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Purpose: Platelet rich plasma (PRP) is an autologous preparation that concentrates platelets in a small volume of plasma. The purpose 
of this study was to determine if PRP eye drops improved the symptoms and signs of ocular surface disease.
Patients and Methods: A retrospective case series was conducted of patients who were prescribed PRP eye drops. Subjects were 
excluded if they did not have follow-up, underwent intraocular surgery prior to follow-up, received nerve growth factor treatments, or 
did not have a baseline examination with photography. Symptoms were assessed using the Ocular Surface Disease Index (OSDI). 
Patients also underwent a slit lamp exam, ocular surface staining with fluorescein and lissamine green, and Schirmer testing.
Results: The charts of 47 patients treated with PRP drops for ocular surface disease were reviewed. Sixty-four eyes of 32 patients 
were included in the study who had photographs of lissamine green staining taken at baseline and at follow-up. Thirteen patients 
(28%) had ocular graft-versus-host disease, 16 patients (34%) had Sjögren’s syndrome, and 4 patients (8.5%) had rheumatoid arthritis. 
There was a statistically significant decrease in OSDI score from baseline to follow-up (39.5 vs 30.8 points, p = 0.02). Among the 64 
eyes included, 9 (14%) had an improvement in conjunctival lissamine green staining, while 6 (9%) had an increase in staining at 
follow-up. Among the 20 eyes with Schirmer testing, there was a borderline significant increase in score from baseline to follow-up 
(5.9 vs 9.7, p = 0.06). Among the 44 eyes that had corneal fluorescein staining (CFS) reported, 8 (18.2%) had decreased staining and 2 
(4.5%) had increased staining at follow-up.
Conclusion: Treatment with PRP drops was associated with a significant improvement in symptoms in patients with ocular surface 
disease. Future larger prospective studies are needed to further evaluate the efficacy of PRP drops for treating ocular surface disease.
Keywords: ocular surface disease, cornea, lissamine green, Ocular Surface Disease Index, platelet-rich plasma

Introduction
Human blood-derived topical treatments are increasingly being used in clinical practice for treating chronic severe ocular 
surface disease. Blood-derived products are advantageous in that they mimic certain components of natural tears, 
providing a mixture of growth factors and cytokines to the ocular surface.1 In addition, blood-derived therapies have 
also been studied for the treatment of pigment epithelial detachments, corneal ulcers, recurrent erosion syndrome, 
chemical injury, limbal stem cell deficiency and superior limbic keratoconjunctivitis.2

There are various blood-derived preparations that can be used to treat ocular surface disease. The first is autologous 
serum drops. Some studies have shown autologous serum to be effective in treating severe dry eye disease compared to 
preservative free artificial tears with varying results.3–5 However, the efficacy of autologous serum may be limited if 
circulating antibodies and pro-inflammatory cytokines are present as this may limit wound healing.6 Platelet preparations 
have also been used to treat ocular surface disease, including platelet-rich plasma (PRP), plasma rich in growth factors 
(PRGF) and platelet lysate.7 The advantage of platelet preparations is that they contain increased concentrations of 
growth factors, anti-inflammatory cytokines, and other platelet derivatives that have a role in wound healing and tissue 
regeneration.8 However, while they show promising results, blood-derived products can be costly and inconvenient for 
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some patients.2 In addition, there is a lack of consensus regarding the use of blood products in the field of ophthalmology 
since many studies are based on heterogeneous blood products. In addition, there is also a need for more randomized 
clinical trials and stringent diagnostic tools to evaluate the impact of these blood products on ocular surface disease.9,10 

An additional limitation to their use is that there is variability in regard to regulatory oversight and methods of 
preparation, and there are no standardized international protocols.1 Of note, allogenic blood products are now becoming 
an important alternative source as their production is not based on the health status of the patient.9,11

Platelet rich plasma is made by isolating and subsequently concentrating platelets in plasma. PRP can be prepared 
using a single or two-step centrifugation process.12 PRP is prepared from whole blood that is collected in the presence of 
a 3.2% sodium citrate anticoagulant solution, which is then centrifuged to isolate a platelet-enriched supernatant plasma. 
The PRP is divided into 3–4 mL aliquots and can be stored at 4°C for one week or at −20°C for an extended period of 
time.13 The growth factors present in PRP are thought to activate macrophages, induce cell repair and angiogenesis.8 

Platelets store several biologically active agents such as growth factors inside granules, including platelet-derived growth 
factor (PDGF), epidermal growth factor (EGF), fibroblast growth factor (FGF), transforming growth factor (TGF), nerve 
growth factor (NGF) and insulin-like growth factor (IGF).12 PDGF, which is present in PRP, is thought to play a major 
role in wound healing, increasing the number of repaired cells, stimulating angiogenesis and supporting the development 
of new blood vessels and activated macrophages.1 To date, there is not a study that indicates an optimal concentration of 
growth factors; in addition, growth factors do not directly correlate with a patient’s platelet count.14 Blood products also 
include important metabolites.15 In addition, these products, unlike serum drops, do not contain leukocytes that may 
increase levels of pro-inflammatory cytokines.16

There are a small number of studies that suggest that PRP eye drops promote wound healing in ocular surface disease. 
However, there is a need for additional clinical studies to elucidate the role and efficacy of PRP eye drops in treating dry 
eye disease. The purpose of this study is to determine whether the addition of PRP eye drops for patients with severe 
ocular surface disease refractory to conservative measures provides subjective and objective clinical improvements.

Materials and Methods
Study Population
A retrospective case series was conducted of patients who were prescribed autologous PRP eye drops for the treatment of 
ocular surface disease. Patients were treated with 20% PRP eye drops four times daily for an average of three months. 
Subjects were excluded if they did not have a follow-up visit, underwent intraocular surgery prior to their follow-up visit, 
received nerve growth factor treatments or did not have a baseline examination with photography.

Grading of Images of Conjunctival Staining with Lissamine Green
Lissamine green was administered using GreenGlo strips (Figure 1, GreenGloTM, HUB Pharmaceuticals, LLC, 
Scottsdale, AZ), which each contain 1.5 mg of lissamine green. Slit lamp photographs of lissamine green staining of 
the bulbar conjunctiva were graded using the Oxford grading scale based on standard reference images, assigning an 
ordinal scale number to indicate disease severity. The nasal and temporal conjunctiva of each eye was evaluated on 
a scale of 0 to 3.

Assessment of Dry Eye Disease
Symptoms were assessed using the Ocular Surface Disease Index (OSDI). Patients also underwent a slit lamp exam, 
which included ocular surface staining with fluorescein and lissamine green.

Statistical Methods
We performed descriptive analyses using mean, standard deviation (SD), median, interquartile and range for continuous 
measures, and using count and percentage for categorical measures. A statistical comparison between baseline and follow-up 
visits for person-level OSDI score was performed using a paired t-test, and a comparison of eye-level scores of signs 
(conjunctival lissamine green staining score, Schirmer test score) was performed using the generalized linear model. Inter- 
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eye correlation was accounted for by using generalized estimating equations. All statistical comparisons were performed in 
SAS v9.4 (SAS Institute Inc., Cary, NC) and two-sided p < 0.05 was considered statistically significant.

Results
The charts of 47 patients with a history of ocular surface disease were reviewed who had been prescribed PRP drops and 
were included in this analysis (Table 1). Sixty-four eyes of 32 patients had evaluable photographs of lissamine green 
staining taken at the baseline and at follow-up. The mean (SD) age at the baseline visit was 60 (13) years (range: 33 to 
87) and 39/47 patients (83%) were females. Thirty-one of the 47 patients had a history of a systemic disease including 13 
patients (28%) with ocular graft-versus-host disease, 16 patients (34%) with Sjögren’s syndrome, and 4 patients (8.5%) 
with rheumatoid arthritis. Two of these patients had a diagnosis of both Sjögren’s syndrome and rheumatoid arthritis. The 

Figure 1 Photograph of lissamine green staining at baseline visit.

Table 1 Descriptive Statistics for Baseline Patient 
Characteristics (n = 47)

Patient Characteristics

Gender

Male 8 (17.0%)

Female 39 (83.0%)

Age (years)

Mean (SD) 60.0 (13.3)

Median (Q1-Q3) 60.0 (53.0, 71.0)

Min, Max (33, 87)

(Continued)
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median length of follow-up was 182 days (interquartile: 126–245 days), and 162.6 days for 32 patients who had follow- 
up photographs taken.

There was a statistically significant decrease in OSDI score (ie, improvement in symptoms) from baseline to follow- 
up (39.5 vs 30.8 points, p = 0.02, Table 2). Among the 64 eyes included, 9 (14%) eyes had an improvement in 
conjunctival lissamine green staining (improving by ≥1 point), 49 (77%) eyes had stable staining and 6 (9%) eyes had 
increased staining (by ≥1 point) at follow-up. Among the 20 eyes with Schirmer testing, there was a borderline 
significant increase in score (ie, improvement in sign) from baseline to follow-up visit (5.9 vs 9.7, p = 0.06). There 
were no statistically significant associations between change in OSDI score or Schirmer’s score and baseline character
istics. Among the 44 eyes that had corneal fluorescein staining (CFS) reported at baseline and follow-up examinations, 8 
(18.2%) had decreased staining and 2 (4.5%) had increased staining on follow-up. There was not sufficient data available 
regarding tear film breakup time to perform an analysis.

Table 2 Symptoms and Signs at Baseline and Follow-Up

Measurement Baseline Follow Up Difference  
(Follow Up Baseline)

p-value*

OSDI 0.02*

Mean (SD) 39.5 (26.1) 30.8 (23.1) −8.6 (23.9)

Median (Q1-Q3) 40.7 (15.0, 55.0) 26.2 (10.4, 47.7) −5.3 (−23.0, 6.8)

Min, Max (2, 100) (2, 85.4) (−70.8, 45.8)

Schirmer score 0.06**

Mean (SD) 5.9 (2.2) 9.7 (8.0) 3.8 (6.9)

Median (Q1-Q3) 5.0 (4.5, 7.0) 5.5 (5.0, 11.0) 2.0 (−0.5, 4.5)

Min, Max (3, 11) (4, 34) (−2, 24)

Notes: *Based on paired t-test; Bold font shows statistical significance. **From generalized linear model with inter-eye correlation 
accounted for using generalized estimating equations.

Table 1 (Continued). 

Patient Characteristics

Medical history

GVHD (%) 13 (27.7%)

Sjogren’s syndrome (%) 16 (34.0%)

Rheumatoid Arthritis (%) 4 (8.5%)

Glaucoma (%) 4 (8.5%)

Refractive surgery (%) 2 (4.3%)

Follow-up interval (days)

Mean (SD) 183 (66.7)

Median (Q1-Q3) 182 (126, 245)

Min, Max (70, 308)
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Discussion
Recently, there has been a large expansion in treatment modalities available to treat the different causes of dry eye 
disease. The treatment of dry eye should follow a stepwise approach based upon the patient’s symptoms and the 
underlying pathophysiology of their condition.7 For patients with symptoms that are refractory to conservative measures 
and lubricants, there are several prescription medications that can be utilized. In addition, blood products are increasingly 
being used that have resulted in an improvement in the symptoms and signs of dry eye disease.

In our study, we found that patients treated with PRP had a statistically significant improvement in dry eye symptoms 
as measured by the OSDI. The mean difference in the OSDI score was 8.6 points, which is clinically significant. Based 
on Miller et al article, the minimal clinically important difference (MCID) ranges from 7.0 to 9.9 for all OSDI categories. 
In patients with mild or moderate symptoms, the MCID for OSDI is 4.5 to 7.3 whereas for those with severe symptoms, 
the MCID is 7.3 to 13.4.17 In addition, most eyes that were treated had stable or improved lissamine green conjunctival 
staining at follow-up. Among the 44 eyes that had fluorescein staining reported at baseline and follow-up examinations, 
18.2% had decreased staining and 4.5% had increased staining on follow-up.

Previous studies have shown promising results for PRP drops in treating the signs and symptoms of moderate-to-severe 
DED. For example, Alio et al showed PRP was associated with a significant improvement in dry eye symptoms and signs in 
368 patients with moderate-to-severe dry eye at 6 weeks of follow-up.18 There was an improvement of dry eye symptoms in 
87.5% of cases and a decrease in CFS in 76.1% of patients. They also observed that 28.8% of patients improved by at least one 
line of best corrected visual acuity (BCVA). In addition, there was a statistically significant decrease in OSDI scores and in 
CFS (Oxford scale) after treatment.18 Another study was conducted in 156 eyes of 80 patients with chronic ocular surface 
syndrome (OSS) following laser in situ keratomileusis (LASIK) who were treated with autologous platelet-rich plasma E-PRP 
six times daily for six weeks. In this study, Alio et al observed a significant improvement in dry eye symptoms in 85% of cases. 
The study also found an improvement of CFS in 89.6% of patients, complete corneal healing in all three (1.9%) patients who 
presented with severe punctate keratitis at baseline, and improvement of conjunctival hyperemia in 93.3% of patients who had 
ocular surface inflammation. There was also a significant improvement in logMAR CDVA.19 Finally, García-Conca et al 
compared 44 patients treated with PRP to 39 patients treated with sodium hyaluronate artificial tears who had hyposecretory 
dry eyes at 15 and 30 days of treatment. They observed a statistically significant reduction in symptoms. In addition, they 
observed visual improvement, as well as improvements in hyperemia, ocular surface staining, Schirmer test scores, and 
osmolarity in the PRP group compared to the artificial tear group. They also found statistically significant improvements in the 
PRP group in visual acuity, hyperemia, osmolarity and ocular surface staining when compared to baseline values.20

While all of these results were promising, future larger prospective studies are needed to further evaluate the efficacy 
of PRP drops for treating ocular surface disease. Of note, a double-blind, randomized, parallel non-inferiority trial will 
compare the efficacy of 100% autologous platelet-rich plasma (APRP) to 100% autologous serum (AS) drops in patients 
with moderate-to-severe DED. The trial is currently in the recruitment stage.21

While dry eye disease affects millions of patients, the advances that have been made in the treatment of DED are 
helping to decrease the burden of disease on patients’ lives. Blood derivatives including PRP eye drops may have 
a strong therapeutic role in healing advanced ocular surface disease. Of note, PRP eye drops should be used as an adjunct 
to other conservative treatments in patients with severe ocular surface disease. PRP has the advantage of containing 
a large quantity of growth factors that promote wound healing at the ocular surface. We found that treatment with PRP 
drops was associated with a significant improvement in symptoms in patients with ocular surface disease and showed 
improvement in certain clinical signs. While the limitations of this study include study size and length of follow-up, we 
believe that this study is clinically relevant to patients with severe ocular surface disease refractory to conservative 
treatment measures. Future larger prospective and comparative studies with more advanced diagnostic techniques and 
standardization of protocols are needed to further evaluate the efficacy of PRP drops for treating ocular surface disease.

Conclusions
We found that treatment with PRP drops was associated with a significant improvement in dry eye symptoms in patients 
with ocular surface disease. The majority of eyes treated had stable or decreased ocular surface staining at follow-up. 

Clinical Ophthalmology 2022:16                                                                                                   https://doi.org/10.2147/OPTH.S391536                                                                                                                                                                                                                       

DovePress                                                                                                                       
4211

Dovepress                                                                                                                                                     Nadelmann et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Future larger prospective and comparative studies are needed to further evaluate the efficacy of PRP drops for treating 
ocular surface disease.

Ethics Approval and Informed Consent
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