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Abstract
Background Anterior segment cytomegalovirus (CMV)
infection, which can be presented as anterior uveitis
and corneal endotheliitis, has recently been reported in
immunocompetent patients. We would like to access the
validity of two presumed characteristic clinical profiles:
profile 1, non-herpes simplex virus (HSV)/varicella
zoster virus (VZV) corticosteroid-recalcitrant inflammatory
ocular hypertensive syndrome (IOHS), and profile 2, corneal
endotheliitis with specific coin-shaped keratic precipitates
(KPs), that could be helpful in identifying CMV anterior
segment intraocular infection.

Methods Patients with either profile 1 or profile 2 or both
were enrolled consecutively from the uveitis service in
Chang Gung Memorial Hospital, Taoyuan, between January
1, 2006 and May 31, 2010. Diagnostic anterior chamber
tapping was performed and followed by real-time quantitative
polymerase chain reaction (PCR) to detect herpesviridae DNA
including HSV I and II, VZV, CMV, and Epstein–Barr virus.
Results Thirty-one eyes of 30 patients (21 males and nine
females) were enrolled in this study. CMV DNA PCR was
positive in 29 eyes of 28 patients (20 males and eight females).
Nineteen of 20 eyes (19 patients) in profile 1 had positive
CMV PCR. Ten of 11 eyes (11 patients) in profile 2 had
positive CMV PCR. The positive predictive value of profile 1
and profile 2 was 94.7% and 90.9%, respectively. The positive
predictive value of combining the two profiles was 93.3%.
Conclusions Non-HSV/ZVZ corticosteroid-recalcitrant
IOHS and corneal endotheliitis with specific coin-shaped
KPs could be used as the screening tool for CMV anterior
segment intraocular infection.

Keywords Cytomegalovirus . Coin-shaped keratic
precipitate . Corneal endotheliitis . Iritis . Uveitis .

Inflammatory ocular hypertensive syndrome

Introduction

Anterior segment cytomegalovirus (CMV) infections,
which can be presented as anterior uveitis and corneal
endotheliitis, have been reported recently in immunocom-
petent patients [1–12]. It has been identified as one of the
disease entities recently in what was previously classified as
idiopathic anterior uveitis and idiopathic corneal endothe-
liitis [11, 13]. CMV anterior uveitis has a wide spectrum of
clinical manifestations, but all the previously reported
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patients presented as hypertensive anterior uveitis [1–3, 8, 9].
CMV corneal endotheliitis is characterized by mild iritis and
corneal edema associated with coin-shaped and/or linear
keratic precipitates (KPs) [10, 11]; Koisumi et al. thought
coin-shaped KPs were a characteristic sign of CMV
endotheliitis [5, 10]. To make a definite diagnosis of CMV
anterior segment infection, aqueous tapping for polymerase
chain reaction (PCR) analysis or intraocular antibody assay
is necessary. However, the patients are reluctant to have
aqueous tapping and these tests are expensive in our country.
Besides, aqueous tapping on every patient with anterior
uveitis, the major part in the uveitis service, might not be an
acceptable ethical principle. A simple and useful screening
tool for CMV anterior segment infection is mandatory.

In this study, we would like to evaluate the validity of the
two presumed characteristic clinical profiles of CMVanterior
segment infection: (1) non-herpes simplex virus (HSV)/
varicella zoster virus (VZV) corticosteroid-recalcitrant
inflammatory ocular hypertensive syndrome (IOHS), and
(2) corneal endotheliitis with specific coin-shaped keratic
precipitates (KPs), to see if they help the clinicians to identify
such an infection, then make an accurate diagnosis and
initiate a prompt treatment to prevent subsequent morbidities.

Patients and methods

This study was conducted as a single-center retrospective
review of patients with anterior segment intraocular
inflammation between January 1, 2006 and May 31, 2010.
Laboratory data collected for each enrolled patient included
complete blood count with white blood cells differential
count, erythrocyte sedimentation rate, chest radiography,
tuberculin test, syphilis study, human leukocyte antigen B27
study, urine routine study, human immunocompromised virus
serology and CD4/CD8 T cell count study. In addition, they
were referred to an internal medicine physician for further
evaluation if necessary. Inclusion criteria for aqueous tapping
were: profile (1) Non- HSV/ VZV IOHS refractory to topical
prednisolone acetate (1%) hourly for at least 1 week; profile
(2) corneal endotheliitis with specific coin-shaped KPs,
irrespective of the magnitude of the IOP. The corneal
endotheliitis with coin-shaped KPs was defined as medium-
sized KPs arranged in a circumferential pattern with associ-
ated localized corneal edema (Fig. 1) [10]. Exclusion criteria
for this study were: (1) presence of posterior or intermediate
uveitis; (2) history or typical clinical presentations of HSVor
VZV ocular infections; (3) previous cataract surgery with
residual lens material; and (4) a known or suspicious
infectious uveitis etiology such as syphilis, human immuno-
deficiency virus, and tuberculosis. After obtaining informed
consent from the patients, diagnostic anterior chamber
tapping was performed followed by polymerase chain

reaction (PCR) to detect herpesviridae DNA including
HSV I and II, VZV, CMV, and Epstein–Barr virus (EBV).
This clinical study followed the Declaration of Helsinki and
was approved by the Institutional Review Board (IRB) of
Chang Gung Memorial Hospital.

The real-time polymerase chain reaction protocol was
based on the method by Stocher et al. [14]. The CMV PCR
primers were designed as GenBank accession numbers
NC001347 (CMV-L-for 5’-GACACAACACCGTAAAGC-
3’, CMV-L-rev 5’-CAGCGTTCGTGTTTCC-3’) suggested
by Gault et al. [15]. The PCR primers for HSV were
designed as GenBank accession numbers M16721 (HSV-
for 5’-GCTCGAGTGCGAAAAAACGTTC-3’, HSV-rev
5’-CGGGGCGCTCGGCTAAC-3’) suggested by Espy et
al. [16]. The PCR primers for VZV were designed as VZV -
for 5’-TGTCCTAGAGGAGGTTTTATCTG-3’, VZV-ref
5’-CATCGTCTGTAAGACTTAACCAG-3’) suggested by
Stocher et al. [14]. The PCR primers for EBV were
designed as EBV -for 5’-GGTAGGTCCCCTG-
GACCTGCCGCT-3’, EBV-rev 5’-CCCACCCACAGATC-
CAACGA-3’ as suggested by Chang et al. [17]. The
detection limit was reported at 250 virus-derived DNA
copies per millilter with high sensitivity and specificity
[14–17]. The detection limit was reconfirmed by the
standard curve of real-time PCR of our laboratory.

Patients were examined at 1 week, 1 month, and then
monthly thereafter. Additional visits were arranged
depending upon the patient’s condition. The treatment
trials included intravitreal ganciclovir injection only, oral
valganciclovir (Valcyte™, F. Hoffmann-La Roche Ltd,
Basel, Switzerland) only or intravitreal ganciclovir
injection followed by oral valganciclovir. The CMV
infection was considered controlled if the aqueous
inflammation was less than 1+ for more than 1 month
after the cessation of treatment. We graded the aqueous
inflammation on the basis of the grading scheme
developed by the SUN working group [18]. The age,
gender, follow-up length, best-corrected visual acuity
(BCVA), intraocular pressure, intraocular inflammation

Fig. 1 Slit-lamp photograph of a high-powered coin-shaped keratic
precipitates (white arrows) and the associated localized corneal edema
(*) (40×)
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activity, viral DNA PCR results and treatment strategy
were reviewed and recorded at the pre-tapping and final
post-tapping visits.

Descriptive statistics were reported as mean ± SD or
median ± SD for continuous variables. Differences between
two normally distributed groups were evaluated by Student’s t
test. Paired Wilcoxon signed-ranks test was used to compare
two values which were paired, but far from normal
distribution. All statistical assessments were two-sided and
evaluated at the 0.05 level of significance. A p value
adjusted by the multiple comparison tests was calculated in
each experiment. SPSS software version 12.0.1 for Windows
(SPSS, Inc., Chicago, IL, USA) was used for calculation.

Results

Thirty-one eyes of 30 patients conformed to profile 1 or 2.
All of the enrolled patients had neither systemic immuno-
deficiency nor leukocyte antigen B27 allele. The enrolled
patients included 21 males and nine females. The median
age of the enrolled patients was 54.5±16.0 years (range 25–
85 years). The average follow-up period after aqueous
tapping was 8.0 months (range 1–36 months). One patient
had bilateral eyes involvement. Demographics and summary
of the patients are listed in Table 1.

Twenty eyes of 19 patients (patients 1–19) fit profile 1,
i.e., non-HSV/ZVZ corticosteroid-recalcitrant IOHS. Nine-
teen eyes of 18 patients (patients 1–18) had positive CMV
DNAPCR result. The average genomic copy number of CMV
in the eyes with profile 1 was 3.8×105±1.0×106 /ml. One
patient (patient 4) had positive PCR result for both EBV and
CMV. The positive predictive value of profile 1 for CMV
iritis was 94.7%.

Eleven eyes of 11 patients (patients 20–30) were
presented as profile 2, i.e., corneal endotheliitis with
specific coin-shaped KPs. Ten patients had positive CMV
DNA PCR result. The average genomic copy number of
CMV in the eyes with profile 2 was 9.4×105±2.2×106 /ml.
The positive predictive value of profile 2 for CMV corneal
endotheliitis was 90.9%. All the patients with profile 2 had
associated mild aqueous reaction and all except five
patients (patients 18, 26, 27, 28, and 29) had elevated IOP.

When we combined the two profiles together, the
positive predicative value was 93.3%.

All the 28 patients with positive CMV PCR results
showed poor corticosteroid response for iridocyclitis and
endotheliitis. All patients except one (patient 26 in the first
trimester of pregnancy) received anti-CMV treatments.
Four eyes of three patients (patients 1, 6, and 22) received
oral valganciclovir treatment only (900 mg twice a day;
mean duration: 9.3 months; range 3–13 months); 11 eyes of
11 patients (patients 2–4, 7, 10, 11, 16–18, 23, 24) had the

intravitreal ganciclovir injection once without the following
oral valganciclovir; 12 eyes of 12 patients (patients 5, 8, 9,
12–15, 20, 21, 25, 27–29) received intravitreal ganciclovir
followed by oral valganciclovir (mean duration: 2.5 months,
range 0.5–6 months). All treated patients had good
inflammation control after anti-CMV treatments, but one
patient (patient 1) who was treated with oral valganciclovir
solely, had recurrent inflammation 1 month after cessation
of the medication. Four patients (patients 1, 14, 22, 27) had
persistent diffuse bullous corneal edema after treatments
and two patients (patients 22 and 27) received penetrating
keratoplasty for persistent diffuse corneal edema after anti-
CMV treatment and patient 22 had cataract extraction and
intraocular lens implantation simultaneously. Patient 28 had
two previous grafts that failed; CMV corneal endotheliitis
was diagnosed on the third graft. The IOP of the patients
was well controlled after anti-CMV treatments, and no
patients needed further filtering surgery.

Case reports

Patient 5

A 63-year-old male had hypertensive anterior uveitis in the
left eye since 1999, and had been treated with topical
corticosteroids and IOP-lowering agents. There was nothing
contributory in the right eye. The aqueous inflammation
responded poorly to the medication. He received trabecu-
lectomy and cataract extraction with intraocular lens
insertion surgeries in the left eye in April 2006 at another
hospital. The anterior uveitis persisted after the operation.
He was referred to us in November 2007. The BCVAwas 6/
12 in the left eye. The conjunctival bleb was high and
avascular in the nasal upper quadrant. The IOP was
33.6 mmHg in the left eye. The aqueous inflammation
was 1+ without flare. No iris atrophy or posterior synechiae
was detected. The fundus was normal but glaucomatous
cupping was observed.

The infection survey was negative for HIV, tuberculosis,
and syphilis and the HLA-B27 allele was negative. The
aqueous viral DNA PCR was positive for CMV. We did the
intravitreal injection of ganciclovir (2 mg/0.05 ml) in the
right eye followed by 4 weeks of oral valganciclovir
(900 mg twice a day). The iritis subsided and did not
recur. The BCVA was 6/12 and the last IOP was 20 mmHg
at the 5-month follow-up.

Patient 20

A 32-year-old male was diagnosed with glaucomatocyclitis
crisis in the right eye in October 2004. The left eye was
normal and not contributory. The uveitis had been poorly
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controlled for the following 2 years. The intraocular
pressure had been fluctuating between 25 and 40 mmHg.
He came to our service on January 2007. The ocular
examination showed BCVA was 6/30 and intraocular
pressure was 38.7 mmHg. Corneal endotheliitis with
specific coin-shaped keratic precipitates was noted in the
right eye (Fig. 2a). The vitreous was clear. The fundus was
normal except for the glaucomatous optic cupping change.
The infection survey was negative for HIV, tuberculosis,
and syphilis. HLA-B27 was negative. We performed
aqueous tapping and found that the viral DNA PCR was
positive for CMV but negative for HSV and EBV.

He received intravitreal injection of ganciclovir (2 mg/
0.05 ml) 2 weeks later after diagnosis, followed by oral
maintenance valganciclovir (900 mg twice daily) for
3 months. The keratic precipitates and corneal edema
subsided with the treatment regimens (Fig. 2b). The visual
acuity was 6/15 after 5 months of treatment. The IOP
decreased to 7.4 mmHg, but the BCVA also decreased to 6/
20 due to hypotensive choroidopathy at 17-month follow-up.

Discussion

In this study, we assessed two clinical manifestations: non-
HSV/VZV corticosteroid-recalcitrant IOHS (profile 1) and

corneal endotheliitis with coin-shaped KPs (profile 2) that
could be predictors of anterior segment CMV infection. We
used real-time quantitative PCR detection of CMV DNA as
the definitive diagnostic tool and the positive predictive
value of profile 1 and profile 2 was 94.7 and 90.9%,
respectively. The overall positive predictive value for the 2
profiles for CMV anterior segment infection was 93.3%.
In addition, most of our CMV DNA-positive patients had
responded to ganciclovir or valganciclovir treatment
clinically, which lent further credence to CMV as the
causative agent.

Two different presentations in CMV anterior segment
infection have been reported in immunocompetent patients
in the literature. One is corneal endotheliitis [5, 6, 10, 19–
21] and the other is anterior uveitis [3, 7, 8, 22, 23]. In the
reports of patients with CMVanterior uveitis, high IOP was
one of the clinical manifestations [7, 8, 21]. In the patients
with CMV endotheliitis, however, high IOP was not
described in every case. In Koizumi's eight-case series of
PCR-proven CMV endotheliitis, four had good IOP under
medical control and two had normal IOP as in our five
patients (patients 22, 26, 27, 28, and 29) [10]. Contrary, in
Chee's study of ten cases of PCR-proven CMVendotheliitis,
all of them presented with high IOP. The IOP was included in
profile 1 because anterior uveitis is the most common type of
uveitis and the high IOP could narrow down the screening
range. Topical corticosteroid has been commonly used in
anterior uveitis with good therapeutic achievements. It is also
a good diagnostic tool for differentiating infectious from non-
infectious etiology if the treatment response is poor [24]. We
added it into this profile as a criteria to further narrow down
the candidates for study inclusion. Nevertheless, high IOP
was not included in the cases in profile 2 because the coin-
shaped KP is unique. Koizumi et al. believed that the coin-
shaped KPs were a characteristic sign of CMV corneal
endotheliitis and may represent the viral plaques generally
seen in virus titration procedures [10]. Shiraishi et al.
inspected one of the coin-shaped lesions under a confocal
microscope and identified a group of large endothelial cells
with owl's morphology, which is a pathognomonic sign of
CMV infections [19]. When we add elevated IOP to profile
2, the positive predicative value decreased to 54.5% in our
study.

Chee et al. devised a similar screening profile for
hypertensive anterior uveitis [8]. They enrolled 105 eyes
with hypertensive anterior uveitis for the aqueous viral
DNA PCR and 24 eyes (22.8%) tested positive for CMV.
The different positive predictive value between their study
and ours could be the different clinical profile criteria.
Although the risk of aqueous tapping is not high, it is not
allowed by our IRB committee to be routinely applied to
every patient with anterior uveitis clinically, so we did not
include all cases of all hypertensive anterior uveitis but

Fig. 2 a Photograph of the right eye of patient 20 showing corneal
endotheliitis with specific coin-shaped keratic precipitates (arrow-
heads). b Photograph of the right eye of patient 20 showing the keratic
precipitates and corneal edema subsided after 5-month treatment
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narrowed down the inclusion population with the criterion
of “refractory to topical corticosteroid treatment”. This is
also the reason why we did not have the control group of
uveitis or non-uveitis patients and no negative predictive
value could be determined in this study.

The virus DNA titer on real-time PCR had a wide
variation in our study. Because of the retrospective study, it
was hard for us to know the real interval between the onset
of symptoms and the aqueous tapping, which might be
associated with viral DNA concentrations. However, most
our patients responded well to anti-CMV treatment and
repeat tap for the patients, who had persistent corneal
edema after treatment, revealed no detectable CMV DNA,
so this indicates that CMV might be the etiologic, not
bystander virus. We did not do intraocular CMV antibody
assay because of the limited volume of the specimens. In
addition, intraocular antibody assay has not been found to
be a more sensitive test for CMV anterior segment
infection [3, 7].

We recommend that patients with CMVanterior segment
infection should receive treatment when morbidity, such as
corneal edema or glaucomatous change, develops. Koizumi
et al. reported two patients with CMV endotheliitis
experienced persistent bullous keratopathy due to no or
delayed ganciclovir treatment and Kandori et al. reported
three additional such cases, as in our four patients (patients
1, 14, 22, and 27) [10, 11, 25], because the clinical corneal
remission after anti-CMV treatment may depend on the
amount of normal endothelium at the start of treatment.
Chee et al. treated the CMV DNA-positive patients with
ganciclovir if they had progressive glaucoma optic disc
damage or increasingly frequent attacks of hypertensive
uveitis with the attendant risk of developing glaucoma [8].
This is also one of the reasons that we defined these two
clinical profiles. However, the standard treatment has not
yet been established since CMV anterior segment infection
is an entity observed only fairly recently. Oral valganciclovir
[7], topical ganciclovir [10], intravenous ganciclovir, and
intravitreal ganciclovir injection [8] have been suggested as
treatment options to suppress the intraocular CMV infection.
We tried several treatment protocols on our patients and
found intravitreal ganciclovir (2 mg/0.05 ml) as the loading
dosage combined with oral valganciclovir, which was
prescribed according to the severity of the post-injection
inflammation index, may be a good treatment strategy for
CMV anterior uveitis [26].

In conclusion, non-HSV/ZVZ corticosteroid-recalcitrant
IOHS and corneal endotheliitis with specific coin-shaped
KPs could be used as the screening profiles for the
diagnosis of CMV infections. Patients with such ocular
manifestations deserve a further laboratory study. Viral
DNA PCR for aqueous humor could serve as an effective
diagnostic tool for CMV infection. Treatment with antivirals

may be warranted in patients when morbidity such as corneal
edema or glaucomatous change is observed.
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