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Abstract

Background: Chronic ocular graft-versus-host disease (oGVHD) is an ocular comorbidity of graft-versus-host disease
(GVHD) that usually occurs concurrently with systemic manifestations. Failure to detect and treat oGVHD in its early
stages may lead to progression of ocular signs and symptoms leading to oGVHD that is refractory to conventional
treatment.

Case presentation: We report the clinical course of a 19-year-old male and a 59-year-old female with severe and
progressive chronic oGVHD without concurrent systemic signs of chronic graft-versus-host disease (cGVHD).
Although their systemic conditions had been stable, both suffered from severe oGVHD and were referred to our
clinic. Both cases exhibited marked improvement in conjunctival inflammation and fibrotic changes after amniotic
membrane transplantation (AMT). Both cases underwent keratoplasty eventually to stabilize ocular surface
conditions and to improve visual function.

Conclusions: We reported the clinical outcomes of 2 cases of chronic oGVHD without concurrent systemic
comorbidities that were treated with AMT. The clinician should be aware that cGVHD may persist in target organs
even in the absence of concurrent systemic comorbidities following seemingly successful systemic treatment. A
multidisciplinary team approach is essential in the early detection and therapeutic intervention for chronic oGVHD.
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Background
Dry eye disease (DED) is the most frequent ocular mani-
festation after haematopoietic stem cell transplantation
(HSCT) [1, 2], and more than half of patients with
GVHD-related dry eye rapidly develop severe DED [3],
usually occurring concurrently with systemic manifesta-
tions [4]. Several treatments have been reported to alle-
viate mild chronic oGVHD; however, severe oGVHD is
intractable to the best available therapies [4]. The char-
acteristic features of severe chronic oGVHD are inflam-
mation and fibrosis, which lead to symblepharon, fornix
shortening, limbal stem cell deficiency (LSCD), corneal
neovascularization and conjunctivalization [4, 5].
The human amniotic membrane (AM) is reported to

exert anti-inflammatory and anti-scarring actions [6–9],
and amniotic membrane transplantation (AMT) has
been used to treat severe ocular surface diseases such as
Stevens-Johnson syndrome and ocular cicatricial pem-
phigoid. Cultivated oral mucosal epithelial transplant-
ation (COMET) is also a new treatment option for
severe oGVHD with limbal stem cell deficiency (LSCD)
but is not applicable for cases with concurrent oral
GVHD, not readily available due to a need for cell cul-
ture, and is more costly than AMT.
In this article, we report the clinical outcomes of 2

cases of refractory chronic oGVHD without long-term
systemic comorbidities, both of which were treated with
AMT and keratoplasty to achieve clinical improvement.

Case presentation
Case 1
A 19-year-old Japanese male with a history of acute my-
elogenous leukaemia (AML) who underwent reduced in-
tensity allogeneic HSCT (mini-transplantation) in March
2005 was referred to the Keio University Dry Eye out-
patient clinic in October 2005 complaining of severe
ocular pain, difficulty opening his eyes and foreign body
sensations after acute and chronic skin GVHD were
completely stabilized. Prior to mini-transplantation, no
ocular surface abnormality was noted at the previous
hospital, and he started to suffer from newly developed
symptoms of DED in May 2005, after alleviation of acute
skin GVHD. Systemic prednisolone (PSL) had been ta-
pered from 40 to 20mg/day in July and was discontin-
ued in August 2005. Just after cessation of PSL, bilateral
lid swelling and severe ocular pain had emerged. PSL
(15 mg/day) was restarted to treat skin chronic GVHD
in October 2005. Skin chronic GVHD was well con-
trolled by this treatment. At the first visit to Keio Uni-
versity Dry Eye outpatient clinic in October 2005, severe
DED, extensive trichiasis, corneal conjunctivalization,
corneal ulcer, spontaneous lacrimal punctal occlusion,
and active corneal neovascularization were observed in
both eyes (Fig. 1). Best-corrected visual acuity (BCVA)

was 20/100 in his right eye and 20/32 in his left eye. Al-
though the patient had been treated with all the available
conventional pharmacotherapies, ocular inflammation
was not sufficiently controlled. Therefore, we decided to
perform AMT on both eyes in October 2005. After re-
leasing the symblephara, the AM was implanted not only
onto the surface of the bulbar conjunctiva but also onto
the deep fornices. Three months after AMT, the fornices
were deep and well maintained, and after 9 months, vis-
ual acuity improved to 20/25 in his right eye and 20/22
in his left eye. Contact lens was used to alleviate severe
ocular pain due to extensive trichiasis, but a corneal per-
foration of unknown aetiology on his right eye occurred
1 year after AMT. Penetrating keratoplasty was per-
formed on his right eye without complications, and no
rejection has occurred with topical steroid application
during the observation period. As of Mar 2021, systemic
GVHD progression has also not been observed with
low-dose systemic PSL.

Case 2
A 59-year-old Japanese female with a history of mixed
phenotype acute leukaemia (lymphoid 60% and myeloid
40%) who underwent allogeneic bone marrow trans-
plantation (BMT) without irradiation in May 2010 was
referred to the Keio University Dry Eye outpatient clinic
in September 2013 as she developed refractory chronic
oGVHD. After BMT, she developed acute skin GVHD
and was successfully treated with systemic tacrolimus (2
mg/day) and PSL (30 mg/day), which was tapered over
almost 1 year. In early 2011, just after tapering of treat-
ment for acute skin GVHD, she developed DED and
transient difficulty opening her mouth, which was diag-
nosed as chronic ocular and oral GVHD. She had been
suffering from symblepharon, LSCD and conjunctivaliza-
tion in her right eye, and she had been previously treated
with contact lenses, commercially available eye drops,
autologous serum and topical cyclosporine and tacroli-
mus, yet her ocular surface condition had not improved.
At the first visit to Keio University Hospital in 2013, se-
vere conjunctival fibrosis of the upper conjunctiva and
fornix shortening, partial LSCD and conjunctivalization
of the upper cornea on her right eye were observed
(Fig. 2) despite no sign of active systemic GVHD. BCVA
was 20/100 in her right eye and 20/20 in her left eye.
Therefore, we decided to perform AMT on the right eye.
Conjunctival fibrotic tissue was removed from the upper
fornix to the limbus, and AMT was performed as a sub-
strate and to cover the ocular surface. The patient was
able to undergo cataract surgery on the right eye 1 year
after AMT as improvement of corneal clarity in the
pupillary area of the right eye was achieved. Two years
after AMT, there was only a minor recurrence of corneal
conjunctivalization, and BCVA was 20/28 in her right
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Fig. 2 Slit-lamp micrographs before and after amniotic membrane transplantation (AMT) for a 59-year-old female with GVHD-related dry eye
disease. a, b Symblepharon, fornix shortening, conjunctivalization, and neovascularization before AMT. c, d After AMT, symblepharon and
conjunctivalization improved, and fornix was reconstructed. Fluorescein-stained ocular surface images before (b) and after (d) AMT

Fig. 1 Slit-lamp micrographs before and after amniotic membrane transplantation (AMT) for a 19-year-old male with GVHD-related dry eye
disease. a, b Conjunctival fibrosis and active neovascularization before AMT. c, d An AM was used to cover the ocular surface, and AM
implantation at the site of fornix shortening was performed. e, f After AMT, tarsal conjunctival fibrosis subsided, and fornix was reconstructed
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eye. She reported that her daily life activity had been sat-
isfactory without any inconvenience for more than 27
months since AMT. However, corneal conjunctivaliza-
tion of the right eye progressed slowly, and AMT with
allogenic cultivated limbal epithelial transplant was per-
formed on the right eye. Her postoperative course has
been good for more than 2 years after this procedure,
and BCVA has been maintained at 20/50 in her right
eye. As of Mar 2021, her ocular surface condition is
stable with topical tacrolimus, steroids, and autologous
serum. Systemic GVHD progression has not been ob-
served postoperatively with systemic tacrolimus and
low-dose PSL.

Discussion and conclusions
Chronic oGVHD is an immune-mediated fibrotic disease
that usually occurs concurrently with systemic comor-
bidities, and its aetiologies are multifactorial and still
largely unknown. Currently available treatments such as
eye drops, oral medications or punctal plugs are often
insufficient to control severe ocular surface inflamma-
tion and excessive fibrosis, and additional therapeutic in-
terventions such as AMT, corneal transplantations, and
COMET are indicated for this intractable disease. The
availability of such surgical interventions is limited, and
the indications for these interventions should be consid-
ered carefully. Therefore, it is vital to detect oGVHD in
the early phase to prevent severe ocular complications.
AMT has been reported to be effective in treating re-

fractory ocular surface diseases, including Stevens-
Johnson syndrome and ocular cicatricial pemphigoid [9,
10]. Clinical manifestations of severe chronic oGVHD,
including conjunctival fibrosis and severe ocular inflam-
mation, are similar to those of other diseases. There
have been two reports of AMT conducted for corneal
perforation in chronic oGVHD [11, 12]. AM is reported
to suppress TGF-β signalling and myofibroblast differen-
tiation in cultured human corneal and limbal fibroblasts
[8]. AMT was widely disseminated by Tseng SC, et al.,
and he later reported that the heavy chain hyaluronan/
pentraxin 3 (HC-HA/PTX3) derived from the AM had
anti-inflammatory and anti-fibrotic effects [13]. We also
reported the effectiveness of HC-HA/PTX3 in inhibiting
inflammation and the fibrosis of lacrimal glands affected
by cGVHD using an established animal model [14].
In both cases the fornix was successfully reconstructed

and long-term maintenance was achieved after AMT.
However, a minor recurrence of corneal conjunctivaliza-
tion in case 2 and corneal perforation in case 1 were ob-
served after AMT, and both were treated with corneal
keratoplasty.
Although acute skin GVHD in cases 1 and 2 and tran-

sient chronic oral GVHD in case 2 were observed,
oGVHD continued to progress rapidly even after

stabilization of systemic conditions. Both cases resulted
in severe oGVHD during or after tapering of systemic
corticosteroids or immunosuppressants and AMT was
required to reconstruct the fornix and to prevent corneal
conjunctivalization due to LSCD.
The limbal stem cell region has been reported to be

infiltrated by inflammatory cells based on confocal mi-
croscopy observations in chronic oGVHD [15]. Further-
more, it has been reported that intraocular cytokine
levels were elevated in chronic ocular surface diseases
including oGVHD [16]. We speculate that the ocular
surface in these cases had been subclincally inflamed
during acute GVHD, and then manifested as severe
chronic oGVHD after the cessation of systemic anti-
inflammatory treatment.
cGVHD patients are immunocompromised, and moni-

toring for ocular surface infections as well as systemic
conditions is imperative. However, ocular manifestations
may become apparent even after stabilization of systemic
GVHD, as we experienced in the two cases reported
herein. We suspect that these patients had hidden or la-
tent mucosal or exocrine gland GVHD involving several
mucosal surface barrier regions. The clinician therefore
should be aware of the possibility of subclinical mucosal
inflammation in cGVHD and the possibility of exacerba-
tion of such inflammation especially at cessation or ta-
pering of systemic anti-inflammatory medication. A
multidisciplinary team approach is essential in determin-
ing the optimal timing for tapering of systemic anti-
inflammatory medication in order to minimize the risk
of chronic oGVHD.
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