
Background and Rationale 
	 Autologous, meaning self, blood derivate products have been used 
to treat several ocular surface pathologic conditions for more than four 
decades now. They were first mentioned in ophthalmologic-related 
literature in 1975, when a mobile ocular perfusion pump containing a 
patient’s autologous serum was used to treat conditions such as Stevens-
Johnson Syndrome (SJS), ocular pemphigoid, Keratoconjunctivitis 
Sicca (KCS), chemical burns, and Persistent Epithelial Defects (PED),  
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as well as following a Penetrating Keratoplasty (PK), demonstrating 
the pump’s efficacy especially in treating patients with severe KCS 
and in promoting the healing of PEDs [1]. Nine years later, in 1984, 
a group of investigators used Autologous Serum Tears (ASTs) to treat 
patients with idiopathic or secondary to Sjögren Syndrome (SS) KCS, 
for whom other conventional therapies (i.e., artificial tears, ATs) had 
previously failed. They found statistically significant symptomatic 
and objective improvement in their entire study population, with no 
adverse events being reported [2]. Further studies have also shown 
improvement in patient symptoms and/or at least one clinical measure 
of ocular surface disease (i.e., corneal or conjunctival staining, tear 
film breakup time, TBUT, and Schirmer test) when using ASTs to 
treat severe KCS [3-9] or PED [5,10,11], making them a more widely 
accepted treatment option for managing these conditions. 

	 The rationale for using blood-derived eye drops to treat ocular 
surface conditions arises from the fact that the normal tear film 
contains a wide variety of proteins, vitamins, immunoglobulins, 
cytokines, and Growth Factors (GFs) that are believed to play an 
important role in the signaling pathways for corneal healing and the 
maintenance of its transparency after injury. These molecules are also 
present in similar, although not the same, concentrations in the blood’s 
serum, conveying on ASTs a physiological profile that more precisely 
mimics healthy tears when compared to conventional ATs [11-14]. 
Of all the molecules found in the human serum, Epithelial Growth 
Factor (EGF), transformer growth fibroblast β-factor (TGF-β), 
albumin, Vitamin A, fibronectin, α-2 macroglobulin, platelet-derived 
growth factor (PDGF-AB), hepatocyte growth factor, substance P, 
and the insulin-like growth factor (IGF-1) are believed to have the 
strongest trophic effects during the ocular surface repair mechanisms 
[13,15,16]. Furthermore, tears and serum have the same pH (7.4) and 
similar osmolarities (298 and 296, respectively) [17], and they are 
free of potentially toxic preservatives usually present in conventional 
ATs that are used to alleviate the dryness caused by KCS [18,19] . 
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Abstract
	 Autologous blood eye drops have become an interesting, well-
known, and widely used therapeutic option for ocular surface diseases 
since their introduction into the ophthalmologic field forty-six years 
ago. The foundation for their use in the treatment of pathologies such 
as severe keratoconjunctivitis sicca, persistent epithelial defects, 
ocular chemical burns, recurrent epithelial erosions, Stevens-
Johnson syndrome, ocular graft versus host disease, and, lately, in 
many other ocular surface conditions relies on fact that they contain 
proteins, vitamins, cytokines, and growth factors that participate in the 
signaling pathways of corneal epithelial healing in similar amounts to 
those found in normal, healthy tear films. These molecules confer 
on them a huge advantage over conventional artificial tears that can 
only lubricate the eyes but lack epitheliotropic properties. Despite 
some reported controversy regarding their composition and safety, 
the versatility of autologous blood eye drops in terms of source and 
final products, as well as their proven efficacy in the treatment of 
ocular surface diseases resistant to conventional therapy, have 
slowly but steadily granted them recognition and acceptance in the 
modern clinical ophthalmologic practice.
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Table 1 shows Newest AST published data.

	 In 2017, the consensus report of the Asia Dry Eye Society (ADES) 
defined KCS thus: “Dry eye is a multifactorial disease characterized 
by unstable tear film causing a variety of symptoms and/or visual 
impairment, potentially accompanied by ocular surface damage” 
[27]. A quantitative or qualitative deficiency of tears causes lack 
of lubrication in the eyes, exposing the ocular surface to damage 
by environmental factors and compromising the wound healing 
process [28,29]. Historically, dry eye disease has been classified 
as aqueous-deficient (due to a failure of lacrimal tear secretion) or 
evaporative (lipid deficient) [30,31]. In 2020, the ADES proposed a 
new classification system: “Tear Film-Oriented Diagnosis” (TFOD), 
which is based on TBUT patterns when using fluorescein. They added 
an extra category: “Decreased wettability dry eye,” which is thought 
to be caused by a localized membrane-type mucin deficiency at the 
cornea. This TFOD classification system involves the three layers of 
the tear film and surface epithelium, allowing for an easier recognition 
of the root cause and thus a better understanding and “Tear Film-
Oriented Treatment” (TFOT) [32]. 

	 In this 2020 ADES consensus, they mention ASTs as a possible 
effective treatment option forpatients with the severe aqueous-
deficient type of dry eye on the basis that ASTs would provide the 
essential tear components to the ocular surface epithelium. This 
population includes patients with SS, ocular cicatricial pemphigoid, 
SJS, chronic Graft Versus Host Disease (cGVHD), and non-Sjögren 
type dry eye, such as that seen in long-term visual display terminal 
users [32]. Also in 2020, the American Academy of Ophthalmology 
(AAO) published a report focused on ASTs and their use in severe 
KCS and PED. They reviewed ten studies (levels II or III evidence) 
in which ASTs were used to treat severe KCS that is resistant to 
conventional treatment. Eight of the studies reported improvement  

of symptoms, and all studies noted improvement in at least one 
clinical sign. For PED, the AAO reviewed four studies (levels II or 
III evidence). All of the studies demonstrated improvement, and three 
reported an improvement rate of >90% in the size of the defects. 
Nevertheless, no randomized controlled studies were reviewed, so no 
level I evidence data was provided [21].

	 In December 2019, Wang et al., [20] published a systematic 
review and meta-analysis of seven randomized controlled trials that 
compared ASTs to ATs in the treatment of dry eye. They concluded 
that ASTs significantly improved dry eye symptoms (lower Ocular 
Surface Disease Index OSDI scores), TBUT, and rose Bengal 
staining score when compared to ATs. However, Schirmer tests and 
fluorescein staining scores showed no significant difference between 
the two treatment arms [20]. Another study evaluated the efficacy of 
ASTs in patients with moderate to severe KCS, finding significant 
improvement in Schirmer tests and TBUT and an increase in the 
density of goblet cells in conjunctival impression cytology after one 
month of therapy [22]. 

	 The fact that patients with systemic inflammatory or autoimmune 
diseases may contain high levels of pro-inflammatory cytokines in 
their serum that could potentially irritate or damage the ocular surface 
has always been a subject of concern [33]. Very recently, Ripa et 
al., [23] conducted a study to compare the levels of inflammatory 
molecules and the difference in treatment efficacy of ASTs between 
patients with localized ocular surface disease and patients with 
systemic diseases. Interestingly, they found that EGF concentration 
was significantly lower in the group of patients with systemic diseases 
[23]. EGF is one of the most important GFs that promotes corneal 
epithelial migration and proliferation to improve the wound healing  

Study Year of 
publication Type of study Condition Product Dilution (%) Results

Wang et al. [20] 2019 Systematic review and meta-analysis 
of 7 RCTs and cross-over studies KCS AST 20 and 40 Improvement in OSDI scores, TBUT, and rose 

Bengal staining scores.

Shtein et al. [21] 2020 Systematic review of 10 studies KCS AST 20, 50, and 100 8/10 reported symptomatic improvement. 10/10 
showed objective clinical improvement.

Shtein et al. [21] 2020 Systematic review of 4 studies PED AST 20, 50, and 100 4/4 reported symptomatic improvement. 3/4 
showed >90% reduction in size of defects.

Valencia et al. [22] 2020 Clinical Trial KCS AST 20
Improvement in Schirmer test, TBUT, and 

increase in density of goblet cells in impression 
citology.

Ripa et al. [23] 2020 Prospective, observational cohort 
study

Localized KCS and 
KCS secondary to 
systemic diseases

AST 20
Despite finding differences in the concentration 

levels of GF, OSDI scores were reduced in 
both groups.

Jirsova et al. [24] 2020 Prospective, observational study KCS secondary to 
GVHD and SS AST 20

Although a significant increase in aberrant 
HLA-DR positive conjunctival cells was 

observed in the GVHD group, improvement in 
OSDI scores was reported in both populations.

Kirgiz et al. [25] 2020 Prospective, randomized study
Post cross-linking 

surgery in patients with 
keratoconus

AST 20 Lower mean epithelial closure time and 
decreased pain scores.

So et al. [26] 2020 Retrospective observational study
Ocular surface disease 
in patients using glau-

coma eyedrops
AST 20 Improvement of symptoms even without 

discontinuing glaucoma eyedrops.

Table 1: Newest AST published data.

RCTs: Randomized controlled trials; KCS: Keratoconjunctivitis sicca; PED: Persistent epithelial defects; SS: Sjögren syndrome; GVHD: Graft versus host 
disease; AST: Autologous serum tears; OSDI: Ocular surface disease index; TBUT: Tear breakup time; GF: Growth factors. Within the last years, multiple 
studies have addressed and reaffirmed the clinical efficacy of blood-derived eye drops in the treatment of several complicated ocular surface conditions that 
are resistant to other treatments, consistently demonstrating positive outcomes.
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process [34]. Conversely, the levels of fibronectin, IL-8, IL-17, 
Vitamin A, and TNF-a (when detectable) were found to be similar 
in both groups. Despite these differences, the OSDI scores were 
significantly reduced in both groups, although the reduction was even 
greater in the group with localized ocular disease versus the group 
with systemic diseases (36% and 24%, respectively). Researchers 
concluded that the differences between the levels of EGF may account 
for the differences in therapeutic and symptomatic outcomes in each 
group, but that ASTs can be safely and effectively used not only in 
patients with localized diseases but also in patients with systemic 
diseases [23]. 

	 Similarly in 2011, a study that compared the levels of GF in the 
serum of patients with SJS and in patients without systemic disease 
demonstrated that there were no statistically significant differences 
in the levels of any of the epitheliotropic factors among the groups. 
Although they did not report the therapeutic outcomes, the results 
suggested that the epitheliotropic capacity of ASTs from SJS patients 
could be comparable to those from patients without autoimmune 
or inflammatory diseases [35]. In the case of cGVHD-related KCS,  
several studies have also corroborated the safety and effectiveness 
of ASTs [36-38]. Moreover, an article published in 2020 described 
symptomatic improvement (measured through OSDI questionnaire) 
in these patients, even though they also found a significant increase 
in aberrant HLA-DR positive conjunctival epithelial cells after the 
use of ASTs for three months [24]. HLA-DR, which is considered to 
be a marker of inflammation, is a membrane glycoprotein that should 
only present in the surface of cells of the immune system, such as B 
lymphocytes, activated T cells, and macrophages. It should not be 
found in the surface of healthy conjunctival epithelial cells [39-41]. 
Despite this finding, these investigators concluded that the presence 
of subclinical inflammation (marked by the expression of aberrant 
HLA-DR in conjunctival cells) did not outweigh the positive effects 
of ASTs in GVHD patients [24]. 

	 However, in 2014 Hwang et al., [6] studied a population of patients 
with SS and subdivided it into two groups: primary (idiopathic) SS 
and secondary SS (i.e., secondary to Systemic Lupus Erythematous, 
SLE, rheumatoid arthritis, RA, or scleroderma). They measured some 
proinflammatory cytokine levels, such as TNF-a, IL-1B, IL-6, and IL-
18 in the serum of each subpopulation and found significantly higher 
concentrations of these in the secondary SS group. They also studied 
the therapeutic outcomes after 4 weeks of treatment with ASTs: in the 
primary SS group, they found statistically significant improvement in 
ocular symptoms, ocular surface staining grades, and TBUT; in the 
secondary SS group, although they also found improvement in these 
parameters, it was not statistically significant, so they concluded that 
their results suggest that ASTs might not be effective for the treatment 
of secondary SS [6]. Due to these discrepancies in the literature, more 
and larger studies should be conducted before coming to a conclusion 
regarding the use of ASTs for the treatment of dry eye in patients with 
systemic inflammatory and/or autoimmune diseases.

	 Since their introduction, besides their indication for the treatment 
of severe KCS and for the healing of PED, ASTs have also been 
used and found to be successful for the treatment of Neurotrophic 
Keratopathy (NK) [42-44], Recurrent Erosion Syndrome (RES) 
[45,46], chemical burns [11,47], Superior Limbic Keratoconjunctivitis 
(SLK) [48], and for ocular surface syndrome after Laser-Assisted 
in Situ Keratomileusis (LASIK) [49]. More recently, AST use after  

cross-linking surgery in patients with keratoconus has been reported, 
demonstrating a significantly lower mean epithelial closure time and 
decreased pain scores when compared to conventional post-surgical 
treatment with ATs [25]. Another study suggested that the use of ASTs 
is effective in improving symptoms of ocular surface damage caused 
by long-term use of glaucoma eyedrops containing preservatives, 
even without the interruption of glaucoma treatment [26]. This is 
a very encouraging finding, as it suggests that ASTs can be used to 
manage ocular discomfort, which is a very frequent finding (49-59%) 
and has a great impact on the quality of life in patients with advanced 
glaucoma who cannot discontinue the use of their medications [50].

Preparation and Other Blood-Derived Products
	 ASTs are not pharmaceutical but instead biological products. 
They have not been approved by the United States Food and Drug 
Administration (FDA). To date, no federal nor international protocol 
exists, and there are no requirements for the preparation and/or use 
of ASTs, although some U.S. states do have certain regulations 
[14,21]. Preparation of this product has varied from study to study 
[2,3,17]. However, after trying and comparing different ways of 
preparing ASTs, and posteriorly assessing for the characteristics in 
each preparation, in 2005 Lie et al. came out with a standardized, 
optimized protocol to produce them: 50-100ml of whole blood 
should be obtained from a peripheral vein of the patient and left at 
room temperature for two hours (without anticoagulants) to achieve 
complete clotting. Subsequently, the blood is centrifuged at 3000 g for 
15 minutes in order to separate the serum from the solid components 
of the blood. The overlying supernatant is then collected and diluted 
with Balanced Salt Solution (BSS) to a desired concentration 
(Figure 1). Investigators determined that following this protocol best 
supported corneal cell proliferation, migration, and differentiation 
rates during the healing process [14,51]. 

Figure 1: Preparation of autologous blood products.

PPP: Platelet-poor plasma; PRP: Platelet-rich plasma: WBC: White blood 
cells; RBC: Red blood cells; BSS: Balanced salt solution; AST: Autolo-
gous serum tears; PRGF: Plasma rich in growth factors; PL: Platelet ly-
sate. Steps for the preparation of the different autologous blood eyedrops.
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	 The most frequently used dilution is 20% [52], but higher 
concentrations (50% to 100%) have also been used to treat different 
ocular surface conditions, showing positive results and without 
exhibiting detrimental side effects [10,11,52,53]. ASTs can be stored 
at -20°C for several months, with the maximum storage interval to be 
regulated by the local legislation of each country [14,51]. A study in 
2016 reported how epitheliotropic factors of ASTs remained stable 
even after 9 months of storage at -20°C [54].

	 Although ASTs were the first and to date probably the most used, 
other autologous blood-derived eye drops have more recently been 
introduced into ophthalmologic practice: Platelet-Rich Plasma (PRP), 
Plasma Rich in Growth Factors (PRGF), and Platelet Lysate (PL). 
Likewise, homologous or allogeneic (meaning non self-derived) 
blood sources such as healthy donor’s blood and Umbilical Cord 
Blood Serum (UCBS) have also been proposed as alternatives to 
obtain these different blood-derived products. This is especially 
useful in patients with severe, debilitating systemic diseases in which 
autologous products are not feasible, and may represent an option 
for patients with elevated amounts of proinflammatory cytokines in 
the blood [14,15]. The process of preparation of allogeneic serum 
tears (either from healthy donor’s blood or from UCBS) basically 
follows the same protocol as that for ASTs, although it first requires 
obtaining informed consent from the donor or pregnant woman, plus 
serologic screening for infectious diseases like HIV, Hepatitis B, 
Hepatitis C, Cytomegalovirus, Toxoplasmosis, Syphilis, and Human 
T-lymphocyte virus (HTLV) in order to prevent the transmission of 
these blood-borne diseases [14,55-59].

	 A concern that could surge when using allogeneic serums is the 
possibility of an inflammatory reaction due to the presence of anti-A 
and/or anti-B antibodies. However, even though ABO antigens 
are known to exist on corneal and conjunctival cells, and a study 
performed in 2014 used ABO blood type matching in their methods 
[60], in several older studies [59,61,62] blood type matching was not 
a consideration and no adverse reactions were noted [55,57,59,61-
63]. An advantage of allogeneic over autologous products, especially 
in the case of UCBS, is the possibility of collecting a large quantity of 
serum at the same time so that several patients can be supplied with a 
single sampling [14].

	 PRP, PRGF, and PL are all considered platelet-derived 
preparations. They have been widely used in regenerative medicine, 
orthopedics, and maxillo-facial surgery to stimulate tissue healing 
[64]. PRP tears, as opposed to ASTs, contain platelets as a part of 
their composition. To obtain them, whole blood is extracted and mixed 
with an anticoagulant (3.2% sodium citrate). After its centrifugation 
for 10 minutes at 1600 rpm, three distinct layers are seen: 1) Platelet 
Poor Plasma (PPP) on top, 2) PRP in the middle, and 3) red and white 
blood cells at the bottom. PRP fraction is aspired with a syringe and 
3-4mL aliquots are transferred into sterilized bottles with eye drop 
applicators (Figure 1). Their major effects are mediated by platelet-
derived growth factor (PDGF), which is implicated in wound healing 
and angiogenesis [65,66]. This product has been used to treat severe 
KCS [67], PED [68], and post-LASIK ocular surface syndrome 
[69,70], showing beneficial outcomes in all cases. Moreover, solid 
PRP clots can also be prepared and used in combination with amniotic 
membranes and autologous fibrin membranes. Among others, as 
surgical tools in corneal perforations [66]. 

	 Besides trisodium citrate as anticoagulant, PRGF tear preparation 
requires calcium chloride, which activates the coagulation cascade 
in a controlled way and significantly increases GF concentration. 
This product is obtained by centrifuging whole blood at 580 g for 
8 minutes at room temperature. The whole column of plasma (PPP 
and PRP) is collected and incubated at 37°C for one hour. Then, 
the obtained supernatant is heat-treated at 56°C for another hour in 
order to generate “immunosafe PRGF” by reducing the immunologic 
components. Finally, the plasma supernatants are filtered, aliquoted 
in bottles and stored at -20°C until use [71-73] (Figure 1). Currently, 
companies such as BTI Human Technology offer kits that facilitate 
the blood processing and the obtaining of PRGF tears (Endoret 
ophthalmology kit). PRGF’s use has been reported to be successful 
in the treatment of KCS in several studies [71,74-76], as well as in 
the treatment of PED [77]. In 2020, Anitua et al., [78] conducted a 
study with the purpose of analyzing and comparing the biological 
content and activity of lyophilized (freeze-dried) PRGF tears after 
their storage at room temperature or at 4°C for 3 months with that 
of fresh samples. Furthermore, they evaluated the proliferative and 
migratory inductive potential of these products over primary human 
keratocytes. Interestingly, they demonstrated that lyophilized PRGF 
eye drops preserve the main GF levels and their biological activity 
on keratocytes when either stored at room temperature or at 4°C, and 
even without lyoprotectant substances for at least 3 months. Another 
surprising finding was that the number of migratory human keratocytes 
significantly increased after treatment with lyophilized PRGF tears 
kept for 3 months when compared to those freshly obtained [78].

	 PL tears are obtained from PRP, which is diluted to a final 
concentration of 30% (v/v), and aliquoted into 1.5mL sterile vials. 
It should then undergo thermal shock by being frozen at -80°C for 
at least one hour and then thawed at 4°C with the goal of causing 
platelet lysis and PDGF release. The final product is then stored again 
at -20°C for a maximum of 45 days [79,80] (Figure 1). PL tears have 
shown to be effective in promoting rabbit corneal healing in-vitro 
[79], as well as in in-vivo treatment of KCS secondary to SS [81] and 
in refractory-to-treatment GVHD-associated KCS [80]. 

Conclusion and Future Perspectives

	 Despite all the published evidence regarding the role and potential 
benefit that blood-derived products represent for the treatment of 
many severe ocular surface diseases, there are still some barriers 
that must be overcome before seeing more widespread use of these 
products. First, they are not currently accepted as standard of care 
for any ocular condition in the USA nor in most European countries 
[56]. Current treatment options in the USA are determined by disease 
severity level instead of by the root cause of the ocular surface problem 
[82]. The use of blood derivate products is recommended only at the 
worst severity levels [83]. This is further aggravated by the limited 
accessibility and high costs (not covered by most insurance plans) of 
these eye drops, which makes their implementation even more of a 
challenge, and results in ophthalmologists reserving them for either 
the most severe cases or for those that failed to improve after using 
conventional, less costly, and more readily available therapies [21]. 
This in turn limits the possibility of assessing their efficacy in less 
severe cases. 
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	 Likewise, the protocol of preparation, concentration, storage, 
quality control, and frequency of use of these eye drops varies from 
study to study. The absence of standardization makes it difficult 
to compare and determine their real effectiveness. Performing 
randomized controlled trials to evaluate their use in each different 
ocular surface pathology would allow for the determination of their 
optimal concentration and dosage intervals and, thus, conclusive 
level 1 evidence on their safety and efficacy [13,21]. Another point 
that must be addressed is what is the ideal concentration range of the 
different GFs that should, or conversely that should not (in the case 
of cytokines), be present in these eyedrops to best stimulate cellular 
proliferation and migration during the healing process. Corneal 
healing is complex and mediated by GFs and ILs, but this only occurs 
when their concentration is in the proper range, as scarce amounts 
may be insufficient but excessive amounts may lead to scarring or 
stromal haze [13,84]. 

	 Various studies have evaluated the concentration ranges of GFs 
and other molecules in normal, healthy tears. They’ve also suggested 
that each GF and IL may selectively participate and regulate different 
cellular mechanisms involved in the healing process [85,86]. Taking 
these considerations into account, Versura et al., [83] standardized 
EGF concentration in UCBS eyedrops to 0.15ng/mL daily, as normal 
tear concentration of this GF ranges between 0.7-9.7ng/mL. They 
demonstrated the positive effect that tailoring the EGF to this specific 
concentration has over the corneal healing process in patients with 
severe KCS [83]. Besides, as each type of blood-derived product 
differs in its amount of GFs, cytokines, vitamins, and ILs, the selection 
of the type of product to be used (i.e., autologous vs. homologous or 
platelet-derivates) should be decided based on the cellular mechanism 
that is implicated in each ocular surface pathology. Nevertheless, the 
fact that routine screening and tailoring of the GF can be expensive 
and very time consuming cannot be ignored [14].

	 Last but not least, the refrigeration requirements for these 
biological products to remain stable, preserve their GFs, and prevent 
bacterial of fungal growth are mostly perceived as tedious and a 
matter of concern to patients. They are usually indicated 4-6 times per 
day, and as most people work or spend an important part of the day 
out of their homes, it can be difficult to carry around these products 
compared to conventional ATs that do not require refrigeration. For 
this reason, a more practical version in terms of storage and use is 
urgently needed, more so for patients for whom long-term therapy is 
required [87]. However, in 2020 three studies (one using PRGF [78] 
and two ASTs[87, 88]) demonstrated that the concentration of GFs 
remained stable for up to 3 months [78,87,88] after lyophilization. 
Lyophilization is a method of dehydration that involves freezing a 
product and removing the frozen water through sublimation. It is a 
well-known way to preserve heat-sensitive elements such as blood 
components, tissues, proteins, and enzymes [89-93].

	 The resultant dry, powdered ASTs must be reconstituted with 
saline solution for use. No significant differences were found between 
the concentration of GF, osmolarity, pH, and density in fresh serum 
versus re-dissolved lyophilized ASTs stored at 4°C for one month. 
Additionally, no differences were found in the proliferation and 
differentiation of corneal and conjunctival cells in-vitro between 
either preparation [88]. Still, despite the possibility of keeping the 
bottles containing the lyophilized blood product that is not yet being 
used at room temperature, once reconstituted the bottle in use must be 
kept at 4°C. 

	 For all these reasons, blood-derived tears, either from autologous 
or allogeneic sources, represent a very interesting but at the same time 
challenging option for the treatment of many ocular surface diseases. 
Further perspectives on these products include the production of 
eye drops that contain tailored amounts of GF for each particular 
ocular surface disease, as well as more resistant versions that do not 
require refrigeration at all, although these could increase their already 
considerable costs. Also, randomized clinical trials following the same 
protocol for preparation and the same guidelines for use are needed 
in order to improve the quality of blood-derived tears and provide 
stronger evidence of their effectiveness, which would ultimately lead 
to wider use in ophthalmologic clinical practice.
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