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Fig. 1 Clinical course of Case 1. vM7TX intravitreal methotrexate
injection. Black arrows indicate each vMTX. sMTX systemic
intravenous injection of methotrexate, VCK vincristine, PCZ procar-
bazine, ND not detected. a Left fundus findings at diagnosis. Severe
opacity of the vitreous was detected. b Opacity was improved
significantly after the first intravitreal MTX injection. ¢ Recurrence of
ocular lesion. Subretinal white masses were detected. d The opacity

lesion disappeared (Fig. 1f) and was considered complete
response. There has been no recurrence for more than
I year.

3.2 Case 2

A 59-year-old woman was admitted to our hospital because
of blurred vision in the right eye. She was congenially
blind in her left eye becaunse of vitreous opacity by an
unknown etiology. An ophthalmological examination
revealed uveitis and a white subretinal mass in the right eye
(Fig. 2a). Vitrectomy on the right eye was performed, and
the cytology was class 1. However, a monoclonal band for
the IgH gene was detected by the PCR assay, and intravi-
treal concentrations of IL-10 and IL-6 were elevated
(Fig. 2). The IL-10/IL-6 ratic was 7, and she was diag-
nosed with IOL. No abnormal lesions were detected by
FDG-PET/CT or bone marrow aspiration and biopsy.
However, soon after vitrectomy, she developed short
memory disturbance and dysarthria. Brain MRI revealed a
mass lesion in the left temporal lobe (Fig. 2c). Lumbar
puncture was performed, and the number of cells was
slightly elevated at 13/ul (class 3). We started vMTX
followed by concurrent sMTX and vMTX administered
into the right vitreous body on days 5, 11, 18, and 25. There

and white mass disappeared after finishing systemic intravenous and
intravitreal injection of methotrexate. e Magnetic resonance imaging
of the brain at recurence of ocular lesion, gadolinium contrast, T1-
weighted image. The enhanced lesion was detected at the posterior
angle of the left lateral ventricle. ¥ The lesion disappeared after
finishing systemic intravenous and intravitreal injection of
methotrexate

were no adverse events during the treatment. After the third
vMTX treatment, the I1-10 level in the vitreous fluid was
undetectable, and ocular findings had significantly
improved (Fig. 2b). MRI confirmed improvement of the
CNS lesion (Fig. 2d). After additional radiation therapy to
the whole brain (total 40 Gy), the CNS lesion disappeared,
and there has been no recurrence for more than 1 vear.

3.3 Case 3

A 33-year-old woman was admitted to our hospital because
of bilateral blurred vision. Severe vifreous opacity was
detected in the both-eyes (Fig. 3a). She was diagnosed with
uveitis. However, IOL. was suspected because her lesions
were refractory to steroid. She was admitted and vitrec-
tomy on the right eye was performed. Cytological diag-
nosis could not be made because cells were highly
degenerated. However, a monoclonal band for the IgH
gene was detected by the PCR assay. In addition, a pre-
dominance of infiltrated cells for a x-light chain expression
was detected by flow cytometry (Fig. 3¢). Intravitreal 1L-10
and IL-6 concentrations were markedly elevated, and
the IL-10/IL-6 ratio was 36.7 (Fig. 3). Thus, she was
diagnosed with 10L. Vitrectomy on the left eye was per-
formed in succession. IL-6 was slightly elevated without
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Fig. 2 Clinical course of Case 2. vMT7X intravitreal methotrexate
injection. Black arrows indicate each vMTX. sMTX systemic
intravenous injection of methotrexate, irtM7TX intrathechal methotrex-
ate injection, Gray arrows indicate each MTX. VCR vincristine,
PCZ procarbazine, ND not detected. a Right fundus findings at
diagnosis. A subretinal white mass was detected in the right fundus.

detection of IL-10. The rearrangement of IgH gene was
detected. However, at the time when the second surgery
was performed, she developed a rapidly progressive motor
aphasia and loss of muscle strength in the right superior
limb. Her brain MRI revealed multiple mass lesions in both
parietal lobes (Fig. 3d). Lumbar puncture was normal.
FDG-PET/CT, bone marrow aspiration, and biopsy were
also normal. We started vMTX followed by concurrent
sMTX and vMTX administered into the both vitreous
cavities on days 8, 15, 29, and 48. All adverse events were
grade 2 or less during the treatment, and no ocular com-
plications occurred. After vMTX treatment (right eye, 2
times vMTX; left eye, 1 time vMTX), the IL-6 and the IL-10
in the vitreous fluid became undetectable, and the ocular
(Fig. 3b) and brain MRI findings (Fig. 3e) improved. After
additional radiation therapy to the whole brain (total
40 Gy), the CNS lesion disappeared, and there has been no
recurrence for more than 5 months.

3.4 MTX concentrations and its half-life
in the vitreous fluid

Among our patients, 2 {cases 2 and 3) received sMTX
(second administration) followed by vMTX 2 h later. We
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b White mass was reduced in size after finishing systemic intravenous
and intravitreal injection of methotrexate. ¢ Magnetic resonance
imaging of the brain at diagnosis, gadolinium contrast, T1-weighted
image. The enhanced lesion was detected at the left lateral lobe. d The
lesion was improved significantly after finishing systemic intravenous
and intravitreal injection of methotrexate

measured intravitreal MTX concentrations in 3 eyes of
these 2 patients at 2 time points; 2 h after sMTX (just
before vMTX) and 24 h after adding vMTX to sMTX. The
results were swmmarized in Table 1. The intravitreal MTX
concentration 2 h after sMTX ranged widely in cases 2 and
3, which might be caused by differences of the time of
administration. In addition, we analyzed the pharmacoki-
netics of MTX in the vitreous fluid. Since the vitreous
volume was considered 4-5 ml., the MTX concentration
just after intravitreal administration of 400 pg was esti-
mated at 176-220 pM. By assuming the first-order elimi-
nation kinetics, the half-life of MTX in the vitreous fluid
is estimated to be 12.4-14.8 h in case 2, 14.8-18.4 h in
the right eve of case 3, and 16.8-21.5 h in the left eye of
case 3.

4 Discussion

The optimal treatment for IOL has not been established,
but local ocular irradiation achieves remission in most
cases. However, complications such as retinopathy, kera-
titis, cataract, and optic nerve disturbances are inevitable
[11]. In contrast, vMTX is highly effective and safe
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Fig. 3 Clinical course of Case
injection. Black arrows indicate each YMTX.
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3. vMTX intravitreal methotrexate
sMTX  systemic

expression of x-light chain on surface of the infiltrated cells was
detected. 4 Magnetic resonance imaging of the brain at diagnosis,

_intravenous injection of methotrexate, VC vineristine, PCZ procarba-
zine; ND not detected. a Bilateral fundus findings at diagnosis. Severe
opacity of the vitreous was. detected. b Opacity was cleared after

gadolinium contrast, T1-weighted image. The enhanced lesion was
detected at the left lateral lobe. e The lesion was significantly
improved after finishing systemic intravenous and intravitreal injec-
tion of methotrexate

finishing systemic intraverous and. intravitreal injection of metho-
trexate. ¢ Flow cytometry of the right vitreous fluid. Dominant

Table 1 Concentration of Vitreous 2 h after

Vitreous 24 h after adding

Serum sMTX

Serum sMTX

methotrexate SMTX (M) VMTX to SMTX (uM) without YMTX  with vMTX
Case 2 11.86 60.94 114 M Q4 147 pM (24 h)
012 uM (48 1) 0.09 uM (48 h)
MTX methotrexate, SMTX Case 3right 191 72.11 099 UM (24B)  LOTpM(24h)
systemic intravencus MTX 0.16 pM (48 h) 016 pM (48 1)
injection, v#TX intravitreal Case 3 left 339 82.80 :

MTX injection

compared to irradiation. De Smet et al. investigated the
effect of YMTX for 18 IOL patients. Among them, 16 were
treated with 400 pg/dose of vMTX alone; the injection was
initially given twice a week, followed by once a week for
1 month, and then monthly for 9 months to 1 year [6].
They reported that response rate was 100% (16/16) and that
most complications were transient and reversible. How-
ever, it was written that most patients developed the CNS
involvement. The results are summarized in Table 2.
Ocular recurrences occurred 19% (3/16), but they respon-
ded well to a reinjection of vMTX. Recently, Frenkel et al.
[7] reviewed the clinical courses of 26 IOL patients with or
without CNS involvement treated by vMTX. They also

concluded that TOL could be controlled effectively. by
vMTX with 95% of response rate for the local lesions
without serious adverse event. No local recurrence was
observed. However, they reported that 14 patients died of
the CNS or systemic involvement. This might mean that
vMTX was unable to control the CNS involvement.
Actually, our case 1 developed a CNS relapse after
achieving ocular response with clearance of IL-10 in the
vitreous fluid by vMTX. On the other hand, Batchelor and
colleagues [8] investigated the effect of SMTX on IOL.
Nine patients (IOL alone in 1, IOL accompanied by CNS
disease in 8) with IOL were treated with sMTX (8 g/m2
MTX administered every 28 days for 11 doses). As shown

'@ Springer



184

Y. Nakauchi et al.

Table 2 Response of methotrexate administration in the reported cases

Administration Patients RR of ocular Ocular RR of CNS CNS Reference
lesion recurrence lesion recurrence
vMTX 16 100% 19% (3/16) ND Most patients {6}
vMTX 44 eyes of 26 patients 95% (CR 91%) 0 ND ND [71
(16 with CNS and systemic)
sMTX 9 78% (CR 67%) 86% (6/7) 100% ND {81

MTX methotrexate, sMTX systemic intravenous MTX injection, vM7X intravitreal MTX injection, CNS central nervous system, RR response rate,

CR complete response, ND not described

in Table 2, response rate for ocular lesion was 78% (7/9),
which was lower than that of vMTX in the other reports,
and the recumrence rate was 86% (6/7), which was dis-
tinctively higher than that of vMTX. Taken together,
although sMTX was quite effective for CNS lesions, it was
insufficient for most patients who had intraocular
mvolvement.

To the best of our knowledge, there have been no
reported cases in which systemic and intravenous MTX
was administered simultaneously. Grim et al. {12] analyzed
176 patients with primary CNSL and ocular lesions. They
concluded that median progression-free survival was pro-
longed in patients who were treated for both CNS and
ocular involvement compared with those who did not
receive dedicated ocular therapy, whereas overall survival
was not [12]. However, CNS treatment in the report
included not only MTX-based regimen but also CHOP and
radiation therapy. From our results, concurrent adminis-
tration of vMTX and sMTX may be appropriate and
effective for IOL with CNS involvements, and study
should be added to evaluate that.

We measured intravitreal MTX concentrations in 3 eyes
of 2 patients at 2 different time points. As shown in
Table 1, those who received sMTX had widely ranging
values from 1.91 to 11.86 pM. Since it has been reported
that the effective MTX concentration for lymphoma is
>1 pM, these concentrations were high enough to control
lymphoma cells despite the wide range. Batchelor et al. [8]
measured serum and vitreous levels of MTX and deter-
mined that intravitreal MTX concentrations 4 h after
sMTX also ranged widely (1.46-24.0 uM). However, they
concluded that there was no significant correlation between
treatment effectiveness and the MTX concentration. The
reason for this wide range in intravitreal MTX concentra-
tions after sMTX has not been clarified. The wide range of
ntravitreal MTX concentration 2 h after sMTX in cases 2
and 3 in the present report may have been caused because
of differences in the duration of infusion. We administered
systemic MTX for 6 h in case 2 and for 2 h in case 3. It is
also notable that severe subretinal lesion was detected in
case 2. The disease status, including a rupture of blood-
retinal barrier, might have also caused the difference.
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There have been a report analyzing pharmacokinetics
of MTX in the vitreous fluid. De Smet and colleagues
[13] reported a case with IOL who underwent repeated
intravitreal injections of MTX and thiotepa. In the report
vitreous samples were taken before each injection and
MTX concentrations were determined. Then, they ana-
lyzed kinetics of MTX in the vitreous fluid by evaluating
the correlation between time after previous injection and
the concentration of MTX. They found a linear rela-
tionship between time and logarithmic plot of the con-
centration, suggesting a first-order elimination kinetics of
MTX. According to this, the half-life of MTX in the
vitreous fluid was estimated to be 12.4-21.5h in our
cases, which was much longer than that of blood level.
Because there have been reported few eye complications
[14], it was considered that the tolerability for vMTX
was very high. Although the previous report demon-
strated that MTX concentration in the vitreous fluid and
its effect did not correlate with each other [8], adminis-
tration strategies can be arranged in the future to obtain
optimal effects, for instance by increasing intensity or
density of vMTX.

In summary, our cases reveal that concurrent treatment
with sMTX and vMTX may be effective for IOL with CNS
involvement. More study is needed in order to examine
efficacy as well as safety and to establish the optimal
treatment for the disease.
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CAGGACTGACGG?/
133

Figure 2. Results of the direct sequencing of exon 12 in the TGFBI
gene. A heterozygous L527R mutation (CTG—CGG) is detected.

with the L527R mutation is unique in terms of its late onset,
sporadic occurrence, and regional idiosyncrasy. It has been
reported that the L527R mutation is descended from a
founder mutation that occurred in a single Japanese ances-
tor.” Therefore, additional data are required to elucidate
the clinical and genetic manifestations of lattice corneal
dystrophy associated with the L527R mutation.
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Figure 1A, B. Slit-lamp photo-
graphs demonstrating the corneal
findings. A Several bifurcating,
thick lattice lines in the superfi-
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eye. B Discrete and nodular opac-
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patient’s left eye.
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Endogenous Candida Chorioretinitis in
a Healthy Infant

Endogenous Candida endophthalmitis is often observed in
patients with a history of recent major surgery, bacterial sepsis,
use of systemic antibiotics, placement of central venous cath-
eters, or a combination of these. Newborns, especially those
born prematurely,do not have a sufficiently developed immune
system against pathogens; however, they rarely develop endog-
enous fungal infections. Several infants with Candida chorio-
retinitis have been reported so far, all of whom had undergone
surgery or total parenteral alimentation, received antibiotics,
or were not full-term babies.' We report a case of a healthy
infant with endogenous Candida chorioretinitis who had no
risk factors for an opportunistic infection.

Case Report

A 41-week-gestation female infant (body weight, 2910 g) was
delivered by Caesarean section because of delayed labor. No
problems occurred during the developmental and perinatal
periods. At 6 months of age, she became transiently febrile
with temperatures above 38°C despite a lack of other sys-
temic symptoms and was hospitalized for administration of
transvenous antibiotics (piperacillin for 3 days and panipe-
nem/betamipron for 10 days). After 2 weeks, she became
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afebrile, and a prominent conjunctival injection developed
bilaterally. Slit-lamp biomicroscopy identified posterior syn-
echiae and nodules in the iris of the left eye. Ophthalmoscopy
identified multiple white lesions along the retinal vessels
bilaterally and an exudative total retinal detachment in the
left eye (Fig. 1). Fluorescein angiography (FA) showed anas-
tomosis of the vessels and an avascular area in the peripheral
retina of the right eye (Fig. 1). Whole-body computed tomog-
raphy and biochemical, immunological, and culture examina-
tions of blood and cerebrospinal fluid failed to detect any
abnormalities. Polymerase chain reaction (PCR) analysis
detected Candida DNA in the cerebrospinal fluid (2.4 x 10?
copies/ml) and vitreous (9.4 x 10* copies/ml) obtained by
needle aspiration. Immunological and culture examinations

Jpn J Ophthalmol
Vol 54: 622-637, 2010

of blood and vaginal secretion from the mother failed to
identify any signs of Candida infection. After administration
of fluconazole (intravenous injection of 100 mg for 3 weeks,
then 50 mg orally for 3 months), the retina of the left eye
reattached and the volume of white lesions decreased, result-
ing in residual retinal scars (Fig. 2).

Comment

Endogenous Candida endophthalmitis is commonly seen
in compromised hosts. Only two adult cases of Candida
endophthalmitis without severe systemic disease have been
reported, one in a patient with a common cold and the other

Figure 1A-F. Chorioretinitis before
treatment. Photographs of the
anterior segment (A, B) and
fundus (C, D); fluorescein angio-
gram (E); and ultrasonogram (F).
A, C,E Right eye; B, D, F left eye.
A A slight posterior synechia of
the iris margin (arrow) was
observed. B An entire posterior
synechia and nodules of the iris
(arrowheads). C Multiple white
lesions were seen along the
retinal vessels. D Exudative
retinal detachment and multiple
white lesions were observed
along the retinal vessels. E An
avascular area in the peripheral
retina (arrowheads) and anasto-
mosis of vessels and leakage from
retinal veins were observed,
despite no staining of the white
lesions. F Retinal detachment
(arrowheads) was detected by
ultrasonography.
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in a patient with Candida vaginitis and onychomycosis; both
patients were treated with antibiotics.** The current patient
had no systemic abnormalities but evidently had endoge-
nous Candida endophthalmitis because PCR analysis
detected sufficient quantities of Candida DNA in the vitre-
ous and the cerebrospinal fluid to diagnose the infection.
FA findings of abnormal vasculature in the peripheral retina
are usually seen in eyes with retinopathy of prematurity or
familial exudative vitreoretinopathy, which prompted us to
suspect that the Candida infection in the present case was
congenital. Generally, a congenital Candida infection occurs
by vertical transmission through the uterus or vagina and is
associated with systemic involvement, including dermatitis,
meningitis, anomaly of the brain, and oral mucositis.*
However, the patient was delivered by Caesarean section,
and no signs of Candida infection were detected in the
mother. Thus, acquired Candida infection was the most
likely diagnosis in the present case. Intravenous antibiotics
delivered 2 weeks before the onset of bilateral endophthal-
mitis likely caused iatrogenic Candida infection because of
inadvertent manipulation. Possible insufficient growth of
the retinal vasculature might have facilitated the prolifera-
tion of Candida in the patient’s retina.

To diagnose and treat such a difficult case, broad-range
PCR for the 18S ribosomal RNA sequence is a good screen-
ing tool.” Moreover, real-time PCR can examine the quan-
tity of the pathogen and determine its relation to the
endophthalmitis. Early treatment of infectious endophthal-
mitis is essential in infants, in whom vision develops rapidly.
Thus, a broad-range, real-time PCR system using ocular
samples is useful when the patient has uveitis or endo-
phthalmitis of unknown origin.

Keywords: Candida chorioretinitis, Candida infection, polymerase
chain reaction
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Figure 2A, B. Fundus photographs
of the A right and B left eyes 1
month after administration of flu-
conazole. A The size of the white
lesions had decreased significantly.
B Retinal reattachment with hard
exudates, white vessels, and optic
disc pallor were observed.
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Choroidal Neovascularization in a
Child Following Laser Pointer-Induced
Macular Injury

Laser pointer-induced macular injury is characterized by a
decrease in visual acuity and metamorphopsia.' High-energy
lasers can cause chorioretinal damage, which can lead to cho-
roidal neovascularization (CNV) in animals.” Case reports of
the development of a CNV following laser-induced macular
injury have also been published.™* We report the case of a child
with a CNV that developed following a macular injury caused
by repeated exposure to a green laser pointer. The prevalence
of CNV in children is low, but it is still an important cause of
visual impairment.’ To the best of our knowledge, this is the
first report of a child developing CNV following a macular
injury caused by exposure to a green laser pointer.
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A significant association of viral loads with corneal
endothelial cell damage in cytomegalovirus anterior

uveitis

Masaru Miyanaga,'# Sunao Sugita,’ Norio Shimizu,® Tomohiro Morio,
Kazunori Miyata,” Kazuichi Maruyama,® Shigeru Kinoshita,® Manabu Mochizuki’

ABSTRACT

Aim The aim of the study was to investigate the
correlation between the clinical manifestation and the
cytomegalovirus (CMV) viral load in the aqueous humour
of patients with CMV anterior uveitis,

Methods Seven patients with CMV-assaciated
iridocyclitis and four patients with CMV-associated
corneal endotheliitis were enrolled. Presence of CMV, but
not other human herpes viruses, was confirmed by
multiplex polymerase chain reaction (PCR}. Viral load
was measured using real-time PCR, Clinical
manifestations were examined using a slit-lamp
microscope and ophthalmoscope, applanation tonometer
and specular microscope.

Results All 11 patients had unilateral recurrent anterior
uveitis with high intraocular pressure and mutton fat
keratic precipitates with pigmentation. Stromal cedema
of the cornea was found in CMV-associated endothelitis,
but not in CMV-associated iridocyclitis patients. A
significant corneal endothefium celi loss was recorded in
all 11 patients with CMV-associated endotheliitis and
iridocyclitis patients. High viral loads of CMV were
detected in the aqueous humour of all 11 patients. A
significant association was found between the corneal
endothelial cell loss intensity and CMV viral load in the
aqueous humour.

Conclusion There is a significant correlation between
the CMV viral load and comeal endothelial cell foss in
both CMV-assaciated iridocyclitis and corneal
endothelitis.

INTRODUCTION

Cytomegalovirus (CMV) is a member of the
human herpes virus family and is found in latent
infections in the majority of the adult population.
In immunocompromised hosts, the virus causes
necrotising retinitis,’ but has been thought not to
cause any diseases in immunocompetent hosts.
However, a previous study showed local production
of anti-CMV antibodies in the aqueous humour of
an immunocompetent patient with iridocyclitis
with elevated intraocular pressure (I0P).% In addi-
tion, recent studies using qualitative PCR have
demonstrated that genomic CMV DNA is present
in the aqueous humour of immunocompetent
patients with unilateral iridocyclitis™® as follows.
Markomichelakis et al® reported two cases of irido-
cyclitis with sectoral iris atrophy in which CMV
was detected by PCR, and de Schryver &1 al® also
reported five similar cases. In the recent report by
Chee ¢t al,” they studied if there was a relationship

between the CMV viral load in the aqueous and
clinical manifestation of the diseases such as either
acute or chronic iridocyclitis, eg Posner—Schlossman
syndrome and Fuchs heterochromic iridocyclitis.
CMV genomic DNA was also detected in the
aqueous humour of immunocompetent patients
with another inflammatory condition of the eye, ie
corneal endotheliitis, in three previous reports.”
Corneal endotheliitis is an inflammatory condition
at the corneal endothelium in which keratic
precipitates (KPs) develop together with severe
stromal oedema in the cornea, whereas iridocyclitis
has cells and flare in the anterior chamber with or
without KPs but no stromal oedema in the cornea.

The real-time PCR made it possible to measure
the viral load quantitatively. Thus, the use of this
assay makes it possible to determine the clinical
significance of the viral infection in the pathogen-
esis of human diseases. Our previous report showed
a high CMV genomic DNA load in the aqueous
humour in an immunocompetent patient with
unilateral iridocyclitis with high IOP® However, the
correlation between the viral load in the aqueous
humour and the clinical manifestation of the disease
(iridocyclitis versus corneal endotheliitis) was not
investigated. Therefore, we examined if there was
any correlation between the CMV viral load in the
aqueous humour and the clinical manifestation of
anterior inflammatory diseases associated with
CMV. We showed a significant correlation between
the CMYV viral load in the aqueous humour and the
endothelial cell damage of the cornea in patients
with iridocyclitis  and corneal  endotheliitis
associated with CMV.

MATERIALS AND METHODS
Subjects
Between 2006 and 2008, 11 patients with CMV-
associated inflammation in the anterior segment of
the eye, ie seven patients with CMV-associated
iridocyclitis and four patients with CMV-associated
corneal endotheliitis, were enrolled. These patients
were from Tokyo Medical and Dental University
Hospital (Tokyo, Japan), Miyata Eye Hospital
{Miyakonojo, Miyazaki, Japan) and Kyoto Prefec-
tural University Hospital (Kyoto, Japan). Diagnosis
was made based on clinical manifestations and the
qualitative detection of the CMV genomic DNA in
the aqueous humour by the multiplex PCR. The
viral load in the aqueous humour was further
measured quantitatively by the real-time PCR.

An aliquot of 0.1 ml of the aqueous humour was
aspirated with a 30C needle after disinfection and

Br J Ophthaimol 2010;94:336—340. doi:10.1136/bj0.2008.156422



Downloaded from bjo.bmj.com on March 11, 2010 - Published by group.bmj.com

processed for PCR. Anti-viral therapy was not given before the
PCR assay, but topical corticosteroids were given by local
ophthalmologists to treat intense anterior uveitis. The interval
between the disease onset and the aqueous humour sampling
varied among the patients.

Polymerase chain reaction
The aqueous humour samples were centrifuged at 1000 g for
5min and used for multiplex PCR and real-time PCR.¢ 1!
Multiplex PCR was designed to qualitatively measure the
genomic DNA of eight human herpes viruses: herpes simplex
virus type 1 (HSV-1) and type 2 (HSV-2), varicella zoster virus
(VZV), Epstein—Barr virus (EBV), CMV, and human herpes virus
type 6 (HHV-6), type 7 (HHV-7) and type 8 (HHV-8). DNA was
extracted from the aqueous humour samples using a DNA
minikit (Qiagen, Valencia, California, USA). Multiplex PCR was
performed using LightCycler (Roche, Basle, Switzerland). The
primers of the glycoprotein gene sequences for CMV were
TACCCCTATCGCGTG TGTTIC (forward) and ATAG-
GAGGCGCCACGTATTC (reverse). The probes used included 3'-
fluorescein isothiocyanate: TCGTCGTAGCTACGCTTACAT
and LcRed705-5": ACACCACTTATCTGCTGGGCAGC. Specific
primers for the virus were used in conjunction with Accuprim Taq
(Invitrogen, Carlsbad, California, USA). PCR amplification condi-
tions used in the current study have been reported previously.'?
Real-time PCR was only performed for the HHV, with
multiplex PCR used to detect the genomic DNA. Amplitag Gold,
with a Real-Time PCR 7300 system (ABI, Foster City, California,
USA), was used to perform the procedure. The forward and
reverse primers of immediate early (IE)-1 were CATGAAGGT-
CTTTGCCCAGTAC and GGCCAAAGTGTAGGCTACAATAG,
respectively. FAM-TGGCCCGTAGGTCATCCACACTAGG-TAMRA
was used as the probe. The PCR amplification conditions used in
the current study were previously reported by Sugita et al.'! When
more than 50 copies per tube (5X 10°/ml) were observed, the value
of the sample’s viral copy number was considered to be significant.

Clinical evaluation

Clinical manifestations of the eye were determined by a slit-
lamp microscopic and ophthalmoscopic examination. Each
patient underwent best corrected visual acuity (BCVA)
measurement using a Japanese standard decimal visual acuity
chart (Landolt ring chart) after treatment. Anterior chamber
flare was measured by a laser flare photometer (FC-1000; Kowa
Electronics, Nagoya, Japan). A photograph of the central cornea
using a specular microscope (NONCON ROBO FA-3509; Konan
Medical, Nishinomiya, Japan) was used for evaluation of the
corneal endothelial cells. In cases of corneal endotheliitis, intense

corneal oedema disturbed the measurements of the corneal
endothelium, and we measured corneal endothelial cell counts
after the inflammation was reduced by the treatment.

Evaluation of corneal endothelial cell loss

The relationship between the CMV viral load in the aqueous
humour and the intensity of the corneal endothelial cell loss was
assessed. The corneal endothelial cell loss was determined
according to the following formula:

Corneal endothelial cell loss(%) =
100 — (endothelial cell counts in affected eye)/
(endothelial cell counts in the fellow eye) X100

Statistical analysis
Statistical analysis was performed using the Mann—Whitney U
test. Statistical significance was set at p<0.05. Linear regression
analysis was performed using the Spearman’s correlation coeffi-
cient by rank test.

RESULTS
Clinical manifestations
Nine men and two women ranging in age from 23 to 71 years
(mean age 60.6 years) were enrolled in the study. No abnormal-
ities were found in the systemic investigations and laboratory
tests. Serology examinations for human immunodeficiency virus
were all negative. None of the patients had any history of eye
surgery prior to the onset of uveitis. Clinical findings of the
CMV-associated iridocyclitis patients (n=7) and corneal endo-
theliitis patients (n=4) are shown in table 1. A unilateral mild
anterior uveitis with high IOP was noted in all 11 patients. There
were no significant differences between the iridocyclitis and
corneal endotheliitis groups in the cells and flare values in the
anterior chamber, nor were there any differences noted for the
elevated levels of IOP, KPs, gonioscopic findings and iris atrophy.
Stromal ocedema of the cornea was seen in all corneal endothe-
liitis but not in iridocyclitis patients. While the stromal oedema
was diffuse in three out of the four patients, it was localised at
upper cornea in one of the corneal endotheliitis patients. Repre-
sentative cases for iridocyclitis and corneal endotheliitis are
shown in figures 1 and 2, respectively. As for the IOP elevation, all
11 eyes required anti-glaucoma medications, with two eyes
{cases 1 and 2) requiring trabeculectomy. With regard to the iris
atrophy, no sectorial iris atrophy was seen in all 11 eyes, although
four eyes (two each in the iridocyclitis and the corneal endo-
theliitis groups, respectively) presented diffuse iris atrophy.
Systemic valganciclovir therapy (1800 mg/day for longer
than 3 weeks) in conjunction with topical corticosteroids and

Table 1 Clinical findings in patients with CMV anterior uveitis

Age Corneal Cells Flare iop Pigmaentation in tris
Case {years} Sex Eye Diagnasis oedema KPs in AC in AC {mmHg) the AC angle atrophy
1 66 M R Iridocyclitis Mutton-fat 1+ 17 38 Depigmentation None
2 62 M R Iridocyclitis Mutton-fat 1+ 26 40 PAS and pigment Diffuse
3 56 M t Iridocyclitis Mutton-fat 1+ 13 44 Depigmentation Diffuse
4 53 F R Iridocyclitis Mutton-fat 1+ 13 36 Depigmentation None
5 " M L Iridocyclitis Mutton-fat 2+ 28 25 PAS Nene
6 63 M R Iridocyclitis Fine 1+ Nt 50 Depigmentation None
7 23 M R Iridocyclitis - Fine 14 Nt 25 Depigmentation None
8 I M R Endotheliitis + {diffuse} Mutton-fat 2+ 151 37 ‘PAS None
9 67 M R Endotheliitis + {diffuse) Fine 1+ 14 25 Depigmentation Diffuse
10 64 F L Endatheliitis + {superior) Fine 1+ 21 28 Depigmentation None
11 I M R Endotheliitis + {diffuse} Mutton-fat 1+ 12 43 PAS Diffuse

from 11 pati

with MV anterior uveitis were reviewed. Data collected included intraocular pressure and clinical manifestation of the anterior segments in the affected eye.

AC, anterior chamber; F, female; KP, keratic precipitate; M, male; Nt, not tested; PAS, peripheral anterior synechia.
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Figure 1 Case 4: Slit-lamp microscopy photo with cytomegalovirus-
associated iridocyclitis. Mutton fat keratic precipitates with some
pigmentation were scattered within the central area of the cornea. There
was mild inflammation found within the anterior chamber.

. anti-glaucoma agents effectively controlled the inflammation in
the anterior segment of the eye as well as the high IOP.

Corneal endothelial cell loss

Specular microscopic examination revealed significant corneal
endothelial cell loss (=35%) in all 11 patients (table 2). Severe
corneal endothelial cell loss larger than 70% was recorded in more
than one-half of the endotheliitis group eyes. In contrast, this

Figure 2 Case 8: Slit-lamp microscopy photo with cytomegalovirus-
associated corneal endotheliitis. Diffuse corneal stromal oedema with
folds in Descemet’s membrane was observed.
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severe cell loss was observed in one of the seven patients with
iridocyclitis.

There were several patients (cases 1, 8, 10 and 11; see table 2)
with corneal endothelial cell counts <700 cells/mm?®. Among the
patients, three cases had a low visual acuity between 0.3 and 0.6.
However, one patient had a good visual acuity of 1.5.

PCR analysis of the aqueous humour samples

Multiplex PCR analyses confirmed the presence of CMV
genomic DNA, but none of the other human herpes viruses
(HSV-1, HSV-2, VZV, EBV, HHV-6, HHV-7 or HHV-8) in all 11
of the patients (table 2).

Quantitative real-time PCR detected significant viral loads of
CMV genomic DNA in the aqueous humour of all 11 patients,
with values ranging from 5.4X10° to 5.9x10° copies/ml (table
2). The mean values for the CMV viral load in the iridocyclitis
and corneal endotheliitis groups were 9.4X10° and 1.2x10°
copies/ml, respectively. The differences in CMV viral load
between the two groups were not significant (p=0.571).

The corneal endothelial cell damage intensity was correlated
to the CMV viral load in the aqueous humour. Results of the
linear regression analysis demonstrated a positive correlation
between the CMV viral load and the corneal endothelial cell loss
(Spearman’s correlation coefficient by rank test, r=0.664;
p=0.036; figure 3).

However, there was no correlation between the interval from
the disease onset to the aqueous sampling and the viral load in
the aqueous humour (Spearman’s correlation coefficient by rank
test, r=0.445; p=0.159). Furthermore, the interval from the
disease onset to the sampling was not correlated with the corneal
endothelial cell damage intensity (Spearman’s correlation coef-
ficient by rank test, r=0.373; p=0.239). In addition, there was
also no correlation between the viral load and many other ocular
findings, such as cells and flare in the anterior chamber, types of
KPs, gonioscopic findings, IOP and post-treatment BCVA.

DISCUSSION

The present study analysed ocular manifestations and CMV
viral loads in the aqueous humour of patients with CMV-asso-
ciated iridocyclitis and corneal endotheliitis. Our major findings
included: (1) presence of significant corneal endothelial cell loss
in both corneal endotheliitis and iridocyclitis tested eyes; and (2)
a significant correlation between corneal endothelial cell loss and
CMV viral load in the aqueous humour.

Even though it has been demonstrated that viral infections
play a significant role in many inflammatory diseases, a qualita-
tive PCR method that is capable of determining the pathological
role of these viral infections has yet to be elucidated. If the
presence of viral DNA in an affected disease site could be proven,
the quantitative determination and correlation with the clinical
manifestations of the viral infection could lead to a much deeper
understanding of the role of the virus as a pathogenic disease
candidate. For example, we have previously reported on two
intraocular inflammatory disorders: one involving uveitis asso-
ciated with human T-cell leukaemia virus type 1 (HTLV-1)'3 14
and the other involving anterior uveitis associated with VZV.'* In
HTLV-1 uveitis, a significantly higher HTLV-1 viral load was
detected in the peripheral blood mononuclear cells of the patients
compared with asymptomatic HTLV-1 carriers.'® This viral load
was significantly correlated with the vitreous inflammation of
the disease.”® In our report on anterior uveitis associated with
VZV, we demonstrated there was a high VZV viral load within
the patient’s aqueous humour. Furthermore, there was a signifi-
cant correlation between the viral load and the intensity of the
iris atrophy in these patients.'?
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Table 2 Virological analysis and corneal endothelial cell findings in patients with CMV anterior uveitis

Herpes virus DNA

Endothelial cell count (cells/mm?)

cMv Corneal endothelial Post-treatment Interval from onset
Case {copies/mi) Others* Affected eye Fellow eye cell loss (%) 1 BCVA to sampling (months)
1 2.3x10° - 642 2738 77 0.4 96
2 55x10° - 1633 2869 43 0.8 8
3 1.3x10* - 1695 2789 39 1.5 48
4 6.5x10° - 1618 3576 55 1.5 24
5 35x10° - 1445 2608 38 1.2 14
6 5.9%10° - 918 2288 45 12 16
7 54x10° - 2512 3917 60 1.2 6
8 1.0x10° - 573 2427 76 0.6 12
9 2.8x10° - 1427 2262 35 0.7 5
10 1.2x10° - 593 2092 72 0.3 4
1" 3.6x108 - 620 2674 77 1.5 20
Using aq humour ples, g ic DNA of the human herpes viruses was measured by qualitative multiplex PCR and quantitative real-time PCR. Corneal endothelial cell count was

examined by specular microscopy.

*Herpes viruses excluding CMV, ie herpes simplex virus type 1 and type 2, varicella zoster virus, Epstein—Barr virus, and human herpes virus types 6, 7 and 8.

‘tCorneal endothelial cell loss was calculated as described in the methods section.
BCVA, best-corrected visual acuity (decimal fraction); CMV, cytomegalovirus.

Although we found that there was a positive correlation
between the corneal endothelial cell loss and the CMV viral load
in the aqueous humour, there was no correlation between the
viral load and many other ocular signs such as cells and flare in
the anterior chamber, types of KPs, gonioscopic findings, IOP,
post-treatment visual acuity and the interval from the disease
onset to the aqueous sampling. These patients had been treated
with topical corticosteroids {eg betamethasone) and anti-glau-
coma agents (eg timolol and latanoprost) before they were
referred to us by local ophthalmologists. These treatments are
known to reduce the intensity of anterior uveitis, IOP and other
ocular manifestations, but have no effect on recovering the
corneal endothelial cell damage, because the corneal endothelial
cell damage is barely reversible.

The cells and flare in the anterior chamber were mild in all 11
patients. A possible explanation why the intensity of the
inflammatory reaction in the anterior chamber was so mild in
this disease might be related to the involvement of the anterior
chamber-associated immune deviation (ACAID).’* V In an
experimental rabbit corneal endotheliitis model, eyes inoculated
with inactivated HSV-1 prior to an active HSV-1 infection
exhibited less severe inflammatory reactions and corneal endo-
theliitis. In addition, they also developed an immune deviation to
HSV-1."® Although CMV-related ACAID has not been previously

E

Corneal endothelial cell loss (%)
n
(=1

0 i L i i 1 i ]
1 10 10? 10 10* 10° 10 107
CMYV viral load (copies/ml)

Figure 3 Correlation between cytomegalovirus (CMV) viral load and
corneal endothelial cell damage. The CMV viral load was plotted on

a logarithmic graph versus the corneal endothelial cell loss (%). The
scatter plot shows significant correlation between the CMV viral load and
the corneal endothelial cell loss (Spearman’s correlation coefficient by
rank test, r=0.664; p==0.036).

Br J Ophthalmol 2010;94:336—340. doi:10.1136/bj0.2008.156422

reported, real-time PCR in the present study demonstrated that
CMV genomic DNA was present at high levels within the
anterior chamber of the patients. Therefore, it may be that
ACAID in response to CMV occurs in the eye, resulting in
a relatively mild inflammatory reaction.

While our results showed CMV infection in the anterior
segment of the eye caused inflammation and corneal endothelial
cells loss in immunocompetent hosts, our study cannot answer
many other questions. For example, why does CMV cause
intraocular inflammation in immunocompetent hosts? Where
does the CMV that is detected in the aqueous humour come
from? And how is CMV able to cause inflammatory disorder only
within the anterior segment of the eye? One possible explanation
why our patients developed CMV anterior uveitis is that all our
patients had been given topical corticosteroids for a long period of
time. This may have contributed to induce local immunosup-
pressive condition in the anterior segment of the eye and resulted
in reactivation of CMV® Further clinical and experimental
investigations are necessary to clarify these important questions.

In conclusion, significant corneal endothelial cell damage was
detected in all CMV-associated iridocyclitis- and corneal endo-
theliitis-tested eyes. In addition, a significant correlation was
found between corneal endothelial cell loss and the CMV viral
load in the aqueous humour.
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Abstract. Purpose : To report the DNA level of varicella zoster virus(VZV)in the tear fluid of patients with herpes
zoster ophthalmicus. Cases and Method : This study was made on 6 consecutive patients with keratoconjunctivitis
as manifestation of herpes zoster ophthalmicus. Genomic DNA of human herpes virus was quantitated in the tear fluid
by two polymerase chain reaction (PCR)assays : qualitative multiplex PCR and quantitative real-time PCR. Results :
Real-time PCR showed an average of 2.4 X 10° copy/ml of VZV-DNA in the tear fluid of 6 affected eyes. The unin-
fected fellow eyes of 4 patients showed an average of 1.0 X 10° copy/ml in the tear fluid. The difference was significant
(p=0.019). Conclusion : VZV-DNA was detected in the tear fluid in affected and nonaffected eyes of patients with
herpes zoster ophthalmicus. The titer was significantly higher in the infected than noninfected fellow eyes.
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W,

A, HFEH S IXIREBHREE OWED & B %
FRILL T VZV-DNA B2 BIE L, RFTR & oB#
I DT OB L 72,

= HREFE =

KR, 2005 4 10 A ~2008 4E 4 H IR ER
BRERSERBEIRBIE Zi L, IREAREEIC X 3
ARG 2 U, WREFRINL -6 # 10IRTH
%, PIRBRHEMIL 39~74 1% (CF¥ 63 ), Bk
561, Ltk 1WThork, MHBEEE LT, #R
FEIIE R0 ~ L 2 IR B D BERE O 7 o | P BT BT
EE S 10 IR (SRl IE 60~94 1%, “FH 76 %),
B 1B, 0k 4 B0 5 b RO 75 BT & §7
WU %, R4 vy 74— F-aver b
12729 Z CTHRIL 7-,

P, B AEIK 500 w1l % NG TIRSEHE (A

wash ¥ TERH L 72, BeffiZ, LightCycler™ (Roche
th) 2w F 7Ly 2 ZEMPCR (po-
lymerase chain reaction) Tk F~NILRZA T A LA
1~8 I DNA (HHV1~8) DAZ Y —=v 7 %1F
W, BB D R Y 7L Y A LER PCR TZD Y
ANARZMEL 72,

6 Bl 3 B¢, FEKHC O VZV-IgG,
VZV-IgM PRl % B2 35 @ I SE ¥ (enzyme im-
munoassay : EIA) CTHIE L 7=, BHESEMBHICIZ
Mann-Whitney U #7E % o 7z,

708 FERR 63 % 5 8

1. REFFREZCHSABEAZREORRS
@D VZV-DNA

IR RIEE I ) AR DB A S - 6 £
DEEOMW, FE, BRI FERT O
& FRAUR DB HRBIR DO H T DWW T
FLILEEDT,

YNF Ty 7 AEM PCR CTHIE L 72 BT
NTDWHKT VZV-DNA D3B3 TdH -7, V7L
% 4 AGERL PCR Tk VZV-DNA 28% S i &
1, T 4 L AR 2.4%10° copy/ml TH - 7z,
4 BIDEIRD & S BFEEZ L, 202605
VZV-DNA i &4, 7 AV AR IZEE 1.0
10° copy/ml TdH - 7z, IR & EIRD 7 4 L R Fik %
gy 2 &, BIBBEEL Y SEBICEMZRL
72 (p=0.019), VZV BHADE FALRZ A LA
(HSV-1, HSV-2, EBV, CMV, HHV6, HHV7,
HHV8) 3T XRTEETH-7,

XD 5 H 10 IRD & R E N TR ko ek

NTEkETh -7,

ML 7 A N A PUEAl % G2 E L 7 3 %E
BCi, ME VZV-1gM Hifkiett, vZv-l1gG Hifk
BE DGy — v R R L T,

2. IRFrR

IR IRATE Bl D ARSI R D32 & 47z 6 Bl
DBFEOVSHFIRAT R T, 2PN iEEtERS A
EABERZHD, MBERIEFICREEAHBL
TH o7, EH 2 TIRBBIERABER A S 4L
7o (1), W2EORKER, RIS 19 mmHg,

2009 %5 H



R 16 mmHg T, BIRTHBELZ LAPAS
e (p=0.023), BREDOIE T 66k 35
(50%) Ao, 20956 2 PTIRICEERE
RBFERPICHR SN, ERHPORL VA NLVAE
DB e h o FRER 4 T, BIE THIREERREES &
HEZRICN LA NV ARRBESHBEIN T
72 L UANABOLOEER] 5 Tk, BRI
IR ATERT RIS e o 7278, ROBBIE il $
KHRHBEL, BRATTELCHEKRD»S D
VZV-DNA 75 3.7 X 10 copy/ml & & 2 ¥ —Hh il
X,

BEIL SRR THYA VA (P r7aEN)
O EENE L IRECE, A7 o4 FRAREZTY, M
ISR REFZEET, IRER, HRE, mRLLRE
FHEBR L 7,

ey % & [

AlRlDME T, HRESHRIEE I fE S fRsBR
BEOFW O YA N ABERE L, BIR2HH
LIERICE V7 A )L AED VZV-DNA SR &
N7z, W VZV-DNA SIS a8 & L
T, BRI E XRS5 H 3 X MRE 1T
H 5 IEAE, SR 2 BT h B LA, M
T RlRE, SR RO BRI I T
B Y, ZREEICERIRG L 72 VZV 3 EE AL
XD T MICFERPICERE L RSB Z o
Too F7, B L AFBEOMIERKD VZV D&
FNTVLBHEEEIEZ SN,

IRERHPRATE DEIRD & bR ICEH W2 A L
ARD VZV-DNA B s iz, T ToORE
T, Robert 53 RHHIREZ D 4 Hirh, BIR 4
e 4 R (100%), IR 4 R 1R (25%) i
W& VZIV-DNA B E Nz LB LT 3
25, BER» S 1L DR Ehs, av s 3
F—a VOUBENBETELRVEEEL T
2, UL, EESBHEL ZERIRTHLLE
2 —%® DNA B E iz, Bihsav
¥ I A= a v ORI ERe & E 2,

B~V RRAT A VAT, WEBREHE) Z
L R R e Bl A VAR E LB
EERETREm ST Y, THRYIZ HSV-1 T
W IEE YRR DS 124% A 5 N ERE LT
%, 77, EAICET B REF O VZV-DNA #

Hi 12, Robert 530 i & T i3 162 I 0 IR
(0%), A®FTd 10EFOMR (0%) LM
nNTE 6T, MiERELEMIC X D @IEO RS
VZV-DNA 258 2 © — 5% R L 2 0lRE PRI &
2T,

AR S IR RLE OB > & B i VZV-DNA
PRI E NI NETOIHE L LT, BESY
t% Ramsay Hunt FE@EHE (5 7 - 8 TN EUIR O
WHIZE) @ 15 HEFI O PIR & MERIZ BT % VZV-
DNA OH#il-C, JEK & MR 5 & VZV-DNA »3
SN, BEET R D S bR XA D L
FHREL TV, AREOBREAELY, HRE
B E T TR /ITY VZV O
PALA U T B AR L AR E iz,

THIRIEE 1 — Ak, A bV A, TEMEE
7 & VZV ISR 2 R B A Ml S osE T L
7= & ZIC VZV DREFTCOEEN L L, Bllo
BREPMBICRIENHBETEEZoNTY
3V,

D & & B IC VZV-DNA 2SI & 3
$9 1 ODHEREMEE LT, HIREBREMNMEIC
VZV 3 DNA L (H B 0id 7 A VARTF LR
V) CRREE RN & W M BRI TR o B
L, SRR L VTR T 5 7 & KRH
~ERE L, FIRERPICOMEND LI BFES
EZ btz FEEE, BANCIEART108~100 R
TDNA 2E—E2Pk{, 7ANVAEMBD LW
7= OREICIRFBEL VDT vk EHEHI S 1L
77

DLE2 5, SRR EE T, BIRRERS
ICEHEDT 4L A DNA PR EN, ZORED
REBIEEICESE L Twa b, £/, BEIE
T34 FERD S b B H I VZV-DNA 23
BHEh Ty, BRLDSEOTANVART

Hotz, G8R, MERAREEPL TS 5L 380
BEEEZZ NI,

P Y ﬁ R R R S

1) HIZEHE BRIV 2R L VA, KiEH— - &
H B - IBMEYE 24-29, AV AL
Yo —%h, HE, 1996

2) FBHEE BRIV AT A VA & BHTIRS
FBEILDOTEHITLEE G, o LR
17 : 145-147, 2000
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3) Robert PY, Traccard I, Adenis JP et al : Multiplex
detection of herpesviruses in tear fluid using the
“stair primers” PCR method : prospective study of
93 patients. ] Med Virol 66 : 506-511, 2002

4) THE— 1 ~ LR ADBRE S, F5E, Fraps,

HIREEE 112 : 247-265, 2008

5) ShEE—, JH %, ABE K : Ramsay Hunt i
BRERO RIS X OWERLIC B 1) 2 KEE - HARAEE
7 AL 2 DNA O, HATE Sl RlaE 25k
103 : 928-936, 2000

LEVATAT STV AT AT AVATAVATAVATAVAY AR AN o T §/ 0 S AV AV AT AV AV AVAY AV AV AVAVAYAVAYAYAN
=T

6+ 3«3 OFFEHRNINEM 22 FIIhE 7203, #
DESITHBEE» SV, T O FH
HiZ TN TERPSBEBRELEVIDTH B,

FEPFEZ S LAY, ETED oy T
5 LTz, o WAL 28 45 5 Nk
THUEZEZA B I EPBROLNN, Z2hih
HMOMROFALIZETHLOEZEL I L2 EbA
POl DTH 3,

IREHIBE 22 ) DEMNH B, BEOBIIRICIE
#J 30 um DIFOMIMERD3H 5 Z &%, MO I
BZObOW 2RO L 3ETHERICRZ>TY
32813, IRBEOERICR>TWE,

INZRFEIHEHLZDIE AL 7 VY~ (Isaac
C. Michaelson) T® %, WFIHOMBLO M8 HEH
Z 3 7= “Retinal Circulation in Man and Animals”
(1954) 1%, 146 R—YD/NE R ATH 503, BifE
THRFT 2ifENH 2 2ETH B,

A TNV VL, MEOMEREZRET 2 F
B L LT India ink 2o 7, FiH L 7 RERo 10
BICETEEAL, e MBEARL U CBEmE
THETsDTH 3,

ToRBOLHOE, 4V FIC3EkLEsd 3

DIEEBoT0IDs, 2 Tldhdot, Bl
HEHAKDRERE»STH B, w4 XLy ik
EHPEBOBEES725 L,

RHEPOERLZLDIE T4V F) LRy
Bhd-o7, avyA4 2B, (v F
EZBIRDY e DIZ India paper TH B, Vv A
TREY, AXRTFrEEMEEIDOLLUTVS,

FHETOFRR B EIFEEL EXICRA V)
ZiEo7, IO BEPEROBMBERINSES
Ly, MOBRBODOILE2EETPLEVIDIE, T
TURED TERBOB, 5 ETHwSE, A ¥ Y FE
D seppia ld TEBMZDb D, TH 3,

HATE ink DI L&A VX242 7 £
Vo AV DIFIDIEL 29708, ThkEAA
YEALETHE) R E, £EATRA VI HEA
2%,

ZHUIE ) b HARBORS L, a—FF ¥
LZOPTH D, ZHUTHEED tincture 1AM T
5, TORMDEEEIZS L, stain, extinct & £ D
ZOHIIEL, K7 4 > H A4 VTl vino tinto T
Hb, ENY T T VEEOB tingere "R % b
5X T3,

GEN
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Three Cases of Herpes Simplex Virus-1 Anterior Uveitis in the Absence of Keratitis

Sayaka Yamamoto™?, Sunao Sugita”, Shintaro Horie", Norio Shimizu®, Tomohiro Morio® and Manabu Mochizuki
’ Department of Ophthalmology & Visual Science, Tokyo Medical and Dental University Graduate School of Medicine,

Y Department of Ophthatmology, Kashiwa City Hospital, ¥ Virus Research Unit, Frontier Research Unit, Medical Research
Institute, ¥ Center for Cell Therapy, Tokyo Medical and Dental University

ITHERAREBEOTEKIL Y BHALAX Y4 WA 1 H (HSV-1) DNA % polvmerase chain reaction (PCR) i
TEHEERL, HSV-1IZX 2B ERARREEZ Sz, BEPICABRENAON o3P #B L. 3

B, 7IruoC VRS, AFo 4 FEE RERTECTEELAY, RERBERICARRER LTIREREIASR
Tehrots, ANVRRATANAZHEERELOBRELFER Y4 VATH 54, ABRERCIIRER 2 OS8R
PRNEE, BRICHEETAZEL DR, FOEWHHDLE EICE, BH»SEABO Y A VAENLRENE

HThbLBbhi

Herpes simplex virus (HSV) is well known as causing unilateral anterior uveitis characterized by keratitis,
mutton-fat precipitates, iridocyclitis, ocular hypertension and iris atrophy. We report here on 3 cases of unusual
unilateral anterior uveitis caused by HSV. Polymerase chain reaction was performed to determine the genomic
DNA of the human herpes virus in the agueous humor | HSV-1 DNA was detected in all 3 patients. All patients
reported diminished corneal sensation, 2 of the 3 also showing intraocular pressure elevation and moderate pigmen-
tation. However, none showed iris atrophy or keratitis. They were treated with oral valacyclovir, topical acyclovir
and corticosteroids. Unilateral anterior uveitis may result from infection by HSV-1 even in the absence of keratitis
and iris atrophy. Virological analysis of intraocular fluid, followed by anti-viral treatment, is therefore recommend-
ed from the early stage of this disease.

{Atarashii Ganka (Journal of the Eye} 27(2) : 252~255, 2010)

Key words : #1) 2 F— VHgEEUR, AL AT L2 18, WHERRKSE BEZ% polymerase chain
reaction (PCR), herpes simplex virus-1 (HSV-1), iridocyclitis, keratitis.

U &I

ANNRAIREREERRE, RS BEONH 5~10%
FEDHEEINTEYY, BEIA VAL LT, BHiALR
A A NA (HSV), K- WIREE Y A VA (VZV), ¥4
FAFOTYALIVR (CMV) PESLTWB2Y, HSV iEA
BE, BUEE, MR, MR L L% ORI REE RS
FTIEPMONTEY, AEICHECIRARIER AN K%
LOPRIEREIBAEIAPSE I Bk (keratouveitis) & K

b, HSVIZHSV-1 & HSV-2D 2 0o0% 7% 4 THAHE
HT5, ZOARIEIBEROBENT A VAZIZEAEN
HSV-1 &#z25hTwa, —F, VZIVHIFEROWMBRES
N4 C 1 A R SRR B 2 < AR b TR R R IR WL
WA EOEHEEEI &A% v, HSVIZ X BB EME
RTHIOLILUBERIEASNDE I ENH B, HF,
CMV iR L) BRIIMYS 2 Z L e RTHE 255
H, ZOXS LEHITI Posner-Schlossman FEMERE IS

(BURIESRAE) AR WE @ T113-8519 R CHIKEE 1-5-45 HEERIRB S KB RIEWF B A TIERHR B 2208
Reprint requests : Suvaka Yamamato, M.D., Department of Ophthabmology & Visual Science, Tokyo Medical and Dental University
Graduate School of Medicine, 1-5~45 Yushima, Bunkyo-ku, Tokvo 113-8519, JAPAN
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L7oEIRE 2 48 D I R AN E RO RERT. Zok
I, ANWRZT A NWARFEHOFES E ) Bk, Bl
ICABRRERHBERE Vo N T R 2 b Wi
A, BRNZZRICERTAI LR kv, SHEES
3, FEBPICABIRERILE R O HSV IR L X
MBI REZ DL VL EREROFEK L Y HSV-1
DNA %% polymerase chain reaction (PCR) ¥ Ttk % /R
L, HSV-1 M EMERLEZ SN 3EMEXKEBRL D
THET .

I fE Bl

2007 4E 2 A5 5 2008 4£ 3 A o I, B ER#FK
FHBERAE (LUF, 4% 223 L, WEEREROHIEK
& ) HSV-1 DNA 2t & h, HSV-1 IR EMERZE Z 2
Sz 3FER.

(FE®I 1) 58k, otk

Bl AROBENET, #i, SHRHISHUBL 220K
gL, ER#EIET (0.6), BREER (36 mmHg), L
BrRoOlzHD7VvAur b arypbiR, 75V 3 FRREM
MHanAs, &Lz 2007 4E 2 BICURHBE %S L
ol

W HEIRAT A - 13 4AHR0.9 (1.2X +0.25DCcyl—0.75D
Ax70°), ZEHR 0.15 (0.7X —1.25DCcyl—1.00D Ax75°), HR
JEIZANR 15mmHg, AR 25mmHg. ARORTREICE
DEFE L ETEERABRSEHILEY, cell 2+BEDOFERE
DILHRBA LN, AEREAON o7 (K1), H
L&A, BUKICRER RIS, BROBAICEEDOEBHE
WA LN, ABRAEIIRRE KR TERTETEZRL
Twz, Lo 2R RICMA R 724 FRRToE

PN
B 1 6 | ONBRIREER

ZROBHEEELEIRRA ST L L &R AR SR T
Wi,

(115)

LaWnZ & X DANVRAIHEREREREY, 1274 —
AF-aryerrob EHEiBEAKEZ 0.1mlI ML, &4 PCR
TANVRZATGANAIBPLBRIDORA I ) —= v 7 %75
7. TORE, HSV-1 DNAXEH2mRL, £ PCRT
DNA a¥—$%xWELZL T A 1.7X10°copy/ml L Ha ¥
— ¥ s hi-.

R RSS2 B E L 1,000mg/ HOPIR% 358,
TYZ7UU VR 1 HSE, Xy XA¥Y U EBR1H4MT
AW EL, WELAETE5YS53IF1H750mg Wik
THLPICER LA, BB ICABR, IR, B
BEDMBLIA SN, HARBLD (15X +0.50DTcyl—0.50D
Ax70°) [Z#E L 7.

(FE®I2) 57, B

BUREE : B H 2 S AROF I, FERHAHMBIL, WEL-2
& 2007 4E 2 A4 2 2B L7

MBREHRAT R, © $19113 411 0.2 (0.4X —0.50DCTceyl—1.00D
Ax110°), AHR0.7 (1.2X+0.50DCcyl—1.00D Ax20°), HR
JEIEAHR 47mmHg, R 18mmHg. ARV BREFS I,
cell 1+ DEWILHRA AR S5, AR M BH% kS
WixA LN horz (K2). hHELE RECRERRZ
<, BAFNRCELGZEZIA SN 7258, MBS
BRTET LT 3EMHHRAROANN R DBEENDH
ANV RZEMCE ERAER Z BE, BB A Z 3RIUL AR
PCR 21T L 7. ZO#HE HSV-1 DNA %%1.2X10*copy/
m/ L E IR S hi.

M HB#IZNT Y2 EL1,000mg/ HOPAR% 4 81,
TY/OENVREFE LI H3E, Xy 25U EB1H4ET
HAICKEL, BWELERIEID-v Y= b= LoAiEGHE 7
t%V'73IF1HT750mg NIkRTHERICER LA &

2 fEP 2 DYZEAIIRBER
SRVCERTCIL, BRI RAER S NN, RIS Bk T
AW AN LD o7z
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