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Abstract

Graft-versus-host disease (GVHD) remains a major complication following hematopoietic stem
cell transplantation (HSCT). Ocular GVHD develops in a substantial number of patients following
HSCT and 60 % to 90 % of patients with systemic GVHD experience the ocular complications to

some extents. In this brief review we will discuss the conventional and updated novel therapies in
the management of patients suffering from ocular GVHD.
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Introduction

Graft-versus-host disease (GVHD) remains a
major complication following hematopoietic
stem cell transplantation (HSCT) due to
donor derived immune interactions against
the host antigens and consequent non-relapse
associated morbidity and mortality '. GVHD
occurs in 10 % to 90 % of patients with HSCT
with various probable risk factors related to
the patients’ characteristics including age,
ethnicity and sex, source of the of donor stem
cells and pre-transplant medical conditions 3.
Acute GVHD was traditionally referred to
any alloimmunity manifestations developing
within the first 100 days after transplantation;
conversely, the chronic GVHD was referred
to any reaction after this time . However,
according to the new National Institute of
Health (NIH) classification, distinct clinical
signs and symptoms differentiate acute
and chronic GVHD 5. Acute GVHD is now
referred to an immediate inflammatory
response involving multiple organs including
skin, digestive system and liver, while chronic
GVHD is

inflammation and fibrosis affecting skin, eyes,

characterized by multi-organ

gastrointestinal tract and lungs. The complex
features of fibrosis and inflammation in
chronic GVHD mimic the manifestations of
collagen vascular diseases °.

Ocular GVHD develops in a substantial
number of patients following HSCT and
60 % to 90 % of patients with systemic
GVHD experience the ocular complications
to some extents . The diagnostic criteria for
ocular GVHD, updated recently by NIH, refer
to the recent onset of dry eye manifestations
as well as cicatricial keratoconjunctivitis 317,
New specialized diagnostic criteria have
been proposed recently by the International
Consensus Group which contains subjective

and objective parameters to be administered

the
patients. Conjunctival hyperemia, Schirmer’s

by ophthalmologists in monitoring
test, corneal staining and ocular discomfort
symptoms are the aforementioned parameters
11

In this brief review we will focus on the
conventional and updated novel therapies in
the management of patients suffering from
ocular GVHD.

Medical Management

The therapeutic priority in patients with
ocular GVHD is given to topical medical
managements, however surgical and systemic
options may be required in severe cases.
According to the NIH consensus workshop on
GVHD, lubrication, control of tear drainage
and evaporation and reducing the ocular
surface inflammation are the recommended
mainstays of treatment in ocular GVHD.
These recommendations are mainly aimed at
decreasing the dry eye signs and discomfort
by improving the tear function and reducing
the inflammation 2.

Frequent instilling of the non-preservative
artificial tear substitutes is the first and the
most required treatment in these patients
to lubricate the ocular surface and to dilute
the inflammatory cytokines '*"'*. The most
tolerable brand should be found for each
individual  patient, however phosphate
enriched products should be avoided to prevent
crystalline deposit formation on inflamed
ocular surface '°.

To maintain tear stability, the drainage system
should be occluded by temporary punctual
plugs or permanent thermal cauterization. In
spite of presumably inflammatory cytokine
accumulation within the eye following punctual
occlusion, which might be worrisome in such

inflamed eyes, a recent study has demonstrated
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no significant adverse effect of this treatment
in aggravating inflammation 7. On the other
hand, another strategy to support tear stability
is to prevent evaporation by supplying the
optimal lipid layer thickness. Improving eyelid
hygiene with warm compress and digital
massage effectively help meibomian glands
function and reduce tear film evaporation
18, Systemic tetracycline products as well as
topical ointments have some benefits in poorly
responsive patients to liquefy lipid products
and facilitate their secretion . Brimonidine
eye drop, an o2 adrenergic agonist, has
been shown to improve meibomian gland
epithelialization and ameliorate dry eye
signs and symptoms . Omega-3 fatty acid
supplementations also might alleviate dry eye
symptoms by improving meibomian gland
function ?'.

To control the ocular surface inflammation
the first line therapeutic option are topical
although their long-term
adverse effects are not favorable especially in

corticosteroids;

such inflamed compromised eyes *. So it has
been suggested to use steroids in short-time
induction pulse therapy with close monitoring
and bridge it with topical immunosuppression
therapy with cyclosporine or tacrolimus
.Topical cyclosporine is an alternative anti-
inflammatory drug which has been reported to
control inflammation in ocular GVHD as much
as corticosteroids . Also the prophylactic
administration of cyclosporine 0.05 % prior
to HSCT has been reported to be beneficial
in decreasing the incidence and severity of
ocular GVHD. It should be started a month
prior to transplantation to play a prophylactic

role %,

Subconjunctival  cyclosporine
implant has been also introduced recently
to bypass the epithelial surface and increase
the concentration of the drug adjacent to the

lacrimal gland. Topical tacrolimus is another

alternative to lessen the localized inflammation
without the aforementioned adverse effects of
steroids *°. Topical vitamin A is also helpful
in controlling the dry eye symptoms, which is
comparable to cyclosporine 0.05 % efficacy *°.
Blood-derived eye  drops
demonstrated to improve dry eye signs and

have been
symptoms with 80 % success rate *’. Lacrimal
gland infiltration and fibrosis lead to aqueous
tear deficiency dry eye following ocular
GVHD, which decreases the quality and
quantity of tear film secretion. The biologic
eye drops help to protect and nourish the
irritated corneal epithelium in these patients
28, Administering the biologic agents earlier
in the course of the disease and in milder
cases has been encouraged recently. Diluted
autologous serum is much more common with
balanced amounts of inflammatory cytokines;
but non-diluted eye drops have also been
administered without adverse effects with
similar efficacy *. However, in patients with
severe GVHD the use of autologous serum
is worrisome due to excessive amount of
systemic pro-inflammatory cytokines which
could be detrimental for the ocular surface;
hence the use of allogeneic serum of healthy
donors or cord blood serum eye drops are
better substitutes 33!,

Administering hard or soft scleral contactlenses
may provide additional corneal protection,
minimize the bothersome ocular surface
discomfort and improve the visual function,
leading to increase patients’ satisfaction. The
contact lens also protects the ocular surface
from further trauma of eyelids and masks the
corneal irregularities 2.

Surgical management

Patients with GVHD are prone to persistent
epithelial defects and corneal perforation.
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Partial tarsorrhaphy decreases tear evaporation
and it is a beneficial surgical treatment which
should be considered as early as possible along
with other therapeutic options **. Amniotic
membrane transplantation (AMT) promotes
epithelialization and controls inflammation,
so it is useful in improving corneal persistent
epithelial defects *. Multilayer AMT can also
be used in small corneal perforations; however
cases with corneal melting and perforation
are offered to undergo tectonic keratoplasty
to keep the eye’s integrity despite its poor
prognosis *°.

The compromised ocular surface of patients
with GVHD has been originated from the stem
cell, goblet cell and mucin deficiency and
theoreticallyitwouldbebetterto performlimbal
stem cell and conjunctival transplantation
in severe cases. Allogeneic limbal stem cell
transplantation with in vitro amplification of
epithelial progenitor cells is preferred in such
patients due to severe bilateral limbal stem
cell deficiency. However allogenicity may
lead to another immunologic rejection and
require systemic immunosuppression therapy
36, To prevent rejection, it has been suggested
to extract the progenitor limbal cells from the
same bone marrow donor due to the previously
acquired tolerance during the bone marrow
transplantation. In this method no systemic
immunosuppression therapy is required and
further
the primary bone marrow donor can also be

conjunctival transplantation from
performed to alleviate the dry eye signs and
symptoms 3738,

Any elective surgery in patients with chronic
GVHD including cataract surgery should
be performed after sufficient control of the
ocular inflammation and dry eye signs and
symptoms, since worsening of symptoms has
been reported following cataract surgery *.

Discussion

The therapeutic priority in patients with GVHD
is given to topical medical managements,
however surgical and systemic options may
be required in severe cases. Lubrication,
control of tear drainage and evaporation and
reducing the ocular surface inflammation
are the recommended mainstays of treatment
in ocular GVHD. These recommendations
are mainly aimed at decreasing the dry eye
signs and discomforts by improving the tear
function and reducing the inflammation '2
After sufficient medical management and
surgical procedures to improve the condition
of the ocular surface in highly inflamed eyes
and when the inflammation gets resolved to
some extent, more surgical interactions could
be performed to better control the disease.
Elective surgeries in patients with chronic
GVHD including cataract surgery should
be performed after controlling the ocular
inflammation and dry eye signs and symptomes,
since a worsening of symptoms might occur
following these surgeries *.

To maximize the objective and subjective
response, the patients must be educated to not
only fully follow their treatment but also refine
their environment. Humidifying the room
and balancing the temperature are among the
environmental managements.

Conclusion

Ocular GVHD develops in a substantial
number of patients following HSCT. Although
several medical and surgical treatments have
been suggested for treating ocular GVHD
improving the current medications as well as
development of novel therapeutic options will
help in reducing the burden of ocular GVHD.
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