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ABSTRACT

Introduction:  Immunosafe plasma rich in 
growth factors eye drops (is-ePRGF) have shown 
anti-inflammatory and regenerative effects on 
ocular surface diseases (OSD). However, medical 
or technical issues may preclude some patients 
from undergoing autologous blood extraction. 

We aimed to evaluate the safety and clinical out‑
comes of allogeneic is-ePRGF therapy for refrac‑
tory OSD in real-world practice.
Methods:  A single-center cohort was conducted 
involving consecutive patients with severe OSD 
nonresponsive to conventional therapy. All par‑
ticipants received allogeneic is-ePRGF derived 
from healthy family donors as compassion‑
ate treatment (one drop four times daily for 6 
weeks per cycle), with a minimum follow-up of 
3 months. Primary outcomes included symptom 
changes assessed by Ocular Surface Disease Index 
(OSDI) and Symptom Assessment iN Dry Eye 
(SANDE) questionnaires, resolution of persistent 
epithelial defects (PED), and adverse events (AE). 
Secondary outcomes included best-corrected 
visual acuity (BCVA), intraocular pressure (IOP), 
corneal staining, Schirmer I test, tear break-up 
time (BUT), conjunctival bulbar redness, and 
meibomian gland dysfunction (MGD). Multilevel 
mixed-effects models were used to account for 
intra-patient and inter-eye correlations.
Results:  A total of 30 patients (58 eyes; mean 
age 53.4 ± 22.6 years; 50% female) were included. 
The most common diagnoses were severe dry 
eye disease and neurotrophic keratopathy, fre‑
quently associated with autoimmune/inflamma‑
tory conditions. Overall, 12 patients (40%) had 
previously received autologous therapies. Donors 
were primarily first-degree relatives. Median fol‑
low-up was 9 months (range 3‒30 months), with 
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a mean of 6.2 ± 3 cycles. OSDI and SANDE scores 
significantly improved (p < 0.001). Among 12 cases 
with PED, 8 (67%) fully resolved. No AE occurred. 
BCVA (p = 0.010), Schirmer test, BUT, conjuncti‑
val bulbar redness, corneal staining, and MGD 
severity improved significantly (p < 0.001); IOP 
remained stable (p = 0.132).
Conclusions:  Allogeneic is-ePRGF was a safe 
and effective alternative for refractory OSD 
when autologous sources were not available or 
suitable. Standardization of regulatory frame‑
works for allogeneic blood-based therapies is 
needed to support broader clinical adoption.

Keywords:  Allogeneic blood-based eye drops; 
Dry eye disease; Hemoderivatives; Ocular surface 
disease; Plasma rich in growth factors; PRGF

Key Summary Points 

Why carry out this study?

Blood-based therapy has emerged as a prom‑
ising option for refractory ocular surface 
diseases (OSD); however, certain patients 
are medically or technically unsuitable for 
autologous blood donation.

Allogeneic immunosafe plasma rich in 
growth factors eye drops (is-ePRGF) may offer 
a viable alternative to address this unmet 
need.

What was learned from the study?

Allogeneic is-ePRGF derived from healthy 
donors significantly improved both symp‑
toms and clinical signs, showing a safety pro‑
file in patients with refractory OSD who were 
ineligible for autologous blood donation.

The use of allogeneic sources in blood-based 
therapy may enhance biological consist‑
ency, facilitate standardized quality control, 
streamline processing, and expand access to 
regenerative treatments for complex cases.

However, harmonization of regulatory frame‑
work for blood-derived therapies is essential 
to support clinical implementation.

INTRODUCTION

Ocular surface disease (OSD) is an umbrella term 
that encompasses a wide range of pathologies 
affecting any structure of the ocular surface, 
along with related disorders and their correspond‑
ing responses. Refractory OSD refers to a subset 
of conditions that does not adequately respond 
to conventional treatments, leading to vision-
threatening complications such as corneal nerve 
damage, melting, and perforation. It is estimated 
that approximately 10‒15%o patients with mod‑
erate-to-severe dry eye disease (DED) may develop 
a refractory form of the disease, although preva‑
lence can vary depending on diagnostic criteria 
and patient population [1]. The exact underlying 
mechanism is multifactorial and may involve 
chronic and dysregulated inflammation, altered 
ocular surface immunity, and neurotrophic abnor‑
malities that impair tissue healing [2, 3].

Current management of these refractory cases 
includes the use of preservative-free artificial 
tears, topical corticosteroids, immunomodula‑
tors (e.g., cyclosporine A, lifitegrast), autologous 
serum (AS) eye drops, and, in more severe cases, 
systemic immunosuppressants. However, these 
treatments may be associated with suboptimal 
efficacy or adverse effects. For example, long-
term use of corticosteroids can lead to increased 
intraocular pressure and cataract formation, 
while immunomodulators may be poorly tol‑
erated and slow-acting. In addition, recent evi‑
dence suggests that the presence of circulating 
proinflammatory cytokines or systemic medica‑
tions in AS may affect its therapeutic consist‑
ency and safety in some patients [4, 5].

Plasma-based eye drops have gained popu‑
larity in treating these complex cases owing 
to their favorable safety and efficacy profiles 
[5, 6]. Over the last two decades, immunosafe 
plasma rich in growth factors (is-PRGF), an 
autologous platelet-rich plasma (PRP) char‑
acterized by the absence of leukocytes, a con‑
trolled platelet-fibrinogen activation step, 
long-term biostability, and a versatile formu‑
lation (e.g., for topical application as eye drops, 
is-ePRGF; injections; or surgical use as mem‑
brane or clot, termed is-mPRGF/is-cPRGF), has 
been introduced in the armamentarium for 
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refractory OSD cases as an anti-inflammatory 
and regenerative agent [7–12], showing higher 
biological potential than AS or insulin [13, 14].

Unfortunately, not all patients who could 
benefit from the biological properties of is-
ePRGF are suitable for blood extraction. Cer‑
tain patients may have poor venous access, 
low hemoglobin levels, hematological disor‑
ders, anticoagulant medication, or age-related 
issues [15]. Moreover, the blood of patients 
with inflammatory or autoimmune diseases 
may have high levels of proinflammatory 
mediators [16, 17] or cytotoxic drugs that 
could negatively impact the ocular surface [18, 
19]. Immunosuppression may also reduce the 
epitheliotropic properties of hemoderivatives, 
requiring higher concentrations for effective 
outcomes [20]. An allogeneic source from adult 
peripheral blood or umbilical cord blood (UCB) 
is an alternative that could address these limi‑
tations [21–24].

However, conducting randomized controlled 
trials to evaluate the safety and effectiveness of 
a therapy for severe OSD is challenging owing 
to the nature of the disease, the wide range of 
local and systemic comorbidities, and differ‑
ences in the types and dosages of prior local and 
systemic medications. This situation limits the 
translatability of the results into real-world clini‑
cal settings [25]. Currently, there is some indi‑
rect evidence of the comparative efficacy and 
effectiveness of blood-based eye drops [26]; how‑
ever, no direct evidence on allogeneic is-ePRGF 
has been published [6]. Therefore, we aimed 
to report the feasibility and clinical outcomes 
of allogeneic is-ePRGF from healthy donors in 
refractory OSD cases within real-world practice.

METHODS

Study Design

This was an observational, single-center study 
performed at the Instituto Oftalmológico 
Fernández-Vega, Oviedo, Spain. The protocol 
was approved by the Ethics Committees for 
Investigation with Medicinal Products of the 
Principality of Asturias (CEImPA 2023.281), and 

the procedures were conducted in adherence 
with the tenets of the Declaration of Helsinki. 
Written informed consents were obtained from 
every patient and donor before the procedure as 
routine clinical practice, including permission 
to use their medical records for scientific pur‑
poses. Authorization was granted by the Span‑
ish Agency for Medicines and Health Products 
(AEMPS) to initiate allogeneic is-ePRGF as com‑
passionate treatment for every enrolled patient.

Study Participants

Medical records from consecutive patients diag‑
nosed with severe OSD who showed no improve‑
ment after at least 3 months of conventional 
treatment (e.g., non-preservative artificial tears, 
topical/oral antibiotics, topical/oral corticoster‑
oids, therapeutic contact lenses, eye patches, 
punctal occlusion, autologous hemoderivatives, 
or cyclosporine) were reviewed. For each case, 
a request was submitted to AEMPS, and once 
authorization was obtained, patients received 
is-ePRGF under a compassionate use protocol. 
We included patients who had a minimum fol‑
low-up of 3 months. Patients with active ocular 
surface infections were excluded.

Donor Selection

Allogeneic is-ePRGF was procured from healthy 
family members (related or not) with no history 
of blood-borne diseases or blood transfusion and 
no systemic active inflammation. To be eligible for 
blood donation, the relative had to be a minimum 
of 18 years of age and weigh at least 50 kg. An ad 
hoc blood donor questionnaire was completed by 
the donor, and serological tests for Treponema pal-
lidum, human immunodeficiency virus, hepatitis 
B virus, and hepatitis C virus were conducted prior 
to venipuncture. ABO blood type matching was 
not considered.

Allogeneic is‑ePRGF Preparation

Allogeneic is-ePRGF follows the same standard‑
ized protocol as the autologous one, by which 
platelets are around 2.84-fold concentrated, 
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and red and white cells are discarded [11, 27]. 
The streamlined procedure used the single-
use Endoret® Kit (BTI Biotechnology Insti‑
tute, S.L., Vitoria, Spain) and has been pub‑
lished elsewhere [8, 9, 12]. Briefly, blood was 

collected into 9-mL tubes containing 3.8% 
sodium citrate and centrifuged at 580  g for 
8 min for blood component separation. Then, 
under highly sterile conditions inside a bio‑
hazard laminar flow hood, the supernatant was 
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collected by a closed technique, avoiding the 
buffy coat that contains leukocytes. Next, it 
was activated with 10% CaCl2 (50 μL per 1 mL 
of plasma) and incubated at 37 °C for 1 h. The 
released plasma was heated at 56 °C for 60 min 
to reduce the immunologic components [8, 
28]. After that, the supernatants were filtered, 
aliquoted, and stored in a sealed and dispos‑
able kit at −20 °C until use. A sample was taken 
for microbiological control. (Fig. 1).

Treatment Regimen

Once the microbiology control tested negative, 
the patients were instructed to apply one eye 
drop four times daily for 6 weeks (“one cycle”) 
on the affected eye. The number of cycles could 
be extended as needed, and other concomitant 
local or systemic medications could be contin‑
ued except for autologous hemoderivatives, 
which the allogeneic is-ePRGF should replace.

To ensure sterile conditions, storing the is-
ePRGF dispensers at −20 °C for up to 3 months 
and keeping the bottle in use for up to 72 h at 
4 °C was recommended.

Data Extraction

Data collection included demographic and clini‑
cal details such as age at presentation, gender, 

ocular and systemic comorbidities, prior medi‑
cation, and baseline and last follow-up clinical 
subjective and objective outcomes. In addition, 
the donor–recipient relationship was recorded.

Outcome Measures

Assessments were performed during routine 
clinic hours (9 a.m.–5 p.m.); timing relative to 
drop instillation or waking was not standard‑
ized, reflecting real-world practice. The primary 
outcomes included symptom changes, the rate 
of healing for epithelial defects/corneal ulcers, 
and the frequency of adverse events (AE). 
Changes in symptoms from baseline conditions 
were measured using the Ocular Surface Disease 
Index (OSDI) and the Symptom Assessment iN 
Dry Eye (SANDE) questionnaires. The OSDI is a 
12-item questionnaire that assesses certain DED 
symptoms in the past week of a patient’s life; 
its final score ranges from 0 to 100, with higher 
scores representing more significant disability. 
The SANDE questionnaire assesses the frequency 
and severity of dryness and/or irritation symp‑
toms using a visual analog scale from 0 to 100 
[29].

For patients presenting persistent epithelial 
defects (PED) or corneal ulcers, the response was 
categorized as complete resolution (null to mini‑
mal corneal staining), partial improvement (at 
least 50% of healing), stable (no change in the 
corneal defect), or worsening (enlargement or 
deepening of the corneal defect). We recorded 
AE, including but not limited to a burning sensa‑
tion, redness, a sticky sensation, and an allergic 
reaction.

Secondary outcomes included corneal fluo‑
rescein staining, Schirmer I test, tear break-up 
time (BUT), conjunctival bulbar redness, best-
corrected visual acuity (BCVA) at decimal scale, 
and intraocular pressure (IOP).

The area and density of fluorescein corneal 
staining were graded using the following scale: 
stained area (0 = no dotted staining, 1 = staining 
less than 1/3 of the cornea, 2 = staining between 
1/3 and 2/3 of the cornea, and 3 = more than 
2/3 of the cornea) and density (0 = no dotted 
staining, 1 = sparse density, 2 = moderate density, 
and 3 = high density with overlapping corneal 

Fig. 1   Allogeneic immunosafe plasma rich in growth fac-
tors eye drops (is-ePRGF) protocol. (a) Blood was col-
lected into 9-mL tubes containing anticoagulant. (b) 
Samples were centrifuged at 580 g for 8 min at room tem-
perature. (c) Then, the supernatant was collected using a 
closed system under a laminar flow hood. (d) It was acti-
vated with 10% calcium chloride (e) at 50 μL per 1  mL 
of plasma. (f) Next, the released plasma was incubated 
at 37 °C for 1 h, and (g) heat-treated at 56 °C for 60 min 
to reduce the immunologic components. (h) Finally, the 
treated plasma was filtered and (i) aliquoted in a single-use 
kit. (j) A sample of is-ePRGF was obtained for microbio-
logical analysis control in each preparation. (k) A close-up 
view of an empty disposable kit, each containing 32 dis-
pensers of 0.5  mL. This should be stored at −20  °C until 
use. (l) The dispenser in use can be kept in an individual 
container and stored at 4 °C for up to 72 h

◂
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lesions) [30]. The degree of conjunctival bulbar 
redness was assessed by the Oculus Index (Kera‑
tograph 5 M®, Oculus, Wetzlar, Germany). This 
system automatically generates a bulbar redness 
score ranging from 0 to 4, determined by the 
percentage ratio of the vessel area to the total 
analyzed area [31].

The severity of meibomian gland dysfunc‑
tion (MGD) was graded on a scale from level 0 
to level 5 according to the International Work‑
shop on Meibomian Gland Dysfunction: level 
0 = no dysfunction; 1 = subclinical, nonobvi‑
ous MGD; altered quality, only on expression; 
no gland loss; 2 = minimally altered quality of 
expressed meibum from scattered glands; none 
to minor loss; 3 = mildly altered meibum qual‑
ity; occasional lid margin signs; mild gland loss; 
4 = moderately increased opacity and viscosity 
of meibum; plugging; increased marginal vas‑
cularity; loss of orifice definition; moderate 
gland loss; 5 = marked, diffuse MGD; cicatricial 
or noncicatricial; multiple lid margin signs; lid 
deformity and marked lid margin hyperemia; 
severe gland loss [32].

Statistical Analysis

The Shapiro–Wilk test was used to assess nor‑
mal distribution, and the F-test was used to 
assess variance equality. Descriptive statistical 
data were presented as mean ± standard devia‑
tion (SD) or median and range for continuous 
data and percentages for categorical variables. 
For summarizing inter-eye continuous correlated 
data, linear mixed models were used to show 
the variability accounting for both within- and 
between-patient differences.

Continuous variables before and after treat‑
ment with allogeneic is-ePRGF at the patient-
level (e.g., symptoms) were compared using a 
paired t-test or Welch’s t-test, and at eye-level 
(e.g., BCVA), multilevel mixed-effects linear 
regression models were used. Size effects were 
calculated using Cohen’s d. For ordinal categori‑
cal data (e.g., MGD severity), mixed-effects ordi‑
nal logistic regression models were used to adjust 
for nonindependence of eyes within patients, 
clustering at the patient level and comparing 
repeated measures within eye (e.g., before/after 

allogeneic is-ePRGF). All statistical analyses were 
completed in Stata® version 15.1 (StataCorp. 
2015, Stata Statistical Software: Release 15. Col‑
lege Station, TX, USA). A p-value less than 0.05 
was considered to be statistically significant.

RESULTS

Demographic Data and Clinical 
Characteristics

We included 30 patients (58 eyes), with a 
male-to-female ratio of 1:1. The mean age 
was 55.4 ± 22.6 years (range: 5‒90 years). The 
patients’ offspring were the most common blood 
donors (11, 36.7%) in this cohort, followed by 
siblings (6, 20.0%), mothers and spouses (5, 
16.7% each), and family-in-law (3, 10.0%). Most 
of the donors were females (18, 60%).

The systemic and ocular pathologies are 
detailed in Table 1. Most patients had autoim‑
mune and inflammatory diseases under immu‑
nosuppressive treatment. Five cases had low 
platelet count, three reported blood clotting 
disorders, and two had chronic anemia. Poor 
venous access limited autologous phlebotomy 
in three patients and severe encephalopathy in 
one pediatric case. Severe DED and neurotrophic 
keratopathy (NK) were the most common OSD. 
A total of 46 out of 58 eyes (79%) had punctate 
epithelial erosion (PEE), while the remaining 12 
(21%) exhibited PED. In addition, 12 patients 
(40%) had already been treated with autologous 
therapy without response. After initiating allo‑
geneic is-ePRGF, the median follow-up time was 
9 months (range: 3‒30 months).

Primary Outcomes

A total of 29 patients completed the question‑
naires after at least 3 months of treatment, 
with a mean number of cycles of 6.2 ± 3 (range: 
2‒14 cycles) during the follow-up. Before treat‑
ment, the mean OSDI score was 42.9 ± 9 (range: 
25‒67); 93.1% (27 cases) reported severe symp‑
toms, while only 2 patients experienced mod‑
erate symptoms. After treatment, the OSDI 
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score reduced significantly to 32.8 ± 6 (range: 
15‒45)(p < 0.001, Cohen’s d: 1.32, large effect 
size), and the number of patients with severe 
symptoms reduced to 17 cases (58.6%). When 
patients were asked about the frequency and 
severity of the symptoms of dryness and/or 
irritation compared with the pretreatment 
state using the SANDE questionnaire, a mean 
reduction of 31.2 ± 16.4 in frequency (p < 0.001, 
Cohen’s d: 2.07, large effect size) and 32.1 ± 14.5 
in severity (p < 0.001, Cohen’s d: 2.00, large 
effect size) was reported (Table 2). Out of 12 
cases with PED, 8 (67%) showed complete reso‑
lution, while 4 exhibited partial improvement. 
No worsening of PED was observed; those with 

partial healing were moved to amniotic mem‑
brane combined with is-mPRGF transplanta‑
tion. No AE were reported. Neither of these 
patients had infections or microbial keratitis 
after initiating is-ePRGF treatment.

Secondary Outcomes

At the last follow-up, the multilevel mixed-
effects linear regression demonstrated a statis‑
tically significant improvement in BCVA from 
baseline values (p = 0.010, Cohen’s d: −0.27, 
moderate effect size), while IOP remained sta‑
ble (p = 0.132) (Fig. 2). During the follow-up, one 
patient reported vision loss in her left eye after 

Table 2   Clinical parameters before and after allogeneic is-ePRGF treatment

BCVA best-corrected visual acuity, BUT break-up-time, IOP intraocular pressure, is-ePRGF immunosafe plasma rich in 
growth factors eye drops, OSDI Ocular Surface Index, SANDE Symptom Assessment iN Dry Eye, SD standard deviation
* Paired t-test or Welch’s t-test for patient-level comparisons and multilevel mixed-effect linear regression for eye-level data. 
Bold values denote statistical significance
†  Size effect; bold values denote large effect

Before is-ePRGF
(mean ± SD)

After is-ePRGF
(mean ± SD)

P* Cohen’s d†

Symptoms

OSDI (score) 42.9 ± 9
n = 29

32.8 ± 6
n = 29

 < 0.001 1.32

SANDE—frequency (score) 79 ± 13
n = 29

47.7 ± 17
n = 29

 < 0.001 2.07

SANDE—severity (score) 76.9 ± 15
n = 29

44.8 ± 17
n = 29

 < 0.001 2.00

Signs

BCVA (decimal scale) 0.52 ± 0.33
n = 56

0.61 ± 0.33
n = 56

0.010 −0.27

IOP (mmHg) 12.5 ± 2.5
n = 58

12 ± 2.5
n = 58

0.132 0.2

BUT (s) 2.8 ± 1.9
n = 50

4.7 ± 1.7
n = 50

 < 0.001 −1.05

Schirmer test (mm) 4.2 ± 2
n = 52

5.6 ± 2.5
n = 52

 < 0.001 −0.62



2263Ophthalmol Ther (2025) 14:2253–2281	

her third chemotherapy session; she developed 
macular edema associated with branch reti‑
nal vein occlusion. In addition, Schirmer test 
(p < 0.001, Cohen’s d: −0.62, moderate effect size) 
and BUT (p < 0.001, Cohen’s d: −1.05, large effect 
size) values significantly increased after alloge‑
neic is-ePRGF treatment (Table 2).

Furthermore, the mixed-effects ordinal logis‑
tic model showed a significant improvement 
after treatment across conjunctival bulbar red‑
ness, fluorescein-stained area and density, and 
MGD, after adjusting for eye-level and patient-
level correlation (Fig. 3). Before treatment, most 
cases (96%) exhibited grade 2–3 conjunctival 
ocular redness, which decreased to 7% (four 
cases) at the last follow-up. Regarding PEE 
assessed by fluorescein staining, the propor‑
tion of cases with severe staining (grade 3) fell 

from 48% to 0% in area and from 34% to 0% in 
density. At baseline, 52% and 21% of the cases 
showed moderate and severe MGD, respectively; 
after treatment, these figures reduced to 21% 
and 17%, respectively (Fig. 4).

DISCUSSION

Allogeneic platelet concentrates have long been 
used in transfusion medicine to prevent and 
correct bleeding disorders; as such, they are 
recognized by the World Health Organization 
as essential medicines for adults and children 
[33]. Over recent years, interest has sharply 
grown in evaluating their properties in the field 
of ophthalmology [34]. Herein, we report that 

Fig. 2   Paired comparisons between baselines values and 
changes (Δ) in BCVA, IOP, BUT, and Schirmer test fol-
lowing allogeneic is-ePRGF treatment. BCVA best-cor-

rected visual acuity, IOP intraocular pressure, BUT break-
up time, is-ePRGF immunosafe plasma rich in growth 
factors eye drops



2264	 Ophthalmol Ther (2025) 14:2253–2281

allogeneic is-ePRGF was well tolerated and effec‑
tive in reducing the frequency and severity of 
symptoms as well as in improving BCVA, con‑
junctival redness, corneal staining, MGD, BUT, 
and Shirmer test values in refractory OSD cases.

Platelets are best known for their vital role in 
maintaining blood hemostasis; however, they 
also perform essential functions in innate and 
adaptive immunity as well as in wound healing 
and tissue repair mechanisms that could meet 
needs in cell therapy, regenerative medicine, and 
targeted drug delivery [35]. Autologous platelet 
concentrates, such as is-ePRGF, have shown 
successful outcomes as regenerative therapy for 
various ocular disorders [11] in both preclinical 
and clinical studies [27].

However, certain circumstances, such as frail 
patients with severe, debilitating systemic dis‑
eases or hematological disorders, may prevent 
the patients’ own blood extraction [21]. In our 

cohort, some patients reported blood clotting dis‑
orders, anemia, and low platelet counts or being 
on anticoagulant medication; these conditions, 
along with poor venous access, severe encepha‑
lopathy, and the need for frequent extractions 
due to chronic conditions, limited the autolo‑
gous treatment available to our patients. Moreo‑
ver, a subset of OSD characterized by a persistent 
inflammatory reaction and poor response to con‑
ventional treatment has been recognized as being 
associated with a systemic inflammatory influx 
[4]. These patients may have higher concentra‑
tions of proinflammatory cytokines or cytotoxic 
drugs in their bloodstream, which may affect the 
efficacy and safety of the autologous preparation 
[16–21]. In our series, most patients had autoim‑
mune and inflammatory diseases on immuno‑
suppressive treatment; in addition, 40% of our 
patients had already been treated with autologous 
therapy without response.

Fig. 3   Changes in clinical grading scores following allogeneic immunosafe plasma rich in growth factors eye drops treatment
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Fig. 4   Representative slit-lamp clinical photographs of 
patients before (a, c, e) and after (b, d, f) treatment with 
allogeneic immunosafe plasma rich in growth factors eye 
drops. The first case (a, b) shows a marked reduction in cor-

neal fluorescein staining, while the second (c, d) and third 
(e, f) cases demonstrated resolution of persisted corneal 
epithelial defects
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The lack of response to previous treatments 
may be attributed to the underlying systemic 
inflammatory state. Prior studies have dem‑
onstrated that elevated levels of IL-1β, IL-6, 
IL-10, and VEGF, along with reduced IL-2, are 
associated with persistent inflammation in 
patients with inflammatory OSD [17]. Further‑
more, Hwang et al. [16] reported significantly 
higher serum concentrations of proinflamma‑
tory cytokines—such as TNF-α, IL-1β, IL-6, and 
IL-8—in patients with secondary Sjögren’s syn‑
drome. The authors hypothesized that these 
altered serum cytokine profiles may adversely 
affect the ocular surface in patients using AS. 
Similarly, Chmielewska et al. [17] found that 
patients treated with serum eye drops contain‑
ing high cytokine levels experienced adverse 
effects, including a foreign body sensation, 
decreased visual acuity, and reduced ocular 
lubrication. It is also noteworthy that previous 
studies have detected orally administered immu‑
nosuppressants in AS at clinically relevant con‑
centrations, which may significantly influence 
both the efficacy and tolerability of these topical 
therapies [18, 19]; in this context, Janus et al. 
[23] reported that, in patients with Sjögren’s syn‑
drome, treatment outcomes were more favorable 
with allogeneic AS compared with autologous 
AS.

Interestingly, nearly one quarter of our 
“nonresponsive” patients (7, 23%) were using 
insulin eye drops. Although several studies 
have reported topical insulin as an effective 
adjuvant therapy for promoting epithelial 
wound healing—particularly in refractory 
cases—the exact mechanism of action remains 
unclear. Our research group previously evalu‑
ated the biological potential of PRGF eye drops 
in comparison with AS and insulin. The results 
showed that PRGF induced a significantly 
higher proliferation rate in human conjunc‑
tival fibroblasts and human keratocytes com‑
pared with AS or insulin. Moreover, PRGF treat‑
ment led to a significantly greater reduction in 
wound area and markedly decreased the num‑
ber of myofibroblast-differentiated cells at both 
concentrations tested [13].

The beneficial effects of PRGF are well doc‑
umented (Table 3). In our cases, allogeneic is-
ePRGF treatment has shown successful clinical 

outcomes similar to those previously reported 
with autologous source. Clinical studies on 
autologous therapy have assessed a wide range 
of OSD, including DED, different stages of NK, 
cicatrizing conjunctivitis (Stevens–Johnson 
syndrome, ocular cicatricial pemphigoid), post-
refractive surgery epithelial defects, graft-versus-
host disease, Sjögren’s syndrome, and kerato‑
neuralgia, reporting significant improvement 
in symptoms and ocular surface parameters [9, 
10, 12, 18, 30, 31, 36–59]. A recent systematic 
review [60] analyzed 1168 eyes under autolo‑
gous PRGF treatment and found eight minor AE 
(0.68%), including self-resolving eye irritation, 
eye redness, burning/itching, and eyelid inflam‑
mation; in contrast, we did not find major or 
minor AE during the follow-up in our cases.

As far as we know, eight clinical studies 
[61–68] have been published evaluating alloge‑
neic platelet concentrates in OSD cases (Table 4). 
Five of these studies addressed umbilical cord 
blood-based eye drops, such as platelet lysate 
[64–66, 68] and PRP [67], which are prepared 
from umbilical cord units donated for hemat‑
opoietic stem cell transplantation that are not 
suitable for this use. In addition, three studies 
reported the use of PRP as eye drops [61, 63] or 
a clot [62], which were prepared by blood banks 
from whole blood bags of periodic blood dona‑
tions [62] or individual donors with the same 
blood type as the patient [61]. At our institu‑
tion, the is-ePRGF treatment was prepared and 
picked up at the institutional pharmacy under a 
compassionate use protocol. In our cases, blood 
was collected from the patients’ family mem‑
bers and tested for transmissible diseases. Our 
encouraging results with allogeneic is-ePRGF are 
supported by those previous studies testing dif‑
ferent allogeneic platelet concentrate eye drops.

However, some concerns arise from using allo‑
geneic sources, mainly focused on the risks of 
alloimmunization, immunogenicity, and trans‑
mission of infectious diseases. Since the ocular 
surface bears ABO antigens and some human 
leukocyte antigens (HLA) [69], plasma contains 
antibodies and complement, and platelets have 
a relatively higher number of HLA-I antigens 
on their surface compared with erythrocytes 
and granulocytes [70], there is a theoretical risk 
of type II hypersensitivity reaction. However, 
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some authors have reported successful and safe 
treatment with ABO-unselect allogeneic serum 
from peripheral blood [71–73] or from UCB 
[74], and even with finger-prick allogenic blood 
[75]. Moreover, ABO-matching is unnecessary 
for corneal transplants [76] or UCB transplan‑
tation [77]. In our patients, ABO-matching was 
not considered, and no AE was observed. In this 
context, to avoid putative side effects, our stand‑
ardized production of is-ePRGF includes a heat 
treatment that has been shown to reduce the 
complement system activity and IgE concentra‑
tions without reducing the biological properties 
[8, 28].

To minimize the risk of disease transmis‑
sion, testing donors and the final blood-based 
product is strongly recommended [78]. In this 
study, we included healthy donors with no his‑
tory of blood transfusion. They were asked to 
complete a blood donor health questionnaire 
and undergo testing for blood-borne diseases. 
Moreover, in our standardized protocol, we fol‑
lowed a closed-system technique, and all proce‑
dures were performed under a biohazard laminar 
flow hood; during the final steps, a sample for 
microbiological control was taken. Therefore, we 
implemented a control system to ensure that the 
product was only used when the results of the 
microbiological and serological tests were clear. 
In this study, we chose to prepare the product 
from relatives rather than volunteer donors for 
two main reasons. First, feasibility—as demon‑
strated in previously published studies evaluat‑
ing allogeneic serum tears [71–73, 75], and sec‑
ond, the preparation was conducted within our 
institution under standardized and approved 
protocols, rather than at a transfusion center or 
blood bank, where blood collection programs 
are typically designed for volunteer donors.

Blood transfusion has gained acceptance as a 
safe and effective treatment, making the use of 
topical allogeneic blood-based eye drops both 
ethical and legal [71, 72]. Nevertheless, imple‑
mentation depends on the regulatory guide‑
lines of each country and varies among mul‑
tiple centers globally. For instance, in Europe, 
three countries classify blood-based eye drops as 
Advanced Therapy Medicinal Products (ATMPs), 
two as non-ATMPs, seven as blood products, and 
eight with no specific regulation for them [78]. 

Moreover, the coronavirus disease 2019 (COVID-
19) outbreak has adversely affected blood bank 
supplies and autologous preparations, leading 
many centers to transition to allogeneic therapy, 
which offers advantages such as improved stand‑
ardization for clinical consistency, more efficient 
production, and enhanced safety control [74, 
78]. Furthermore, the use of allogeneic is-ePRGF 
may expand access to this regenerative therapy 
for not only complex clinical cases but also for 
a broader patient population, which can signifi‑
cantly contribute to the achievement of many 
Sustainable Development Goals (SDG) adopted 
by the United Nations [79]. This development 
paves the way for creating tailored products for 
specific conditions, ensuring robust quality con‑
trol [78].

While the results are encouraging, we must 
recognize the limitations of this study. The non‑
comparative design, the unobserved confound‑
ers, and the relatively small sample size limit 
the generalizability of the findings. As an obser‑
vational study, we cannot entirely exclude the 
influence of ongoing concomitant treatments. 
Although is-ePRGF was the only new interven‑
tion introduced, the improvements observed 
should be interpreted as real-world outcomes 
and not definitive proof of causality. In addition, 
other imaging software tools—such as ImageJ—
could enhance the precision of measurements in 
cases involving PED and may be considered for 
future projects. Nevertheless, unlike clinical tri‑
als, which typically have strict participant inclu‑
sion and exclusion criteria and may not reflect 
the general population, we included a variety of 
underlying etiologies refractory to conventional 
treatments that may be more representative of 
everyday clinical practice. This is the first study 
to report on the use of allogeneic is-ePRGF in 
refractory OSD and further contributes to a body 
of knowledge.

CONCLUSIONS

In this cohort, allogeneic is-ePRGF was a safe 
and effective option for refractory OSD when 
autologous sources were not available or suit‑
able. The use of allogeneic source from selected 
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donors could have better biological properties 
and may broaden access to is-ePRGF therapy; 
however, harmonization in blood-based therapy 
regulation is warranted.
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