 10.1016/j.transci.2015.05.014

26. Anitua E, de la Fuente M, Merayo-Lloves ], Muruzabal F, Orive G. Allogeneic blood-
based therapies: hype or hope? Eye (Lond). (2017) 31(4):509-10. doi: 10.1038/eye.2016.268

27. Stenwall PA, Bergstrom M, Seiron P, Sellberg F, Olsson T, Knutson F, et al.
Improving the anti-inflammatory effect of serum eye drops using allogeneic serum
permissive for regulatory T cell induction. Acta Ophthalmol (2015) 93:654-7. doi:
10.1111/20s.12801

28. Garcia-Conca V, Abad-Collado M, Hueso-Abancens JR, Mengual-Verdu E,
Pifiero DP, Aguirre-Balsalobre F, et al. Efficacy and safety of treatment of
hyposecretory dry eye with platelet-rich plasma. Acta Ophthalmol (2019) 97(2):170-
8. doi: 10.1111/a0s.13907

29. Lubkowska A, Dolegowska B, Banfi G. Growth factor content PRP and their
applicability in medicine. J Biol Regul Homeost Agents. (2012) 26(2 Suppl 1):3-22.

30. Alio JL, Arnalich-Montiel F, Rodriguez AE. The role of “eye platelet rich plasma”
(E-PRP) for wound healing in ophthalmology. Curr Pharm Biotechnol (2012) 13:1257-
65. doi: 10.2174/138920112800624355

31. Wrébel-Dudzifiska D, Przekora A, Kazimierczak P, Cwiklinska-Haszcz A,
Kosior-Jarecka E, Zarnowski T. The comparison between the composition of 100%
Autologous serum and 100% Platelet-rich plasma eye drops and their impact on the
treatment effectiveness of dry eye disease in primary sjogren syndrome. J Clin Med
(2023) 12(9):3126. doi: 10.3390/jcm12093126

frontiersin.org


https://doi.org/10.1073/pnas.71.4.1207
https://doi.org/10.1073/pnas.76.4.1809
https://doi.org/10.1097/00008505-200110000-00002
https://doi.org/10.1016/j.joms.2005.02.010
https://doi.org/10.1054/ijom.2003.0466
https://doi.org/10.1016/j.ophtha.2006.10.044
https://doi.org/10.3928/1081-597X-20070601-13
https://doi.org/10.1159/000100933
https://doi.org/10.1016/j.ajo.2009.09.013
https://doi.org/10.1016/j.ajo.2009.09.013
https://doi.org/10.1016/j.transci.2017.07.023
https://doi.org/10.1016/j.transci.2015.05.014
https://doi.org/10.1038/eye.2016.268
https://doi.org/10.1111/aos.12801
https://doi.org/10.1111/aos.13907
https://doi.org/10.2174/138920112800624355
https://doi.org/10.3390/jcm12093126
https://doi.org/10.3389/fopht.2023.1215848
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

	Use of allogeneic platelet-rich plasma for the treatment of autoimmune ocular surface disorders: case series
	Introduction
	Materials and methods
	Patients
	Measures
	Allogeneic platelet-rich plasma preparation

	Case 1
	Case 2
	Case 3
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


