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Resumo

Doença do Enxerto-versus-hospedeiro ( do inglês Graft-versus-Host Disease - GVHD) é uma complicação importante e com altas taxas 
de morbidade e mortalidade nos pacientes submetidos ao transplante alogênico de células-tronco hematopoiéticas. O acometimento 
ocular, denominado GVHD ocular, pode acometer todas as estruturas dos olhos, porém a unidade lacrimal (glândulas lacrimais e 
superfície ocular) é o principal alvo da resposta inflamatória mediada por células T doadas. O desenvolvimento de  doença do olho 
seco grave é a principal manifestação clínica ocular, e a associação de diversas opções terapêuticas se faz necessário. O objetivo 
desta revisão é descrever as manifestações clínicas, os critérios diagnósticos, o impacto na qualidade de vida, o tratamento atual e as 
perspectivas desta doença, que precisa de um acompanhamento multidisciplinar.

Descritores: Doença enxerto-hospedeiro; Síndromes do olho seco; Ceratoconjuntivite seca; Doenças da córnea; Doenças da 
túnica conjuntiva; Aparelho lacrimal.

Abstract

Graft-versus-host Disease (GVHD) is a major complication with high morbidity and mortality rates on patients undergoing hematopoietic 
stem cell transplantation. The ocular involvement, named ocular GVHD, may affect all structures of the eyes, but the lacrimal unit 
(lacrimal glands and ocular surface) is the main target of the inflammatory response mediated by the donor T cells. The development 
of dry eye disease is the main clinical ocular manifestation, and the association of a variety of therapeutics options is necessary. The 
aim of the review is to describe the clinical manifestations, diagnostic criteria, impact in quality of life, the current treatment and future 
perspectives of this disease that demands a multidisciplinary follow-up.
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Introduction

Over the past few decades, allogeneic transplant of hematopoietic 
stem cells has been a treatment for a variety of benign and 
malignant hematological disorders.(1)  Donor cells can be 

collected not only from the bone marrow, but also from the 
peripheral blood and the umbilical cord.(1) Patients’ accessibility to 
treatment along with improved techniques and adequate support 
for the procedure such as immunosuppression and prophylaxis 
against infections are important processes to increase the survival 
of the patients affected by the disease.(1,2) However, a complication 
called Graft-versus-host disease (GVHD) has restricted the 
dissemination of the procedure, being an important cause of 
morbidity and mortality among patients undergoing treatment.(1-3)

       GVHD is lymphocytic response mediated by donor T cells 
directed against host tissues considered as foreign.(1-4) Its incidence 
varies in 10 - 90% of patients undergoing allogeneic transplant.(1,3) 
The target organs are mainly the skin, the gastrointestinal system, 
the lungs, the oral mucosa, the liver and the eyes.(2,5)

In the past, GVHD was classified as acute or chronic 
according to the time of disease onset. Cases occurring within 
the first 100 postoperative days were classified as acute GVHD, 
whereas cases occurring after the same period were chronic 
GVHD. This classification, considering only the onset time of the 
disease, failed to represent the patients’ actual clinical condition. 
Currently, the consensus of the National Institutes of Health 
(NIH) considers clinical and histopathological aspects as well as 
systemic and ocular complications to determine the condition as 
acute or chronic.(1) Acute GVHD usually affects the oral mucosa, 
the gastrointestinal system, the skin and the liver, whereas chronic 
GVHD mainly affects the lungs, eyes, and intestines.(6,7) Risk 
factors for the development of both forms of GVHD include: 
advanced age of recipient, female donor for male recipient, 
incompatible donors, and peripheral blood donor cells.(8,9)

The pathophysiology of GVHD is considered multifactorial, 
and the immune response between donor and recipient is 
mediated by complex interactions between adaptive and innate 
immunity. T cells derived from the donor are considered to be 
primarily responsible for the pathogenesis of the disease.(1,3)

Acute GVHD arises when an exaggerated inflammatory 
response of donor lymphocytes generates the so-called “cytokine 
storm” which occurs in 3 distinct phases: activation of antigen-
presenting cells; activation, proliferation, differentiation, and 
migration of donor T cells; and destruction of target tissues.(10) 

In the case of chronic GVHD the pathophysiology is not fully 
understood, and it is believed that the loss of immune regulation 
in general may cause deficiency of donor T cell activity.(1,10)

Ocular manifestations occur more frequently and severely 
in the chronic form of the disease, and are present in 60-90% of 
the patients affected.(1,3,11,12) The ocular condition resembles the 
manifestations of other autoimmune diseases, and there are no 
clinical signs or specific symptoms of ocular GVHD.(1,3,13) The 
development of ocular disease may precede systemic disease, 
besides being an indicator of higher mortality. (14) Involvement 
of the skin, oral mucosa, gastrointestinal system, and liver are risk 
factors for the onset of ocular GVHD.(15,16)

Structures of the anterior segment are the most affected 
ones, mainly the tear and meibomius glands, the conjunctiva, and 
the cornea. Dry eye is the most common ocular finding, being 
present in up to 90% of cases.(1,3,13) Typical signs and symptoms 

include conjunctival hyperemia, foreign body sensation, epiphora, 
photophobia, visual blur, and burning sensation.(17)

The lacrimal glands are important targets of the inflammatory 
process in ocular GVHD. Lymphocyte infiltration and fibrotic 
activity severely reduce their secretory capacity, and almost 
obliterates the lumens of their ducts generating severe aqueous 
insufficiency on the ocular surface.(1,3,17) In addition, there is 
progressive and extensive involvement of the function of the 
meibomius glands and goblet cells, contributing to the dysfunction 
of the tear film.(1,3,13) Therefore, all layers of the tear film and 
lacrimal unit structures are compromised, resulting in the onset of 
severe keratoconjunctivitis sicca. As a result, other manifestations 
appear as diffuse punctate keratitis, filaments, recurrent corneal 
erosions, infections, and even perforations in the cornea due to 
ocular surface conditions.(1,3,17-19)

The conjunctival involvement can manifest in a condition of 
sterile conjunctivitis with hyperemia, chemosis, serosanguineous 
secretion, formation of pseudomembranes and consequent 
corneal epithelial defect.(6)  It is related to a higher mortality rate 
of up to 89.5% when compared to patients without conjunctival 
involvement.(12)

The development of cataracts, especially the posterior 
subcapsular one, is mainly a result of systemic exposure to 
corticosteroids which is decreasing due to the development of 
immunosuppressive therapies.(1,20) Facectomy in these patients 
is shown to be safe, provided that the ocular surface is subjected 
to aggressive anti-inflammatory treatment in the pre- and 
postoperative periods.(21)

Although affected to a lesser extent, the posterior segment 
is affected in 12.8% of patients, and may present alterations 
including serous retinal detachment, papilla edema, posterior 
scleritis, and endophthalmitis.(1,3,11,22)

As described before, the pathophysiology of GVHD is 
primarily caused by the infiltration of donated T cells, causing 
an inflammatory response and fibrosis in the affected tissues. 
However, we believe that other cells are also present in these 
tissues, and their functions are compromised due to the intense 
inflammatory stimulus. In addition to T cells, macrophages have 
also been identified in abundance in the ocular tissues of patients 
with ocular GVHD.(23, 24) Recently, the presence of neutrophilic 
activity in the tears of these patients was also identified, evidencing 
the action of another cellular type on the ocular surface.(25) Four 
enzymes secreted by neutrophils had expressive concentrations 
in the tears of the patients involved, and one of them - neutrophil 
elastase - reached a concentration 250 times higher than in 
controls. This is the main enzyme secreted by neutrophils, and 
has a high capacity for degradation of several mucins of the 
ocular surface contributing to the establishment of the chronic 
inflammatory process.(25)

The quality of life related to vision in patients with the 
disease in question is severely compromised. Several daily 
activities are impacted, and dependence on others increases due 
to chronic ocular surface condition.(26) Ocular pain is the main 
symptom described by patients with ocular GVHD. It is known 
that there is a strong correlation between ocular symptomatology 
when checked with the Ocular Surface Disease Index (OSDI) 
questionnaire and vision-related quality of life.(26) Thus, this 
questionnaire is considered an objective and rapid tool to follow 
up these patients. Regarding clinical signs, only punctate keratitis 
seems to correlate with quality of life related to vision.(26)
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Diagnostic Criteria 

According to the NIH, for the diagnosis of chronic ocular 
GVHD the involvement of chronic GVHD in another organ other 
than the eyes is necessary, and it should be followed by: (1) a new 
condition of keratoconjunctivitis sicca documented with a bilateral 
mean Schirmer test ≤ 5 mm in 5 minutes, or (2) a new condition 
of keratoconjunctivitis sicca with bilateral mean Schirmer test 
between 6 - 10 mm, not from other causes.(27) Therefore, it is not 
currently considered the other clinical signs and symptoms for the 
diagnosis of ocular GVHD, besides that ocular involvement alone 
does not characterize the presence of systemic GVHD. Aiming 
for a more complete definition and classification for the disease, 
and at the same time considering ocular GVHD as sufficient 
signal for the diagnosis of systemic GVHD, the International 
Chronic Ocular Graft-versus-Host Disease Group proposes 
that the diagnostic criteria include: (1) OSDI, (2) Schirmer’s test 
without anesthesia, (3) punctate keratitis, and (4) conjunctival 
injection.(28) A prospective, multicenter study is being developed 
to validate the proposal. 

The NIH diagnostic and staging group developed an 
organ graduation system for GVHD, and for the eyes it is based 
on:  presence of keratoconjunctivitis sicca diagnosed by an 
ophthalmologist, frequency of instillation of lubricating eyedrops 
per day, and the impact of keratoconjunctivitis sicca in daily 
activities (Table 1).(27)

Treatment

Topical medications play a critical role in the treatment of 
ocular GVHD, contributing to the reduction of local symptoms 
and inflammation. The treatment must be multifactorial, 
because in addition to the extreme aqueous deficiency there 
is lipid and mucosal deficiency.  There are several options for 
topical treatments, such as: topical corticosteroids, cyclosporine, 
tacrolimus, autologous serum, eye drops and lubricating ointments, 
among others. The use of scleral contact lenses and surgical 
procedures such as lacrimal punctum occlusion and tarsorrhaphy 
are often required. Despite all this therapeutic arsenal, the control 
of ocular surface inflammation is sometimes not achieved.(1,13) 

Corneal epitheliopathy assessed through punctate keratitis and 
ocular symptoms are the main indicators of response to treatment 
in ocular GVHD.(29)

Lubrication is a crucial factor in treating the disease. As 
previously described, patients may have the lacrimal glands 
totally fibrous and nonfunctional generating minimal or absent 
lacrimal production. (30) Thus, the use of lubricants is mandatory, 
especially those without preservatives.  In addition to intolerance, 
preservatives may provide epithelial toxicity and punctate 
keratitis, which with the use of preservative-free lubricants may 
decrease.(31,32) Temporary or permanent occlusion of lacrimal 
puncta is frequently used to reduce excessive use of lubricants, 
especially intolerant patients with reduced lacrimal production. 
However, continuous verification of signs and symptoms is 
necessary due to the risk of concentration of inflammatory factors 
in the tear after occlusion of the lacrimal channels.(33-35) In addition, 
measures to increase local and environmental humidity such as 
humidifiers and wet-chamber goggles are used by patients with 
exuberant symptomatology and who are exposed to windy and 
dry environments. 

The use of warm compresses, palpebral hygiene, and 
oral use of tetracyclines help treatment and symptomatology 
of the involvement of the Meibomius glands with consequent 
improvement of the tear film.(6)

The anti-inflammatory treatment of the ocular comprises 
a variety of drugs with different mechanisms of action. Acute 
phase control is mainly done by corticosteroids to reduce the 
immune response by inhibiting cell migration and phagocytosis.
(36) However, the low dose therapeutic response appears to be 
lower in patients with ocular GVHD when compared to patients 
without the disease.(37) These medications should be carefuly used 
due to the side effects from their use such as glaucoma, cataracts, 
and corneal infections.(3,30)

Cyclosporin A is an immunomodulatory agent to inhibit 
T cell activity by inhibiting the enzyme calcineurin and 
suppressing the release of numerous inflammatory cytokines, 
mainly interleukin 2.(38) Since its main mechanism of action is 
the inhibition of T cells, cyclosporin A is a relevant option for 
the reduction of ocular GVHD inflammatory activity. This drug 
at concentrations of 0.05% or 0.1% has already demonstrated 
efficacy in reducing punctate keratitis, releasing inflammatory 
enzymes, and symptomatology, as well as increasing lachrymal 
production in ocular GVHD.(1,3,9,14,39,40)  

Tacrolimus is also an immunomodulatory agent with the 
same mechanism of action as cyclosporin A, but is 10 to 100 times 
more potent than the same.(38) Different drug concentrations 
were tested with efficacy in inflammatory and symptom 
reduction.(41-44) At the concentration of 0.05%, it was more 
effective than a corticosteroid in reducing corneal epitheliopathy 
during 10 weeks of treatment, in addition to similarly reducing 
symptomatology.(30) In addition, it significantly increased tear 
film rupture time, demonstrating improved goblet cell function, 
whereas at cellular level it significantly reduced the expression 
of inflammatory markers (HLA-DR and ICAM-1) on the ocular 
surface.(30) At concentrations of 0.02% and 0.03%, the drug was 
also efficient in reducing corneal epithelial disease and improving 
symptomatology, in addition to increasing tear production.(41-44) 
The major limiting factor for the use of topical tacrolimus is its 
tolerability, mainly due to burning sensation after instillation. 
Several vehicles are used in the preparation of the drug, but 
there is still no consensus on which is the most effective and/or 
most tolerated.(30)

Table 1 
National Institute of Health (NIH) Ocular Screening  

for Chronic Graft-versus-Host Disease

0.  Absence of symptoms  

1. Dry eye symptoms do not affect daily activities (daily 
requirement of lubricants up to 3 times a day) or asymptomatic 
signs of dry eye

2.  Dry eye symptoms partially affect daily activities (daily need 
for lubricants greater than 3 times a day or use of lacrimal 
canaliculus occluders) without visual acuity involvement due 
to dry eye

3.  Dry eye symptoms severely affect daily activities (need 
for ocular device for pain relief) or unable to work due to 
symptoms or loss of visual acuity due to dry eye

Source: Translated and adapted from Shikari H, Antin JH, Dana R. Ocular 
graft-versus-host disease: a review. Surv Ophthalmol. 2013;58(3):233–51. (1)
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Other anti-inflammatory agents have been tested, but more 
restrictively so far. Anakira 2.5% is an antagonist of the interleukin 
1 receptor, and achieved reduction in corneal epitheliopathy and 
symptomatology in patients with keratoconjunctivitis sicca, which 
may be an option for the treatment of ocular GVHD.(45) Recently, 
association of Janus Kinase and splenic kinase tyrosine, a T cell 
inhibitor, at concentration of 0.5% also reduced punctate keratitis 
in a randomized pilot study.(46)

Thinking about support and health of the corneal 
epithelium, autologous serum becomes a valid option.  It consists 
of epithelial and neural growth factors, fibronectin, vitamin A, 
cytokines, and transforming growth factor b, besides not having 
preservatives.(47,48) It promotes lubrication, healing of the corneal 
and conjunctival epithelium, and helps maintain the integrity of 
the ocular surface.(1,47,48) In patients with ocular GVHD, it has 
demonstrated efficacy with the improvement of corneal sensitivity 
and symptoms, besides its use being considered safe.(1, 47)

Scleral lenses play a determinant role in the treatment of 
patients with ocular GVHD. These large diameter gas-permeable 
rigid lenses are capable of promoting protection, lubrication, 
and reduction of symptoms.(35, 36, 49-51) There is evidence of almost 
immediate improvement of pain and photophobia in patients with 
ocular GVHD.(53) They also protect the corneal and conjunctival 
epithelia against abrasions by palpebral friction, reduce ocular 
surface exposure to the environment, and improve visual acuity 
due to a healthier surface.(52) In addition, its efficiency can be 
proven by the continuous high use rate (90%) during 32 months 
of follow-up.(52)

Surgical interventions are the last therapeutic option, and 
are generally used for severe cases that do not respond to clinical 
therapy. Tarsorrhaphy has an important role in reducing ocular 
exposure, and helping corneal re-epithelization, whereas the 
amniotic membrane can be used in recurrent epithelial defects 
and difficult to heal.(53)

Final Comments

Due to the increasing number of patients undergoing 
allogeneic transplant of hematopoietic stem cells, the number 
of patients affected by ocular GVHD will also increase. 
Ophthalmologists will play an increasingly important role in 
the multiprofessional team needed to follow up and treat these 
patients. The treatment of the ocular surface requires experience 
and association of several therapeutic options to better control 
the persistent inflammatory activity. As the life expectancy of 
these patients tends to increase with the new immunomodulatory 
therapies, more robust prospective studies and evidence-based 
protocols may be studied to better understand the disease. 

. 

References

1. 	 Shikari H, Antin JH, Dana R. Ocular graft-versus-host disease: a 
review. Surv Ophthalmol. 2013;58(3):233–51.

2. 	 Ferrara JL, Levine JE, Reddy P, Holler E. Graft-versus-host disease. 
Lancet. 2009;373(9674):1550–61.

3. 	 Hessen M, Akpek EK. Ocular graft-versus-host disease. Curr Opin 
Allergy Clin Immunol. 2012;12(5):540–7.

4. 	 Bacigalupo A. Management of acute graft-versus-host disease. Br J 
Haematol. 2007;137(2):87–98.

5. 	 Sullivan KM. Graft-versus-host disease. In: Forman SJ, editor. 
Thomas’ hematopoietic cell transplantation. Oxford, UK: Wiley-
Blackwell; 1999. p. 515–36.

6. 	 Balasubramaniam SC, Raja H, Nau CB, Shen JF, Schornack MM. 
Ocular Graft-Versus-Host Disease: A Review. Eye Contact Lens. 
2015;41(5):256–61.

7. 	 Copelan EA. Hematopoietic stem-cell transplantation. N Engl J Med. 
2006;354(17):1813–26.

8. 	 Gooley TA, Chien JW, Pergam SA, Hingorani S, Sorror ML, Boeckh 
M, et al. Reduced mortality after allogeneic hematopoietic-cell 
transplantation. N Engl J Med. 2010;363(22):2091–101.

9. 	 Dietrich-Ntoukas T, Cursiefen C, Westekemper H, Eberwein P, 
Reinhard T, Bertz H, et al. Diagnosis and treatment of ocular chronic 
graft-versus-host disease: report from the German-Austrian-Swiss 
Consensus Conference on Clinical Practice in chronic GVHD. 
Cornea. 2012;31(3):299–310.

10. 	 Ferrara JL, Antin JH. The pathophysiology of graft-versus 
host disease. In: Forman SJ, editor. Thomas’ hematopoietic cell 
transplantation. Oxford, UK: Wiley-Blackwell; 1999. p. 305–15.

11. 	 Anderson NG, Regillo C. Ocular manifestations of graft versus host 
disease. Curr Opin Ophthalmol. 2004;15(6):503–7.

12. 	 Jack MK, Jack GM, Sale GE, Shulman HM, Sullivan KM. 
Ocular manifestations of graft-v-host disease. Arch Ophthalmol. 
1983;101(7):1080–4.

13. 	 Munir SZ, Aylward J. A review of ocular graft-versus-host disease. 
Optom Vis Sci. 2017;94(5):545–55.

14. 	 Townley JR, Dana R, Jacobs DS. Keratoconjunctivitis sicca 
manifestations in ocular graft versus host disease: pathogenesis, 
presentation, prevention, and treatment. Semin Ophthalmol. 
2011;26(4-5):251-60.

15.	 Na KS, Yoo YS, Mok JW, Lee JW, Joo CK. Incidence and risk 
factors for ocular GVHD after allogeneic hematopoietic stem cell 
transplantation. Bone Marrow  Transplant. 2015;50(11):1459-64.

16. 	 Wang JC, Teichman JC, Mustafa M, O’Donnell H, Broady R, Yeung 
SN. Risk factors for the development of ocular graft-versus-host 
disease (GVHD) dry eye syndrome in patients with chronic GVHD. 
Br J Ophthalmol. 2015;99(11):1514–8.

17. 	 Kim SK. Update on ocular graft versus host disease. Curr Opin 
Ophthalmol. 2006;17(4):344–8.

18. 	 Ogawa Y, Kuwana M. Dry eye as a major complication associated 
with chronic graft-versus-host disease after hematopoietic stem cell 
transplantation. Cornea. 2003;22(7 Suppl):S19–27.

19. 	 Riemens A, te Boome L, Imhof S, Kuball J, Rothova A. Current 
insights into ocular graft-versus-host disease. Curr Opin Ophthalmol. 
2010;21(6):485–94.

20. 	 Arain MA, Niazi MK, Khan MD, Ahmed P, Naz MA, Fayyaz M. 
Frequency of ocular manifestations of chronic graft versus host 
disease. J Ayub Med Coll Abbottabad. 2010;22(1):80–3.

21. 	 Saboo US, Amparo F, Shikari H, Jurkunas UV, Dana R. Outcomes of 
phacoemulsification in patients with chronic ocular graft-versus-host 
disease. Graefes Arch Clin Exp Ophthalmol. 2015;253(6):901–7.

22. 	 Coskuncan NM, Jabs DA, Dunn JP, Haller JA, Green WR, Vogelsang 
GB, et al. The eye in bone marrow transplantation. VI. Retinal 
complications. Arch Ophthalmol. 1994;112(3):372–9.

23. 	 Inagaki E, Ogawa Y, Matsumoto Y, Kawakita T, Shimmura S, Tsubota 
K. Four cases of corneal perforation in patients with chronic graft-
versus-host disease. Mol Vis. 2011;17:598–606.

24. 	 Rojas B, Cuhna R, Zafirakis P, Ramirez JM, Lizan-garciía M, Zhao 
T, et al. Cell populations and adhesion molecules expression in 
conjunctiva before and after bone marrow transplantation. Exp Eye 
Res. 2005;81(3):313–25.

25. 	 Arafat SN, Robert MC, Abud T, Spurr-Michaud S, Amparo F, 
Dohlman CH, et al. Elevated neutrophil elastase in tears of ocular 
graft-versus-host disease patients. Am J Ophthalmol. 2017;176:46–52.

26. 	 Saboo US, Amparo F, Abud TB, Schaumberg DA, Dana R. Vision-
related quality of life in patients with ocular graft-versus-host disease. 
Ophthalmology. 2015;122(8):1669–74.

Abud TB, Di Zazzo A, Oliveira LA, Sousa LB

RBO_Jan_Fev_2019_Inglês_Revisão 03.indd   68 13/02/2019   19:12:24



69Graft-versus-Host Disease: Review

Corresponding author: 
Túlio Batista Abud 
Rua Major Tristao de Castro, 471, Uberaba, MG, Brazil, 
ZIPCode: 38022-010 
E-mail: tulioabud@yahoo.com

27. 	 Jagasia MH, Greinix HT, Arora M, Williams KM, Wolff D, Cowen 
EW, Palmer J, Weisdorf D, Treister NS, Cheng GS, Kerr H, Stratton P, 
Duarte RF, McDonald GB, Inamoto Y, Vigorito A, Arai S, Datiles MB, 
Jacobsohn D, Heller T, Kitko CL, Mitchell SA, Martin PJ, Shulman H, 
Wu RS, Cutler CS, Vogelsang GB, Lee SJ, Pavletic SZ, Flowers ME. 
National Institutes of Health Consensus Development Project on 
Criteria for Clinical Trials in Chronic Graft-versus-Host Disease: I. 
The 2014 Diagnosis and Staging Working Group report. Biol Blood 
Marrow Transplant. 2015 ;21(3):389-401.e1.

28. 	 Ogawa Y, Kim SK, Dana R, Clayton J, Jain S, Rosenblatt MI, et 
al.; International Chronic Ocular Graft-vs-Host-Disease (GVHD) 
Consensus Group  proposed diagnostic criteria for chronic GVHD 
(Part I). Sci Rep. 2013;3(1):3419.

29. 	 Amparo F, Shikari H, Saboo U, Dana R. Corneal fluorescein staining 
and ocular symptoms but not Schirmer test are useful as indicators 
of response to treatment in chronic ocular GVHD. Ocul Surf. 
2018;16(3):377–81.

30. 	 Abud TB, Amparo F, Saboo US, Di Zazzo A, Dohlman TH, Ciolino 
JB, et al. A Clinical Trial Comparing the Safety and Efficacy of Topical 
Tacrolimus versus Methylprednisolone in Ocular Graft-versus-Host 
Disease. Ophthalmology. 2016;123(7):1449–57.

31. 	 De Saint Jean M, Debbasch C, Brignole F, Warnet JM, Baudouin 
C. Relationship between in vitro toxicity of benzalkonium chloride 
(BAC) and preservative-induced dry eye. Adv Exp Med Biol. 
2002;506 Pt A:697–702.

32. 	 Whitson JT, Cavanagh HD, Lakshman N, Petroll WM. Assessment of 
corneal epithelial integrity after acute exposure to ocular hypotensive 
agents preserved with and without benzalkonium chloride. Adv Ther. 
2006;23(5):663–71.

33. 	 Sabti S, Halter JP, Braun Fränkl BC, Goldblum D. Punctal occlusion 
is safe and efficient for the treatment of keratoconjunctivitis 
sicca in patients with ocular GvHD. Bone Marrow Transplant. 
2012;47(7):981–4.

34. 	 Balaram M, Rashid S, Dana R. Chronic ocular surface disease after 
allogeneic bone marrow transplantation. Ocul Surf. 2005;3(4):203–11.

35. 	 Johnson NL. Ocular graft-versus-host disease after allogeneic 
transplantation. Clin J Oncol Nurs. 2013;17(6):621–6.

36. 	 Espana EM, Shah S, Santhiago MR, Singh AD. Graft versus host 
disease: clinical evaluation, diagnosis and management. Graefes Arch 
Clin Exp Ophthalmol. 2013;251(5):1257–66.

37. 	 Yin J, Kheirkhah A, Dohlman T, Saboo U, Dana R. Reduced efficacy 
of low-dose topical steroids in dry eye disease associated with graft-
versus-host disease. Am J Ophthalmol. 2018;190:17–23.

38. 	 Kihara Y, Matsuno N, Mijiti A, Nagao T, Takeuchi H, Unezaki S, et al. 
Comparative study of the cellular pharmacodynamics of calcineurin 
inhibitors between patients with chronic renal failure awaiting renal 
transplantation and cirrhosis patients awaiting liver transplantation. 
Cell Transplant. 2009;18(5):639–46.

39. 	 Lelli GJ Jr, Musch DC, Gupta A, Farjo QA, Nairus TM, Mian 
SI. Ophthalmic cyclosporine use in ocular GVHD. Cornea. 
2006;25(6):635–8.

40. 	 Rao SN, Rao RD. Efficacy of topical cyclosporine 0.05% in the 
treatment of dry eye associated with graft versus host disease. Cornea. 
2006;25(6):674–8.

41. 	 Sanz-Marco E, Udaondo P, García-Delpech S, Vazquez A, Diaz-Llopis 
M. Treatment of refractory dry eye associated with graft versus host 
disease with 0.03% tacrolimus eyedrops. J Ocul Pharmacol Ther. 
2013;29(8):776–83.

42.   Ryu  EH, Kim JM, & Laddha PM. Therapeutic effect of 0 . 03 % 
Tacrolimus ointment for ocular graft versus host disease and vernal 
keratoconjunctivitis. Korean J Ophtahlmol.  2012;26(4):241–7.

43. 	 Moscovici BK, Holzchuh R, Chiacchio BB, Santo RM, Shimazaki J, 
Hida RY. Clinical treatment of dry eye using 0.03% tacrolimus eye 
drops. Cornea. 2012;31(8):945–9.

44. 	 Moscovici BK, Holzchuh R, Sakassegawa-Naves FE, Hoshino-Ruiz 
DR, Albers MB, Santo RM, et al. Treatment of Sjögren’s syndrome 
dry eye using 0.03% tacrolimus eye drop: prospective double-blind 
randomized study. Cont Lens Anterior Eye. 2015;38(5):373–8.

45. 	 Amparo F, Dastjerdi MH, Okanobo A, Ferrari G, Smaga L, Hamrah 
P, et al. Topical interleukin 1 receptor antagonist for treatment of 
dry eye disease: a randomized clinical trial. JAMA Ophthalmol. 
2013;131(6):715–23.

46. 	 Kheirkhah A, Di Zazzo A, Satitpitakul V, Fernandez M, Magilavy 
D, Dana R. A Pilot Randomized Trial on Safety and Efficacy of a 
Novel Topical Combined Inhibitor of Janus Kinase 1/3 and Spleen 
Tyrosine Kinase for GVHD-Associated Ocular Surface Disease. 
Cornea. 2017;36(7):799–804.

47.   	Ogawa Y, Okamoto S, Mori T, Yamada M, Mashima Y, Watanabe R, 
et al. Autologous serum eye drops for the treatment of severe dry 
eye in patients with chronic graft-versus-host disease. Bone Marrow 
Transplant. 2003;31(7):579-83.

48.   	Kojima T, Ishida R, Dogru M, Goto E, Matsumoto Y, Kaido M, et al. 
The effect of autologous serum eyedrops in the treatment of severe 
dry eye disease: a prospective randomized case-control study. Am J 
Ophthalmol. 2005;139(2):242-6.

49. 	 Schornack MM, Baratz KH, Patel SV, Maguire LJ. Jupiter scleral 
lenses in the management of chronic graft versus host disease. Eye 
Contact Lens. 2008;34(6):302–5.

50. 	 Takahide K, Parker PM, Wu M, Hwang WY, Carpenter PA, Moravec 
C, et al. Use of fluid-ventilated, gas-permeable scleral lens for 
management of severe keratoconjunctivitis sicca secondary to 
chronic graft-versus-host disease. Biol Blood Marrow Transplant. 
2007;13(9):1016–21.

51. 	 Jacobs DS, Rosenthal P. Boston scleral lens prosthetic device for 
treatment of severe dry eye in chronic graft-versus-host disease. 
Cornea. 2007;26(10):1195–9.

52. 	 Schornack MM, Pyle J, Patel SV. Scleral lenses in the management 
of ocular surface disease. Ophthalmology. 2014;121(7):1398–405.

53. 	 Peris-Martínez C, Menezo JL, Díaz-Llopis M, Aviñó-Martínez 
JA, Navea-Tejerina A, Risueño-Reguillo P. Multilayer amniotic 
membrane transplantation in severe ocular graft versus host disease. 
Eur J Ophthalmol. 2001;11(2):183–6. 

Rev Bras Oftalmol. 2019; 78 (1): 65-9

RBO_Jan_Fev_2019_Inglês_Revisão 03.indd   69 13/02/2019   19:12:24




