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ABSTRACT

Purpose

To compare the effect of trehalose3%/hyaluronicladi5% versus hyaluronic-acid0.15% eye-drops incid) ocular
surface inflammation after cataract surgery.

Setting

Perugia,ltaly

Design

Randomised,prospective study

M ethods

Patients with healthy ocular surface were enrolléear break-up-time(TBUT), Schirmer test, corndabriescein
staining(CFS), Ocular Surface Disease Index(OSB#) eonfocal microscopy(IVCM) were performed preapeely

and at 1,4 and 8month after surgery. Patients wardomly assigned to receive either trehalose 3faluhonic-acid
0.15% eye-drops(Group A), hyaluronic-acid 0.15%-ds@ps(Group B) or no treatment(Group C).

Results

Ninety-eight patients were randomised, 33 in Grou@&in GroupB, 32 in GroupC.

Schirmer test increased at 1month-follow-up in @®@and unchanged in GroupB and C. TBUT and CFSeemed at
1month-follow-up in GroupA and after 8 months ino@pB and C. OSDI score decreased at 1month-follpviru

GroupA and at in Group B and C.
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IVCM showed a reduction in the number of nervediof the subbasal nerve plexus at 1 month inraligs and
progressively increased to preoperative levelsrabdths in GroupA, and at 8 months in GroupB and C.

Tortuosity and reflectivity of subbasal plexus messively decreased to became significant at 4mkafithw-up in

GroupA while increased at 1month-follow-up becomimgmal at 8month-follow-up in GroupB and C. Lartgers
cells and activated stromal keratocytes were highe&roupB and C throughout the follow-up with grsficantly

lower density of hyper-reflective stromal cellsGnoupA.

Conclusions

Cataract surgery induces persistent inflammatiothefocular surface. Trehalose3%/hyaluronic-aci 1eye-drops

are effective in reducing inflammation and signd apmptoms of dry eye.

INTRODUCTION

Cataract surgery is one of the most common proesdperformed worldwide with excellent
clinical results, a rapid functional recovery antba risk of complications.However, it is known
that surgery can cause transient dry eye or indueersening of pre-existing dry eye, even in
healthy patienté® After surgery many patients complain of ocularcdisfort, sometimes
significant, whilst a qualitative and quantitatisieration of the tear film is frequently observed.
The return to the normal tear secretion levelshmslow, and it may take up to several months to
return to preoperative leveldt is estimated that in about 10% of patientss thirgery can trigger a
vicious cycle of chronic dry-eye disease (DEMollowing cataract surgery, an inflammatory state
is common and has been demonstrated by the pres#ngeo-inflammatory cytokines and
chemokines in the tear film, corneal nerve alterstiand an increase in subbasal dendritic 2ells.
These alterations may be present for weeks follgwurgery and have been linked to the alteration
of tear secretiofi.

Due to these potential complications, patientsaiten advised to use tear substitutes following

cataract surgery. There are a large number of ptsdtommercially available as tear substitutes
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and some clinical studies have evaluated theirceWeness in preventing or treating DED after
cataract surgery.® However, at present there is no standardisedegiyafor the postoperative
management of the ocular surface following catasaagery.

A therapeutic of particular interest for postopeeatry eye is a fixed trehalose and hyaluronidaci
(HA) tear substitutes.

Of particular interest for postoperative dry eyaifixed trehalose and hyaluronic acid (HA) tear
substitutes. HA has been shown to be useful iregleypatients for its ability to form a viscoelastic
solution in water, which lubricates the ocular aod, keeping it hydrated and protecting it from
mechanical damagdé.Trehalose’s known properties include stabilizihg bilipid membranes and
labile proteins against desiccation, and it hasle in protecting cells and their components from
oxidative damagéS.’mTo our knowledge, a prospective study evaluatthg efficacy of a
combination of these two molecules for reducingnsignd symptoms of dry eye and corneal

inflammation after cataract surgery, has not besfopmed”

MATERIAL AND METHODS

Study design

This study is a prospective, randomised, open-Jab@inparative study in patients undergoing
unilateral cataract surgery and intra-ocular lemgplantation. The study was conducted in
accordance with Good Clinical Practices, the Datian of Helsinki and was approved by local
Ethics Committees (CEAS Umbria, Prot. n. 3411/X%taract surgeries were performed at the
ophthalmology section of the Department of Medicared Surgery, University of Perugia. All
patients gave their written informed consent toshiyery and to their participation in the study.
Aim of the study

The aim of this study was to compare the effedtatialose 3%/HA 0.15% combination eye drops
versus HA 0.15% eye drops in reducing signs and symptofrrneo-conjunctival inflammation,

ocular discomfort and in improving tear-film statlyilafter cataract surgery.
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Study population

Patients eligible for inclusion were aged >18 yeamh a healthy ocular surface, subclinical or
mild DED' who only used artificial tears occasionally andravendergoing unilateral cataract
surgery and intra-ocular lens implantation. Thermaxclusion criteria were as follows: previous
ocular surgery; a history of trauma or ocular inflaation; severe DED; any corneal pathologies;
the use of contact lenses; anatomical or functi@yalid abnormalities; ocular hypertension or
glaucoma; the concurrent administration of top&a drops other than those included in the study
protocol and use of eye drops for DED within 1 weekore the screening visit and before surgery;
any systemic drug that may contribute to DED, sum$ antihistamines, decongestants,
antidepressants and spasmolytics. The adminigtraticsystemic corticosteroids or non-steroidal
anti-inflammatory drugs was not allowed during tieidy. Patients experiencing any surgery
related complications such as posterior capsuléurep vitreous loss or postoperative anterior
uveitis were withdrawn from the study.

Assessments

Prior to inclusion in the study the following asseents were carried out: tear break-up time
(TBUT); Schirmer test; corneal fluorescein stainif@FS) (based on Oxford 0-5 grading scale);
Ocular Surface Disease Index (OSDI) and corneoutmival confocal microscopy. These
examinations were also performed at the follow-igts. Month 1, Month 4 and Month 8 after
surgery.

In vivo confocal microscopic (IVCM) image acquisition aawdalysis was performed in the 6 mm
central cornea and in the upper temporal areaeobthbar conjunctiva, near the surgical access by
an expert examiner (GDL). The method used haadyrbeen described by the authGre

Other preoperative clinical evaluations were penfed as part of the standard cataract surgery
procedure.

Surgical procedures
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On the day of surgery, eligible patients were ranigoassigned to receive either trehalose 3%/HA
0.15% eye drops (Group A [study group]), HA 0.15%e @rops (Group B [Lubricant]) or no
treatment (Group C [control group]) using a compyggenerated randomisation list. The surgery
was performed by one experienced surgeon (C.C.)wdmblinded to the group assignments. The
patients’ pupils were dilated with a phenylephriaad tropicamide insert (Mydriasert®,
Laboratoires Théa, Clermont Ferrand, France) abOuminutes before surgery. Each procedure
was performed under topical anaesthesia (lidocd#g and standard phacoemulsification was
carried out through an incision created 1 mm beliedsclero-corneal limbuwiith the technique
already described by the auth8tOnce discharged, all patients were treated witbxatin eye
drops (Oftaquix®, Santen ltaly) four times a day fice first week, chloramphenicol 0,25% and
dexamethasone 0.13% eye drops (Betabioptal®, |&dicea Théa) four times a day for two weeks,
and Bromfenac 0.9% eye drops (Yellox®, Bausch & bd@M S.p.A.) twice a day for two weeks.
The preservative (Benzalkonium chioride 0.05 md ml) was in the ofloxacin and bromfenac eye
drops.

Patients in Group A received a fixed combinationuopreserved trehalose 3%/HA 0.15% eye
drops (Thealoz Duo®, Laboratoires Théa) twice afday0 days, and patients in Group B received
unpreserved HA 0.15% eye drops (Hyabak®, Labordolthéa) twice a day for 60 days. Patients
in Group C did not receive any tear substituterduthe study.

Statistical analysis

Statistical analyses were performed using SAS swéwversion 9.2) (SAS Institute). Assuming
that the ratio between Group A, Group B and Groug C:1:1, with a variability of 10% between
groups, the power of the study is estimated torberad 90% with a total sample of 90 patients.
Quantitative variables were expressed as mean +TBB. Shapiro-Wilk test was used to test
whether data were distributed normally. Given tesuits of this test we used the Kruskal-Wallis
Test for group comparison. The Friedman test wasl dier longitudinal analysis within the same

group of patients. The statistical significance weiswithp<0.05.
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RESULTS

Ninety-eight (98) patients were enrolled (98 eyies}he study and were randomised into three
groups (33 patients in Group A, 33 in Group B adir8 Group C). Ten patients left the study
before completing the follow-up due to intraopemttomplications or systemic disease (2 patients
in Group A, 5 in Group B and 3 in Group C). Simidemographic and baseline values were
observed between groups (Table 1), with no stedéikyi significant differences observed. The mean
age of patients was 67,7+6,9, whilst the percentdgmale patients was 51.0% of the total study
population. In the groups we witnessed a markedorgment in visual acuity after the surgery
which remained stable throughout the follow-up, hwito statistically significant differences
between the three groups (Table 2)

There was a statistically significant increasehim $chirmer test at Month 1 from baseline in Group
A (7.13+3.17 mm to 8.47+2.37 mnpg0.05]) and Group C (6.76+£3.46 mm to 8.86+3.48 mm
[p<0.05]), whilst there was no observed changes in Groupd&ween group comparisons showed
that from Month 4, significantly higher values weszorded for Group Arersus groups B and C
(Table 3). In all three groups there was a progvesacrease in TBUT values, and in Group A this
increase was statistically significant at Monthrani baseline (4.90£2.23 sec to 6.27+1.96 sec
[p<0.05]). In groups B and C, the difference between pnel postoperative values became
statistically significant at Month 8 (Group B: 5£7/77 sec to 6.04+2.15 sep<]0.05] and Group

C: 5.46+1.79 sec to 6.23+1.50 sg&(.05]). Between group comparisons showed a statisyicall
significant difference in TBUT at Month 4 and Mor8Hor Group Aversus groups B and C (Table
4).

A progressive improvement of ocular surface epigthelamage was observed in all groups at each
follow-up visit. In Group A, a statistically signttnt difference at Month 1 from baseline was
observed, whilst a statistically significant dif@ece was observed at Month 8 in Group B

(1.05£0.56 to 0.62+0.50 [p<0.05]) and in Group C2{#0.83 to 0.86+0.36 [p<0.05]). Between
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group comparisons showed a statistically significiifierence in ocular surface epithelial damage
from Month 4 for Group Aversus groups B and C (Table 5). The OSDI score decreimsalll three
groups from baseline, with the difference beingdistiaally significant at Month 1 in Group A (44,
51+27.42 to 23.60+18.86p£0.05]), and at Month 4 in Group B (38.72+18.91 to 227%.63
[p<0.05]) and Group C (35.67+20.78 to 21.50+14.4%(.05]). Between group comparisons
showed a statistically significant difference ire t®OSDI score from Month 1 for Group V&rsus
Groups B and C (Table 6).

A significant reduction in the density of the intexdiate corneal epithelium was observed at Month
1 compared to the basal corneal epithelium in Grduand Group C. In Group A the corneal
epithelial cell density reached baseline levelstanth 4 and was significantly higher than baseline
levels at Month 8. In Group B there were no sigmifit changes during the study and in Group C
corneal epithelial cell density reached baselinel&at Month 4 (Table 7).

Analysis of the subbasal nerve plexus showed afiignt reduction in the number of subbasal
nerve fibres at Month 1 compared to basal nervesilin all groups. During the subsequent follow-
ups, the subbasal nerve fibres progressively iseaeturning to preoperative levels at Month 4 in
Group A, and at Month 8 in groups B and C (TableR3garding the tortuosity of these nerve
fibres, in Group B there were no observed changemg the follow-up visits compared to basal
and in Group C a significant increase was obseatddonth 1, returning to basal values at Month
8. However, in Group A we recorded a progressideicgon in the tortuosity of the nerve fibres of
the subbasal plexus, whose difference from basal significant from Month 4. The comparison
between the three groups showed that from Monte4drtuosity of nerve fibres in Group A was
significantly lower than in groups B and ©<0.05) (Table 9). These results were similar for the
reflectivity of subbasal nerve fibres in groups BdaC, with a significant increase at Month 1
compared to the basal value, with return to prestper values at Month 8. In Group A, we
observed a progressive reduction of reflectivityimy the study with the difference to baseline

values becoming significant from Month 4. In additi between group comparisons showed that
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from Month 1, the reflectivity of nerve fibres inr@ip A patients was significantly lower than in

groups B and C (Table 10).

The analysis of the number of Langerhans cellsibbasal nerve plexus level showed in all three
groups a significant increase compared to the badaé at Month 1 after surgery. At Month 8, the
number of Langerhans cells at subbasal nerve plexes$ was higher in groups B and C compared
to baselines levels and was statistically significdn Group A, these values remained similar to
baseline at Month 4, and were lower than baselalees at Month 8. Furthermore, the comparison
between groups showed a significantly lower nundidrangerhans cells in Group A compared to
groups B and C at all postoperative follow-up gigiftable 11).

The analysis of the degree of activation of strofeiatocytes in Group A remained similar to

baseline at follow-up visits, while in groups B a@d an increase in the degree of activation
compared to the baseline value at Month 1 was wbdeiThis value returned to baseline levels at
Month 4 and Month 8. A comparison between groupswsll that there were no differences
between the Group B and Group C group throughoaitstiudy, while the patients in Group A

showed a significantly lower density of hyper-reflee stromal cells compared to Groups B and C
from Month 1 (Table 12).

The evaluation of leukocyte recruitment at the oonfival site was qualitative. Specifically, we

observed an increase of conjunctival leukocytestia- and extra-vascular leukocytes in all three
groups at Month 1, which gradually decreased in ghbsequent follow-up visits to the post-

surgical inflammatory state of the ocular surface.

The postoperative treatment was well toleratedh wi patients reporting an adverse event.

DISCUSSION
In this prospective, randomised study, we obsetliat uncomplicated cataract surgery induces an
alteration of tear secretion and changes to thenezorIn particular we observed the early

appearance of signs and symptoms of dry eye antheatorneal level, the appearance of cells
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indicating an inflammatory state and an alteratwdérthe subbasal nerve layer. These alterations
were still present months after surgery. In ourdgiuthe administration of a HA-based tear
substitute had a mild efficacy, whilst the use tfedalose/HA tear substitute was associated with a
significant improvement in symptoms related to dge and contributed to fast improvement of
corneal parameters.

In recent years, a lot of attention has been mattd postoperative symptoms of dry eye that alarg
number of patients develop after cataract surgeran attempt to correct tear film alteration and
improve patient comfort, several topical stratediase been proposed including HA, diquafosol,
rebamipid and cyclosporine that have a partialotfite reducing the incidence of postoperative dry
ey(_:‘.9,12,l3,17,22

Our study showed that administration of trehalogetidar substitute resulted in an increase in
secretion and a better stability of the tear film,demonstrated by results of the Schirmer test and
TBUT, where a statistically significant increasenr baseline was observed from Month 1, and
between group comparison showed that from Montimcieases were significantly higher with
trehalose/HA compared to HA alone or with no eyepdsubstitutes. The improvement of the tear
film using trehalose/HA was accompanied by an imenoent in corneal epithelial trophism, as
demonstrated by corneal staining values and cohfoaoscopy. These results confirm what has
been observed in a similar study, where a trehAfi#s¢ear substitute following cataract surgery
proved more effective then HA alone in treatinglacirritation and tear film alteratior§.

In our study, the addition of trehalose providegr@ater protective effect on the corneal epithelium
as indicated by corneal fluorescein staining scoaesl patients treated with trehalose/HA also
showed a faster improvement in dry eye associay@gpt®ms compared to HA alone or no
treatment based on the OSDI score. This is higtdylby a statistically significant improvement
from baseline being observed from Month 1 usindvdtese/HA compared to Month 4 when
patients used HA alone or no treatment. In additibre recorded values in Group A were

significantly lower than those in the other two gpe throughout the study. This agrees with the
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literature and could be due to trehalose abilitprimtect from the denaturation of cellular membrane
phospholipids, to stabilize cellular proteins anmtect these structures from desiccation and
oxidative stres§>?3%

It has been documented that corneal and catareggrsucauses direct damage to the corneal nerve
fibres due to the full thickness corneal incisionhe site of the wound with nerve degeneration and
subsequently reduced subbasal nerve defrsifilowever, as nerve changes are present in all
sectors of the central area of the cornea, thereter contributing factors as topical medications
containing epitheliotoxic substances, microscopgatland phacoemulsification. In this study, the
subepithelial nervous plexus in all three groupswsid a significant reduction at Month 1,
postoperatively. This potentially explains the @i®ns of the tear film and the consequent
postoperative discomfort. Corneal innervation igical for the correct secretion of the tear film
because it provides neural feedback for regulatiotine secretion of the tear film, and for corneal
trophism because it has a trophic effect in thenteaiance of corneal structure and function.

A postoperative significant increase in signs diammation is known from the literature, including
the presence in the tear film of prostaglandinskd¢rienes and inflammatory cytokines, oxygen
free radicals and proteolytic enzymes, and an asaén subbasal dendritic cells in all sectordef t
central area of the cornea which can be considarsign of inflammation due to the release of
inflammatory mediators®

Uncomplicated cataract surgery induces a postdperasignificant increase in signs of
inflammation as the presence in the tear film afsprglandins, leukotrienes and inflammatory
cytokines, oxygen free radicals and proteolyticyamzs, and a significant increase in inflammatory
cells in all sectors of the central area of theneay a reduction in nerve cells in the subbasalezor
with slow recovery to preoperative levéfsThe administration of a tear substitute containing
trehalose/HA had a direct effect on all these patans, in particular on the number of Langerhans
cells and the state of activation of keratocytes &lé0 observed an effect on regrowth rate of the

subepithelial nervous plexus, and on the number amwdphology of the fibres. This was
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accompanied by a similar improvement in signs amdpgoms of dry eye. Therefore, the increased
integrity of the lacrimal film and of the corneglithelium can also be a consequence of a better
condition of the subbasal nerve plexus fibres, whdamage causes a decrease in quality of tear
secretion, corneal sensitivity, an alteration ia structure and function of epithelial cells, iraged
epithelial permeability, a decrease in migratiod eeduced cell mitosf.

Our study seems to indicate that postoperativenreat with a trehalose/HA based tear substitute
promotes a faster recovery from the signs and symgtof inflammation of corneal fibres: this
would be of particular importance in patients witwer preoperative nerve fibre density and
length, for example, in patients with dry eye atgites®

The main limitation of this study was that the phemulsification time, and the time of each single
surgical procedure was not studied in order to tifyathe damage induced by the single surgical
procedure. It would be of interest to correlateithmlvement of the subbasal nerve plexus to other
parameters, in particular the amount of ultrasoused and the duration of surgery. Moreover, the
corneal sensitivity was not evaluated and the daniaguced to the corneal endothelium was not
studied. Another limitation of the paper can bédid to the relative low number of cases studied:
we therefore believe it is appropriate to verifgsgh data with a larger number of patients and our
findings need to be confirmed by prospective studweh larger case series. Overall, these results
show that cataract surgery induces widespread aedispent inflammation of the corneal-
conjunctival surface, leading to dry eye associatgds and symptoms. These study results suggest
that 3% trehalose/0.15% HA could be regarded asefulitool in postoperative therapeutic

management following cataract surgery.

Copyright © 2021 Published by Wolters Kluwer on behalf of ASCRS and ESCRS. Unauthorized reproduction of this article is prohibited.



WHAT WASKNOWN
» After cataract surgery patients frequently devedymptoms of dry eye, mainly due to
inflammation. Several topical eye drops, includm@luronic acid, have been used in order
to improve these symptoms with limited and slow iayement.
» Trehalose/hyaluronic acid eye drops have beendjrslaown to be more effective than
hyaluronic acid only in the resolution of signs aydnptoms of dry eye after the

phacoemulsification procedure.

WHAT THISPAPER ADDS
* Trehalose has been confirmed to play an importletin the management of postoperative
inflammation after cataract surgery
¢ Our study also indicates that postoperative treatnwith a trehalose/HA eye drops
promotes a faster recovery from the signs of inftation of corneal fibres, specifically
trophism of the subepithelial nervous plexus, numddeLangerhans cells and the state of

activation of keratocytes

Copyright © 2021 Published by Wolters Kluwer on behalf of ASCRS and ESCRS. Unauthorized reproduction of this article is prohibited.



REFERENCES

1. Bourne RR, Stevens GA, White RA, Smith JL, Riax SR, Price H, Jonas JB, Keeffe J,

Leasher J, Naidoo K, Pesudovs K, Resnikoff S, Traylle; Vision Loss Expert Group. Causes of

vision loss worldwide, 1990-2010: a systematic gsial Lancet Glob Health 2013; 1: €339-e349

2. Naderi K, Gormley J, O'Brart D. Cataract suygand dry eye disease: A review. Eur J

Ophthalmol 2020; 30:840-855

3. Iglesias E, Sajnani R, Levitt RC, Sarantopo@@s Galor A. Epidemiology of persistent

dry eyelike symptoms after cataract surgery. Co2tds8; 37: 893—-898

4, Kasetsuwan N, Satitpitakul V/, Changul T, Jétosol S. Incidence and pattern of dry eye
after cataract surgery. PLoS ONE 2013; 8:e78657

5. De Cilla S, Fogagnolo P, Sacchi M, OrzalesicBkini E, ceresara G, rossetti L. Corneal

Involvement in Uneventful Cataract Surgery: An irivov Confocal Microscopy Study.

Ophthalmologica 2014; 231:103-110

6. Yuli Park, Hyung Bin Hwang, Hyun Seung Kim, “€dsvation of Influence of Cataract

Surgery on the Ocular Surface” Plos one 2016; 0152460

7. Mencucci R, Boccalini C, Caputo R, Favuzza Hfed& of a hyaluronic acid and

carboxymethylcellulose ophthalmic solution on ocut@mfort and tear-film instability after

cataract surgery. J Cataract Refract Surg 20139,699-1704

Copyright © 2021 Published by Wolters Kluwer on behalf of ASCRS and ESCRS. Unauthorized reproduction of this article is prohibited.



8. Yao K, Bao Y, Ye J, Lu Y, Bi H, Tang X, Zhao ¥Yhang J, Yang J. Efficacy of 1%
carboxymethylcellulose sodium for treating dry egfter phacoemulsification: results from a
multicenter, openlabel, randomized, controlled gtlBMC Ophthalmol 2015;15:28

9. Park DH, Chung JK, du Seo R, Lee SJ. Cliniddcts and safety of 3% diquafosol
ophthalmic solution for patients with dry eye aftataract surgery: a randomized controlled trial.
Am J Ophthalmol 2016;163: 122-131.e2

10.  Caretti L, La Gloria Valerio A, Piermarocchj Badin G, Verzola G, Masara F, Scalora T,
Monterosso C. Efficacy of carbomer sodium hyaluterteehalose vs hyaluronic acid to improve
tear film instability and ocular surface discomfafter cataract surgery. Clin Ophthalmol
2019;13:1157-1163

11. Labiris G, Ntonti P, Sideroudi H, Kozobolis Mhpact of polyethylene glycol 400/propylene
glycol/hydroxypropyl-guar and 0.1% sodium hyalurenan postoperative discomfort following
cataract extraction surgery: a comparative stughg. \és (Lond) 2017;4:13

12.  Sanchez MAArriola-Villalobos P, Torralbo-Jiménez P, GirBilp de la Heras B, Herrero
Vanrell R, Alvarez-Barrientos A, Benitez-del-CHstdM. The effect of preservative-free HPGuar
on dry eye after phacoemulsification: a flow cytaneestudy. Eye (Lond) 2010; 24:1331-1137

13. Kato K, Miyake K, Hirano K, Kindo M. Managenmesf postoperative and dry after cataract
surgery. Cornea 2019;38: S25-S33

14.  Aragona P, Papa V, Micali A, Santocono M, la G. Long term treatment with sodium
hyaluronate-containing artificial tears reduceslacaurface damage in patients with dry eye. Br J
Ophthalmol 2002; 86:181-184

15. Benaroudj N, Lee DH, Goldberg AL. Trehalosewsulation during cellular stress protects
cells and cellular proteins from damage by oxygatiacals. J Biol Chem 2001;276:24261-24267
16. Luyckx J, Baudouin C. Trehalose: An intriguiigaccharide with potential for medical

application in ophthalmology. Clin Ophthalmol 2051577-581

Copyright © 2021 Published by Wolters Kluwer on behalf of ASCRS and ESCRS. Unauthorized reproduction of this article is prohibited.



17. Craig JP, Nichols KK, Akpek EK, Caffery B, D5, Joo CK, Liu Z, Nelson JD, Nichols
JJ, Tsubota K, Stapleton F. TFOS DEWS Il Definitiand Classification Report. Ocul Surf.
2017;15:276-283

18. Methodologies to diagnose and monitor dry eljgease: report of the Diagnostic
Methodology Subcommittee of the International DgeBVorkShop. Ocul Surf 2007; 5:108-152
19. laccheri B, Torroni G, Cagini C, Fiore T, Qeaglia A, Lupidi M, Cillino S, Dua HS.
Corneal confocal scanning laser microscopy in piievith dry eye disease treated with topical
cyclosporine. Eye (Lond) 2017;31:788-794

20. Cagini C, Messina M, Torroni G, Riccitelli Marinielloc M, Dua HS. Efficacy of topical
microemulsion of fatty acids of the-3 series on the sub-epithelial corneal nervesregeion after
epithelium-off corneal collagen cross-linking faritoconus. Int Ophthalmol 2020 ;40:205-212
21. Cagini C, Cerquaglia A, Pellegrino A, lanndkeLupidi M, Fiore T. Effect of preoperative
topical nepafenac 0.1% on inflammatory responser aftcomplicated cataract surgery in healthy
subjects. Acta Ophthalmol 2020 Jun 18

22. Chung YW, Oh TH, Chung SK. The effect of t@picyclosporine 0.05% on dry eye after
cataract surgery. Korean J Ophthalmol 2013;27:187—1

23. Elbein AD, Pan YT, Pastuszak I, Carroll D. Newights on trehalose: a multifunctional
molecule. Glycobiology 2003; 13:17R-27R

24,  Jain NK, Roy |. Effect of trehalose on protsiructure. Protein Sci 2009; 18:24-36

25. Erie JC, MclLaren JW, Hodge DO, Bourne WM. Recy of corneal subbasal nerve density
after PRK and LASIK. Am J Ophthalmol 2005; 140:105064

26. Lee BH, McLaren JW, Erie JC, Hodge DO, BouMl. Reinnervation in the cornea after
LASIK. Invest Ophthalmol Vis Sci 2002; 43:3660—366

27. Dartt DA. Dysfunctional neural regulation a@ictimal gland secretion and its role in the

pathogenesis of dry eye syndromes. Ocul Surf 20046-91

Copyright © 2021 Published by Wolters Kluwer on behalf of ASCRS and ESCRS. Unauthorized reproduction of this article is prohibited.



28. Malik RA, Kallinikos P, Abbott CA, van SchieHZ Morgan P, Efron N, Boulton AJ.
Corneal confocal microscopy: a non-invasive surtegd nerve fibre damage and repair in diabetic

patients. Diabetologia 2003; 46: 683-688

Synopsis

The use of trehalose 3%/hyaluronic-acid 0.15% drg@s in the management of
signs and symptoms related to the inflammatiorr afiearact surgery with positive

results.
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Table 1

Demographic results

Group A Group B Group C Total
(N=33) (N=33) (N=32) (N=98)
gizrgnea“ism 65.4+7.2 63.9+4.6 — 67.7 %69
Gender number (%)
Male 17 (51.5) 19 (57.6) 14 (43.8) 50 (51.0)
Female 16 (48.5) 14 (42.4) 18 (56.2) 48 (49.0)

Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group
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Table 10
Subbasal nerve fibres reflexivity preoperatively and Month 1, Month 4 and Month 8

postoperatively
Baseline Month 1 Month 4 Month 8
Mean * SD Mean £ SD Mean = SD Mean = SD
Group A 2.33+£0.71¢d 2.23+0.82 1.47 + 0.57¢ef 1.13 £ 0.43d:8h
Group B 242 +0.5% 2.73 £0.452 2.54 £0.51¢ 2.38 £ 0.508
Group C 2.43 +0.84b 2.93 £+ 0.66° 2.68 £ 0.72f 2.46 + (0.74h

Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05

d: p<0.05

e: p<0.05

f: p<0.05

g: p<0.05

h: p<0.05
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Table 11
Number of Langerhans cells at subbasal nerve plexus preoperatively and Month 1, Month

4 and Month 8 postoperatively

Baseline Month 1 Month 4 Month 8
Mean £ SD Mean * SD Mean * SD Mean * SD
Group A 0.23 +0.832 1.03 £ 0.672 0.30 £ 0.47 0.07 £ 0.25
Group B 0.19+0.41b 2.27 £0.61b 1.62 £ 0.49 1.27 +0.54
Group C 0.21 + 0.42¢ 250+ 1.11¢ 1.93 £ 0.94 1.54 + 0.64

Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05
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Table 12
Degree of activation of stromal keratocytes preoperatively and Month 1, Month 4 and

Month 8 postoperatively

Baseline Month 1 Month 4 Month 8
Mean £ SD Mean * SD Mean * SD Mean = SD
Group A 213+0.57 210 + 0.552b 1.17 £ 0.46%4 1.00 + 0.00ef
Group B 2.23+045 2.77 £ 0.422 2.35 + 0.50¢ 1.96 + 0.52¢
Group C 214+0.71 2.79 £ 0.42b 2.32 +0.484 2.04 + 0.64f

Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05

d: p<0.05

e: p<0.05

f: p<0.05
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Table 2

Best Corrected Visual Acuity of the groups studied

BCVA BCVA BCVA BCVA
Preoperative Month 1 Month 4 Month 8
Groups Mean + SD Mean + SD Mean £SD | Mean +SD
Group A 0.51 +£0.23 1.00 £0.18 1.20£0.22 | 1.20+0.24
Group B 0.57£0.21 1.00 £ 0.20 1.20£023 | 1.20+£0.24
Group C 0.53+0.24 1.00 £0.19 1.20£0.22 1.20 £0.23

Group A: Trehalose/HA Group

Group B: HA Group

Group C: Control Group!
BCVA: Best Corrected Visual Acuity

SD: Standard Deviation
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Table 3

Schirmer Test preoperatively and Month 1, Month 4 and Month 8 postoperatively

Baseline Month 1 Month 4 Month 8
Mean + SD Mean + SD Mean + SD Mean + SD
Group A 713 +£3.172 8.47 £2.372 9.37 £1.074 9.53 + 1.33ef
Group B 7.81+2.80 8.44+2.24 8.12 £ 1.90¢ 8.38 + 1.42¢
Group C 6.76 + 3.46b 8.86 + 3.48b 8.50 +1.67d 8.46 +1.67°

Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05

d: p<0.05

e: p<0.05

f: p<0.05
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Table 4

TBUT preoperatively and Month 1, Month 4 and Month 8 postoperatively

Baseline Month 1 Month 4 Month 8
Mean + SD Mean + SD Mean + SD Mean + SD
Group A 490223 6.27 +1.962 8.20 + 0.96de 9.13 £ 1.33f¢
Group B 546 £1.79¢ 523+218 5.69 £ 1.954 6.23 £ 1.50¢f
Group C 5.07 +2.77b 5.07+2.19 554 +2.67¢ 6.04 +2.15P8

TBUT: Tear Break-Up Time
Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05

d: p<0.05

e: p<0.05

f: p<0.05

g: p<0.05
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Table 5

Corneal fluorescein staining scores preoperatively and Month 1, Month 4 and Month 8

postoperatively
Baseline Month 1 Month 4 Month 8
Mean £SD Mean £ SD Mean t SD Mean = SD
Group A 1.33 £ 0.842 0.87 £ 0.632 0.33 £0.48d¢ 0.13 £ 0.43fs
Group B 1.05 £ 0.56b 1.15+0.37 1.08 + 0.274 0.62 + 0.50v£
Group C 1.21 £ 0.83¢ 1.11£0.57 1.04 £ 0.51 0.86 £ 0.368

Group A: Trehalose/ HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05

d: p<0.05

e: p<0.05

f: p<0.05

g: p<0.05
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Table 6

OSDI scores preoperatively and Month 1, Month 4 and Month 8 postoperatively

Baseline Month 1 Month 4 Month 8
Mean £ SD Mean £ SD Mean £ SD Mean £ SD
Group A 4451 + 27422 23.60 + 18.862bc 11.88 +7.53 7.89 +4.54
Group B 38.72 +18.91b 30.06 £ 18.99 22.77 +14.63b 19.45+11.73
Group C 35.67 £ 20.78¢ 27.36 £17.52 21.50 + 14.44¢ 21.46 £ 14.57

OSDI: Ocular Surface Disease Index

Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05
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Table 7

Density of the intermediate corneal epithelium preoperatively and Month 1, Month 4 and

Month 8 postoperatively

Baseline Month 1 Month 4 Month 8
Mean = SD Mean = SD Mean * SD } Mean = SD
Group A 6523.15 + 653.84c | 6359.31 + 985.82a 6477.85 + 896.13 6667.08 + 921.47¢ |
Group B 6308.42 + 785.58 6183.29 + 762.14 6258.71+714.81 }7 6295.33 + 724.68
Group C 6294.96 + 716.73b 6037.42 + 972.23b 6111.65 + 802.60 6130.19 + 785.78
\

Group A: Trehalose/ HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05
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Table 8

Number of subbasal nerve fibres preoperatively and Month 1, Month 4 and Month 8

postoperatively
Baseline Month 1 Month 4 Month 8
Mean £ SD Mean £ SD Mean £ SD Mean * SD
Group A 4.80 +£1.632 3.30 £ 1.302 437+1.10 4.60 + 0.88
Group B 4.73 £ 1.40p 3.73£1.33b 3.77 £ 0.95 419 +0.87
Group C 4.46 £1.10¢ 3.86 £1.17¢ 3.82 £0.98 4.25+0.89

Group A: Trehalose/HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05
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Table 9

Subbasal nerve fibres tortuosity preoperatively and Month 1, Month 4 and Month 8
postoperatively

Baseline Month 1 Month 4 Month 8
Mean £ SD Mean £ SD Mean £ SD Mean £ SD
Group A 2.43 £0.90a 240+0.77 1.53 + 0.5]acd 1.23 + 0.43ef
Group B 2.65+0.92 2.81+0.78 2.69+0.70b 2.58 + 0.59¢
Group C 2.89 +0.99b 3.43+0.790 3.14 £ 0.71¢4 2.93 + 0.60f

Group A: Trehalose/ HA Group
Group B: HA Group

Group C: Control Group

a: p<0.05

b: p<0.05

c: p<0.05

d: p<0.05

e: p<0.05

f: p<0.05
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