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Congenital Varicella-Zoster Virus Infection and Barrett’s Esophagus

Xilla T. Ussery,* Paula Annunziato, Anne A. Gershon, Departments of Pediatrics, Microbiology and Immunology, and
Pathology, Baylor College of Medicine, Houston, Texas; Department ofBarbara S. Reid, Octavian Lungu, Claire Langston,

Pediatrics and Microbiology, Columbia University College of PhysiciansSaul Silverstein, Kenneth K. Lee,* and Carol J. Baker
and Surgeons, New York, New York

Congenital varicella syndrome is a rare complication of varicella-zoster virus (VZV) infection
during pregnancy. An infant was exposed to VZV at 18.5 weeks of gestation and had eye and skin
abnormalities at birth and persistent feeding difficulties, prompting esophageal biopsies at 12 days
and 20 and 20.5 months of age. Esophageal tissues demonstrated specialized intestinal metaplasia
(Barrett’s esophagus). VZV DNA (in situ hybridization) and proteins (immunohistochemistry and
polymerase chain reaction) were found in esophageal epithelial cells adjacent to the Barrett’s lesion.
Immediate-early 63 protein (IE63) of VZV was demonstrated in the day 12 specimen, and IE62
and the late VZV glycoprotein E (gE) were found in the 20-month specimen. Clinical and endoscopic
improvement followed fundoplication and acyclovir therapy, but VZV DNA and IE62 persisted in
esophageal tissue. These findings associate VZV with specialized intestinal metaplasia within the
esophagus and suggest a novel site for either latent or active VZV infection.

specific antibodies. At 18.5 weeks of gestation, she was exposedPrimary varicella-zoster virus (VZV) infection during preg-
to her 5-year-old daughter with chickenpox and received varicellanancy can result in a spectrum of outcomes affecting both the
zoster immune globulin 2 days later. Nine days after onset of themother and fetus. In the mother, infection may be mild or
daughter’s rash, the mother developed varicella. There were nocomplicated by pneumonia and even death. When infection
other complications or illnesses during her pregnancy.occurs during the first trimester, there is a 1%–9% chance that

Postnatal history. The infant was a 2780-g (10th percentile)
the fetus will develop congenital varicella syndrome [1]. This

white girl, born at 40 weeks of gestation by spontaneous vaginal
syndrome is characterized by cicatricial skin scarring, eye and delivery. Her Apgar scores were 7 and 8 at 1 and 5 min, respec-
brain abnormalities, and limb hypoplasia. Several other abnor- tively. Feeding intolerance became apparent on day 1. On day 3,
malities, including swallowing dysfunction and aspiration barium swallow revealed severe gastroesophageal reflux, uncoordi-
pneumonia, also have been reported [2]. We describe the first nated swallowing, significant aspiration, and an area of narrowing

and irregularity in the distal esophagus. Esophagogastroduodenos-case of congenital varicella syndrome associated with special-
copy on day 12 showed circumferential exudative inflammationized columnar epithelium with intestinal metaplasia in the
and edema of the distal 2 cm of the esophagus, corresponding withesophagus, commonly called Barrett’s esophagus [3]. We used
the radiographically abnormal region. This area was above thein situ hybridization and immunohistochemistry to demonstrate
lower esophageal sphincter (LES) and diaphragmatic pinch. TheVZV DNA and proteins in esophageal tissue adjacent to the
Z-line or squamocolumnar junction could not be identified endo-Barrett’s lesion found at 12 days and 20 and 20.5 months of
scopically, but there were no gastric rugal folds in this area. Neuro-

age.
logic examination was normal. The patient was treated with ranitid-
ine, cisapride, and formula feedings via nasogastric tube. However,
feeding difficulty persisted and cine esophagram on day 31 re-Case Report
vealed extreme esophageal dysmotility. The infant underwent gas-

Antenatal history. This was the second pregnancy for a 34- trostomy tube placement and fundoplication on day 37.
year-old woman without a history of VZV infection or VZV- On day 38, ophthalmologic examination revealed bilateral mac-

ular chorioretinal lesions with anomalous vasculature, optic disk
pallor, and a nuclear cataract on the right. Also, she developed 3–
4 erythematous-based vesicular lesions on the right thigh, from
which VZV was subsequently isolated, and several faint 2- to 3-Received 22 November 1997; revised 18 March 1998.
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hematemesis. She underwent repeat upper endoscopy and biopsy. cytoplasmic VZV IE63 (figure 1A, B). The third esophageal
The distal 2 cm of esophagus was erythematous and friable; white mucosal fragment showed villiform mucosa resembling small
exudate was visible 3–4 cm above the LES. Intravenous acyclovir intestine with columnar epithelium and goblet cells; there was
(30 mg/kg/day) was begun, and the child underwent repeat fun- focal surface erosion and marked acute inflammation. The
doplication. Three days after the completion of 10 days of changes were consistent with specialized intestinal metaplasia
acyclovir, a third endoscopy was done. The esophageal mucosa

of the esophagus (figure 2A). This fragment was negative for
appeared normal, although the abnormal mucosa noted prior to

VZV by both in situ hybridization and immunohistochemistrysurgery was in the area of the fundoplication wrap and could not
for IE63 (figure 1C and D).be visualized.

At 20 months of age, the infant underwent a second endo-At 38 months of age she is blind but has no other neurologic
scopic procedure, and biopsies were taken 2 cm, 3–4 cm, andimpairments, and developmental testing is consistent with a func-

tional age of 30 months. 5–6 cm proximal to the LES. Histology of the most distal
biopsy revealed chronically inflamed squamous mucosa with
a central area of glandular epithelium with goblet cells (figures
2B and C). VZV DNA again was detected in the nuclei ofMethods
epithelial cells by in situ hybridization; immunohistochemistry

The child underwent endoscopy at 12 days and 20 and 20.5 months detected IE62 and gE in the nuclei and cytoplasm of many
of age, and biopsies were obtained with careful attention to their epithelial cells (figure 1E–G). After fundoplication and
relationship to the LES. Tissue from the second and third endoscopy

acyclovir treatment, a third endoscopy was done at age 20.5
procedures was cultured for viruses. The biopsy specimens were

months. Biopsies taken within 3 cm of the surgically alteredfixed in formalin and embedded in paraffin for routine histopatho-
LES, representing mucosa §4 cm above the esophagogastriclogic examination and staining with alcian blue at pH 2.5.
junction, revealed mild chronic inflammation consistent withSections of paraffin-embedded esophageal biopsy specimens ob-
a resolving inflammatory process (figure 2D). VZV DNA wastained at 12 days and 20 and 20.5 months of age were prepared
detected in the nuclei of several epithelial and submucosalfor in situ hybridization, immunohistochemistry, and polymerase

chain reaction (PCR) following previously published methods [4]. cells; immunohistochemistry detected only IE62 and not gE in
In situ hybridization for VZV was done using a fluorescein-labeled the nuclei and cytoplasm of epithelial cells (figure 1H–J).
oligonucleotide probe complementary to 27 internal base pairs of In situ hybridization for HSV-1 was negative for all 3 esoph-
the VZV open-reading frame 54, with the sequence CCFGATG- ageal biopsies. PCR of the esophageal fragments for VZV and
CAACFGTTGGFCCAGAGGAGCFGG, where F denotes fluo- for the human b-globin gene were negative, indicating that
rescein. To control for nonspecific hybridization, in situ hybridiza-

DNA extracted from this specimen could not be amplified.
tion using a herpes simplex virus type 1 (HSV-1) probe also was

Viral culture of tissues obtained on the second and third endo-done [5].
scopies also was negative.Immunohistochemical analysis was done after treating the slides

with Serotec Target unmasking fluid (Harlan Bioproducts for Sci-
ence, Indianapolis) according to the manufacturer’s recommenda-
tions. The VZV immediate-early proteins, IE62 and IE63, were Discussion
detected by rabbit anti-IE62 (provided by I. Hay, State University
of New York, Buffalo) and rabbit anti-IE63 (provided by B. Ren- Infection with VZV commonly occurs in childhood, with
tier, University of Liège, Liège, Belgium), and visualized by fluo- 70%–80% of young adults in the United States reporting a
rescein-conjugated anti-rabbit secondary antibody (Boehringer history of chickenpox. It is estimated that õ25% of adults
Mannheim, Indianapolis). We further amplified the signal with without a history of chickenpox are susceptible to VZV infec-
anti-fluorescein alkaline phosphatase–conjugated antibody as pre-

tion [6]. Unfortunately, there are few data regarding the inci-
viously described [4]. The VZV glycoprotein gE was detected

dence of VZV infection and congenital varicella syndromewith fluorescein-conjugated anti-gE antibody (Ortho Diagnostics,
during pregnancy. Current studies estimate the risk of congeni-Raritan, NJ).
tal varicella syndrome to be õ10% if infection occurs during
the first trimester [1]. By all accounts, it is a rare occurrence
and to date, õ100 cases have been described. This is one ofResults
the first reports of congenital varicella syndrome with tissue
confirmation of the diagnosis.The esophageal biopsy on day 12 was taken from the area

of circumferential inflammation within the distal 2 cm of esoph- Our patient had classic manifestations of congenital varicella
syndrome, including eye and skin abnormalities. In addition,agus, and provided 3 mucosal fragments for histologic evalua-

tion. Two of these revealed basal hyperplasia with moderate zoster, documented by culture, appeared at 5.5 weeks of age.
Although esophageal dysmotility has been reported in infantsneutrophilic infiltrate without eosinophils, consistent with acute

esophagitis. In these 2 fragments, VZV DNA was detected by with congenital VZV syndrome [2], and VZV infection of the
esophagus has been reported [7], specialized columnar epithe-in situ hybridization in the nuclei of epithelial cells. Immuno-

histochemical analysis of these fragments detected nuclear and lium with intestinal metaplasia, also called Barrett’s esophagus,
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Figure 1. In situ hybridization and immunohistochemical analysis of VZV in esophageal biopsies. A, Biopsy at 12 days of age. VZV DNA
in nuclei of majority of epithelial cells is detected by in situ hybridization. B, Biopsy at 12 days of age. VZV IE63 in nuclei and cytoplasm
of epithelial cells is detected by immunohistochemistry. C, Biopsy at 12 days of age from site of glandular metaplasia. VZV DNA is not
detected in epithelial cells by in situ hybridization. D, Biopsy at 12 days of age from site of glandular metaplasia. VZV IE63 is not detected
in epithelial cells by immunohistochemistry. E, Biopsy at 20 months of age before acyclovir treatment. VZV DNA in nuclei of few epithelial
and submucosal cells is detected by in situ hybridization. F, Biopsy at 20 months of age before acyclovir treatment. VZV IE62 in nuclei and
cytoplasm of many epithelial cells is detected by immunohistochemistry. G, Biopsy at 20 months of age before acyclovir treatment. VZV gE
in nuclei and cytoplasm of epithelial cells is detected by immunohistochemistry. H, Biopsy at 20.5 months after acyclovir treatment. VZV
DNA in nuclei of several epithelial and submucosal cells is detected by in situ hybridization. I, Biopsy at 20.5 months of age after acyclovir
treatment. VZV IE62 in nuclei and cytoplasm of many epithelial cells is detected by immunohistochemistry. J, Biopsy at 20.5 months of age
after acyclovir treatment. VZV gE is not detected in epithelial cells by immunohistochemistry.

associated with VZV infection previously has not been re- squamous epithelium and columnar epithelium with intestinal
metaplasia. These histologic findings were found again at re-ported.

Accurate diagnosis of specialized columnar epithelium with peat endoscopy 19.5 months later.
Although the diagnosis of specialized columnar epitheliumintestinal metaplasia in the esophagus depends on careful docu-

mentation of the localization of the pathology [8]. Although in the esophagus is more common in adults, it has been reported
in infants and children. These histologic changes are usuallythe Z-line in our patient was obscured because of mucosal

inflammation, the biopsy sites were above the diaphragmatic associated with long-standing gastroesophageal reflux [9]. Two
explanations concerning the pathogenesis of VZV-associatedhiatus in an area without gastric rugal folds that corresponded

to the abnormal area on barium esophagram. Biopsies taken at Barrett’s esophagus appear plausible. First, the esophageal
findings may be due to direct epithelial injury from VZV infec-the same level of the tubular esophagus demonstrated both
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tion. Alternatively, neural damage caused by VZV infection infected with VZV in utero are at risk of developing zoster
during infancy [13]. Although VZV typically reactivates nomay have resulted in dysautonomia with secondary chronic
more than once in a person’s lifetime, in some instances, multi-reflux and esophagitis. Barrett’s esophagus and VZV infection
ple episodes of reactivation occur, such as occurs in patientsof adjacent esophageal mucosa were evident at 12 days of age,
with HIV infection [14]. The patient described in this reportsupporting the hypothesis that VZV infection of the esophagus
was not infected with HIV but may be predisposed to multipleled to the development of specialized intestinal metaplasia. At
episodes of zoster because of inadequate cellular immunity20 months of age, our patient again had active esophageal VZV
resulting from VZV infection early in gestation [15]. Previousinfection that most likely represented reactivation of virus, al-
experience indicates that immune responses to subsequent epi-though we cannot discount the possibility of longstanding, per-
sodes of zoster are sufficient to maintain VZV latency in chil-sistent VZV esophagitis. Intermittent VZV reactivation could
dren with congenital varicella syndrome. Whether cessation ofexplain the persistence of abnormal esophageal epithelium de-
VZV replication in this case will have a favorable impact onspite medical and surgical anti-reflux therapy.
the patient’s esophageal lesions is yet to be determined.In situ hybridization of esophageal tissue obtained from our

patient with congenital VZV infection at 12 days and 20 months
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