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ABSTRACT

Purposes: Dry eye syndrome is defined as a multifactorial disease of the tears and the ocular surface,
which triggers symptoms such as visual discomfort, visual instability, and lacrimal defects. Despite the
optimization of conventional therapies, some patients are refractory, persisting with signs and symptoms.
However, such patients can benefit from additional therapies that use blood components and blood
derivatives. This study aimed to conduct an integrative review of the indexed literature over the last
decade to verify and examine the knowledge available regarding the treatment of dry eye disease using
blood components and blood products. Methods: The study was an integrative review, and searches
were performed on MEDLINE, LILACS, SciELO, and EMBASE databases using the search terms: “dry eye
syndrome,” “dry eye disease,” “dry eye treatment,” “blood,” “serum,” and “platelet-rich plasma” as well
as their equivalent terms in Portuguese. Overall, 597 potentially eligible publications were identified, and
16 randomized and non-randomized clinical trials that met the inclusion criteria were selected. Results:
Most of the studies analyzed (9) included treatment with autologous serum, and seven studies evaluated
platelet concentrates. Conclusion: Therapy with blood components and blood derivatives has been
proven to be safe and effective; moreover, it is a valid option for patients who are refractory to traditional
therapies. It is crucial to perform further clinical studies with a larger sample size to better establish and
standardize the processes and formulations that can be used in the treatment of dry eye syndrome.

RESUMO

Objetivos: A doenca do olho seco é definida como uma doenca multifatorial das lagrimas e da superficie
ocular que desencadeia sintomas de desconforto, instabilidade visual e alteracao lacrimal. Apesar da
maximizacao das terapéuticas convencionais, alguns pacientes sao refratarios, persistindo com sinais
e sintomas, se beneficiando de terapias adicionais, como os hemocomponentes e hemoderivados. O
objetivo foi realizar uma reviséo integrativa da literatura indexada nos tltimos 10 anos, verificar e examinar
o conhecimento descrito sobre o tratamento da doenca do olho seco utilizando hemocomponentes e
hemoderivados. Método: O estudo foi definido como uma revisao integrativa, sendo feito buscas nas
fontes de dados MEDLINE, LILACS, SciELO e EMBASE, utilizando os descritores: “sindrome do olho seco”,
“doenca do olho seco”, “tratamento do olho seco”, “sangue”, “soro” e “plasma rico em plaquetas”. Foram
identificados 597 publicacoes potencialmente elegiveis, selecionando-se, ao final, 16 ensaios clinicos
randomizados e nao randomizados que atendiam aos critérios de inclusdo. Resultados: A maioria dos
estudos analisados (9) abordou o tratamento com soro autélogo, sete estudos avaliaram com concentrado
de plaquetas. Conclusao: A terapéutica com hemocomponentes e hemoderivados mostrou ser segura
e efetiva, sendo uma opcéo vélida para os pacientes refratarios as terapias tradicionais. Ressalta-se a
importancia da realizagcdo de novos estudos clinicos, com maior amostra, para melhor estabelecimento
e padronizacao dos processos e formulagdes a serem utilizadas no tratamento da doenca do olho seco.
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INTRODUCTION

Dry eye syndrome (DES) affects 5%-34% of the
global population!, and it is defined by the Dry Eye
Workshop as a multifactorial disease of the tears
and ocular surface that results in symptoms of dis-
comfort, visual disturbance, and tear film instability
with potential damage to the ocular surface. Further-
more, it is accompanied by increased osmolarity of
the tear film and inflammation of the ocular surface.
Although substantial progress has been made in re-
cent years in the field of its pathophysiology and
treatment, ongoing therapeutic study of the disease
is necessary owing to its chronic nature as well as for
establishing specific etiological treatment?®.

Tears play an essential role in maintaining the
health of the ocular surface as their components play
an active role in the regulation, proliferation, diffe-
rentiation, and maturation of the epithelium*. Con-
ventional treatment for DES includes artificial tears
(ATs), topical corticosteroids, ciclosporin-A, thera-
peutic contact lenses, and punctal occlusion®. ATS,
although widely available, lack the biological proper-
ties that promote ocular surface renewal and immu-
ne defense®. Despite the optimized use of these the-
rapies, some patients are refractory, with persistent
signs and symptoms of severe DES. These patients
benefit from additional therapies such as the use of
blood components and blood derivatives from the
processing of donor blood’.

Autologous serum eye drops (ASEs) were first
used in 1984 by Fox et al. to treat DES in patients
who were refractory to the use of ATs®. ASEs have
osmolarity and biomechanical properties similar to
natural tears and are preservative-free, which redu-
ces the incidence of allergy and toxicity’. Ever since,
ASEs have been successfully used to treat severe
DES related to various conditions, such as Sjogren’s
syndrome (SS), superior limbic keratoconjunctivitis,
Stevens-Johnson syndrome, and others'?. SS is a sys-
temic autoimmune disease characterized by chronic
inflammation resulting in xerostomia and DES. It is
classified as primary (absence of another connective
tissue disease) and secondary (associated with other
systemic diseases such as lupus, rheumatoid arthritis
and scleroderma)'!. ASEs exhibit therapeutic effects
because their pH and osmolarity are similar to those
of the tear film. Its mechanism of action is based on
lubricating properties and concentration of vitamins
A and E, growth factors, fibronectin, and cytokines
capable of promoting cell trophism within the epi-

thelium, improving its regeneration'>. ASEs also pro-
mote epithelial improvement by binding to and neu-
tralizing inflammatory cytokines. ASEs also contain
bactericidal components, lysozyme, lactoferrin, and
immunoglobulins, thus reducing the risk of contami-
nation and infection in patients with dry eye?.

Use of platelet-rich plasma (PRP) eye drops has
an anti-apoptotic effect on corneal stromal cells and
has become a valid strategy used in the management
of various ocular surface disorders, including corneal
ulcers and persistent epithelial defects secondary to
moderate and severe DES!®. Recently, use of PRP has
been highlighted due to its advantages over ASEs,
such as the higher amount of epithelial growth fac-
tors and vitamin A, and because it is free of inflam-
matory cytokines'*.

Complications with the use of blood components
and blood derivatives in the treatment of DES are rare,
specifically when safety protocols for preparation and
storage are properly followed. If such complications
do occur, they are well tolerated, with patients develo-
ping ocular discomfort, mild epitheliopathy, bacterial
conjunctivitis, or eyelid eczema'®. Therapy may be
contraindicated for some groups, such as in children,
the elderly, patients with severe systemic bacterial
infection, acute autoimmune disease, or those with
a fear of phlebotomy. It may also be contraindicated
for patients with restrictions on autologous blood do-
nation, such as those with congestive heart failure,
severe aortic stenosis, heart attack, or stroke in the
last 6 months, angina, cyanotic disease, infection, or
those using antibiotics'®.

METHODS

An integrative literature review was conducted,
thoroughly searching and evaluating studies publi-
shed on the proposed theme. This research method
aims to analyze the knowledge already available in
existing research on a given topic!’.

Data were collected between May and October
2022, and the search strategy was applied in Portu-
guese and English, with the aim of answering the
following question: “What blood component and
blood product treatments are available for dry eye di-
sease?”. A search was performed for randomized and
non-randomized clinical trials published between
2012 and 2022 using MEDLINE, LILACS, SciELO,
and EMBASE databases. The search strategy used
the descriptors (sindrome do olho seco; doenca do
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olho seco OR tratamento do olho seco) AND (san-
gue OR soro OR plasma rico em plaquetas) as well as
their respective English counterparts (dry eye syndro-
me OR dry eye disease OR dry eye treatment) AND
(blood OR serum OR platelet-rich plasma) construc-
ted from descriptors available in the Health Sciences
Descriptors (DECS) terminology, articulated by the
Boolean operators “AND” and “OR.”

After searching the aforementioned databases,
the following inclusion criteria were adopted: rando-
mized and non-randomized clinical trials published
in Portuguese and English; related to the treatment
of dry eye with blood components or blood derivati-
ves; human trials; published between 2012 and 2022;
available in full text in electronic format; and publi-
shed in national and international journals. Moreo-
ver, the exclusion criteria were as follows: treatment

with blood components or blood derivatives not rela-
ted to DES; publications not specifically related to the
keywords; and publications in languages other than
English or Portuguese.

The flowchart (Figure 1) depicts the articles that
were chosen, starting with a title-only selection of
papers that did not include review articles, case re-
ports, experience reports, and other non-quantitative
research that could not be included in an integrative
review. After this initial screening, 60 articles that
answered the guiding question and fit the description
of the research were chosen after thoroughly reading
the abstract Of these, 16 were finally chosen after re-
ading the entire article. Lists of citations and biblio-
graphical references pertinent to the objective of the
study were also researched.

Articles found through research in

= the databases (n = 597) MEDLINE
= (n = 113) LILACS (n =3 ) SclELO (n
o =0 ) EMBASE (n = 481)
w
Articles excluded after
reading the title
(n=345)
Articles selected by reading the title
(n=252)
o
= Articles excluded after
o reading the abstract
o (n=192)
[&]
w
Articles selected by reading the
abstract (n=60)
Articles excluded
after reading in full
(n=44)
E Articles selected by reading the full
% article (n=16)
(=

Figure 1. Flowchart.
Source: Survey data, 2022
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RESULTS

Data collection took place during the first and se-
cond semesters of 2022. The selected articles were
read, and the information was extracted and organi-
zed using the following variables: author/year, type of
study, place of publication, therapy, and results, which
is depicted in table 1.

Seventeen adult patients with severe bilateral DES
took part in a 3-month clinical trial, using 20% ASEs
no more than 12 times a day, 15 min after the appli-
cation of ATs. There was a significant improvement
in the clinical examination using the Tear Breakup
Time (BUT) test (1.7 s-2.2 s) and the Schirmer test
(ST) (1.1 mm-2.2 mm). In regard to subjective symp-

Table 1. Summary table with the main information of the selected articles.

Author, year Study type Publisher Therapy Results
Cho et al.,, 201312 Randomized  Current Eye Research  AST in Different  100% AST was more effective in reducing symptoms
Clinical Trial Diluents and correcting epithelial defects in groups with SS
and persistent epithelial defects.
Avila MY, 201423 Clinical Trial Cornea PRP PRP into the lacrimal gland increased tear
production and improved DES symptoms.
Celebi et al.,20144 Randomized Graefes Arch Clin AST vs LA The group treated with 20% AST showed an effective
Clinical Trial Exp Ophthalmol reduction in symptoms and significant improvement
in diagnostic tests compared to the group using AT.
Jirsova et al., 201418 Clinical Trial ~ Current Eye Research ~ AST combinado There was a 77% clinical improvement,
com AT a 75% laboratory improvement and a 63%
improvement in subjective symptoms, with
the use of 20% AST in combination with AT,
especially in foreign body sensation.
Semeraro et al., 20149  Clinical Trial BioMed Research AST AST at 50% was used in a group with DES of
International heterogeneous origin, with significant improvement
in symptoms for all treated patients.
Hwang et al., 201411 Clinical Trial Cornea AST AST at 50% achieved improvement in symptoms
in primary SS but no improvement
was evident in secondary SS.
Semeraro et al., Randomized In Vivo AST vs AT Evaluated the effectiveness of treatment
201624 Clinical Trial with AST in patients with SS.
Ribeiro et al., 201616 Clinical Trial Revista Brasileira PCT PCT has proven to be an innovative and promising
de Oftalmologia therapy in the treatment of DES in diabetic patients.
Yilmaz et al., 20171 Randomized  Current Eye Research AST vs AT AST at 40% proved to be a viable alternative when
Clinical Trial compared to AT in the treatment of DES induced
by the use of isotretinoin.
Avila et al., 201913 Randomized British Journal of PRP vs AT PRP was compared with AT in patients with SS
Clinical Trial Ophthalmology and showed superiority in symptom resolution.
Garcia-Conca et al., Randomized Acta Ophthalmol PCT vs AT PCT was compared with AT in the treatment of
201920 Clinical Trial hyposecretive DES with better results, especially
in moderate and severe cases.
Ribeiro et al., 201914 Clinical Trial Revista Brasileira PCT PCT proved to be effective even after
de Oftalmologia 6 months of stopping treatment.
Allam I, 20216 Randomized Delta Journal of PRP vs AST PRP and AST are safe and effective therapies
Clinical Trial Ophthalmology for the treatment of severe DES, being comparable
in terms of effectiveness.
van der Meer et al., Randomized Acta Ophthalmol Autologous Both autologous and allogeneic serum have
202119 Clinical Trial Serum vs comparable efficacy and tolerability for use
Allogeneic Serum in patients with severe DES.
Metheetrairut et al., Randomized Scientific Reports AST vs PCT The use of PCT at 20% showed significant
202221 Clinical Trial superiority in the Schirmer’s test and best-corrected
visual acuity, when compared with AST at 20%.
Mohammed et al., Clinical Trial BMC Ophthalmology PRP vs AT PRP in the lacrimal gland in the treatment

202222

of severe DES in patients with SS showed
significant superiority when compared to AT.

DES: dry eye syndromes; AST: autologous serum tears; AS: autologous serum; PCT: platelet concentrate tears; PRP: platelet rich plasma; AT: artificial tears; SS: Sjogren’s syndrome.
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toms, there was a gradual, statistically significant im-
provement in the sensation of dryness, discomfort,
sensation of a foreign body in the eye, and photopho-
bia. Clinical evaluation was performed before therapy
and at the end of the 3 months, depicting a substan-
tial improvement in 72% of the patients examined
who used ASEs, specifically in relation to the sensa-
tion of a foreign body in the eye!®.

Cho et al. compared the efficacy of 100% ASEs
with three different dilutions of ASEs (50% +
NS0.9%, 50% + AT, and 50% + ceftazidime) in the
treatment of 85 patients divided into three groups:
Group I-SS carriers, Group II-Non-SS carriers, and
Group III-Persistent epithelial defects. All groups
underwent an assessment for the speed of epithelial
repair using the measurement of the area (mm?day)
in a slit lamp. In SS carriers, undiluted ASEs had a
significantly higher repair speed when compared to
the other three dilutions of 50% ASEs'2.

A randomized clinical trial conducted by Celebi
et al. evaluated the efficacy of 20% ASEs compared
to AT without preservatives in patients with severe
DES. This study included 20 patients (18 women and
2 men) who were refractory to conventional treat-
ment, and who showed a significant improvement in
symptoms, with no adverse effects, after one month
of using ASEs, compared to the AT group. This im-
provement was evidenced by quantitative analysis of
the ST, the break-up (TBUT), and the Ocular Surface
Disease Index (OSDI) -Allergan questionnaire®.

Hwang et al. evaluated the effects on 20 pa-
tients with primary SS and 14 with secondary SS
over 4 weeks of therapy with 50% ASEs. There was
a significant improvement in symptoms in primary
SS, which was not evident in secondary SS. Moreo-
ver, analysis of the concentration of the following
proinflammatory cytokines TNF-a, IL-1b, IL-6,
and IL-8 resulted in higher values in secondary SS.
Thus, it has been suggested by the authors that
ASEs are not effective in treating DES in patients
with secondary SS!'.

A study conducted by Yilmaz et al. compared the
effectiveness of 40% ASEs with ATs in the treatment
of patients with DES secondary to the use of syste-
mic retinoic acid (isotretinoin). Patients with other
previous ocular surface pathologies were excluded.
Isotretinoin reduces the function of the meibomian
gland that produces the lipid component of tears, lea-
ding to DES. In this randomized clinical trial, 40%
ASEs proved to be an effective alternative compared
to ATs without preservatives'.

Some patients have logistical limitations to the
use of their own blood to prepare the ASEs (e.g.,
inability to travel to the collection center or sample
processing time), and others may have clinical fac-
tors that pose a barrier (e.g., difficulty with venous
access, low hemoglobin levels, fear of needles, or the
patient’s age). Thus, van der Meer et al. conducted
a randomized clinical trial with 15 patients with se-
vere DES, comparing the efficacy and tolerability of
using eye drops produced from autologous serum and
allogeneic serum (from other donors). The authors
observed no significant differences, with comparable
efficacy and tolerability®.

Ribeiro et al. evaluated the efficacy of autologous
PRP eye drops, applied four times a day for 1 month
in the symptomatic dry eyes of 12 diabetic patients
who were refractory to conventional therapies. All pa-
tients showed improvement in symptoms and signs
in the tests adopted-ST and TBUT'¢. Six months
after PRP eye drops, Ribeiro et al. performed a no-
vel evaluation of the persistence of the effects of PRP
therapy. Patients in that study used the ATS of their
choice for 5 months after an initial 1-month thera-
py with PRP eye drops. The OSDI and TBUT scores
showed higher values than the baseline 6 months be-
fore therapy, which corroborates the hypothesis of a
prolonged effect'*.

In the randomized clinical trial conducted by
Garcia-Conca et al., 84 patients with hyposecretory
dry eye were divided into two groups: 44 treated with
PRP and 39 with AT. Changes in ST and TBUT were
assessed 30 days after treatment. The group trea-
ted with PRP eye drops exhibited superiority in the
following aspects when compared to the group using
AT reduction in symptoms, visual improvement, and
reduction in hyperemia and improvement in ST?°.

The use of 20% PRP compared to 20% ASEs,
with 10 drops in each eye for 1 month, in a group of
10 patients in a randomized clinical trial conducted
by Metheetrairut et al. revealed a significant impro-
vement in ST and visual acuity test for those that
used 20% PRP. No adverse effects were reported by
the patients in the study?'.

Platelet concentrate injection (PCI) therapy in the
lacrimal glands (LG) was shown to be superior to AT
in the treatment of glandular dysfunction in a rando-
mized clinical trial with 13 patients diagnosed with
SS, in which PCI was applied at regular intervals, on
days 0, 30, 60, and 90. Tear volume increased signifi-
cantly when compared to the AT group'®.

eOftalmo. 2024;10(2):67-74.
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A study conducted by Allam randomized 20 pa-
tients (40 eyes) into two groups, the first group recei-
ved PCI in the LG at regular interviews, on days 0,
30, 60, and 90. The second group received 50% ASEs
five times a day. At the end of the 12-week study,
both therapies were comparable in terms of effecti-
veness. Although PCI is a painful therapy, this issue
was addressed by injecting anesthetic into the LG
region 5 minutes before the procedure. Although no
complications were observed in either groups, four
eyes using ASEs showed mild irritation. In contrast
to ASE therapy, an advantage of PCI is that it does
not depend on the patient’s cooperation for storage,
which could potentially lead to contamination if not
done according to prior instructions®.

Mohammed et al. performed a study with 28 eyes
to compare PCI in LG with AT. This study was si-
milar to the one performed by Avila et al. as both
included only patients with severe DES secondary
to SS'3. The patient’s own eye was used as a control
group, i.e., in the same patient, one eye received PCI
and the contralateral eye received AT. After 3 months,
analysis showed significantly greater efficacy in favor
of ICP*,

DISCUSSION

Autologous serum eye drops (ASE)

ASEs are produced from the patient’s own blood
and are similar to natural tears in terms of their
biochemical and epitheliotropic aspects. The use of
ASEs aims to treat patients who are refractory to con-
ventional treatment for dry eyes or other epitheliopa-
thies!?. ASEs are obtained by centrifugation, which
separates the blood from the serum. The serum is
then diluted and can be stored for up to 6 months
at —30°C°. There is much discussion regarding what
concentration should be used in the preparation of
ASEs, as TGF-B, a molecule present in serum that
has an antiproliferative effect?®, has a concentration
five times higher than that found in human tears’.
The lack of consensus on the dilution of ASEs leads
to the use, in treatment studies, of formulations that
vary in concentration ranging from 20% to 100%!*.

Platelet-rich plasma (PRP) eye drops

PRP have been used successfully to treat pa-
thologies in various fields of medicine, particularly
ophthalmology, orthopedic, and maxillofacial and
plastic surgery®*.

Platelet concentrate injection (PCI)

PCI is a therapy used to regenerate tissues due
to its richness in growth factors, which stimulate
the proliferation and regeneration of stem cells*. In
ophthalmology, it has been successfully used to in-
crease the production of dysfunctional LG secondary
to pathologies such as SS*?. The LG is crucial for the
health of the ocular surface, and therefore, patholo-
gies that affect its functioning can lead to aqueous
deficiency and loss of ocular surface homeostasis?®.
The tear film is made up of three layers: the inner
one composed of mucin, the outer one composed of
lipid, and the aqueous intermediate layer (produced
mainly in the LG), which when insufficient, is one of
the main causes of DES?.

The studies mentioned in the results address
different therapies for the treatment of DES and its
variations, including the use of ASEs and PRP eye
drops, and PCI. The comparative analysis suggests
that the choice of therapy for the treatment of DES
may depend on the underlying cause, the severity of
the disease, and patient preferences. Moreover, ASEs,
PRP, and PCI seem to be effective options in different
clinical scenarios, with each having specific benefits.
PRP eye drops work effectively in the treatment of
diabetic patients, whereas PCI are effective in the
treatment of lacrimal gland in patients with severe
DES secondary to SS.

Each therapeutic approach has its advantages
and disadvantages, and the choice should be perso-
nalized based on the patient’s clinical assessment.
Research into new treatments for DES has increased
substantially in recent years. The most significant
change is the search for therapies that can reverse
the underlying etiology, such as inflammation and
aqueous deficiency, as opposed to just treating the
symptoms. Innovative therapies are options avai-
lable to patients who are refractory to traditional
therapies. The future goal is increasingly to refine
therapies that bring definitive resolution rather than
transient symptomatic relief.

Although DES has a multifactorial etiology, re-
sults of the clinical trials analyzed suggest that treat-
ments with blood components and blood derivatives,
such as ASEs, PRP and PCI are promising options
for patients with DES, especially those refractory to
conventional treatments. The choice between these
therapies must be individualized, considering the
etiology of DES, the severity of the condition, and the
patient’s preferences. Additionally, the continuous
development of innovative therapies seeks to offer
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more effective and lasting solutions to DES, with the
ultimate goal of resolving the underlying causes ra-
ther than just temporarily relieving the symptoms.
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