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Herpes zoster in an immunocompetent infant with a
history of varicella in early infancy and after a minor
injury — case report and literature review
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SUMMARY

Introduction Chickenpox is a common pediatric disease, while herpes zoster (HZ) is rare among chil-
dren, especially among infants. HZ in infancy may appear after intrauterine or postnatal infection with
varicella-zoster virus (VZV). We report on a case of HZ in an immunocompetent infant who had a history
of chickenpox in early infancy.

Case outline A seven-month-old male infant was presented with skin changes in the left T1 and T2
dermatomes. Skin changes appeared eight days after the infant had a mild left-arm traction injury. The
patient’s medical history revealed that he had a mild form of chickenpox at the age of three and a half
months. After the clinical diagnosis of HZ was made, he was treated with oral acyclovir 20 mg/kg every
six hours for five days and had complete recovery without any sequelae.

Conclusion Risk factors for pediatric HZ are immunosuppression and chickenpox during the first year of
life. Local trauma is a reported risk for VZV reactivation among adults. To our best knowledge, our case
is the first reported pediatric case in which the injury of the left arm precedes HZ appearance. Routine
vaccination against chickenpox may be an important preventive measure because herd immunity will
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protect infants and immunocompromised children from getting chickenpox and thus HZ.
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INTRODUCTION

Herpes zoster (HZ), also known as shingles,
occurs as a result of reactivation of varicella-
zoster virus (VZV) which persists in latent
form within sensory ganglia after primary in-
fection. HZ is rare in immunocompetent chil-
dren. In the first year of life, HZ may appear as
a consequence of intrauterine infection or after
birth due to postnatal infection with VZV. We
report a case of HZ in an immunocompetent
infant who had a history of chickenpox in early
infancy. We also review the literature on risk
factors for the development of HZ infection in
children.

CASE REPORT

A seven-month-old male infant was presented
to the outpatient clinic with a three-day history
of skin changes in the left armpit and left up-
per arm. Skin changes appeared eight days after
the child had a mild left-arm traction injury.
The injury happened on the same day when
the child received the vaccine against hepatitis
B. Radial head subluxation was diagnosed by
an orthopedic surgeon who performed a re-
duction maneuver in the outpatient settings
after which the infant regained full mobility of

the arm. The patient’s medical history revealed
that he had been a full-term normal delivery
with a birth weight of 2.9 kg. At the neonatal
ward, complete blood count and routine blood
biochemical analysis were performed and the
results were as follows (normal range for age is
shown in parentheses): leukocyte 18.9 x 10°/L
(5-21 x 10°/L), hemoglobin 185 g/L (135-195 g/L),
platelet 330 x 10°/L (150-450 x 10°/L). The
differential leukocyte count showed 48% of
neutrophils (19-49%), 3% of bands (0-15%),
35% of lymphocytes (26-36%), 14% of mono-
cytes (7-18%), 0% of both basophils (0-1%)
and eosinophils (0-1%). Blood levels of glu-
cose, urea, creatinine, total protein, albumin,
total and direct bilirubin, sodium, chloride,
potassium, calcium, aspartate transaminase,
alanine transaminase, and C-reactive protein
were normal. The infant was breastfed for the
first five months of life. He was fully vaccinat-
ed according to schedule (including Bacillus
Calmette-Guérin vaccine at the neonatal ward,
which is part of a routine vaccination program
in Serbia) and he did not experience any vac-
cine side effects. He had a mild form of chick-
enpox with around 50 skin changes and with
no accompanying fever at the age of three and
a half months. As an epidemiological risk fac-
tor, parents reported indoor gatherings with
friends and family two weeks before varicella
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Figure 1. Initial clinical presentation of the patient with papules,
vesicles, and crusts within left T1 and T2 dermatomes

eruption, but the definitive source of the infection re-
mains unknown. The infant’s mother had chickenpox at
age of eight years. Also, the mother was tested for HIV and
TORCH pathogens during the first trimester of pregnancy
and all tests were negative. The rest of the past medical
history was unremarkable.

On physical examination, the infant’s weight was 8100
g (at the 40th percentile) and his length was 70 cm (at the
65th percentile). There was polymorphic rash (papules,
vesicles, and crusts) in dermatomes T'1 and T2 (Figure 1).
The infant was slightly irritable while the rest of the exami-
nation was normal. At that time, his complete blood count
was as follows (normal range for age is shown in parenthe-
ses): leukocyte 14.25 x 10°/L (6-17 x 10°/L), hemoglobin
116 g/L (109-138 g/L), platelet 412 x 10°/L (150-450 x
10°/L). The differential leukocyte count was: neutrophils
18.7% (23-66%), lymphocytes 72.5% (18-60%), monocytes
5.03% (5-13%), basophils 0.37% (< 2%), eosinophils 3.4%
(< 6%). We established the diagnosis of HZ based on clini-
cal presentation and medical history.

The infant received treatment with oral acyclovir 20 mg/
kg every six hours for five days. Ten days after the start of
treatment all skin changes became crusts (Figure 2). At the
next follow-up visit, four weeks after diagnosis, complete
resolution was noticed. In the six months follow-up time,
there were no sequelae, his psychomotor development was
normal and he did not suffer from any other infection
during this period.

Parents provided written consent to report the case of
their child.

DISCUSSION

Primary infection with VZV causes varicella, also known
as chickenpox. Chickenpox is a disease of childhood with >
90% of individuals tested being seropositive by 10 years of
age in most countries [1]. In Serbia, where vaccine against
VZV is not part of the routine vaccination schedule, the
percentage of seropositive results increases from 41.2% in
the age group of 1-4 years to 92.7% in the age group of 15
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Figure 2. Clinical appearance at the follow-up visit 10 days after the
start of treatment

to 19 years [2]. The seroprevalence among infants young-
er than one year is 75% which is higher than in the age
group 1-4 years, probably due to the presence of passively
transplacental transfer of maternal antibodies [2]. During
the first year of life infection with VZV can be acquired
transplacentally (if the mother was seronegative before
pregnancy and acquire the infection during pregnancy)
or after postnatal exposure. Regarding postnatal exposure,
infants born from seropositive mothers are at lower risk
to contract varicella in the first few months after birth.
However, if an infant develops the disease, he/she will have
a mild form of the disease or subclinical infection because
of transplacentally transferred maternal VZV-specific an-
tibodies, as was the case in our patient [3].

After primary infection settles down, the virus remains
latent in sensory nerve ganglia. The reactivation of the la-
tent virus manifests as HZ. The triggers for reactivation are
still not well understood, but declining VZV-specific cell-
mediated immunity plays an important role. The known
risk factors for the appearance of HZ are immunocom-
promising states such as malignancy (especially leukemia
and lymphoma), HIV infection, organ transplantation, use
of immunosuppressive medications (e.g., chemotherapy
agents, corticosteroids), and chronic diseases [4, 5].

The overall incidence of HZ among children younger
than 18 years of age was estimated to be 74 per 100,000
person years [6]. The incidence among unvaccinated chil-
dren younger than five years is 20 per 100,000 person years
[7]. The incidence of HZ among vaccinated children is 78%
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lower than among unvaccinated children and the incidence
among immunocompetent children was 5-6 times lower
than in immunocompromised children [6]. A higher risk
for HZ was found in children who had chickenpox dur-
ing their first year of life [6]. The probable cause is that
immature adaptive T-cell responseis less able to withhold
VZV in the latent state [8]. In countries where vaccine
against chickenpox is a part of the routine vaccination
schedule, the trend of decreasing HZ incidence among
unvaccinated children was noted. It is likely due to a lack
of primary VZV infection resulting from herd immunity
in a highly vaccinated population [6]. In children who had
chickenpox during the first year of life, the duration of
latency ranges 8—142 months, which is significantly longer
than 3.5 months of latency as it was in our case [9]. The
probable cause of this early virus reactivation was a minor
injury to the left arm. Studies on adults showed the associa-
tion between HZ and trauma at the HZ site and the effect
was rapid peaking in the first week after trauma, which is
consistent with our case [10, 11]. Although injury-induced
VZV reactivation is not well understood, the probable
mechanism is excessive stimulation of the sensory nerve
which triggers reactivation of the latent virus in the sen-
sory ganglion. Another possible mechanism may be local
immunity impairment by direct trauma and subsequent
immune escape of latent virus [10]. Reactivations of VZV
after different types of vaccines (vaccine against influenza,
hepatitis A, rabies, Japanese encephalitis, and COVID-19)
were described in adult patients, but to the best of our
knowledge HZ after hepatitis B vaccine was not reported
yet [12, 13, 14]. Immunomodulation after hepatitis B vac-
cine was observed, but there is weak evidence that hepatitis
B vaccine contributed to VZV reactivation in our case [15].

HZ can be a manifestation of cellular or combined im-
munodeficiency. Our patient did not fulfill any of the clini-
cal criteria, which would indicate the need for diagnostic
evaluation for primary immunodeficiency [16]. Also, he
did not have risk factors for acquired immunodeficiency
(e.g., immunosuppressive therapy, malignancy).

The most frequent skin localization of HZ in children
is thoracic dermatomes, as it was in our patient [17, 18,
19]. Classical clinical presentation of HZ in an immuno-
competent child includes the appearance of papules and
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vesicles within one, rarely two adjacent dermatomes. Later
on, crusts develop from papules and vesicles. Pain and/or
pruritus in the involved area may precede rash. Systemic
manifestations such as fever, lymphadenopathy, and head-
ache may occur. The differential diagnosis of HZ includes
impetigo, poison ivy rash, strophulus infantum, and mili-
aria rubra. Our patient had a typical clinical presentation,
therefore careful history taking, physical examination, and
observation of skin changes evolution were sufficient to
establish the diagnosis of HZ. In cases with atypical le-
sions, the diagnosis may be confirmed by detection of
multinucleated giant cells in the Tzanck smear of scrap-
ings from the floor of vesicles or by positive VZV PCR in
vesicle fluid. Pediatric HZ has a good prognosis. The most
common complication among immunocompetent children
is a bacterial skin infection, while postherpetic neuralgia,
the most common complication in adults, is less frequent
in children [20].

Considering that HZ has a mild course in most children
with a lower incidence of complications than in adults,
antiviral therapy is usually reserved for immunocompro-
mised patients and patients with disseminated disease. We
decided to treat our patient with oral acyclovir because it
was reported that antiviral therapy shortens the disease
course and period of contagiousness, antiviral therapy
should be considered in immunocompetent patients of
any age with HZ to accelerate healing and prevent further
spread among susceptible individuals [19]. The benefit is
the most obvious if the therapy is started in the first 72
hours of illness [21].

Children who get chickenpox during the first few
months after birth can have a mild form or even clini-
cally unrecognized disease if the mother had immunity
to VZV before pregnancy. It could be challenging to diag-
nose HZ in such cases. Although an injury is a well-known
risk factor of HZ in adults, to the best of our knowledge,
our patient is the first described pediatric case of injury
precipitated HZ. Routine vaccination against chickenpox
may be an important preventive measure because herd
immunity will protect infants and immunocompromised
children from getting chickenpox and thus HZ.
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Xepnec 30cTep Kog UMYHOKOMMNETEHTHOT 040jUYeTa Noc/ie nNake nospeae ca
aHamMHe30M 0BYUjUX 6orniba Y paHOM 0A0jeHaYKOM Y3pacTy — NpUKa3 601ecHUKa

W nperneg, autepartype

JosaHa C. lumunh’, bopuc Jeroposuh?
'YHuBep3uTeTCKa fievja KnnHKKa, beorpag, Cpbuja;

YHnBep3UTETCKM KNUHUYKM LieHTap Cpbuje, KnuHuKa 3a nHdekTBHe 1 Tponcke 6onectn ,Mpod. ap Kocta Togoposuh’, Beorpag, Cpbuja

CAXETAK

YBop OBuvije 6orume cy yecta 601ecT y negujatpujckom ys-
pacTy, AOK je xepnec 3ocTep (X3) pefak Ko Aelie, a U3y3eTHO
pepak Kof ofojuyagun. Y ogojeHaykom nepuogy X3 ce moxe
jaBUTK Kao nocneanLa NHTPayTePUHE NN NOCTHATANHE UH-
deKumje BUpycom Bapuyena-3octep. Mpurkasanu cvo ciyydaj X3
KO MMYyHOKOMMETEHTHOT Ofj0jueTa Koje je npenexano oBunje
60rvtbe y paHOM Ofl0jeHauKoM nepuomy.

Mpukas cnyyaja MyLiko ofojue y3pacta cefam meceLy npe-
rnefaHo je 36or KOXKHUX MpomeHa y pernju T1 1 T2 gepmaTtomMa
neBo. KoxxHe NpomeHe Koje oaroeapajy X3 cy ce nojasue ocam
[laHa HaKOH LUTO je 0f0juYe MMANOo Matby TPaKLIMOHY NoBpeay
neBe pyke. /13 nnyHe aHamHe3e ca3Hanu cMo Aa je oaojue
MMaso oBumje boruntbe y y3pacTy of Tpu v no meceua. HakoH
LUITO je KNMHNYKM NOCTaB/beHa AnjarHo3a X3, ofojuye je neyeHo
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OopanHoM NprMeHOM aurKnosupa y aosun 20 mg/kg Ha wect
CaTV TOKOM MeT faHa U MOTNYHO Ce ONopaBuIio, 6e3 NKaKBUX
nocneguua.

3akmpyuak OakTopu pr3rKa 3a nojaBy X3 Kog AeLie Cy cTake
MMyHOCYMpecuje 1 oBurje 6orvme y NpBoj roAvHY X1BOTA.
Kop onpacnuix ce Kao jegaH of dakopa priavka HaBOAM NpeT-
XofHa Tpayma y peruju X3. [pema Halwmum ca3Hakb1ma, OBO je
NPBM ONMcaH cnyyaj X3 y ofojeHauykoM y3pacTy rae je noBpesa
neBe pyKe NpeTxofuna nojasu X3 1 BepoBaTHO 61na okmaad 3a
peaKTu1BaLmjy BUPYC Bapuyena-3ocTep. PyTWHCKa BakLMHaLmja
NpOTVB BUPYCa Bapyyena-30ctep 61 6una BaxxHa NPeBEHTUBHA
Mepa, jep 61 cTULatbem KONEKTUBHOT UMyHUTETa IMYHOKOM-
NPOMUTOBaHU 1 ofojuaj 6unu 3awTnheHn op obonesarba of
0BYMjUX BOrUHba, @ CaMUM TUM U X3.

KrbyuHe peun: xepnec 3ocTep; ogojuag; nospeaa
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