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Abstract

Either retinitis and occlusive vasculitis are rare but vision threatening ocular complications of chickenpox in children. In this
case report a | 3-year-old girl who developed chickenpox 2 days before complaining with visual loss in her right eye is present-
ed. She was vaccinated one dose of varicella zoster virus (VZV) vaccine when she was 12 months old. Best corrected visual
acuity was counting fingers at 1.5 m in right eye. A subtle anterior segment inflammation and mild vitritis were observed. Fun-
doscopic examination of right eye showed ischemia in paracentral macula and white foci of retinitis along the superotemporal
branch of retinal vessels. She was hospitalized and intravenous acyclovir treatment at 3 X 10 mg/kg daily dose was started.
Serum IgM and IgG for VZV were positive. Aqueous humor PCR test was also reported positive for VZV DNA. Oral meth-
ylprednisolone was added at a dose of 64 mg/day at the 3™ day acyclovir treatment. Macular edema developed at 4* week of
treatment and bevacizumab was administered intravitreally. After 3 injections retinal edema subsided completely. At 6-month
follow-up retinal ischemia in superotemporal periphery was observed and photocoagulation was added to treatment.
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Introduction

Varicella Zoster virus (VZV) infection can cause two distinct
clinical entities: The primary infection (chickenpox) and re-
activation (zoster). Chickenpox is a self-limited disease of
childhood and early adulthood; however, it rarely causes oc-
ular involvement. A variety of ocular complications related
to chickenpox in immunocompetent individuals have been
reported so far, such as, 3 and 6 cranial nerve palsies, in-
ternal ophthalmoplegia, external ophthalmoplegia with or-
bital myositis, conjunctivitis, episcleritis, scleritis, keratitis,

acute anterior uveitis, panuveitis, optic neuritis, perioptic
neuritis, neuroretinitis, necrotizing herpetic retinopathy with
or without retinal vasculitis or isolated retinal vasculitis (-
10). As immune system involves in pathogenesis of compli-
cations, it takes times for ocular symptoms to occur after
disease onset. Twenty-two cases of chickenpox related ret-
initis have been reported in literature and ocular symptoms
occurred at least | week after vesicular skin rush in all of
them, except one case, in which ocular symptoms occurred
in prodromal phase of chickenpox and preceded vesicules
(I'1) (Table I). This is the first case of chickenpox related
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ARN:Acute retinal necrosis.

retinitis and occlusive vasculitis in an immunocompetent
girl vaccinated for VZV and the second case which ocular
symptoms were seen in very early period of chickenpox
in the literature.

Case Report

This study was performed with informed consent and
followed the guidelines of the Ethics Committee of the
Ankara University Faculty of Medicine. A |3-year-old girl
was admitted to ophthalmology department of Ankara
University School of Medicine with a 3-day history of vi-
sual loss in her right eye. Review of her recent medical
history revealed that she was diagnosed with chickenpox
by virtue of vesicular skin rash started 5 days ago, and her
4-year-old sister also had chickenpox 2 weeks ago. Best
corrected visual acuities were counting fingers at 1.5 m in
her right eye and 20/20 in the left eye with myopic correc-
tion. Intraocular pressure was within normal limits. Ante-
rior segment’s microscopic examination revealed subtle
anterior chamber inflammation and mild vitritis. Fundu-
scopic examination of right eye disclosed white patchy
areas of retinitis and intraretinal hemorrhages along the
superotemporal branch of retinal vessels and yellow col-
ored paracentral macular ischemia (Fig. 1a). FFA showed
delayed filling of superotemporal retinal vein, staining of
venous wall, ischemia along the side of vein without leak-
age (Fig. Ib, c). Optical coherence tomography showed
the features of paracentral acute middle maculopathy;
band-like hyper-reflective plaque at the level of the inner
nuclear layer extending from the outer plexiform layer to
the inner plexiform layer at paracentral location (Fig. 1d).
The left eye was normal. Based on her recent chicken-
pox infection and clinical characteristics such as occlusive
vasculitis and white patchy foci of retinal involvement,
chickenpox retinitis was suspected, and for confirmation
anterior chamber paracentesis was performed for aque-
ous PCR analysis. After immediate hospitalization, intra-
venous acyclovir treatment at 3 x 10 mg/kg daily dose
was started. Aqueous humor VZV DNA and serum IgM
and IgG for VZV were reported positive. When we ques-
tion the vaccination history, we found out that when she
was |2 months old, she was vaccinated only one dose
for VZV vaccine according to national vaccine schema.
Her immunoglobulin subgroup analysis was normal and
CD4 lymphocyte count was within normal limits. Oral
methylprednisolone was added at a dose of 64 mg/day
at 3" day of hospitalization. After 5 days of treatment,
white foci of retinitis began to resolve. We discontinued
systemic steroid as the inflammation subsided rapidly.
She was treated with 14 days of intravenous acyclovir
and discharged with oral valacyclovir 3 x 1000 mg/day.
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Figure I. (a) Fundus photography of right eye discloses white patchy foci of retinitis and intraretinal

hemorrhages along the superotemporal branch of retinal vessels and yellow paracentral ischemia in

macula due to occlusive vasculitis. (b) Early phase of fluorescein angiography reveals delayed filling

of superotemporal branch of retinal vein and hypofluorescent areas corresponding to intraretinal

hemorrhages. (c) Late phase of the fluorescein angiography shows staining of superotemporal branch

of retinal vein without remarkable leakage. (d) Optical coherence tomography shows paracentral

irregular hyper-reflective band extending from the outer plexiform layer to the inner plexiform layer.

In the control visit at 4" week of treatment, best corrected
visual acuity was 20/50, retinitis resolved but macular edema
had developed (Fig. 2a, b). Intravitreal 0.1 ml/2.5 mg bevaci-
zumab treatment with prior anterior chamber paracentesis
to prevent intraocular pressure spikes was administered for

3 times in every month. Antiviral therapy was discontinued
at the 8 weeks of disease onset after confirmation of PCR
negativity of aqueous humor from paracentesis material for
VZV DNA. After 3 injections edema subsided completely.
At 6 month following-up retinal ischemia in superotemporal

Figure 2. (a) In the control visit at 4th week of treatment, fundus photograph shows that white

foci of retinitis had almost disappeared and temporal to macula white centered retinal hemorrhages

resembling Roth spots persist. (b) Optical coherence tomography reveals edema in temporal macula.
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periphery was observed and photocoagulation of ischemic
areas was applied. At the |st year of the treatment her visual
acuity was 20/80 and there was no edema and neovascular-
ization (Fig. 3a, b).

Discussion

VZV is an enveloped DNA virus, and it belongs to herpes
virus family like, herpes simplex virus, cytomegalovirus, and
Epstein-Barr viruses. Herpes viruses may all cause viral ret-
initis in healthy or immunocompetent patients. Acute ret-
inal necrosis (ARN) and progressive outer retinal necrosis
(PORN) represent a spectrum of rapidly progressing necro-
tizing herpetic retinopathies, caused by reactivation of latent
viral infection. The clinical picture resulting from herpetic in-
fection depends on the host’s immune status. ARN generally
involves immunocompetent patients, starts peripherally, and
spreads centripetally (12). The clinical diagnosis of ARN is
based on the diagnostic criteria established by the American
Uveitis Society, which consists of: (|) one or more discrete
foci of peripheral retinal necrosis, (2) occlusive retinal vascu-
litis with arteriolar involvement, (3) prominent inflammation

Figure 3. (a) The left fundus photograph 14 months after presenta-

tion reveals the disc and retinal vasculature has returned to normal.
There is superotemporal atrophic retinal scarring due to photocoag-
ulation. (b) Optical coherence tomography discloses a slight temporal
macular atrophy mainly in inner retinal layers.

in the anterior and posterior chambers, (4) circumferential
disease spread, and (5) rapid progression of disease in the
absence of treatment (13). ARN almost always occurs with
reactivation of a herpetic latent virus, nonetheless, prima-
ry herpes infections may cause a clinical picture resembling
ARN. PORN is multifocal outer retinitis with early involve-
ment of posterior pole and seen in immunocompromised
patients. Varicella zoster induced PORN has also been re-
ported in immunocompetent patients with idiopathic CD4
lymphocytopenia (14).

Only 1.8% of cases of chickenpox occur after the sec-
ond decade of life and produce more severe systemic ill-
ness than in children (15). It is not surely understood why
adults get serious complications whereas children has rel-
atively mild disease. In adults the immune system is stron-
ger and more mature than in children. Hypothetically, it
is possible, that existence of the aggressively strong and
potent cell mediated immune response to VZV in adults
may be harmful for the host, leading to excessive damage
of infected cells which consequently lead to more severe
disease and higher percentage of complications. The stron-
gest cell-mediated immune responses to VZV appear to be
in early adulthood (16).

When we searched the literature 22 cases of viral reti-
nitis related with chickenpox infection were reported up to
now (Table ). When we reviewed these cases, 6 of them
were younger than |8 years of age (27.2%). Among the pa-
tients younger than 18 years of age, 3 of them (50%) had
retinitis with peripheral retinal involvement and severe clin-
ical presentation with iridocyclitis and 2 of these cases also
had necrosis as seen in ARN. Remaining 3 cases (50%) had
similarities with our case such as, posterior pole involve-
ment, subtle iridocyclitis and mild retinitis without necrosis.
However, |6 patients older than |8 years of age had clinical
picture resembles ARN without exception (100%). Although
chickenpox is rare in adults, considering all these reported
cases, chickenpox retinitis is more common in adults than
children. Furthermore, we may hypothesize that chickenpox
retinitis in adults unexceptionally resembles ARN; neverthe-
less, in children clinical course can be milder. Considering
age difference of immune reaction, mild retinitis in our case
and in other three mild cases reported in children could be
related with immature cell mediated immunity however se-
vere reaction to chickenpox and ARN like course is inevita-
ble in adults.

Up to 16% of all patients with ARN experience symp-
toms of abnormal cellular immunity (12). Immunogenetic
predisposition may also be responsible for abnormal immune
response as well as impaired immunity or increased suscep-
tibility to infection and different clinical course of ocular in-
volvement in same age group.
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Cell-mediated immunity, mainly the CD4 lymphocytes
responses, are essential for recovery from primary or re-
activation infection with VZV (17). The initial encounter of
a naive immune-competent lymphocyte with an antigen in-
duces a primary immune response; a later contact of the
host with the same antigen will induce a more rapid and se-
vere secondary immune response. Immunological response
to chickenpox and zoster is different, advocating retinal in-
volvements may show different clinical features. Chickenpox
induces milder anti-varicella immune response which may
contribute to rapid improvement of ocular inflammation
with good visual prognosis and less anterior chamber inflam-
mation in comparison to varicella zoster. Retinal involvement
in chickenpox is less fulminant and less necrotic in nature
than varicella zoster which may results less retinal tear and
retinal detachment.

Vasculitis in the form of phlebitis or arteriolitis, as anoth-
er complication of chickenpox, may coexist with or without
VZV retinitis. In eight of 22 reported chickenpox retinitis
(36.3%), retinal vasculitis was coexisting with retinitis, as in
our case. The exact mechanism of pathogenesis of venous
thrombosis following VZV is not known as for arteriopathy,
but the postulated theories are vasculitis, direct endothe-
lial damage, or acquired protein S deficiency secondary to
molecular mimicry (18). In our case, retinitis resolved suc-
cessfully with anti-viral treatment in <4 weeks but macular
edema due to occlusive vasculitis became the major problem
to cope.

Varicella vaccine has been marketed since 2002, in Tur-
key. In Ist years of marketing a single dose vaccine after 12
months of age was recommended by pediatricians, as a result
one dose of vaccine was given to our patient in 2004. One
dose of vaccine showed good short-term efficacy in clinical
trials, and in the first observational studies (19). However,
recent studies on the causes, effects, and consequences of
breakthrough varicella after one-dose vaccination show that
varicella vaccine should be given in two doses at least 4-6
weeks apart to achieve effective, long-lasting protection
against chickenpox (20).

Due to its low bioavailability oral administration of acy-
clovir is not adequate for initial treatment, the standard of
treatment should be intravenous administration. The half-life
of acyclovir in circulation is around 3 h, so it is necessary
to administer three times daily. The dosage of 3 x 10 mg/
kg is a common regimen for the initial treatment. Although
there have been no controlled studies till now, oral treat-
ment is recommended up to 3—4 months following initial
intravenous treatment for ARN (21). Our case did not have
ARN, only had a mild retinitis which resolved 4 weeks after
the start of antiviral treatment. In addition, aqueous humor
PCR was negative for VZV DNA at week 8 of treatment.

Therefore, we discontinued antiviral treatment at 8 weeks.

Clinicians should be aware of chickenpox as a cause of
occlusive retinal vasculitis and retinitis even in vaccinated
children. Without treatment, the prognosis of is poor, with
progressive retinitis and ischemia, complex retinal detach-
ment; the outcome for these patients following vitrectomy
remains poor (23). This case demonstrates that with ear-
ly diagnosis and treatment, a good visual outcome can be
achieved.

Conclusion

Clinicians should be aware of chickenpox as a cause of occlu-
sive retinal vasculitis and retinitis even in vaccinated children.
Without treatment, the prognosis of is poor, with progres-
sive retinitis and ischaemia, complex retinal detachment; the
outcome for these patients following vitrectomy remains
poor. 23 This case demonstrates that with early diagnosis
and treatment, a good visual outcome can be achieved.
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