HE BO2LEXBRRHNEFRE RE

IRESTIRAEE D IR DK - HFIRFEE Y A L 2 DNA &

ApthE £BH BH HKE KE K HRX #2H &2

B K R ®

#63%& ZE5E HIRI
20094E5 H 15 H 1T



% 20 2EEFBREHZSHEEE (3) BE (0Us-3) EGER  63(5): 707-710, 2009

IRERAHIRIEE DR R DRI - wikiEE 7 4 LA DNA &
IAREE? 2H BT #E KES
BA X 2R 8

*1 HEERERREREGE R FRATIARRBEDE 2 M2 fmb iR
*3 HREREMREMISE v & — x4 HEEREMKEEIAKEIER 7 0y 7 4 THAZ Y AV AERY

EX BN BBEREZORBEPONKE - BREZ DAL (varicella zoster virus : VZV) -DNA £
DIE, WREFE  WSUIIEBERBZICHEOBEEREE 6 6, BRMSFERERERL, VILFT
Lo ZEM PCR TNIRZATAIWZABER D )—Z22T0L, U754 L PCR T VZV-DNA 7% A
Tl R BROBER (n=6) "SBMED VZV-DNA (FE3 2.4%10° copy/ml) A,

BROFER (n=4) 1SE VZV-DNA (49 1.0x10°% copy/ml) A I iz, EBRODUAILZEF
BERLUBRICSEAETRLZ. REROUAIREERABEICERLBRIIEN Dz, & @ REE
REZT, BRBLVEREDRANSSED VZV-DNA 'z, BROVAIVIEIIERELVE

%L:%ﬁ\jft:o

DNA level of varicella zoster virus in the tear fluid in patients with
herpes zoster ophthalmicus
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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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Abstract Intraocular lymphoma (IOL) is rare lymphoma
that frequently infiltrates the central nervous system (CNS).
An optimal treatment has not been established, and its
prognosis is quite poor. We treated three IOL patients with
CNS involvement by concurrent administration of intra-
venous and intravitreal methotrexate (MTX) injection. The
intraocular lesion responded in all patients. One patient
achieved complete response (CR), whereas the other 2
patients were in partial response for CNS lesion, added
whole brain radiation and achieved CR. In 3 eyes of 2
patients, an intravitreal MTX injection (VMTX) was
administered 2 h after a systemic MTX injection (sMTX)
and the intravitreal MTX concentration was measured
twice: 2 h after sMTX and 24 h after vYMTX. The half-life
of MTX in the vitreous fluid was estimated to be 12.4—
215 h by assuming the first-order elimination kinetics.
Although the concentration was still high 24 h after YMTX
(69.94-82.89 pM), there were no ocular complications.
The serum MTX concentration was not influenced by
adding vMTX to sSMTX. Grade 3 adverse event, leukocy-
topenia, was observed in only 1 patient. No grade 4 event
was observed. Although further evaluation is required,
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concurrent SMTX and vMTX may be effective for IOL
with CNS involvement.
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1 Introduction

Intraocular lymphoma (IOL) is an extranodal non-Hodgkin
lymphoma (NHL) in which the lesion is in the eyeball,
involving the retina, the uvea, and the vitreous body. Pri-
mary [OL (PIOL) in which lesions are confined to the eyes
is very rare, and its rate of occurrence is approximately
1-2% of all extranodal NHL [1]. It is quite difficult to
make pathological diagnosis of IOL because the eye is too
important and too small to obtain sufficient materials.
Recently the ratio of intravitreal IL-10/IL-6 >1 has been
used as a diagnostic marker of IOL [2]. Detection of
rearrangement of the immunoglobulin heavy chain gene by
polymerase chain reaction (PCR) is also used for confir-
mation of monoclonality, because most IOLs are B cell
type [3]. However, the diagnosis is still difficult, and the
median duration from the onset to diagnosis is 12.5 months
(4-60 months) [4]. In addition, IOL has central nervous
system (CNS) involvement at a high frequency (60-80%)
during the clinical course [3]. There is a close relationship
between CNS lymphoma (CNSL) and IOL and it has been
also reported that 15-25% of patients with CNSL, which is
multifocal in most cases, have ocular diseases [5]. These
facts make the prognosis of IOL extremely poor, and the
median survival is approximately 1220 months [5].

An optimal treatment for IOL has not been established.
Recently, the effectiveness of an intravitreal methotrexate
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(MTX) injection for ocular lesions of IOL has been
reported [6, 7]. However, it is insufficient for control or
prevention of CNS involvement [6]. Meanwhile, the stan-
dard treatment for CNSL is a systemic intravenous injec-
tion of MTX (sMTX), but the effect of SMTX on ocular
lesions is reportedly insufficient [8]. Thus, concurrent
SMTX and intravitreal MTX injections (VMTX) are con-
sidered effective for IOL, especially for the patients
accompanied by CNS involvement.

We experienced 3 IOL patients with rapidly progressive
CNS involvement and treated them with concurrent sMTX
and vMTX. We also examined and monitored the MTX
concentration in the vitreous fluid after sMTX and vMTX
in 2 cases (total 3 eyes). In this study, we report the clinical
courses of these patients and the effects of concurrent
SMTX and vMTX treatment on their diseases.

2 Materials and methods
2.1 Diagnosis of IOL

We diagnosed IOL in patients by observing lymphoma cells
in the vitreous fluid or by confirming IgH gene clonality
using the PCR assay or deviation of the surface light chain
expression using flow cytometry. In addition, we considered
the elevation in interleukin (IL)-10 in the vitreous fluid
along with the IL-10/IL-6 > 1 ratio as a characteristic
feature of IOL using enzyme-linked immunosorbent assay
(R&D systems, Minneapolis, MD, USA).

DNA was extracted from a vitreous sample to detect
rearrangement in the VDJ region of the IgH gene. PCR
was performed according to a previously reported proce-
dure [9].

2.2 Systemic chemotherapy

Chemotherapy was administered according to the report of
Abrey et al. [10]. In brief, MTX was administered 5 times
every 2 weeks at 3,500 mg/m*/day, vincristine (VCR), 5
times every 2 weeks at 1.0 mg/mzlday, and procarbazine
(PCZ) at 100 mg/mz/day for 7 days 3 times at odd times of
MTX and VCR administration.

2.3 Measurement of MTX concentration

Concentrations of MTX in serum and vitreous fluid were
measured using the fluorescence polarization immunoassay
method with a TDx assay system (Abbott Laboratories,
Chicago, IL, USA).

The work complied with the principles of the Declara-
tion of Helsinki. The studies for the PCR assay, cytokine
measurements, and VMTX were approved by the ethical
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committee of Tokyo Medical and Dental University, and
written informed consent was obtained from each patient.

3 Case reports
3.1 Case 1

A 74-year-old woman was admitted to our hospital because
of bilateral blurred vision. Severe vitreous opacity was
detected in the left (Fig. 1a) and the right (data not shown)
eyes. She had a history of pulmonary tuberculosis and
chronic hepatitis C. Vitrectomy on the left eye was per-
formed first. Although cytological diagnosis was class 3, a
monoclonal band for the IgH gene was detected using the
PCR assay. In addition, concentrations of intravitreal IL-10
and IL-6 (normal is undetectable level) were elevated
(Fig. 1) with the IL-10/IL-6 ratio of 5.7. Vitrectomy on the
right eye was also performed in succession, and atypical
class 5 lymphoid cells were detected. IL-10 and IL-6
concentrations were also elevated (Fig. 1), and the IL-10/
IL-6 ratio was 3.5. Thus, she was diagnosed with IOL.
Magnetic resonance imaging (MRI), lumbar puncture,
f-fluorodeoxy glucose positron emission tomography/
computerized tomography (FDG-PET/CT), bone marrow
aspiration and biopsy were performed and no additional
lesions were revealed. Thus, we finally diagnosed her with
PIOL. Treatment with 400 ug vMTX for each eye was
started. It was effective and vitreous opacity and ocular
fundus findings improved rapidly and markedly (Fig. 1b).
The IL-10 level in the vitreous fluid decreased rapidly and
was undetectable after 2 and one time vMTX in right and
left eye, respectively (Fig. 1). No adverse events occurred,
although the patient had chronic hepatitis. VMTX was
administered once a month; however, 6 months after
diagnosis, the IL-10 level in the vitreous fluid increased
again (Fig. 1). In addition, some white spots developed on
the retina of the left eye (Fig. 1c). There were no neuro-
logical symptoms, but an enhancing lesion was detected in
the left lateral lobe bordering on the posterior horn of the
ventricle by brain MRI (Fig. le). Taken together, we
diagnosed a recurrence of IOL with CNS involvement. The
cytology of the spinal fluid was class 2, and a systemic
survey revealed no other involvement. We started systemic
chemotherapy as described in “Materials and methods”.
Because of chronic hepatitis, however, we reduced the
doses of PCZ and VCR to 100 and 1 mg/day, respectively.
MTX was administered to the vitreous cavities of both eyes
on days 2, 13, 22, and 34. Grade 3 leukocytopenia was the
only adverse effect greater than grade 2, and no ocular
complications were observed. After the treatment, the vit-
reous IL-10 level was undetectable, and the ophthalmo-
logical findings improved (Fig. 1d). Finally, the CNS
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Z2R RN

VCR
PCZ

SMTX| sMTX sSMTX| sMTX| |sMTX
VCR VCR VCR VCR
PCZ pPcz

{

Concentration of cytokines in the right vitreous fluid (pg/mL)

IL10109 <ND 32 <ND <ND <ND
IL6 31 <ND

Ratio 3.5

Concentration of cytokines in the left vitreous fluid (pg/mL)

IL10 172 <ND 70 <ND 37 19 <ND <ND
IL6 30 <ND

Ratio 5.7

Date (Month)

Fig. 1 Clinical course of Case 1. vMTX intravitreal methotrexate
injection. Black arrows indicate each VMTX. sMTX systemic
intravenous injection of methotrexate, VCR 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
1 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 because 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 ratio 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/pL (class 3). We started vVMTX
followed by concurrent sSMTX 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. ¢ Magnetic resonance imaging
of the brain at recurrence of ocular lesion, gadolinium contrast, T1-
weighted image. The enhanced lesion was detected at the posterior
angle of the left lateral ventricle. f 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 IL-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 year.

3.3 Case 3

A 53-year-old woman was admitted to our hospital because
of bilateral blurred vision. Severe vitreous 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. 3c). Intravitreal IL-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 IOL. 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. vMTX intravitreal methotrexate
injection. Black arrows indicate each VMTX. sMTX systemic
intravenous injection of methotrexate, itMTX intrathechal methotrex-
ate injection. Gray arrows indicate each itMTX. 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

@ Springer

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 summarized 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 eye of case 3, and 16.8-21.5 h in the left eye of
case 3.

4 Discussion

The optimal treatment for JOL 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 3. vMTX intravitreal methotrexate
injection. Black arrows indicate each VYMTX. sMTX systemic
intravenous injection of methotrexate, VC vincristine, PCZ procarba-
zine, ND not detected. a Bilateral fundus findings at diagnosis. Severe
opacity of the vitreous was detected. b Opacity was cleared after
finishing systemic intravenous and intravitreal injection of metho-
trexate. ¢ Flow cytometry of the right vitreous fluid. Dominant

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

Table 1 Concentration of

Vitreous 2 h after

Serum sMTX
with vMTX

Serum sMTX
without vMTX

Vitreous 24 h after adding
vMTX to sMTX (pM)

methotrexate SMTX (uM)
Case 2 11.86

MTX methotrexate, sMTX Case 3 right 1.91

systemic intravenous MTX

injection, vMTX intravitreal Case 3 left 3.39

60.94 114 uM (24 h)  1.47 uM (24 h)
0.12 M (48h)  0.09 uM (48 h)
72.11 099 uM (24h)  1.07 uM (24 h)
0.16 uM (48h)  0.16 uM (48 h)
82.89

MTX injection

compared to irradiation. De Smet et al. investigated the
effect of vMTX for 18 IOL patients. Among them, 16 were
treated with 400 pg/dose of YMTX 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 vVMTX. They also

concluded that IOL 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/m?
MTX administered every 28 days for 11 doses). As shown
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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 [61
vMTX 44 eyes of 26 patients 95% (CR 91%) 0 ND ND 7N
(16 with CNS and systemic)
sMTX 9 78% (CR 67%) 86% (6/7) 100% ND (8]

MTX methotrexate, sMTX systemic intravenous MTX injection, vMTX 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 recurrence 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
involvement.

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 pM). 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
intravitreal 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.

@ Springer

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 sSMTX 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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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-
cial stroma are noted in the right
eye. B Discrete and nodular opac-
ities are noted in the deep stroma
of the central cornea in the
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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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 aqueous 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)
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reaction (PCR), herpes simplex virus-1 (HSV-1}, iridocyclitis, keratitis.
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(RUBIFERSE) WA NE © T113-8519 BB THKIBE 1-5-45 HIKER SRR EA LR E N RS 2,5
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L7BIRE 2 ) MERPABRNEROFRERYT. 20X
I, NVRATANVADPFREOFEES &) BRI, fEEH
WABERERIIEEMR L Vo BN 2T R bR v
& BROZDHCER T 3 % v, SHEEED
2, AP ICABRERILEEME &0 HSV ISR & &
NaEFREEDLEZ VI ERELEOFEARL D HSV-1
DNA 75 polymerase chain reaction (PCR) & TRtz 7R
L. HSV-1 IR EREREEZEZ oIz 3EM R L 2D
THET 5.

I % Bl

2007 4 2 A 4 5 2008 4E 3 A o #f i, WEERSEH K
SRR (ULTF, %A 222 L, WEEREEOHIREK
X ) HSV-1 DNA »%ki &, HSV-1IHERKELEZEZ
&7z 3 FEH.

(FE®I1) 587, ZH.

BRI FIROEMET, Folil, HHESHBALL0EE
#22 L, EBRANET 06), RELA B6mmHg), II
BEoH7VFaX by ER, T8 V5 3 FRREH
R NS, HE LRV 2007 2 ISR ZZ L
otz

MBI R - #7136 080.9 (1.2X +0.25DCceyl—0.75D
Ax70°), Z=HR 0.15 (0.7X —1.25DCcyl—1.00D Ax75°), R
EIXAR 15mmHg, AR 25mmHg. ZIROFHREICE #
DEELYETEIERAREEELEY, cell 2+REDPERE
DILHRDBA LN, fAERKEASNE P72 (H1).
MEeEk, RECEFETREZL, BROBACEEOHR
WENASNT, AREMEIIRRE LR TRETETZRL
Tz OB RERICMAA 704 FARTSE

X1 EF 1 OWZEERBER
SHOEE % G UBRBMABRSEILED L TR LB ALNRT
Wiz,

(115)

LaWZ E XD AVRAEIMHERMELZ R, (74—
LAF-arerybodiEEKREOIm/ERRL, &% PCR
TANVRATIANVALEPL8BDRAY ) —= v 7 &fTo
7o, FO%, HSV-1 DNADBEMEEZRL, EEPCRT
DNA a¥—¥#HEL-EI A 1.7X10°copy/ml L HIE
—FH Eh.

B8  RERIZNT Y2 0¥V 1,000me/ H OPIRE 3 AR,
TYr/uEVBKELIASE, X¥xFVUARLIHB4ET
HelcHEL, BELAZT7TEY Y53 F]1H750mg Ak
THELHPITEPL Lz, BRI AELYE, RSN, R
BoMBIZA ST, HRHED 1.5X+0.50DCcyl—0.50D
Ax70°) I E L7

(ERI2) 57wk, Bk

B B H 2 SAIROFM, FEEAEBEL, MELL-L
2007 2 AL 2B L.

FZ R R, AR 0.2 (0.4X —0.50DCcyl —1.00D
Ax110°), ZHE0.7 (1.2X+0.50DCcyl—1.00D Ax20°), R
JEIZAR 47mmHg, 7R 18mmHg. AHRIZHRWERTEM,
cell 1+ DEVILHE KA A SN2, AERSL ARG EILE
Wirabhiahor (K2). FHEELE REICRERRIE
%<, WMARRICEAERAOR P22, ARMEIEE
RTET LTz 3EMICHHRATOANNVRZADBENDH
DAV RZAMICH BRI E BV, BIEKZ IRIL BRI
PCR 21T L72. ZO&HE HSV-1 DNA %' 1.2X 10 copy/
m/ LB IR S hi.

5l VEERIZNT Y 2 T ¥V 1,000mg/ H O PRE 481
TYr7uVIEBRE1H3ME, XF A5V UHIR1IH4ARET
HalcgEL, BFELERED-v v = b=V HilEEE T
£ &5 3IF1HT750mg AIRTHEPLLICER L i

B2 fEF 2 OHBEEIRFER
BRVERETEIN, OISR A SN, B AR
LEWREALN o7
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3 fEF 3 OUBHEREEE
SCBRRFCIL, KB OIRAE AR A B IS % B S IR %,
MR BREESHR LN

A, MREM, RENE O HBLIZA ST, HIRE
71 (15X +0.50DCcyl—1.25D Ax130°) 2% L 7-.

(EE®I3) 56 %, Xtk

BURIEE © 1AM S 0RO, Rk, 6, IBE
BdVEEZZZ Uiz, AR AFEEETER &S BA A
b7z, R XFVUER, FEYRA Y UREET RS
THHFEATT 5 bE L vz 2008 4 3 B YE 4 @42
ZL7.

WIRBREARAT R - BL0713AHR 0.3 (0.8X +2.75DCTcyl—5.00D
Ax10°), 7R 0.6 (0.7X+1.75DCcyl—0.50D Ax130°), R
AR 12mmHg, AR 14mmHg. AR WERET I,
KRB ORERAR BT ILEY, cell 4+ DITH %, WHHE
ENRALNTD, AEREZASK o7 (K3). HHED
EPICPHELE REICREFTRIASW R o7, A
FEROAIEELRE DA SN, ABMERECILEIRTE
TEZRLTW 2704 FERICENT 2 R EREEL &
DANVARZMEZBE, BIEKZ R LRI PCR 2347 L
7e4ER, HSV-1 DNA #%1.3X107copy/m/ & & 2 ¥ — ¥tk
HhaE .

R BT YO EVRBE L HSE, Xy x5V
FIRLH4EZRE LA, BIRSEEIBE L2720, N
Ty 7a¥ )l 1,000mg/ HOWRZBB L 2 A% 4108
#LA BB, RS, RSO BB %
<, BBR#HH (1.0x +1.50DCcyl—0.75D Ax110°) k&
L.

o = ®
BMANVARZT AV R (HSV) EHESR%IC = AR %
S, A, RSRERZCRRAN AR, MR FRICIREE L T
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WAHZEDPHRESNTWAY, HSVIZ X FXF 2MI8I2L Y
RN ERES R D A v ZDSFEIEHEAL Ui Ok |2 R ik
WEE, B U IEERBICEREYRET 2 7 4 V2D &

0, WRMEZE, MRS, A (BRR, EER NER),
PRMERE 2, MR L) B, IR TBAER, ATEEELEE
Vo LRREAVERITEELER YA VATH 2.

SEO IEFITIE, MPERELOBEIRE,SEES
TEIEETHY, 3PP 2FNCHRELBADOERELSE
ABEAERTE2EMICA SN0, AL L ITHERIIEE
S H N dro 72, HSV MLM AR 48 T 80000 1y 7 £ |-
BERR AN S R 5Nk, FIMEDEIRE 215
W 22 D54, Posner-Schlossman fEfERE (PSS) X E o
ENDRETH Y, BERAHO ) ETICHEREL L DI
SNTVWBIEPEn Ll s b,

Van der Lelij 57 XML B ZEME LD SAEREIT A SR
RORREMABAE ) EABEII LT 24 ZOREKE
PCR E 723 THET L 25, 20 % 4SHSVY, 4 42°
VZIVEEZZ OGN EHELTWE, ZOHETIEI0%ICIE
FELEABAROLN, 32%ZABMEFETLTED, 20%i%
LA PSS LZW STz SEO3F 26T H BE -
ADHALNTED, KO EREL CERTERED RS
NZHEITIE, BBFICABERD R TH AN SRR 5
DLENH B LB b SEO 3 ES TR LR TABME
FETLTEY, BRIBSENICABREIZA SN d o728
FBZ ST T A HRRTALNRZ Y AV ZAAERILL T w2
WEEEAE 2 SNz, HSV R VZVIZ X 2B EREESIC X
SICREMR IS REAE Y AALTHOHET S
ENZVESRTEY, SED3EFTD, BHH»SHAL
NRAHN L BB I T DN b o 727 HIRHLH R0
HIEL Tz H 5 & Bbhie

VAT & ) PSS IZIEALRAERO B E AR E N T W5 A,
Yamamoto 5% (&K IRYE ICERE DULHEREMAR L % E S BIRE
EEZ C DEL PSS LB 8 W ORTE K 2 I L
HSV, VZV, CMV 243 % PCR #J{F L, HSV DNA #%
BEHETHo 72 MEL TS, BHEOWL 2PDHEN LS
1299 PSSEMDF M DK EREMA LS S CMV DNA
2 CMV BEPEPHMBENE Z DB 2. TS IZGER
EDOLVRENIALN, BIEEOEIRE 245 KRt
VB EB72HE, HSV, VIV, CMV 2 EDALRZR
BREZSQHIIBVWTRETALENH L EELNS.

FZHESYE, 1999 4405 2007 EDOBIZ LR+ S L2 R
&S BYEE 100 P2 SHRPAEZHRILL, & F AL RZ Y
A VA 185 8D DNA 2 PCR THET L 7= 45 B4 i &
LTEY, ABREZMESHSVIIHERALEEZ SN
THEBIF 2 1T HSV DNA 2°t:TdH 0, VZVILEERA
RKEZEZONI16 B 10 HIT VZV DNA DB T - 7.

(116)



FRRTE & 5 ERI TR ABNTO T 4 VABEDL L 2
D, BIEKEICY A VATKREERIZC L, AEREZED
VIR EREETIIILEATOY 4 L ABEREIRLE &
O, WMEAFIZYANVASBREBEEARLTVOTRRVAIER
b

HSV I B ERGLEOERE, TyraoErensyrn
EAlEuvotiiy A VARORE, 85 sERELRS.
SR LER 3 TIRAT O, FREOATIIREET, AT
04 PSRt BREOHE I, AV RALIIREK
R EZBLENFHLLBbRAZ i, WIANVIED
L, ER 3 TIRLGH Y A VAEORFHRS AT TN
w#RZLL, WIRERE L L ZAHEDA LI, AN
AMITHERAEL T, EFRIC Lo TR 4 VAEIZEH
BEPFTRLNREFATALENH L LEZ LN,
BLEX 0 FIRMOBIRE % £ 5 B EREROBFIRR L
LT, AERERIIEEGL O Y A LRI
LERA R TH HSVIHERBREZZ D LENH B L
Bbhi.
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