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Ocular and Oral Complications

Shahrukh K. Hashmi

48.1 Ocular Complications

48.1.1 Introduction

Ocular complications in HSCT patients include
both ocular GVHD- and non-GVHD-related late
effects which, if left untreated, can lead to blind-
Non-GVHD associated complications
include glaucoma, infections particularly (viral
retinitis, fungal endophthalmitis), posterior seg-
ment abnormalities, and cataracts. Ocular GVHD
is considered an umbrella term for both conjunc-
tival disease and keratoconjunctivitis sicca, both
of which can coexist simultaneously.

The World Health Organization considers blind-
ness as one of the top causes for disability-adjusted
life years, and it significantly affects the QoL. Thus,
prevention and prompt management of ocular com-
plications should be a priority of a transplant pro-
gram given the morbidity associated with it.

ness.

48.1.2 Ocular GVHD

Though it is considered to be systematic disease,
the pattern of isolated ocular GVHD manifesting
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later as GVHD in other organs is erratic (Townley
et al. 2011). The 2014 NIH consensus develop-
ment project on chronic GVHD does not account
for therapeutic responses based mainly on
patient-reported outcomes (PRO); thus the devel-
opment of PRO measures (PROM) specific for
ocular GVHD should be a priority of the GVHD
research community. The NIH chronic GVHD
consortium does recommend photoprotection,
surveillance for infection, cataract formation, and
increased intraocular pressure for prevention of
ocular complications in GVHD—these measures
should be routinely incorporated in the standard
clinical practice of HSCT patients and are best
achieved within the context of a multidisciplinary
survivorship clinic along with ophthalmologists
as part of the team.

The occurrence of ocular GVHD is variable in
different series but is approximately 40 to 60% of
patients receiving HSCT (Nassar et al. 2013).
The risk factors for ocular GVHD include donor-
recipient HLA and gender disparity (female
donor to male recipient) and an older donor age.

The principles of ocular GVHD management
include lubrication, drainage control, evaporation
control, and minimization of ocular surface inflam-
mation. The 2014 NIH chronic GVHD consensus
panel has excellent recommendations for stepwise
treatment of ocular GVHD which include preser-
vative-free artificial tears for mild, topical cyclo-
sporine or steroid eye drops for moderate/severe
and oral pilocarpine or cevimeline for severe/mod-
erate ocular GVHD, respectively (Carpenter et al.
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2015). Among surgical procedures for moderate/
severe ocular GVHD, punctal occlusion, superfi-
cial debridement of filamentary keratitis, and par-
tial tarsorrhaphy have been recommended as
surgeries with moderate-quality data on effective-
ness. There is also some evidence on other modali-
ties of treatment which include occlusive eye wear,
lid care/warm compress/humidified environment,
bandage contact lens, and gas-permeable scleral
lenses. What is not clear is the optimal manage-
ment algorithm for ocular GVHD with respect to
medical versus surgical therapies and, within the
surgical therapies, which ones would be most
effective due to lack of clinical trials in this area.
Thus, ocular GVHD is best managed in conjunc-
tion with ophthalmologist experienced in dealing
with ocular GVHD.

In addition, special attention should be given to
other risk factors for ocular complications, among
which diabetes and hypertension are at the top.
Thus, if a patient is on CNI or corticosteroids, then
optimization of blood pressure and glycaemia con-
trol is imperative to reduce the risk of blindness
due to retinopathy irrespective of the cause.

48.1.3 Posterior Segment
Complications

Retinal and vitreous hemorrhages are not uncom-
mon in HSCT patients and may happen with or
without the presence of ocular GVHD (Yoo et al.
2017). This is complicated by the presence of
thrombocytopenia early in transplant but also later
in the course since both drugs and chronic GVHD
can be associated with thrombocytopenia. Prompt
referral to ophthalmologist is the key for prevent-
ing blindness; therefore, the practicing transplant
clinician should have a high suspicion of retinopa-
thy, retinal tears, or vitreous hemorrhages when a
patient complains of “floaters” or just “decreased
vision,” which happens suddenly.

48.1.4 Ocular Infections

CMYV infection is one the most widely studied
ocular infections and can rapidly lead to retinitis,

and since quite often IV antibiotics are required,
prompt referral to ophthalmologist is mandatory.
Apart from CMYV, adenovirus is also a common
virus and can lead to viremia if untreated.
Moreover, unlike immunocompetent individuals,
varicella zoster infection within hours or couple
of days can lead to dissemination as well as
postherpetic neuralgia, cranial nerve palsies, zos-
ter paresis, meningoencephalitis, cerebellitis,
myelopathy, and irreversible blindness.

Fungal infections in severely IS HSCT patients
(particularly those on multiple IS for GVHD) can
quickly lead to mortality; thus prompt referral for
IV antifungals is indicated. Aspergillosis, mucor-
mycosis, and candida have been reported in
GVHD patients affecting the ocular tissues.

48.1.5 Glaucoma

Since the most common subtype of glaucoma (pri-
mary open-angle glaucoma) presents with gradual
symptoms, its diagnosis is frequently missed in
early phases. However, many risk factors in HSCT
can predispose to glaucoma and can lead to blind-
ness which include diabetes (allo-HSCT patients
have four times higher risk of diabetes), retinopa-
thy, and steroid use (for GVHD). Since the diagno-
sis of glaucoma is based in tonometry, gonioscopy,
perimetry, and ophthalmoscopy, regular screening
by the ophthalmologist is indicated.

48.1.6 Cataract

Cataract is the most common cause of blind-
ness in the developed world. Risk factors in the
HSCT patients include steroid use, total body
irradiation, and diabetes. Since intraocular lens
implantation (particularly via phacoemulsifica-
tion) has become a widely performed procedure
worldwide for the treatment of cataracts, early
recognition and prompt treatment can help in
preservation of vision. This procedure is asso-
ciated with low rate of complications; however,
prevention of cataracts by controlling the risk
factors should be the management strategy in
HSCT survivors (Table 48.1).
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Table 48.1 Ocular complications of HSCT

Risk factors/manifestations

Management

Survivorship issues

GVHD — Dry eye syndrome — Topical: artificial tears, Presence of ophthalmologist
associated (keratoconjunctivitis sicca)/ steroids, CSA, scleral lenses, in the long-term follow-up or
lacrimal gland dysfunction autologous serum, surgical survivorship clinic
— Retinopathies procedures
— Cataracts — Systemic: ECP, rituximab,
— Infections ibrutinib
Non-GVHD - Glaucoma — Removal of risk factors
associated =~ — Cataract —  Surgery
— Infection — Antimicrobials
— Retinal/vitreous hemorrhage
48.2.2 Oral GVHD
Key Points

e Ocular complications of HSCT are not
restricted to GVHD, since both non-
GVHD allo-HSCT and auto-HSCT
recipients can suffer from cataracts,
viral/fungal infections, glaucoma, and
retinopathies.

* QoL compromise by ocular complica-
tions of HSCT is paramount due to
ensuing blindness.

e Transplant centers should consider a
close collaboration with ophthalmology
teams both for treatment and preventative
strategies. This could ideally be achieved
in a multidisciplinary team in a long-term
follow-up or a survivorship clinic.

48.2 Oral Complications
48.2.1 Introduction

Oral complications of HSCT can significantly
affect the quality of the life (QoL) and can be a
result of graft-versus-host-disease (GVHD) or
can occur independent of it. Any oral complica-
tion, if severe, can lead to weight loss due to
poor nutritional intake, mortality (especially
due to cancer), aspiration pneumonia (espe-
cially in cases of oropharyngeal disorders), and
psychologic sequelae (particularly disfigure-
ment due to oral scleroderma, i.e., fish mouth)
(Table 48.2).

Oral GVHD itself can lead to significant mortality
and morbidity. GVHD-associated oral complica-
tions, e.g., mouth scleroderma, lichenification
(resulting in lichenoid features and lichen planus),
oral cancers, dental caries, salivary gland dysfunc-
tion (main manifestation being xerostomia), and
mucoceles, are common complications of oral
GVHD. In addition, avascular necrosis (AVN) of
the mandible can occur as a complication of ste-
roid therapy for GVHD (Treister et al. 2012).

The 2014 National Institutes of Health chronic
GVHD consensus criteria places the scoring
based on lichen-like features; however many of
the associated patient-reported outcomes are not
captured by this scoring system which can tre-
mendously affect the QoL (Jagasia et al. 2015).
Thus, involvement of specialists experienced in
dealing with long-term HSCT complications is
imperative for management of oral GVHD and
its complications.

The management of oral GVHD requires both
topical treatments and systemic therapy. Topical
treatments may include local tacrolimus (i.e.,
protopic), PUVA, and topical steroids. Among
systemic treatments for oral GVHD, extracorpo-
real photopheresis has one of the highest response
rates, along with rituximab (Okamoto et al. 2006;
Malik et al. 2014).

48.2.3 Oral Cancers

Carcinomas of the oral cavity are predominantly
of squamous cell carcinoma type; however, other
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Table 48.2 Oral complications of hematopoietic stem cell transplantation

Risk factors
GVHD — Lichen planus -
associated ~ — Squamous cell carcinoma
— Aphthous ulcers -
— Fish mouth (scleroderma), carries,
odynophagia, carries
Non-GVHD - Osteonecrosis of the jaw,
associated dysgeusia, temporomandibular

joint disorders, mucositis, carries,
odynophagia

histologies can also manifest as oral cancers in
HSCT survivors. The risks of developing oral
cancers increase significantly post transplant to
approximately sevenfold with the highest risk
being in patients who were transplanted for bone
marrow failure (BMF) syndromes especially
dyskeratosis congenita and Fanconi’s anemia
(Rosenberg et al. 2003). Besides BMF syn-
dromes, the most important risk factors for oral
carcinomas include GVHD, radiation, and epi-
genetic factors (smoking). It is of utmost impor-
tant that prevention strategies of oral cancers be
discussed at each visit with special emphasis on
smoking cessation (if applicable) and avoidance
of other known risk factors, e.g., betel nut,
tobacco chewing, or alcohol intake, since these
are modifiable risks. Additionally, aggressive
and early treatment of oral GVHD is essential to
prevent this complication.

48.2.4 Non-GVHD-Associated Oral
Manifestations

These include osteonecrosis of the jaw (ONIJ),
dysgeusia, temporomandibular disorders, gingivi-
tis, and oral mucositis early in HSCT. Though cer-
tain symptoms like dysgeusia (Sato et al. 2017a, b)
may seem trivial, they significantly affect the
QoL, preservation of which is the sine qua non of
managing late effects. Similarly, oral mucositis is
one of the most challenging complications in
early phases of HSCT with a high incidence in
both reduced intensity and myeloablative regi-
mens (Chaudhry et al. 2015). Similarly, ONJ can
lead to multiple late effects of chronic pain and
poor oral intake and can affect QoL tremendously
(Hautmann et al. 2011). Thus, prompt referral to

Management

Survivorship issues
Topical: tacrolimus, — Presence of a dentist
steroids, PUVA and/or oral surgeon in
Systemic: extracorporeal the long-term follow-up
photopheresis, rituximab, or survivorship clinic
ibrutinib

Dental or oral surgery referral
for corrective action; surgery
in selected cases

maxillofacial surgeon for management is impera-
tive as soon as any symptoms start to develop.

48.2.5 Needs Provision for Oral
Surgery/Dentistry in HSCT

Many experts recommend that dentistry and/or
oral surgeons should be part of a multidisci-
plinary team managing late effects in both autol-
ogous and allogeneic HSCT survivors, and this
concept was recently endorsed by the National
Institutes of Health’s Late Effects Initiative
(Hashmi et al. 2017). Once the primary disease
(for which HSCT was performed) is cured, it is
essential that surveillance and preventative strate-
gies be undertaken to alleviate the burden of
comorbidities in these survivors; thus we agree
that a long-term follow-up clinic should opti-
mally have dentistry services available ad hoc if
not on routine surveillance basis.

Key Points

e Oral GVHD and its associated compli-
cations can lead to significant compro-
mise in QoL and can lead to cancers
which can lead to fatal outcomes.

* Non-GVHD-associated complications
also should be vigilantly dealt with as
they tremendously affect QoL and
include ONJ, dysgeusia, dental carries,
gingivitis, and oral mucositis.

e Dentists and/or oral surgeons should
ideally be a part of multidisciplinary
teams of a long-term follow-up/survi-
vorship clinic of HSCT survivors.
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