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Abstract

Objectives: To evaluate age-related differences in clinical patterns of ocular graft-versus-host disease (GVHD).

Materials and Methods: In this cross-sectional study, patients diagnosed with ocular GVHD were evaluated in two groups: Group
T included those aged 18 years or younger and Group II included those over 18 years of age. Demographic and clinical information were
recorded and compared between the groups.

Results: Forty eyes of 20 patients were included (11 patients were in Group I and 9 patients were in Group II). Follow-up was at least
6 months. All patients had burning, dryness, and foreign body sensation. Conjunctival hyperemia, cicatricial conjunctivitis, and limbal
stem cell disease (LSCD) was observed more frequently in Group II. In addition to non-preserved artificial tears, cyclosporine A 0.05%
(65%) and autologous/allogeneic serum eye drops (80%) were given and silicone plugs were inserted (28%). In Group I, an improvement
in GVHD scoring and best corrected visual acuity was observed after 6 months of treatment (p<0.0005).

Conclusion: In ocular GVHD, conjunctival cicatrization and limbal stem cell deficiency might be observed more often in adults.
Topical cyclosporine, autologous/allogenic serum drops, and punctal plugs are helpful in moderate or more severe cases. With early
diagnosis and treatment, an improvement in clinical signs and visual acuity might be observed, particularly in younger patients.
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is used for many hematologic malignancies and non-
malignant disorders. The expansion of indications as well as the
success of the procedure has resulted in a rise in the number
of procedures performed. Allo-HSCT is thought to work by
inducing an immune response to malignant cells.'! Graft-
versus-host disease (GVHD), which can be acute or chronic,
is the leading cause of morbidity and mortality following
allo-HSCT. Approximately 30-70% of HLA-matched patients
develop chronic GVHD.” Chronic GVHD is a pleiotropic multi-
organ inflammatory syndrome that has the potential to affect
all mucosal surfaces, including the ocular, oral, vaginal, and
gastrointestinal mucosa.’

Ocular involvement is observed in 60-90% of patients with
chronic GVHD." The prevalence of ocular GVHD is increasing
with improved survival rates after allo-HSCT. Ocular GVHD
primarily affects the ocular surface, cornea, conjunctiva, eyelid,
and lacrimal gland. According to the diagnostic criteria, the
new onset of dry, gritty, or painful eyes; cicatricial conjunctivitis;
keratoconjunctivitis sicca; and confluent areas of punctate
keratopathy are distinctive manifestations of ocular GVHD.?
Ocular dry eye disease (DED) in ocular GVHD usually develops
within 6 to 9 months after allogeneic GVHD.” Symptoms
include irritation, burning, pain, redness, photophobia, blurred
or decreased vision, excessive tearing, and the sensation of having
sand or grit in the eyes.

In our clinical practice, we observed some differences in
the clinical features of ocular GVHD in children and adults.
A previous study on the oral complications of chronic GVHD
reported that adult patients develop more extensive symptoms
compared to children.® Thus, in the present study, we aimed to
evaluate the clinical patterns of patients diagnosed with ocular
GVHD and investigate differences in the frequency of these
patterns by age.

Materials and Methods

In this cross-sectional observational study, patients with a
history of allo-HSCT who were referred to the ophthalmology
clinic due to eye-related complaints and received a diagnosis of
ocular GVHD were evaluated. The study was conducted according
to the criteria of the Declaration of Helsinki. Institutional review
board approval was obtained (#BTEDK-12/20). Patients were
examined between April 2017 and December 2019 by two
doctors (R.A.Y. and Y.A.A.) who agreed on the classification
criteria of the diagnostic protocols (Table 1).° Follow-up of at
least 6 months was mandatory for inclusion in the study.

Patients were divided into two groups: children (Group I)
and adults (Group II). In our country, patients under the age
of 18 years are considered children according to Ministry of
Health regulations. Thus, patients who were 18 years or younger
were included in Group I, and patients over the age of 18 years
were included in Group II. All patients were evaluated for
history, subjective complaints, clinical findings, and treatment

modalities. Their age, sex, indication for HSCT, relevant medical
and ocular history, use of systemic medications, and previous
topical ocular treatments were noted. Best-corrected visual
acuity (BCVA), slit-lamp and fundus examination findings,
and intraocular pressure were recorded. Data were recorded at
baseline (day 0) and 6 months (day 180).

According to our observation, ocular GVHD does not
necessarily affect both eyes. In a study on ophthalmic studies, it
was stated that if inter-eye correlation is low, data obtained from
both eyes should be analyzed.” Therefore, we decided to include
both eyes of the patients for evaluation.

BCVA was measured using Snellen visual acuity charts in
decimal values and converted to LogMAR units for statistical
comparison.

Subjective symptoms were assessed by asking specific
questions about tearing, dry/gritty feeling, burning, irritation,
foreign body sensation, redness, subjective pain, photophobia, and
blurred vision. The Ocular Surface Disease Index questionnaire
could not be used with children and thus was not included in
the evaluation. Instead, we asked the patients to grade their
symptoms from 0 to 4 (0, no complaints; 1, mild complaints
not affecting daily activities; 2, moderate complaints slightly
affecting daily activities; 3, severe complaints affecting daily
activities; and 4, unable to open eyes due to photophobia and
pain).

The ocular surface was evaluated with slit-lamp before and
following unpreserved fluorescein application. A yellow barrier
filter and cobalt blue illumination was used to evaluate punctate
staining of the cornea and conjunctiva. Corneal staining was
scored from O to 3 as none, mild, moderate, or diffuse. Tear film
break-up time (TBUT) was measured, and a value less than 5
seconds was considered abnormal. Aqueous tear production was
assessed by Schirmer test without anesthesia.

The prevalence and severity of clinical symptoms and signs
were evaluated. The severity of dry eye was evaluated with
corneal fluorescein staining, Schirmer test, TBUT, and subjective
symptoms, and scoring was performed according to the proposed
grading system.®

Table 1. Ocular graft-versus-host disease scoring according
to the National Institutes of Health consensus development
project®
Score | Symptoms
Score 0 | No symptoms
Mild dry eye symptoms not affecting activities of daily living
Score 1 | (requiring eye drops OR asymptomatic signs of keratoconjunctivitis
sicca)
Moderate dry eye symptoms partially affecting activities of daily
Score 2 | living (requiring drops >3 times per day OR punctal plugs),
without vision impairment
Severe dry eye symptoms significantly affecting activities of daily
living or unable to work (special eyewear to relieve pain) OR unable
Score 3 ..
to work because of ocular symptoms OR loss of vision caused by
keratoconjunctivitis sicca
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Additionally, topical medications used were noted from the
patients’ records. Some patients received topical autologous/
allogenic serum. For preparation, the blood was obtained either
from the patient or a relative and was screened using standard
tests to check for blood-borne diseases. Under sterile conditions,
20 mL of whole blood was collected by venipuncture of an
antecubital vein. The blood was immediately centrifuged at
1500 rpm for 10 minutes to obtain serum. The serum was then
diluted with balanced salt solution for a final concentration of
30% and divided into five vials. Patients were instructed to keep
four vials in a deep freezer, and the fifth in a freezer at 4 °C. Each
vial was used for one week after thawing.

Statistical Analysis

Prevalence rates of clinical signs and symptoms and treatment
modalities were given. The study parameters were also compared
between the two groups. Comparison was performed with
chi-square test or paired Student’s t-test, as applicable. A
probability value (p) of 0.05 was accepted as clinically significant.

Results

Forty eyes of 20 patients were included. Eleven patients (4
female, 7 male) with a median age of 12 years (mean 11.45+5.07
years, range 3-17) were included in Group I. Nine patients (4
female, 5 male) with a median age of 45 years (mean 44.44+1.64
years, range 25-61) were included in Group II. The mean follow-
up time at the ophthalmology clinic was longer in Group I
(mean 15.67+18.88 months) compared to Group II (8.82+5.78
months); however, the difference was statistically insignificant
(p=0.13, Student’s t-test).

In Group I, the indication for HSCT was thalassemia
major in 4 patients, acute lymphoblastic leukemia in 3, acute
myeloblastic leukemia in 2, and aplastic anemia in 2 patients.

In Group II, the indication for HSCT was acute myeloblastic
leukemia in 6 patients, acute lymphoblastic leukemia in 1, and
aplastic anemia in 1, and myelofibrosis in 1 patient. Stem cells
were obtained from related donors for 14 patients (7 patients in
Group I and 7 patients in Group II) and matched unrelated donors
for 6 patients (4 patients in Group I and 2 patients in Group II).
The interval between HSCT and ophthalmic examination was
15.05+12.79 months (range 4-48) in Group I and 23.89+22.48
months (range 8-84) in Group II. Although the interval was
longer in Group II, the difference was statistically insignificant
(p=0.06, Student’s t-test).

The patients’ subjective complaints are listed in Table 2.
All patients had burning, dryness, and foreign body sensation,
and most had photophobia (95%), redness (95%), blurred vision
(85%), and tearing (80%). When we investigated the difference
in complaints, tearing was significantly more frequent in Group
I compared to Group II (p=0.000). Although statistically
insignificant, itching was more prevalent in Group II (p=0.067).

The GVHD scoring distribution according to the National
Institutes of Health classification (Table 1) is shown in
Figure 1.° As all patients presented with ocular symptoms, none
of the patients was Score 0. Following 6 months of treatment (day
180), the scores were statistically better in Group I (p<0.0005),
as 10 patients moved from score 3 to score 2. In Group II, one
patient with Score 3 improved to Score 2, and the difference was
insignificant (p=0.331).

The BCVA in Group I was 0.49+0.39 at presentation (day 0),
which increased significantly to 0.33+0.29 at 6-month (day 180)
follow-up (p=0.004). In Group II, although an improvement
was observed from 0.23+0.37 at day O to 0.16+0.26 at day 180,
the difference was not significant (p=0.087).

The clinical findings at presentation are shown in Table 3.
Meibomian gland dysfunction (MGD) was present in all except

Number of eyes

Ocular GVHD Scoring

i HI i

Figure 1. The distribution of cases according to ocular graft-versus-host disease clinical score (number of eyes with each score shown below the graph)
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1 patient (95%). Conjunctival hyperemia was observed less often
in Group I compared to Group II (p=0.004). Six eyes (15%) had
pseudomembrane. Cicatricial conjunctivitis was significantly
more frequent in Group II (67% vs. 32%, p=0.028). Limbal
stem cell disease was observed only in patients in Group II (44%,
p=0.000). Corneal epithelial staining was detected in 36 eyes
(90%). The degree of staining was mild in 5 eyes, moderate in 11
eyes, and diffuse in 20 eyes. Five eyes of 5 patients had persistent
corneal epithelial defects; 3 of them used bandage contacts for
1 month and the other 2 healed in 2 weeks’ time. Five eyes
(12.5%) had keratitis. Of these, the etiologic pathogen was
bacteria in 3 eyes, herpes virus in 1 eye, and Candida in 1 eye.

Table 2. The subjective complains of patients aged 18 years
and younger (Group I) and those over 18 years of age
(Group II)

During follow-up, cataract developed in 4 eyes of 2 patients
in Group II (53 and 61 years of age). In addition, intraocular
pressure was elevated in 2 eyes in Group II, one with herpetic
and the other with fungal keratitis.

The management strategies are shown in Table 4. All eyes
were prescribed frequent non-preserved artificial tears, 18 eyes
(45%) received lubricant gels, and 10 (25%) were given eye
drops containing coenzyme Q10 (Visudrop®, Visufarma). Short-
term loteprednol was used at the start of cyclosporine A therapy
to relieve complaints of burning and hyperemia. A total of 26
eyes (65%) received cyclosporine 0.05% (Restasis®, Allergan or
Depores®, Deva), 26 eyes (65%) used a dexpanthenol-containing
gel (Recugel®, Bausch&Lomb), and 6 eyes (15%) received
topical matrix regenerating agent (Cacicol®, Laboratories Thea).
Oral doxycycline was given only to Group II in 44% of patients.

Overall, 32 eyes (80%) were given autologous/allogeneic
Total Group 1 | Group 2 . L. .
(n=40) (0=22) (0=18) P serum eye drops, which resulted in improvement in corneal
epithelial problems. In Group II, autologous serum was used
n % n % n % . .
in 16 eyes (89%). In Group I, allogeneic serum was preferred
kot o8ISR 228 10O RGN I8 T I0-109 because some children were afraid of venipuncture and some
Tearing 32 18 |22 100 |10 |56 | 0.000* were underweight. Therefore, allogeneic serum was used in 16
Burning 40 | 100 |22 | 100 |18 | 100 | 1.000 (73%) of the eyes in Group I.
Dryness 40 | 100 |22 | 100 |18 | 100 | 1.000 In Group II, temporary or silicone punctal plugs were
Itching 30 |75 14 |64 |16 |89 |0.067 inserted in 11 patients, amniotic membrane transplantation was
Foreign body sensation | 40 | 100 | 22 | 100 | 18 | 100 | 1.000 performed i.n 1 eye with fungal keratitis, and cataract surgery was
S 38 |95 22 1100 116 |8 |0.109 performed in 4 eyes of 2 patients.
Pain 10 |25 4 18 |6 33 | 0.271 Table 4. The recommended treatment for patients in our
Blurred vision 3 85 |20 |91 |14 |78 | 0247 study group

n: Number of eyes, *Statistically significant

Table 3. The clinical findings of patients aged 18 years and
younger (Group I) and those over 18 years of age (Group II)

Total Group 1 | Group 2
0=40) | (@=22) |(n=18) |P

n | % n % n %

Periorbital pigmentation | 30 | 75 |14 |64 |16 |89 | 0.067

Group I Group I
Total (age <18) | (age >18)
0=40) |(n=22) |(@=18) |P
n [ % n | % n %

Artificial tears (polyvinyl
+ povidone, or sodium 40 | 100 | 22 | 100 |18 | 100 |1
hyaluronate, or trehalose)

Sodium hyaluronate + s 120 |6 |2 3 17 0.203

Trichiasis 1 25 |1 4,5 10 0 0.360 lipid components
Prosis 1 |25 |1 45 [0 0 0.360 Carbomer gel 24 |45 |18 | 82 6 33 0.002%
Lagophthalmos 4 (10 |2 9 2 11 ] 0.832 Coenzyme Q10 1025 |8 |36 2 17 0.067
Conjunctival hyperemia 34 |8 |14 |64 |18 | 100 | 0.004* Dexpanthenol 26 |65 |12 |55 14 |78 0.125
Pseudomembrane 6 |15 |4 18 |2 11 ]0.533 Cyclosporine A 0.05% 26 |65 |10 |45 16 | 89 0.180
Cicatricial conjunctivitis 19 |48 |7 32 |12 | 67 | 0.028%* Cacicol® 6 |15 [0 |0 6 33 0.003*
iziz{;izr; gland 38 1os |22 [100 |16 |89 |o0.109 LMoxiﬂoxacin 22 |55 |10 |45 12 | 67 0.180
oteprednol 28 |70 |10 | 45 18 | 100 | 0.0002*
Filamentary keratitis 16 |40 |8 36 |8 44 1 0.604 i s 120 1o |o 3 44 0.0005%
Corneal epithelial staining | 36 [ 90 |18 |82 |18 | 100 | 0.057 Autologous/allogenic 2150 |16 |73 6 |l 0204
Keratitis 5 [12512 |9 3 17 | 0471 serum ’
Limbal stem cell disease 8 |20 [0 |O 8 44 | 0.000 Punctual plugs 11 (28 |0 |0 11 |61 0.00002°%

n: Number of eyes, *Statistically significant

n: Number of eyes, *Statistically significant
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Discussion

Ocular GVHD can affect the whole lacrimal functional unit,
leading to lacrimal gland dysfunction, MGD, and ultimately dry
eye syndrome as a result of reduced tear production, excessive
tear evaporation, and associated corneal and conjunctival
inflammation.’ In the present study of patients with ocular
GVHD, MGD and DED were observed in patients approximately
19 months after allo-HSCT. Although the clinical features were
similar at all ages, conjunctival hyperemia, cicatrization, and
limbal stem cell disease were more frequent in Group II, which
consisted of patients older than 18 years of age. Topical treatment
was started immediately with non-preserved artificial tears, and
cyclosporine A 0.05% and autologous/allogeneic serum were
given when necessary. This treatment approach assisted in the
improvement of symptoms, clinical findings, and BCVA, with
statistically significant improvements seen in Group I.

The lacrimal gland is one of the organs most susceptible to
damage caused by chronic GVHD. In the initial phase, T-cells
and other inflammatory cells preferentially target the medium-
sized ducts in the lacrimal gland. Immune-mediated fibrosis
frequently obstructs the ducts of lacrimal and meibomian
glands, as well as the nasolacrimal duct.” An increase in
stromal fibroblasts, fibrosis of the glandular interstitium, T-cell
infiltration of the periductal area, and activation of fibroblasts
have been observed.” Extensive destruction of the lacrimal
gland, including ductal fibrosis, ductular stenosis, and reduced
secretory capacity, leads to tissue atrophy."' The disease process
involving destruction and fibrosis of the conjunctival and
lacrimal glands contributes to decreased production of aqueous
and mucinous tears, resulting in keratoconjunctivitis sicca.'?

The most reported symptom of ocular GVHD is dry eye,
which typically develops 6 to 9 months after allogeneic HSCT.?
The interval between HSCT and ophthalmic examination ranged
between 4 and 84 months in our study group (mean 19.03+18.12
months). The timing of the development of chronic GVHD was
proposed to correspond to the tapering or discontinuation of
immunosuppressive treatment."? Signs and symptoms include
fluctuating vision, burning, foreign body sensation, pain, red
irritated eyes, photophobia, and excessive tearing.'' Similarly,
all patients in our study had burning, dryness, and foreign
body sensation, and most had photophobia, redness, blurred
vision, and tearing. Interestingly, tearing was significantly more
prevalent in younger patients, which is probably related to their
reserve tear capacity.

Dry eye in ocular GVHD commonly presents with blepharitis
and MGD.* The prevalence of meibomian gland involvement,
with inflammatory cell infiltration, fibrotic changes, and ductal
obstruction, was reported as 47.8%.° In the present study, MGD
was observed in 95% of our patients. Our numbers are probably
higher because we included only patients who were already
diagnosed with ocular GVHD. Chronic ocular GVHD is an
immunological process that may affect the meibomian gland
structure more severely than other types of dry eye.”” Ductal
epithelial destruction due to lymphocyte aggregation, epithelial
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cell sloughing with lymphocyte infiltration, or pseudomembrane
formation, and eventual extensive fibrosis around the meibomian
gland orifices, ductules, ducts, and acini are observed.'® On
meibography, Hwang et al.'” showed that aggressive destruction
of the meibomian glands leads to meibomian gland loss in more
than 80% of eyes.

Conjunctival involvement occurs in 9-41% of cases
and is considered a sign of severe systemic impairment of
chronic GVHD."® Conjunctival hyperemia, chemosis, and
pseudomembrane formation are frequent in ocular GVHD."
Pseudomembranous conjunctivitis (grade 3) has been reported
in 12-17% of patients. We encountered conjunctival hyperemia
in 85% and pseudomembrane formation in 15% of our patients
with ocular GVHD. Hyperemia was observed in all patients in
Group II (>18 years of age) and was significantly more frequent
than in the younger patients (Group I). Decreased goblet cell
density, increased squamous metaplasia, severe goblet cell loss,
and inflammartory cells were observed in the conjunctival biopsy

* We also observed cicatricial conjunctivitis

of these patients.
in 48% of all eyes and more frequently in Group II (67%).
Cicatrization of the conjunctiva may be palpebral, tarsal, or
forniceal, leading to obliteration of the fornices, symblepharon
formation, lid scarring, and extensive altered lid anatomy,
including trichiasis, entropion, or ectropion development,
lagophthalmos, eyelash loss, and lacrimal punctal stenosis.”

MGD aggravates ocular surface dryness by increasing
tear film evaporation.”? Therefore, DED with MGD leads to
secondary conjunctival subepithelial changes, corneal epithelial
changes as punctate keratopathy, filamentary keratitis, painful
erosions, and secondary corneal infections. Less frequently, sterile
corneal stromal necrosis and perforations have been reported.’?
Corneal fluorescein staining is recommended to diagnose and
grade ocular GVHD.® Superficial punctate keratopathy is the
most common corneal manifestation, as observed in 90% of our
patients. Corneal neovascularization, persistent epithelial defects,
corneal ulceration, and even perforation are reported.” In vivo
confocal microscopy studies of ocular GVHD demonstrated
higher density of dendritic cells and globular immune cells, a
hyperreflective activated keratocyte network, and a lower density
and higher tortuosity of sub-basal corneal nerves.” We observed
keratitis in 12.5% of our patients, which was related to secondary
infection and epithelial sloughing. Interestingly, limbal stem cell
disease was observed only in Group II, accounting for 44% of
the patients.

Treatment of ocular GVHD aims to reduce symptom
severity, sustain disease activity control, and prevent tissue
damage and disability.** Stepwise treatment is recommended,
beginning with the simplest treatment and transitioning to
increasingly aggressive interventions as needed. This approach
can be listed as lubrication, tear preservation, prevention of
tear evaporation, inflammation reduction, epithelial support,
supportive care, and surgical intervention.'!

Intense lubrication with non-preserved artificial tears and
viscous ointment at bedtime is important to preserve the
integrity of the ocular surface and dilute the inflammatory
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mediators in the tear film."" Accordingly, every patient in our
study was prescribed frequent artificial tear application.

Tear film evaporation can be reduced by improving
meibomian gland expressibility with eyelid hygiene, warm
compresses, moderate to firm massage, and lid margin cleansing.
Topical antibiotic ointments and systemic tetracycline derivatives
may provide additional benefits.”” We used oral doxycycline in 8
eyes. Also, lipid-containing artificial tears could be added to the
treatment, as in some of our patients.

Therapeutic options for ocular GVHD include anti-
inflammatory agents such as topical corticosteroids and
cyclosporine A, autologous/allogeneic serum eye drops,
tacrolimus, tranilast, therapeutic contact lenses, and punctal
occlusion. %2

Reversible or permanent punctal occlusion may be provided
for patients with severe dry eyes. Despite concerns that increased
retention time of tears containing inflammatory cytokines may
aggravate ocular surface inflammation, it has been shown to be a
safe and effective treatment in ocular GVHD patients.”” Because
they are hard to insert and monitor, we did not prefer the use of
punctual plugs in younger patients (Group I). However, 61% of
adult patients (Group II) did receive punctal plugs.

Topical steroids promote lymphocyte apoptosis and suppress
cell-mediated inflammation. They have been shown to be
effective in reducing conjunctival inflammation with cicatricial
changes in ocular GVHD.”*® However, considering the possible
side effects of corticosteroids, they should only be used short term
and with low frequency. We only used short-term loteprednol,
usually in the commencement period of cyclosporine A.

Cyclosporine A acts via inhibition of T-cell activation and
downregulation of inflammatory cytokines in the conjunctiva and
lacrimal gland.?® The reduction of anterior segment inflammation
is thought to allow enhanced tear production. Cyclosporine
also increases goblet cell density and decreases epithelial cell
apoptosis. It was reported to bring about improvement in
Schirmer scores, TBUT, and subjective complaints.” In a study of
16 patients (32 eyes) with GVHD, dry eye symptoms improved
in 62.5% of patients, and corneal fluorescein staining improved
in all eyes after 90 days.’® Malta et al.’' recommended initiating
cyclosporine A prior to allogeneic stem cell transplantation to
decrease lacrimal gland inflammation and thereby reduce post-
transplant dry eye. Although a logical approach, we believe
that further research is needed before integrating preoperative
cyclosporine use into the routine treatment regimen. We started
topical cyclosporine in mild to moderate cases (65%) and believe
that some of the improvement in clinical signs and symptoms
was related to its use.

Recently, topical tacrolimus has been shown to reduce local
inflammation.”” Unfortunately, tacrolimus and tranilast are not
available for ophthalmic use in our country, so we were unable to
use and observe their effects.

Blood-derived eye drops including autologous or allogeneic
serum eye drops contain various factors such as epidermal
growth factor, vitamin A, transforming growth factor-beta,
and fibronectin.”> Autologous serum eye drops showed marked

suppression of apoptosis in the conjunctival and corneal
epithelium. Albumin, the major protein in serum, improved
ocular surface damage in vivo, and prevented apoptosis after
serum deprivation in vitro.*¥ Successful outcomes of autologous
serum eye drops in patients with severe dry eye related to
ocular GVHD have been reported. Rocha et al.” observed a
beneficial effect of autologous serum eye drops in 2 cases with
ocular GVHD. In a study of 14 patients with ocular GVHD
and severe dry eye, significant improvement in symptom score,
corneal staining score, and tear dynamics was observed following
treatment with autologous serum eye drops.’® In our study, 32
eyes (80%) were given autologous/allogeneic serum eye drops.
Autologous serum was used in 89% of the eyes in Group IL
In cases where autologous serum is not an option because the
patient is young, is afraid of venipuncture, or has active systemic
inflammation, allogeneic serum eye drops from healthy members
are recommended.”’ We also used allogeneic serum in 73%
of the eyes of pediatric patients (aged <18 years) in our study
(Group I). We observed significant improvement in subjective
complaints as well as clinical signs in both groups. A prospective
study of allogeneic serum application for 4 weeks demonstrated
marked improvement in symptoms and signs of patients with
dry eyes related to ocular GVHD.*® The authors argued that
the amount of aqueous tears was not improved because of
fibrosis in the lacrimal gland. However, even in moderate to
severe cases, increased numbers of goblet cells probably result in
improvement of ocular surface condition and dry eye symptoms.
We believe that autologous/allogeneic serum could also be used
in mild to moderate cases before the disease progresses.

Contact lens use is an option for ocular surface protection.
Soft silicone hydrogels have high oxygen permeability, are
suitable for extended wear, and can be used as bandage contact
lenses. Besides providing symptomatic relief, they also help
protect the cornea from frictional forces of the eyelids, the
external environment, and tear film evaporation.” We used
bandage silicone contact lenses in 2 patients for 2 weeks and for
a 1-month period for the treatment of corneal epithelial defect.
Although we do not have experience with scleral lenses such
as the PROSE (Prosthetic Replacement of the Ocular Surface
Ecosystem) and other commercially available designs, they
have been shown to relieve the symptoms of ocular GVHD.
These large-diameter rigid gas-permeable lenses cover most of
the exposed surface, and the post-lens fluid reservoir provides
continuous hydration of the ocular surface.”

Surgical interventions such as epithelial debridement, lateral
tarsorrhaphy, amniotic membrane transplantation, forniceal
reconstruction, limbal stem cell transplantation, and tectonic
keratoplasty have been reported in some cases.'""* We needed
to perform amniotic membrane transplantation in 1 eye and
cataract surgery in 4 eyes in Group II.

After 6 months of treatment, clinical scoring and BCVA
improved significantly in Group I. While Group II values were
also better following treatment, the comparisons did not reach
statistical significance. We believe these different results were
related to the nature of histopathologic differences between
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children and adults. In adults, the disease has a more severe
course leading to cicatricial changes of the lacrimal glands,
meibomian glands, and goblet cells. In children, these cells likely
still have the potential to partially recover if treatment starts
early. However, studies on histopathologic evaluation according
to age are necessary to support this hypothesis.

The main limitation of our study is the small sample size, as
ocular GVHD is a rare and overlooked condition. Further studies
with larger sample sizes may help shed more light on the age-
related clinical characteristics of this disease.

Conclusion

In conclusion, ocular GVHD is a disabling condition
affecting both children and adult patients. It has a wide clinical
spectrum from DED to sight-threatening surface inflammation.
Patients’ responses to topical treatment options are also variable.
Non-preserved artificial tears are satisfactory only in mild
cases. Topical cyclosporine is helpful in mild to moderate cases.
Autologous/allogeneic serum drops should be the treatment
of choice in mild to moderate cases. Allogeneic serum drops
are also a good alternative in cases where autologous serum is
not available. In adults, cicatricial changes such as conjunctival
cicatrization and limbal stem cell disease were more common.
After 6 months of treatment, pediatric patients showed significant
improvement in clinical scoring as well as BCVA. Early diagnosis
and intervention are imperative for optimal outcomes.
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