Dry eye evaluation and immunohistochemical study of
the conjunctiva and lacrimal gland of patients submitted
to bone marrow transplantation

Alteracéesoculares eimunohistoquimicas na conjuntiva e glandula lacrimal de
pacientes submetidos ao transplantede medula 6ssea

Rosana Nogueira Pires da Cunha'
Mauro Campos!

Frederico Luis Dulley*

Bianca Rojas?®

Charles Stephen Foster?

* Department of Ophthalmology, Federal University of
S&o Paulo — UNIFESP.

2Bone Marrow Transplantation Sector, Fundagdo Pro-
sangue Hemocentro of S&o Paulo, Sdo Paulo University,
Medicine College.

3 Immunology and Uveitis Service, Department of Oph-
thalmology, Massachusetts Eye & Ear Infirmary, Harvard
Medical School.

Address correspondence: Rua Botucatu, 822 — S&o
Paulo (SP) CEP 04023-062.

E-mail: eyecunha@netpoint.com.br

Recebido para publicagdo em 14.12.2001

Aceito para publicacdo em 11.09.2002

RESUMO

Objetivos: A glandulalacrimal e a conjuntiva séo os tecidos oculares
primariamente af etados pel adoencaenxerto-versus-hospedeiro (DEV H)
cronica, eseu envol vimento clini co écaracterizado por ceratoconjuntivite
seca (CCS). Osobjetivos deste estudo foram os de avaliar afreqiiéncia
dos sintomas e sinais de CCS em pacientes submetidos ao transplante
de medula dssea (TMO) e identificar a populacdo celular por andlise
imuno-histoquimi cade bi épsiasdaconjuntivaeglandulalacrimal desses
pacientes, correl acionando esses achados com o quadro clinico ocular.
Métodos: Quarentae sete pacientesforam classificadosem doisgrupos.
Grupo |, pacientescom DEVH ocular, submetidosao TMO alogénico e
Grupoll, pacientessem DEV H ocular, submetidosao TMO alogénico e
autélogo. Exame ocular completo, incluindo testes clinicos da funcéo
lacrimal, ebi 6psiasdeconjuntivaeglandulalacrimal foramrealizadasnos
periodos pré e pos-transplante. Estudou-seapopul agdo celular, por meio
de andlise imuno-histoquimica das bidpsias, utilizando um painel de
anticorpos monoclonais. Resultados: Dos 28 (82,4%) pacientes com
DEVH cronica, 13(46,4%) apresentaram DEV H ocular. Dosseispacientes
sem DEVH, um (16,7%) apresentou DEVH ocular. Nenhum paciente
submetido a TM O autdl ogo apresentou DEVH ocular e 14 (41,2%) dos
34 pacientescom TM O al ogénico desenvolveram DEVH ocular. Todos
ospacientescom DEV H ocular (Grupo ) apresentaram sintomaseosmais
frequentes foram ardor, sensacéo de corpo estranho, visdo borrada e
securaocular. O testederosabengalafoi um dosmaissensiveiseoexame
biomicroscopico foi considerado muito Util naavaliagéo das alteractes
conjuntivais e corneanas, as quais estavam sempre presentes nos
pacientes com DEVH ocular deste estudo. Na conjuntivae nagléndula
lacrimal dospacientessem DEVH ocular ndo houvereagéoimunol 6gica
significante, concordando com os testes de funcdo lacrimal. Houve
aumento da populacéo delinfdcitos T, doslinfécitos T auxiliadores (Th/i)
elinfécitosT supressores-citotoxicos(Ts/c) apdsotransplantenaconjuntiva
eglandulalacrimal depacientescom DEVH ocular. Conclusdes: Pacien-
tes submetidos ao TMO alogénico podem desenvolver DEVH ocular,
caracterizado por ceratoconjuntiviteseca. O estudoimuno-histoquimico
de bidpsias da conjuntiva e glandula lacrimal desses pacientes sugere
gue esses tecidos sdo alvo de reacdo imunolégica mediada pelos
linfocitosT.

Descritores: Imuno-histoquimica; Conjuntiva; Glandula lacrimal; Transplante de medula
Ossealefeitos adversos; Doenga enxerto-hospedeiro
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INTRODUCTION

Bone marrow transplantation (BMT) has beenincreasingly
used in the treatment of severe hematological malignancies
and other malignant diseases, aplastic anemia and immuno-
deficiencies. Patients either receive autologous marrow taken
whilein remission and stored for reinfusion at alater date, or
matched donor marrow either from arelative or an unrelated
donor. Prior to infusion of the marrow, the patients receive
high-dose chemotherapy alone or in combination with total
body irradiation (TBI) to eradicate all host malignant tissue
and minimizerejection of the donor marrow®,

Despite the overall success of this approach, a number of
serious and potentially fatal complications may occur follow-
ing transplantation. The major noninfective complication of
allogeneic BMT is graft-versus-host disease (GVHD), in
which the lymphocytes of the immunocompetent donor mar-
row mount animmunol ogical attack on the now immunoincom-
petent host. Thisdisease affectsprincipally the skin, eyesand
gastrointestinal tract and may be fatal®. The clinicopatho-
logic features resemble the naturally occurring autoimmune
connectivetissue disorders (Sjogren-like syndrome) and pre-
sent considerable variability in the mode of onset, the invol-
ved organ systems and the rate of progression®.

Two forms of GVHD have been described: the term acute
GVHD is used to describe a distinctive syndrome of dermati-
tis, hepatitis and enteritis devel oping within 100 days of allo-
geneic BMT. Chronic GVHD isamore pleiotropic syndrome
that develops after day 100. Patients submitted to autolo-
gous BMT do not develop chronic GVHD.

Ocular involvement in GVHD presentsaskeratoconjuncti-
vitis sicca (KCS) consisting of punctate keratitis, persistent
corneal epithelial defectsand sterile stromal ulceration®. The
prevalence of ocular GVHD in patientswith chronic GVHD is
described in the literature as being between 60%® and
81.8%™. There is a correlation between poor prognosis in
systemic GV HD and the occurrence of ocular GVHD®,

Other causes of dry eye after BMT could be attributed to
total body irradiation and ocular toxicity of chemotherapy .
Histological studiesin patients with chronic GVHD indicate
similaritieswith §égren’ ssyndrome: presence of inflammato-
ry cellsinthe conjunctivaand cornea, aswell asinflammatory
and destructive ductileinvolvement inlacrimal glands®.

The objectives of this study are:

1) Toidentify and evaluate the frequency of patientswith
ocular GVHD in bone marrow transplant recipients, their sym-
ptoms and signs and the value of lacrimal function clinical
tests for diagnosis of dry eye in these patients.

2) To identify the cellular phenotype of conjunctival and
lacrimal gland inflammatory infiltrates by immunohi stochemis-
try inthispopulation and correl atethem with clinical findings.

The incidence of GVHD tends to increase with the use of
BMT as an alternative to the treatment of neoplasms, and a
reasonable number of younger patients, surviving the trans-
plant and itscomplications could present dry eyes. We under-

Arq Bras Oftalmol 2003;66:17-23

stand that the clinical and immunohistochemical ocular altera-
tions are of great value not only for the characterization of
lacrimal dysfunction but also for the understanding of the
immunopathol ogic mechanisms of systemic GVHD.

METHODS

Sixty-five patientswho underwent BMT between Septem-
ber 1994 and December 1995, were examined at the Department
of Ophthamology, Universidade Federal de Sdo Paulo. Pa-
tients were referred to us by the Bone Marrow Transplanta-
tion Sector, Fundagdo Pré-Sangue Hemocentro of S&o Paulo.

The criteriafor patient eligibility were age over 10 years,
written consent to participate in the study, no previous ocular
diseases and no acute conjunctival or corneal infection on
clinical examination. Of the 65 patientsfulfilling theinclusion
criteria, 15 were subsequently excluded dueto problemsrel a-
ted to GVHD morbidity, such ashematological and infectious
complications and 3 who refused further ocular biopsy. As a
result of this selection, 47 patients were submitted to ocular
examination, conjunctiva and lacrimal gland biopsies. In 19
patientsit was possibleto perform two biopsies of the conjun-
ctivaand lacrimal gland, one before and the other after BMT.
Patients were divided into groups, according to the presence
or absence of ocular GVHD asfollows:

Groupl: patientswith ocular GVHD submitted to alloge-

neicBMT;

GroupI1: patients without ocular GVHD submitted to au-

tologous and allogeneic BMT.

All patients underwent a complete ocular examination
regarding the presence of ocular GVHD. The tear film was
evaluated using the rose bengal staining test, Schirmer test
and thetear breakup time (BUT). Therose bengal staining was
performed by instillation of onedrop of 1% rose bengal (Oph-
thalmos?, S&o Paulo). The intensity of the staining was esti-
mated using a grading system®. Each eye was divided into
three zones and the amount of stain in each of them was
recorded according to ascale of 0to 3. Inthat way amaximum
score of 9 was obtained. A value greater than 3 was
considered a positive test. Schirmer test was made using
strips from Alcon (Fortworth, TX) which were positioned at
the inferior fornix after instillation of one drop of anesthetic
0.5% proxymetacaine (Anestalcon® - Alcon), in each eye
during 5 minutes. Values lower than 4 mm of wetting were
considered abnormal @, BUT values were measured after the
instillation of 0.25% sodium fluoresceine (Fluoresceina?,
Frumtost). A test was considered positive when dry spotswere
seen at the slit lamp less than 10 seconds after blinking™®.

The presence of at |least two positive tests associated with
the presence of characteristic symptoms were considered
diagnostic of keratoconjunctivitis sicca (KCS) and this was
the criterion used to defineocular GVHD. Thefollowing sym-
ptoms were considered related to dry eye: burning, foreign
body sensation, blurred vision, ocular pain, mucusdischarge,
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tearing and photophobia. The following findings were consi-
dered signs of dry eye: typical changeson slit lamp examina-
tion, such as conjunctival hyperemia and punctate keratopa-
thy, and positive results of the lacrimal function tests for dry
eye described above.Hematologists from the Fundagdo Pro-
Sangue of S8o Paulo made the diagnosis of GVHD according
tothefollowing criteria®:

Classification scheme for patients with chronic GVHD

Limited chronic GVHD
Either or both:
1. Localized skin involvement
2. Hepatic dysfunction due to chronic GVHD

Extensive chronic GVHD
Either:
1. Generalized skin involvement; or
2. Localized skin involvement and/or hepatic dysfunction due
to chronic GVHD, plus:
a) Liver histology showing chronic aggressive hepatitis,
bridging necrosis or cirrhosis; or
b) Involvement of eye: Schirmer’s test with less than 5 mm
wetting; or
c) Involvement of minor salivary glands or oral mucosa
demonstrated on labial biopsy; or
d) Involvement of any other target organ.

The distribution of the diseases was as follows. non-Hodg-
kinlymphoma: 8 patients; Hodgkin lymphoma: 2 patients; mul-
tiple myeloma: 2 patients; acute myelogenous leukemia: 5
patients; chronic myelogenous leukemia: 21 patients; severe
aplastic anemia: 7 patients; breast carcinoma: 1 patient; testicle
carcinoma: 1 patient. The conditioning regimen varied accor-
ding to the type of disease, consisting of busulfan (Myleran? -
Wellcome), cyclophosphamide (Enduxan? - Abbott) or melfalan
(Alkeran® - Wellcome).

For all diseases, patients undergoing allogeneic BMT re-
ceived GVHD prophylaxis, consisting of cyclosporine A (San-
dimun? - Sandoz) from one day before BMT to 180 days or 40
weeks after BMT, depending on clinical manifestations of
GVHD; methotrexate (Methotrexate? - Lederle) on days 1, 3
and 6 after BM T and methylprednisol one (Solumedrol? - Up-
john) or prednisone (Meticorten® - Schering-Plough), from
day 8today 72 after BM T depending on the clinical manifes-
tations of GVHD in each patient.

Ocular examination, clinical diagnostic tests for dry eye
and biopsies of conjunctivaand lacrimal gland were donein
the pre- and posttransplant periods by the first author. The
pretransplant procedures were performed from 30 to 10 days
before BMT to avoid the effect of drugs used as conditioning
regimen. The posttransplant examination and biopsies were
performed after aminimum of 100 daysafter BMT, for examina-
tion during the chronic phase of GVHD.

Biopsieswere performed with topical 0.5% proxymetacaine
anesthetic drops. Specimens of 4 mm were harvested from the
superior conjunctivaadjacent to thelimbusand from thelacri-
mal gland at its pal pebral portion. Specimenswere embedded
inOCT compound (“ Tissue-freezing Medium”, Leica, Reichert

& Jung Products?, Germany), snap-frozen in liquid nitrogen
and stored at -70°C until they were transported to the Hilles
Immunology Laboratory at the Massachusetts Eye and Ear
Infirmary, Boston, MA, where they were ultimately processed
for immunostaining using the immunoperoxidase techni-
que®?, The primary antibodies (Immunotech, Inc., Westbro-
ok, ME) used wereanti-CD3 (mature T cells), anti-CD4 (hel per
T cells, Th), anti-CD8 (supressor-cytotoxic T cells, Ts/c) and
anti-CD 19 (B cells), al diluted 1:50.

Cells displaying a positive brown reaction on the cell sur-
face were counted in three representative power field (x 450)
readingswith a10x 10 mm ocular grid, asshownin Figures 1
and 2. Cell counts were made in a masked fashion using an
American Optical Microstar 110 Light microscope (Buffalo,
NY) by two independent investigators.
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Figure 1 - Lacrimal gland biopsy performed after allogeneic BMT —

arrows indicate CD8+ lymphocytes stained brown (immunoperoxidase
staining with Mab CD8) (100X)
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Figure 2 - Lacrimal gland biopsy performed after allogeneic BMT —
arrows indicate CD4+ lymphocytes stained brown (immunoperoxidase
staining with Mab CD4) (100X)
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The protocol of this study was approved by the UNIFESP
Medical Ethics Committee.

Statistical Analysis - The signal test was used, whenever
possible, for the variables determined by the immunohisto-
chemistry examinations, looking for possible differences bet-
ween before and after Bone Marrow Transplant®™. Level of
significancewasp £ 0.05 (5%).

RESULTS

Of the 47 patients undergoing ocular examination, 25
(53.2%) were males and 22 (46.8%) females. The average age
was 30 years, and the range was 11 to 57 years. Of the total
number of patients, 13 (27.7%) were submitted to autologous
BMT and 34 (72.3%) to allogeneic BMT. Of the 34 patients
submitted to allogeneic BMT, 28 (82.3%) developed chronic
GVHD in one or more organs and 6 (17.7%) did not present
GVHD. Of the 28 (82.4%) patients with chronic GVHD, 13
(46.4%) presented ocular GVHD and 15 (53.6%) did not. Of the
six patients without GVHD, one (16.7%) presented ocular
GVHD andfive (83.3%) did not havedry eyes.

None of those 13 patients submitted to autologous BMT
presented ocular GVHD and 14 (41.2%) of 34 patients with
allogeneic BMT presented ocular GVHD.

47 patients

— T

13 (27.7%) autologous 34 (72.3%) allogeneic

N

28 (82.3%) 6 (17.7%)
chronic GVHD no GVHD

13 (46.4%) 1 (16.7%)
ocular GVHD ocular GVHD

Table 1. Number of patients with ocular GVHD (Group I) and without
ocular GVHD (Group IlI) presenting symptoms and signs of dry eye

Patients Symptoms RB ST BUT Slit lamp
Group | 14 13 9 10 14
(14 patients)  (100%) (93%) (64%) (71%) (100%)
Group |l 5 1 1 0 1
(83 patients) (15%) (8%) (3%) (3%)
Total 19 14 10 10 15
(47 patients) (40%) (80%) (21%) (21%) (32%)

RB = positive rose bengal test; ST = positive Schirmer test; BUT = positive tear
breakup test; Slit lamp = dry eye signs present on slit lamp examination

All patients with ocular GVHD (Group |) had symptoms
and the most frequent were burning, foreign body sensation,
blurred vision and dryness (Table 1). Some of these symptoms
were also sporadically reported by 5 (15%) patients without
ocular GVHD (Group ).

The rose bengal test was one of the most sensitive in this
study and the Schirmer test presented alower sensitivity than
the rose bengal test. The breakup time of the lacrimal film
(BUT) was highly specific as it was never positive in indivi-
dualswithout ocular GVHD (Table 1). Thesdlit lamp examina-
tion was considered the gold standard as all patients of Group
| showed conjunctival hyperemia, associated with other fin-
dings, such as the existence of filaments, punctate keratitis
and tarsal scars.

The results of theimmunohistochemical analysis are pre-
sented in Tables2 and 3. Inthe conjunctivaand lacrimal gland
of patients presenting dry eye (with ocular GVHD),there was
anincrease of CD3, CD4 and CD8 cells, respectively indicating
an increase of the T, Th/i lymphocyte population and sup-
pressor-cytotoxic T cells after the transplantation.

DISCUSSION

Thefrequency of ocular GVHD in our series (41.2%) was
lower than that reported by other authors, probably dueto the
criteria we used to diagnose dry eye. We question the utility
of the Shirmer test for the diagnosis of chronic GVHD without

Table 2. Immunohistochemical results (median/range) of patients with ocular GVHD and without ocular GVHD submitted to allogeneic
BMT (Group |, 8 patients) and to autologous and allogeneic BMT (Group Il, 11 patients)
Antibodies CD3 median/range CD4 median/range CD8 median/range CD19median/range
Biopsy site Ocular GVHD Ocular GVHD Ocular GVHD Ocular GVHD
Noocular GVHD No ocular GVHD Noocular GVHD Noocular GVHD

Conjunctiva 6.6 /2.0 — 40.0 25/1.0-30.0 45/1.0-420 0/0-31.0
before BMT 5.0/0-38.0 20/0-22.0 40/0-15.0 0/0
Conjunctiva 21.5/6.0 - 129.0 8.5/0-75.0 11.5/1.0-77.0 0/0-34.0
after BMT 8.0/0-190.0 3.0/0-58.0 11.0/0-31.0 0/0-56
Lacrimal gland 45/0-48.0 25/0-21.0 25/0-35.0 0/0
before BMT 6.5/0-38.0 6.0/0-31.0 8.0/0-17.0 0/0-1.0
Lacrimal gland 12.0/0 - 63.0 15.0/1.0 — 42.0 10.5/0 - 40.0 0/0
after BMT 10.0 /0 — 134.0 4.0/0-88.0 5.0/0-33.0 0/0-8.0
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Table 3. Trend of variation in the number of cells stained with primary antibodies in the conjunctiva of patients with ocular GVHD (Group I;
n = 8), in the conjunctiva without ocular GVHD (Group II; n = 11), in the lacrimal gland of patients with GVHD (Group I; n = 8) and in the lacrimal
gland without GVHD (Group II; n = 11) before and after transplantation

Conjunctiva - ocular GVHD Conjunctiva — non ocular GVHD
Antibodies Variation Significance Antibodies Variation Significance
CD3 8-0 0A& p = 0.004 * CD3 5- 27 4K p = 0.227 (NS)
CD4 7-170& p=0.035* CD4 5- 37 3& p = 0.363 (NS)
CD8 6- 0 2K p=0.016* CD8 5- 27 4K p = 0.227 (NS)
CD19 1-0" 74 NA CD19 4- 176K p = 0.188 (NS)

Lacrimal gland - ocular GVHD Lacrimal gland - non ocular GVHD
Antibodies Variation Significance Antibodies Variation Significance
CD3 7- 0 1& p = 0.008 * CD3 4- 374K p = 0.500 (NS)
CD4 7- 01 p = 0.008 * CD4 5- 37 3& p = 0.363 (NS)
CD8 7-170& p = 0.062 NS CD8 4-5" 2K p = 0.500 (NS)
CD19 1-0" 74 NA CD19 3- 0" 8& NA
Signal test: - = increase; ~ = decrease; /& = no variation; * = significant; NS = nonsignificant; NA = not analyzed

other manifestations such as symptoms, abnormalitiesin the
lacrimal function or at the slit-lamp examination®?,

One patient of our series, in spite of not presenting syste-
mic GVHD, had dry eye according to our criteria. Ocular mani-
festations may be the first presentation of GVHD and they
may be seen in the absence of systemic manifestations of
GVHD. Dry eyescan occur in patients without GVHD®®, pro-
bably as aresult of total body radiation but other authors®41®
disagree. In agroup of patientswithout chronic GVHD® 10%
had a positive Schirmer test, ocular symptoms and an abnor-
mal dlit-lamp examination and none of them, asour patient, had
received radiation.

Ocular GVHD symptoms can easily be missed while the
patient shows already important ocular lesions at the first
ophthalmological examination®®. Focusing onthe many life-
threatening problems present in this group of patients may
explain why the ocular complications are seen with such a
delay.

It is also possible that patients without systemic GVHD,
but with ocular GVHD, could be suffering lymphocyticinfiltra-
tion also in other organs such asliver or skin, but at the time
they were examined they were not presenting clinical manifes-
tations yet. Asthe ocular GVHD has an autoimmune origin,
theimmunohistochemical alterations should occur earlier, be-
fore clinical manifestations, so probably in the present study
thetime of ocular examinationsand biopsy could influencethe
results. In these cases, theimmunohistochemical examination
could be useful for an early diagnosis of ocular GVHD.

The symptomsof patientswith ocular GVHD presentinthis
study are in accordance with studies by other authors™®, who
suggested that the clinical picture was very similar to that
present in patients with KCS either idiopathic or secondary to
Sjogren’ s syndrome.

Dry eye in patients submitted to autologous BMT were
mentioned™”, attributing the alterationsto total body irradia-
tion (TBI) or to the conditioning regimen. None of the patients
of this study submitted to autologous BMT developed dry
eye. A patient of this group mentioned ocular burning, and

another, submitted to TBI ayear prior to BMT, complained
about ocular pain and tearing. However, their ocular examina-
tion did not show all diagnostic characteristics of ocular
GVHD. Thisdifferencein findings compared to those by other
authors™” can be explained by the time elapsed between the
irradiation and ocul ar examination.

The most used clinical tests of lacrimal function reported
in the literature to evaluate patients after BM T are Schirmer
test and slit lamp®. Thedlit lamp examination wasvery useful
inthe evaluation of corneal and conjunctival alterations, since
these alterationswere always present in patients with dry eye
in our study, as they were in other series”. The rose bengal
test, in spite of rarely being mentioned in theliteraturein the
evaluation of patientswith ocular GVHD, was one of the most
sensitiveinthisstudy (Table 1). The Schirmer test, in spite of
the fact that it presented a lower sensitivity than the rose
bengal test, has the advantage that it can be used by general
practitioners and hematol ogists, as part of propaedeutic eva-
luation of ocular GVHD, sinceit isnot dependent on slit lamp
observation. However, when applied alone, it is not enough
for the diagnosis of dry eye, eventually resulting in conflic-
ting information®®,

The development of techniques with monoclonal antibo-
diesagainst T human cells and subpopulations has made the
functional differentiation of these lymphocytes possible and
contributed to the knowledge of theimmunological composi-
tion of the inflammatory infiltrates. Monoclonal antibodies
were used to study the lymphocyte subpopulation in the
conjunctiva®?. These authors observed the predominance of
B cellsinthenormal conjunctival stromainrelationto T cells,
Ts/c cellsbeing predominant over Th/i cells. The same subpo-
pulation was analyzed®® and different populations from tho-
se previously described werefound: T cellswere predominant
over B cells20times.

In thisresearch, analyzing the average conjunctival lym-
phocyte population of patients before being submitted to
BMT (Table 2), agreater number of cells was observed with
CD3 antigens (T lymphocytes) as opposed to the CD19 anti-
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gens (B lymphocytes), according other datal*®. We compared
our data with those by other authors, in spite of our patients
having received aggressive treatment before BM T, because at
the moment they were examined and biopsied they were free of
malignant diseaseson clinical and laboratory evaluation.

In the normal lacrimal gland, the T cells are present in a
larger number than B cells, with Ts/c cells predominanting
over Th/i cells?>2Y, In the present study, on average, in pati-
ents before transpl antation, the lymphocyte population of the
lacrimal gland was also observed to have a tendency of a
higher number of T than B cell population (Table 3).

Thelymphocyteinfiltratesthat accumulatein lacrimal tis-
sue of patients with Sjégren’s syndrome and promote des-
truction of itstubular acinous architeture appear to be prima-
rily composed of B cells, disposed in clusters, and they tend
to be surrounded by Th/i cells®2), The Ts/c cells comprise a
small part of the mononuclear infiltrate, the presence of macro-
phages being rarer. A decreased reflex tearing is associated
with lymphocyticinfiltrationinlacrimal glandsin patientswith
Sjogren syndrome and dry eyes®?,

Thereisno reported research onimmunohistochemistry of
the lacrimal gland of patients with GVHD. According to the
present study, in contrast to what occurred in patients with
Sjégren’s syndrome, the T cell population of patients with
ocular GVHD exceeded the B cellsinthelacrimal gland and the
median of Th/i cells was approximately equal to that of Ts/c
cells(Table 2). Thesefindings arein agreement with the obser-
vation that the effector primary cellsin the affected tissues of
patientswith GVHD are T cells®.

The proportions of infiltrating lymphocyte subsets in the
labial salivary glandsof patientswith chronic GVHD suffering
from xerostomiawere measured® and it was found that more
than 90% of the infiltrating lymphocytes were T cellswith a
slight predominance of Ts/c over Th/i. In patients with Sj6-
gren’ssyndrome, Th/i cellswere predominant.

An immunohistochemical study of the conjunctiva of six
patientswith ocular GVHD was performed and it was observed
that in the epithelium and inthe conjunctival stromatherewasa
larger number of Th/i cells as opposed to cells found in the
conjunctiva of three normal patients?. It was concluded that
the conjunctivaalso participatesinthe T cell mediated immuno-
logical reactioninocular GVHD. Our dataarein agreement with
the latter® and disagree with others*?, who found a larger
amount of Ts/c cellsthan Thii cellsinthe conjunctiva, but their
conclusion was based on only one patient with GVHD.

Inthisresearch, the datashown in Tables 3 and 4 suggest
the existence of acell mediated immunologic mechanisminthe
conjunctivaand lacrimal gland of posttransplantation patien-
ts. Thislymphocyticinfiltration may explain theclinical pictu-
re of keratoconjunctivitis siccasecondary to GVHD. The des-
truction of thelacrimal gland tissue by lymphocytic cellswas
reported® and it was also suggested®® in patients with Sj6-
gren’ssyndrome.

There are some variables involved in the analysis of this
study, such as the size of the sample, consideration of the
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conjunctival tissue as a whole, and not separately as epithe-
lium and stroma, as done by other authors®22Y, But absolute
cellular counts vary from specimen to specimen, with relative
amounts of the different populations having to be taken into
account. Other variables, such as the use of immunosuppres-
sors, the time elapsed between the transplantation and the
biopsy, or even theinterpretation of theimmunohistochemis-
try results can have an influence on the results.

Most patients submitted to allogeneic BMT, presenting
ocular GVHD, werereceiving immunosuppressive medication
at the time of the ocular examination and posttransplantation
biopsy. It isprobablethat there was an effect onimmunohisto-
chemical results related to the use of cyclosporine A (the
medication administered for GVHD prophylaxis), since this
drug has a positive selective suppressive effect on T lympho-
cytes, especialy Th/i®, This drug would reduce the Th/i
population in patients submitted to BM T, explaining why, in
cases of GVHD, its population equaled that of Ts/c and was
not greater, asin Sjoégren’s syndrome. A study comprising a
larger number of patients would be necessary for the confir-
mation of these results, comparing groups under and without
the effect of cyclosporine.

Recent improvements in the systemic management of pa-
tientswith GVHD haveled to the more frequent recognition of
the ocular problems. The high prevalence and potentially
severe ocular problems in these patients requires close oph-
thal mic monitoring. It can be assumed that in the future, with
the improvement and reduction in costs of immunohistoche-
mical techniques, the biopsy could also be useful promoting
early diagnosis of chronic GVHD, always accompanied by
ophthalmol ogic examination in addition to the Schirmer test
aready performed today.
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ABSTRACT

Purpose: The primary ocular targets of chronic graft-versus-
host disease (GVHD) arethelacrimal gland (L G) and the con-
junctiva, and their involvement resultsin keratoconjunctivitis
sicca(KCS). The purpose of the present study wasto evaluate
the frequency of signs and symptoms of KCS present in pa-
tients submitted to BMT, to identify the cellular phenotype of
the conjunctival and lacrimal gland biopsies of these patients
by immunohistochemistry and to correlate the findings with
the presence of dry eye due to GVHD. Methods: Forty-seven
patients were clinically classified into two groups: Group |,



Dry eye evaluation and immunohistochemical study of the conjunctiva and lacrimal gland of patients submitted to bone marrow transplantation 23

with ocular GVHD, submittedto allogeneic BMT and Group |1,
without ocular GVHD, submitted to autologousand allogeneic
BMT. Thorough eye examination, including clinical lacrimal
function tests and biopsies of the conjunctiva and of the LG
were performed in the pre- and posttransplantation period.
The biopsies were submitted to immunohistochemical analy-
sisusing apanel of monoclonal antibodies. Results: Of the 28
(82.4%) patients with chronic GVHD, 13 (46.4%) presented
ocular GVHD. Of the six patientswithout GVHD, one (16.7%)
presented ocular GVHD. None of those submitted to autolo-
gous BMT presented ocular GVHD and 14 (41.2%) of 34 pati-
entswith allogeneic BMT presented ocular GVHD. All patien-
ts with ocular GVHD (Group 1) had symptoms and the most
frequent were burning, foreign body sensation, blurred vision
and dryness. The rose bengal test was one of the most sensi-
tiveinthisstudy and slit lamp examination wasvery useful in
the evaluation of corneal and conjunctival alterations, since
these alterationswere always present in patients with dry eye
in our study. Neither symptoms and signs of dry eye nor
significant immunologic reaction was observed in the con-
junctiva and in the LG of patients without ocular GVHD
(Group I1). Therewasanincreaseinthe T lymphocyte popula-
tion, of T helper lymphocyte (Th/i) and T suppressor-cytoto-
xiclymphocyte (Ts/c) subpopulationin the conjunctivaandin
the LG of patientswith ocular GVHD after the transplantation.
Conclusions: Patients submitted to allogeneic BMT may
develop ocular GHV D characterized by KCS. Theimmunohis-
tochemical study of the conjunctivaand lacrimal gland biop-
sies of these patients suggested that these tissues are the
target of the T cell mediated immunological reaction.

Keyword: |mmunohistochemistry; Conjunctiva; Lacrimal appa:
ratus, Bone marrow transplantation/adverse effects; Graft vs
host disease
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