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ABSTRACT 

Cyclosporine A (CsA) is an immunomodulatory agent that has a selective inhibitory action 
on T-cell lymphocytes. Topical CsA with various formulations has been used in ophthalmology. 
This article aims to present a review of the published scientific literature reviewed by peers and to 
illustrate some applications of CsA in the areas of ocular surface diseases.

KEYWORDS: Administration, Ophthalmic; Cyclosporine/therapeutic use; Dry Eye Syndro-
mes/drug therapy; Eye; Ophthalmic Solutions

RESUMO

A ciclosporina A (CsA) é um agente imunomodulador que apresenta uma ação inibtória selec-
tiva sobre  os linfócitos células T. O CsA tópico com várias formulações tem sido usado na Oftal-
mologia. Este artigo tem como objetivo apresentar uma revisão da literatura científica publicada 
revisada por pares e ilustrar algumas aplicações da CsA na áreas das doenças da superfície ocular.

PALAVRAS-CHAVE: Administração Oftálmica; Ciclosporina/uso terapêutico; Olho; Síndro-
mes do Olho Seco; Soluções Oftálmicas
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INTRODUCTION

In the early 1970s, cyclosporine (CsA) was discovered as 
an antifungal cyclic undecapeptide agent derived from the 
fungi Tolypocladium inflatum and Beuveria nevus.1,2 Its immu-
nosuppressive action has been very extensively analyzed 
and was described in 1976, especially due to its widespread 
use in some medical conditions. CsA  (Fig. 1) was the first 
immunosuppressive agent that allowed selective and rela-
tively safe immunoregulation of T-cell lymphocytes. For 
instance, it was used in solid organ transplantation in order 
to reduce the incidence of graft rejection.3 In this scienti-
fic review, the authors describe the distinct mechanisms of 
action of CsA, different ophthalmic formulations available 
in the market, and clinical indications in Ophthalmology 
based on clinical studies or trials, with a special focus on 
anterior segment conditions.

Figure 1 - Molecular structure of cyclosporine A 

CELLULAR EFFECTS OF CYCLOSPORINE

The mechanisms of action of CsA are assisted by two 
cytoplasmic proteins designated by cyclophilins (type A 
and type D), which are peptidylprolyl-isomerases featu-
ring chaperonic action on misfolded proteins.4 By binding 
to these cytoplasmatic proteins, CsA acts as a calcineurin 
inhibitor, which blocks T-cell lymphocytes activation.5,6 on 
the other hand, it also presents an antiapoptotic effect.7 

Cyclosporine-cyclophilin A complex

This complex is responsible for the inhibition of T-cell 
lymphocyte activation by inhibiting the activity of the se-
rine/threonine phosphatase calcineurin.⁴ Calcineurin nor-
mally dephosphorylates the nuclear factor for T-cell lym-
phocyte activation (NF-AT) in the cytoplasm due to the 
increase intracellular calcium levels, which is a repercus-
sion of an antigen-binding to the T-cell receptor presented 
on the surface. At a nuclear level, dephosphorylated NF-AT 
enhances the transcription of several genes that participate 
in T-cell activation process, such as interleukin (IL).2 Secre-
ted IL-2 binds to its receptors on the T-cell surface, pro-
moting cell division by a self-propagating system.8,9 Other 
scientific studies suggest this pathway is involved in cy-

tokine and chemokine production by eosinophils and mast 
cells in the allergic response, but is also presented among 
other types of cells.4,10 

Cyclosporine-cyclophilin D complex

This complex is thought to be primarily responsible for 
apoptosis inhibition.4 The main action of this complex is 
to prevent the opening of the mitochondrial permeability 
transition (MPT) pores.11,12 In response to cellular stress, 
these types of pores open and different mitochondrial pro-
teins are released from the intermembrane space, such as 
cytochrome C and nucleases. For instance, the cytochrome 
C activates a cascade of caspases that are apoptosis-specific 
proteases.12,13 Interestingly, scientific reports also described 
that calcineurin inhibition by the cyclosporine-cyclophilin 
A complex may contribute to the apoptosis inhibition ef-
fect. This pathway might interfere with the activation of 
BAD, which is a proapoptotic protein anchored to the outer 
mitochondrial membrane.4,14

CURRENT PHARMACOLOGIC 
FORMULATIONS 

In 2003, the Food and Drug Administration (FDA) 
approved an ophthalmic emulsion of 0.05% CsA (Restasis®; 
Allergan, Inc., Irvine, CA, USA) to increase tear film pro-
duction in patients with dry eye syndrome. This drug pre-
sents a preservative-free anionic oil-in-water formulation 
that includes castor oil with glycerin, polysorbate-80 and 
carbomer copolymer with sodium hydroxide (to adjust the 
pH of the solution).15-17

In 2015, a cationic nanoemulsion of CsA (Ikervis®; San-
ten SAS, Evry, France) had been approved by the European 
Medical Agency (EMA) for patients with dry eye syndro-
me. In a multicentric randomized trial, this formulation 
significantly reduced the incidence of superficial punctac-
te keratitis in patients with dry eye syndrome during a six 
months follow-up period.18-20

Another formulation (OTX-101 0.09%; CEQUA™; CsA 
0.09%; Sun Pharmaceutical Industries, Inc., Princeton, NJ, 
USA) was also approved by the FDA in 2018 to increase 
tear production in patients with dry eye syndrome. This 
drug presents nanomicellar components that encapsulate 
hydrophobic CsA within their hydrophilic cores. This par-
ticular feature promotes solubility and dispersion of the 
drug into the tear film. Regarding this formulation, CsA 
has traditionally been formulated as an oil-based prepara-
tion due to its high lipophilicity and poor water solubility. 
However, oil-based solutions often have poor tolerability 
and low bioavailability. Since CsA has a lipophilic nature, 
this molecule has a higher affinity for an oil-based vehicle 
than for the target tissues. As a result, an aqueous delivery 
approach pretends to increase the drug’s bioavailability of 
and reduce its adverse effects.21-26
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SAFETY PROFILE AND SIDE EFFECTS

The use of topical CsA is associated with an inferior 
incidence of complications compared to long-term use of 
corticosteroids. The latter is associated with increased in-
traocular pressure and subcapsular cataract development. 
The safety profile for topical CsA in clinical studies was 
very favorable.16,17,27,28 In 2000, multicenter and randomized 
studies reported the efficacy and safety of CsA ophthal-
mic emulsion in moderate to severe dry eye disease. For 
example, 25.3% (74/293) of the patients treated with CsA 
0.05% ophthalmic emulsion reported adverse effects. The 
most prevalent complaints were burning eyes and foreig-
n-body sensation (14.7% and 13.1%, respectively). Ocular 
discharge and hyperemia were reported in 3.1% and 2.0%, 
respectively. Interestingly, the outcomes suggested that the 
immunosuppressive effect of topically CsA 0.05% did not 
affect the protective capacity of the ocular surface against 
infection.29

Regarding the systemic absorption, a very sensitive hi-
gh-performance liquid chromatography (HPLC) tandem-
-mass spectroscopy analysis detected CsA in only six blood 
samples (310 samples in total) from patients receiving the 
0.1% formulation. Nevertheless, no CsA was detected in 
any blood samples from patients who instilled CsA 0.05% 
ophthalmic emulsion.29

With the most recent formulations, the reported side ef-
fects were also similar. For example, in a phase 3 study in-
volving the cationic emulsion of CsA (Ikervis®; Santen SAS, 
Evry, France), the patients in the emulsion group experien-
ced instillation discomfort compared to the vehicle group 
(29.2% and 8.9%, respectively). In the clinical trials with the 
cationic nanoemulsion of CsA and the OTX-101 0.09%, 10% 
and 3.5% discontinued the study during the follow-up, res-
pectively, due to mild to moderate adverse effects (resolved 
without treatment).20,23,25

CLINICAL INDICATIONS IN
OPHTHALMOLOGY

DRY EYE SYNDROME

Dry eye syndrome (keratoconjunctivitis sicca) is one of 
the most prevalent ophthalmic diseases. Epidemiological 
reports performed worldwide have described a prevalence 
of dry eye that can range from 5% to 50%, depending on the 
study population and diagnostic criteria. Distinct risk fac-
tors for dry eye disease have been identified. People with 
dry eye syndrome typically report foreign-body sensation, 
ocular burning or photophobia. Vision-related complaints, 
such as blurred or fluctuating vision, may also be referred 
by the patients. The Tear Film & Ocular Surface Society Dry 
Eye Workshop II (TFOS DEWS II) presented an evidence-
-based definition of dry eye syndrome in recognition of its 
multifactorial nature. This ocular surface disease features a 
loss of the tear film homeostasis, and the consequent tear 
film instability and hyperosmolarity, ocular surface in-
flammation and neurosensorial irregularities, which have 
essential etiological roles in the visual symptoms presented 

by the patients.17,30

TFOS DEWS II recommends a stepwise therapeutic 
approach, starting with education, dietary modification, 
eyelid hygiene and ocular lubricants. Topical CsA was in-
troduced to increase tear film production in patients with 
dry eye disease refractory to these conservative approa-
ches, especially ocular lubrification. Nevertheless, due to 
the chronic and progressive behavior of this ocular sur-
face condition, CsA is also prescribed in less severe pa-
tients.17,28,31

As mentioned previously, tear film hyperosmolarity 
plays an essential role in the vicious cycle of the disease. 
Based on these practice patterns, tear osmolarity threshold 
values varied from 305 mOsm/L to 316 mOsm/L.33-35 A cru-
cial point to answer the variability of the threshold values 
is tear film instability, which is a hallmark feature of the 
condition. For example, mild, moderate, and severe dry 
eyes had average tear osmolarity values of approximately 
302+/-8 mOsm/L, 315+/-10 mOsm/L, and 336+/022 mOs-
m/L, respectively.36 Another point that is also implied on 
the variability in threshold values is the distribution of the 
severity of the disease in distinct populations. Interestingly, 
the effect of anti-inflammatory medication, such as topical 
CsA, on tear film osmolarity was less evident in previous 
reports due to methodological limitations, such as small 
sample size, lack of a control group, and randomization.30,35

Previous studies described that molecular markers are 
related to cell apoptosis, such as CD40, caspase or Fas-li-
gand, which are up-regulated in the conjunctival epithelial 
cells of dry eye patients. Distinct cytokines [(IL-1α, IL-1β, 
IL-6, IL-8, tumor necrosis factor-α (TNF-α), and transfor-
ming growth factor-β (TGF-β)] are also in elevated level in 
the tear film and ocular surface of patients with dry eye 
syndrome.30,31,37 Conjunctival biopsies from these subjects 
submitted to treatment with topical CsA for 6 months re-
vealed a significant reduction in IL-6 expression, sugges-
ting that production of pro-inflammatory cytokines in the 
ocular surface may be reduced by treatment with topical 
CsA.38 Another inflammatory marker presented and well 
correlated with clinical signs and symptoms is the matrix 
metalloproteinase-9 (MMP-9).39 Park et al concluded that 
MMP-9 grading can be used to predict the ocular surface 
status and monitor the therapeutic response. In this stu-
dy, MMP-9–positive patients responded more favorably 
to topical CsA than did MMP-9–negative patients. With 
impression cytology, squamous metaplasia of the conjunc-
tival epithelium can be identified in dry eye patients.40 A 
previous study described a normalizing effect on CsA the-
rapy on conjunctival squamous metaplasia and increased 
conjunctival goblet cell density.31

Ocular Rosacea is often misdiagnosed, which may lead 
to long inflammatory processes with significant visual con-
sequences for affected patients, from inflammation of the 
eyelid margin and blepharitis to severe corneal involve-
ment (for example, corneal ulcers, infiltrates, pannus).41 A 
previous study suggested that ocular signs of rosacea may 
influence meibomian gland morphology and function, cau-
sing meibomian gland atrophy or loss. Bilgin et al repor-
ted a significant improvement in ocular signs and symp-
toms after treatment. Interestingly, there was an increase 
in Schirmer test and break-up time scores in patients that 
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CsA therapy.43

The Prospective Health Assessment of Cataract Pa-
tients’ Ocular Surface (PHACO) study sought to determine 
the incidence of dry eye and its severity in patients under-
going cataract surgery and to assess the signs and symp-
toms of dry eye in this patient population. This was a pros-
pective, multicenter, observational study of 136 patients, 
at least 55 years of age (mean patient age was 70.7 years.), 
who were scheduled to undergo cataract surgery. Almost 
60% had never complained of a foreign body sensation; 
only 13% complained of a foreign body sensation half or 
most of the time. The majority of patients (62.9%) had a tear 
break-up time ≤5 seconds, 77% of eyes had positive corneal 
staining, and 50% of the eyes had positive central corneal 
staining. Eighteen percent had Schirmer’s score with anes-
thesia ≤5 mm. The authors concluded that the incidence of 
dry eye in patients scheduled to undergo cataract surgery 
in a real-world setting is higher than anticipated. This ocu-
lar surface condition can be exacerbated by cataract surgery 
procedure.44 

CONTACT LENS INTOLERANCE

These patients can present some dry eye clinical signs, 
such as the decrease in the tear film production and in tear 
film break-up time. Previous studies also demonstrated 
that contact lens wearers presented increased IL-6 levels in 
the tear film and decreased goblet cell density in the ocular 
surface.45,46 The parallelism of clinical and histopathophy-
siology findings between dry eye syndrome and contact 
lens intolerance indicates that topical CsA could be a prac-
tical approach for these patients.47 A previous randomized 
study evaluated the adequacy of topical CsA 0.05% (one 
drop twice per day) in patients with contact lens intoleran-
ce. This 5-week, randomized, investigator-masked study 
enrolled 17 patients with self-reported contact lens–rela-
ted dryness. Changes from baseline in fluorescein staining 
of the cornea and conjunctiva and in tear break-up time 
were used to determine the improvement of dry eye. Cli-
nical symptoms were assessed by lens wear time, use of 
rewetting drops during lens wear, subjective evaluation of 
dryness, and the completion of the Ocular Surface Disease 
Index questionnaire. The results suggest that this therapeu-
tic approach may be helpful in this type of patient. For ins-
tance, contact lens wear time improved by an average of 1.9 
hours per day in patients treated with topical CsA. After 
five weeks, patients using CsA showed statistically better 
improvements in temporal bulbar conjunctival fluorescein 
staining.47

OCULAR ALLERGIC DISEASE

Eosinophils and mast cells play an essential role in 
allergic ocular pathology, which leads to the stimulation 
and stromal infiltration of T-cell lymphocytes. For exam-
ple, high levels of TNF-α and IFN-γ were described in the 
tear film of patients with atopic keratoconjunctivitis.48-50 

These conditions feature a long-standing inflammation of 
the ocular surface, which may induce conjunctival scar-
ring and corneal complications (such as, shield ulcer and 
corneal pannus), especially in patients with vernal kerato-

conjunctivitis.48,51 Topical CsA is an option to be considered 
for patients that need a long-term treatment regimen.52-54  
Concerning the effects on a histological level, superior tar-
sal conjunctival biopsies demonstrated a decreased num-
ber of activated T-cell lymphocytes in the stroma after this 
therapeutic approach.55 The treatment with topical CsA 
also revealed interesting clinical results in distinct clinical 
trials. In this sense, a randomized, double-masked, pla-
cebo-controlled study analyzed the efficacy and safety of 
CsA in patients with chronic atopic keratoconjunctivitis. 
The results demonstrated that CsA 0.05% therapy can help 
patients with steroid-resistant atopic keratoconjunctivitis. 
The slit-lamp findings related to this condition also impro-
ved during the follow-up compared to the placebo group. 
Another double-masked, placebo-controlled clinical trial 
included 20 patients with vernal keratoconjunctivitis and 
studied the effect of CsA 2% in preservative-free artificial 
tears during a 22 weeks follow-up period. One month later, 
the CsA therapy helped significantly reduce the clinical fin-
dings and symptoms related to the condition.56

LASER-ASSISTED IN SITU KERATOMILEUSIS 
(LASIK) INDUCED NEUROTROPHIC EPITHELIOPA-
THY (LNE)

During LASER vision correction procedures, the cor-
neal nerves are transected (in LASIK) or pruned (in pho-
torefractive keratectomy - PRK), resulting in a loss of the 
homeostasis-maintaining feedback loop of the lacrimal 
functional unit. The diagnosis of LNE is based on clinical 
symptoms and signs related to ocular surface irritation, 
such as ocular fatigue, burning, itching, foreign body sen-
sation, fluctuating vision, dryness, eyelids heaviness and 
photophobia.57,58 This ocular surface condition usually im-
proves as corneal reinnervation takes place, returning to 
preoperative baseline by about 9 to 12 months after LASIK. 
The method of LASIK flap creation can make a difference 
regarding the incidence of postoperative dry eye syndro-
me. In one study, the incidence of LNE and the need for ag-
gressive postoperative treatments was significantly lower 
in eyes that had femtosecond flaps compared with eyes 
that had microkeratome flaps.59 Regarding  small-incision 
lenticule extraction (SMILE), this laser vision correction 
procedure was also demonstrated to reduce the neurotro-
phic impact on the cornea.60 Based on the literature review, 
topical CsA can be recommended as preoperative and pos-
toperative therapy for patients that present or are at risk 
of developing dry eye syndrome. A randomized, double-
-masked trial included 21 patients who underwent bilateral 
LASIK for myopia correction and compared artificial tears 
and topical CsA 0.05%. Regarding the latter group, patients 
were instructed to start the treatment 1 month before the 
surgery, was discontinued for the first 48 hours after the 
procedure, and then resumed for the following 3 months. 
The postoperative tear film production evaluated by Schir-
mer´s test was statistically higher in the CsA group during 
the following 6 months after the procedure. This clinical 
trial also demonstrated a greater refractive postoperative 
predictability in patients who underwent CsA therapy.61

Different Clinical Applications of Topical Cyclosporine in Ophthalmology: Review for Ophthalmologists



  Volume 45 - N1 - Janeiro-Março   |   41

OTHER OCULAR SURFACE CONDITIONS

Graft-versus-host disease (GVHD) often affects the la-
crimal glands, the conjunctiva, the lids, the cornea, and the 
remaining ocular surface. Some related ocular problems 
include dry eye syndrome, ocular surface scarring, cicatri-
cial lagophthalmos, persistent corneal epithelial defects or 
melting.62 The main therapeutic aim in the management of 
ocular GVHD is the treatment of inflammation and dryness 
to relieve patients’ symptoms and to maintain ocular inte-
grity and function.62,63 Malta et al evaluated the efficacy of 
topical CsA 0.05% in treating dry eye syndrome related to 
GVHD after bone marrow transplantation of hematopoie-
tic stem cells.64 In this study, 81 patients received topical 
CsA starting 1 month before bone marrow transplantation 
(treatment group) and 24 patients did not receive CsA until 
at least 6 months after the transplantation (control group). 
The authors concluded that initiation of topical CsA before 
the transplantation might decrease the inflammatory res-
ponse in the lacrimal glands, which may be responsible for 
dry eye syndrome. The results demonstrated that symp-
toms related to this condition were significantly more seve-
re in the control group at 3 months, 1 year, and 2 years. In 
a series of five clinical cases of chronic GVHD patients with 
different severity degrees of ocular surface disease (diffu-
se punctate epithelial erosions to sterile corneal melting), 
topical CsA 0.1% was added to the treatment regimen, and 
the evolution of the ocular disease was recorded. This the-
rapeutic approach showed to be an appropriate modality in 
managing ocular surface abnormalities in these patients.64

Topical CsA may also be considered to treat ocular com-
plications related to Stevens-Johnson syndrome (SJS). This 
condition is potentially fatal characterized by widespread 
skin necrosis and epidermal detachment, with a reported 
mortality rate of 1%-5%. The pathological mechanisms are 
attributed to keratinocyte death derived from Fas-ligand 
binding and cytotoxic T-lymphocytes cells. CsA can be 
an effective approach for this condition, once it inhibits T 
cell-lymphocyte activation. Acute ocular inflammation can 
be reported in 43%-81% of patients and up to 35% of them 
may experience permanent visual loss.65 Previous studies 
assessed the efficacy of topical CsA 0.05% in patients with 
SJS or ocular cicatricial pemphigoid who had a chronic dry 
eye. For instance, thirty cases of SJS patients who develo-
ped dry eye defined by symptoms and signs, including the 
Schirmer I test, the fluorescein clearance test (FCT), and 
corneal staining (fluorescein and Rose Bengal staining) 
were treated with CsA 0.05% eye drops twice daily for 6 
months. Seventeen patients (56.67%) completed the study. 
However, eight patients (26.67%) withdrew from the study 
as a result of the side effects related to CsA topical thera-
py (pain, redness, and eyelid swelling during instillation). 
All 17 subjects demonstrated significant improvement in 
dry eye symptoms, conjunctival injection, corneal staining, 
Schirmer I test, and FCT (p<0.05). The authors concluded 
that topical CsA 0.05%  can be beneficial in the treatment of 
chronic dry eye associated with SJS.66,67

Another ocular condition in which CsA may be benefi-
cial is in the chronic treatment of sequelae associated with 
herpes simplex virus (HSV) keratitis.68 Host cell interactions 
with HSV trigger an inflammatory cascade with activated 

T-cell lymphocytes cells, which is responsible not only for 
clearance of virus but also for progressive corneal opacifica-
tion due to inflammatory cell infiltration, angiogenesis, and 
corneal nerve loss.68 Ocular herpes simplex infection and its 
complications continue to cause significant visual burden 
and decreased quality of life.69 Once topical corticosteroids 
might be required for a long period to control this condi-
tion, topical CsA can be considered a treatment option in 
this group of patients.70 Peyman et al compared topical CsA 
2% eye drop with prednisolone acetate 1% eye drop for the 
treatment of herpetic stromal keratitis (HSK) in a rando-
mized clinical trial. Thirty-eight eyes of 33 patients with 
HSK were randomly assigned to receive either 2% Cs-A or 
1% prednisolone acetate eye drops. All subjects received 
oral acyclovir 400 mg twice a day. Both topical regimens 
demonstrated to be effective for the treatment of HSK. For 
example, the authors described that within-group analysis 
there was a significant improvement of total cornea optical 
density after 30 days of treatment in both groups (30.3± 10.5 
to 28.3± 9.8, p < 0.001 for prednisolone group, and 30.5± 8.8 
to 28.8± 8.3 p < 0.001 for Cs-A group, mean ± SD). The best-
-corrected visual acuity also significantly improved in both 
groups.71 In a prospective clinical report, 12 patients were 
treated with CsA 0.05% combined with topical predniso-
lone in a tapering regimen. After 3 months of topical CsA, 
corneal inflammation signs decreased, with a mean time of 
3.8 weeks to treat the stromal keratitis. Corneal vasculari-
zation that was present before initiation of CsA treatment 
regressed in 7 patients.72

Different studies evaluated the efficacy of topical CsA 
treatment in patients with subepithelial corneal infiltrates 
(SEI). These corneal findings may be a source of significant 
visual impairment, justifying the use of various therapeutic 
approaches. In a prospective study, 37 eyes of 22 patients 
with SEI after adenoidal keratoconjunctivitis were treated 
with topical CsA 0.5% with a specific regimen (first admi-
nistered at 4 drops per day for 15 days, then at a rate of 2 
drops per day for a variable period ranging from 15 days 
to 6 months). After treatment, the slit-lamp examination re-
vealed a marked decrease in the number and density of SEI 
from the 15th day. No ocular complications or side effects 
were observed during the 13 months of follow-up.73

Another indication for topical CsA regimen could be as 
adjuvant therapy after pterygium surgery. Several studies re-
vealed that CsA 0.05% can be used safely and effectively after 
this procedure to obtain lower rates of recurrence.74 Zhnag et 
al evaluate the efficacy and tolerability of CsA as an adjuvant 
treatment for primary pterygium surgery. Seven studies were 
included in this meta-analysis. The data showed that adjuvant 
use of CsA could significantly reduce the risk of pterygium 
recurrence compared with pterygium excision alone.75

Patients who were unilateral long-standing prosthetic 
eye (over a period of 5 years) were enrolled in a 5-mon-
th follow-up study. The authors analyzed the effects of 
topical CsA 0.05% in patients with ocular discomfort re-
sulting from long-standing prosthetic eye wearing. Ocular 
symptoms improved after 1 month of treatment in all pa-
tients. Slit-lamp examination showed no statistically sig-
nificant difference in the tear meniscus and eyelid margin 
inflammation. The Schirmer´s test also improved after 3 
months of therapy.76
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CONCLUSION

The immunosuppressive action of CsA was described in 
1976 and has been used as a systemic immunomodulatory 
drug in specific medical conditions, due to its selective and 
relatively safe immunoregulation of T-cell lymphocytes. 
Scientific reviews revealed that distinct ocular surface di-
seases, such as dry eye syndrome, present activated T-cells 
lymphocytes and pro-inflammatory mediators, which play 
an essential role in the lacrimal unit’s dysfunction. Since the 
inflammatory process is implicated in this type of ocular 
disease, the immunomodulation action of topical CsA has 
proved to be a valuable therapeutic option during the last 
decades. Several studies reported that CsA was effective in 
patients with contact lens intolerance, LNE, and ocular al-
lergic diseases, especially in those clinical cases refractory 
to other treatments or prolonged corticosteroids regimens. 
Although the use of topical CsA is widespread, de Paiva et 
al identified the need for robust, well-planned, long-term, 
and more extensive clinical trials with established repor-
ting guidelines to minimize bias and better evaluate the ef-
ficacy of CsA during long-term follow-up.77
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