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Neonatal herpes simplex virus infection:
maternal risk stratification and
management of at-risk neonates

Herpes simplex virus infection during the neonatal period is a relatively rare but serious
diagnosis, associated with significant morbidity and mortality. Stratified management of
mothers whose infants are at risk of perinatal infection and associated neonatal actions should
be considered on a case-by-case basis. In this article, we discuss current guidance and challenges
to clinical practice using a case-based approach to aid learning.
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1. Antenatal detection of HSV must be
communicated across obstetric and
neonatal teams for optimal care for
mother and neonate.

2. Identifying and managing risk factors
antenatally, including empirical
maternal antiviral treatment, can
reduce vertical transmission of HSV.

3. Risk stratification should be used to
guide investigations and indication for
empirical antiviral treatment in
neonates.

4. Women with HSV infection in
pregnancy should be counselled about
expected management of the neonate
and potential prolonged hospital stay.

N eonatal herpes simplex virus (HSV)
infection is rare, with an estimated
incidence of 10 cases per 100,000 live
births worldwide." It is associated with
significant morbidity and mortality with a
mortality rate of up to 26%.>* Identifi-
cation of and stratified management of
mothers whose infants are at risk of
perinatal infection is reccommended in the
UK, guided by a combination of maternal
and obstetric considerations. Stratification
of the risk of perinatal infection and
associated neonatal/paediatric actions
remains a clinical challenge that must be
considered on a case-by-case basis.

A hypothetical case for learning

A female infant was delivered at 37 weeks’
gestation following induction of labour for
concerns about fetal growth restriction.
The infant’s mother had received antenatal
steroids the day before delivery.

The infant was delivered vaginally three
hours after rupture of membranes
weighing 3.05kg. She was born in good
condition without any need for
resuscitation. She stayed with her mother,
who planned to breastfeed. The infant was
reviewed at one hour with signs of
respiratory distress (tachypnoea, nasal
flare, subcostal recession) with oxygen
saturations of 92%. She was admitted to
the neonatal intensive care unit for non-
invasive respiratory support. She was
supported with continuous positive airway
pressure for 12 hours with supplemental
oxygen maximum 30% and received
intravenous (IV) benzylpenicillin and

gentamicin after a blood culture was taken.

At six hours of age, a history of herpes
came to light and local guidance was
reviewed along with antenatal documen-
tation. There was a history of primary
maternal genital herpes infection four
weeks prior to delivery, treated with oral
aciclovir 400mg three times a day until
delivery. There were no active maternal
herpetic lesions at the time of delivery.
According to this, the infant was
categorised as high risk for perinatal
transmission of HSV, due to primary
infection less than six weeks before delivery
(FIGURE 1). She was carefully examined and
no skin, conjunctival or oral lesions were
identified. She was commenced on
empirical aciclovir 20mg/kg IV three times
a day and investigations were sent as per
the high-risk group (FIGURE 2). A full
blood count, coagulation and liver
function tests were requested and were
normal. A blood sample was sent for HSV-
1 and 2 polymerase chain reaction (PCR)
and again 48 hours later; HSV was not
detected in either sample. Swabs for HSV
PCR were sent from the mouth,
conjunctiva and skin at 48 hours and were
negative. A lumbar puncture was
performed at 36 hours of age and cerebro-
spinal fluid (CSF) was sent for HSV-1 and
2 PCR. The results were negative.

The infant completed a 10-day course of
empirical IV aciclovir at 20mg/kg/dose
three times a day. She was re-cannulated
multiple times during this course. She
remained well throughout admission with
no skin manifestations or any other clinical
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When did maternal HSV | Overall Delivery details Risk
infection occur? transmission | (if rupture of membranes, ROM, timing is unknown — assume to be >4hrs)
risk

Primary: pre-pregnancy <1% No lesions within six weeks of delivery

Any mode of delivery

Any duration of ROM

Any fetal monitoring

Any gestation LOW
Recurrent HSV in this ~3% No lesions at delivery, any gestation, any mode of delivery LOW
pregnancy Lesions at delivery &
Or Caesarean with ROM <4hrs, any gestation LOW
Pr'im.ary.HSV infection Lesions at delivery, >37 weeks & any of
within six weeks before Vaginal delivery, or caesarean section after ROM >4hrs or fetal blood sampling MEDIUM
deliver

2 Lesions at delivery, <37 weeks** & any of

Vaginal delivery, or caesarean section after ROM >4hrs or fetal blood sampling HIGH
Primary HSV infection 40-50% Caesarean with ROM <4hrs pre-delivery and no fetal blood sampling, any gestation Low
:;V'f'hm Slx TEEEE Caesarean with ROM >4hrs OR vaginal delivery OR fetal blood sampling, any gestation | HIGH

elivery

Vaginal delivery HIGH
Unknown (mother Swab lesion urgently and send for HSV PCR. Discuss with virologist for processing of PCR and retrieval/testing of
presenting in labour/late | maternal booking sample for specific HSV serology. It is not likely to be available in time to affect management
pregnancy with lesions) Manage as primary infection
Maternal HSV identified | Maternal lesions should be swabbed for HSV PCR and history sought
in t.wo weeks post- Baby should be examined and risk stratified as above (recurrent/primary lesion at delivery). If high risk or
delivery primary or unknown infection, baby should be discussed with neonatal, paediatric infectious disease or virology

consultant — likely to need clinical assessment and management as per high risk group

FIGURE 1 Local guidance on risk stratification according to timing of HSV infection in the mother and the labour and delivery details.”
*Although antenatal aciclovir suppressive therapy reduces maternal HSV shedding, it does not change risk stratification. **It is unknown at what
gestation HSV Ig transfer is adequate for protection. Note that 28 weeks is the cut off used in UK guidance for protection from varicella-zoster

virus infection.**

concerns. She was cared for on the
postnatal ward from day two of life and
was discharged home on day 10 of life,
with advice. The mother remained an
inpatient with her on the postnatal ward
and was upset by the unexpected,
prolonged admission and multiple painful
procedures her baby endured.

HSV-1 and HSV-2

HSV-1 and HSV-2 are alpha herpes viruses
belonging to the family Herpesviridae,
derived from the Greek word herpein (‘to
creep’). They are enveloped viruses with a
double-stranded DNA genome. The virus
establishes latency after a primary
infection, and periodically reactivates
causing recurrent symptomatic disease.
Importantly it can also cause asympto-
matic viral shedding that is clinically
unapparent.” HSV-1 and HSV-2 can both
cause genital infection, with HSV-1 being
more classically associated with orolabial
lesions and HSV-2 being the more
common cause of genital lesions. More
recently, however, HSV-1 has become the
predominant virus causing genital herpes,

B Type of maternal infection (primary >
recurrent)

B Maternal HSV antibody status

B Mode of delivery (vaginal > c-section)

B Longer duration of rupture of
membranes (>4h pre-delivery)

B Integrity of mucocutaneous barriers (use
of fetal scalp electrodes and other
instrumentation)

m Type of HSV (HSV-1 > HSV-2)

B Lesions present at delivery

B Prematurity (because sufficient HSV 1gG

may not have been passed
transplacentally to protect the neonate)

TABLE 1 Risk factors for neonatal acquisition
of HSV?

responsible for up to 78% of genital herpes
in some populations of young women.*
When considered alongside the decreasing
HSV-1 seroprevalence in adolescents and
young adults, these trends mean that an
increasing number of young people are
without protective HSV-1 antibodies at the
time they become sexually active.”

Maternal genital HSV infection

When an individual with no prior HSV-1
or HSV-2 exposure acquires either virus
in the genital tract, a first-episode primary
infection occurs. After primary infection,
viral reactivation from latency can result
in a recurrent infection. These recurrences
occur in the presence of pre-existing
antibodies. Approximately two-thirds of
women who acquire genital herpes during
pregnancy have no symptoms to suggest

a genital HSV infection. This is consistent
with the finding that 60-80% of women
who deliver an HSV-infected infant have
no evidence of genital HSV infection at
the time of delivery and have neither a
past history of genital herpes nor a

sexual partner reporting a history of
genital herpes.®

Assessing risk of neonatal HSV
infection

Perinatal risk factors alter the risk of
neonatal acquisition of HSV. Some of these
are modifiable and should be discussed
with the mother antenatally where the risk
is recognised (TABLE 1).’
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Risk stratification according to
maternal and perinatal factors

FIGURE 1 shows an example of a risk
stratification model used at Newcastle
upon Tyne NHS Foundation Trust.
Infants are grouped as low, medium or
high risk according to the timing of
maternal infection, as well as labour
and delivery details.

Management of at-risk
asymptomatic neonates

FIGURE 2 demonstrates the management
of at-risk neonates according to risk
stratification, adapted from Newcastle
upon Tyne NHS Foundation Trust
guidance."

Neonatal HSV infection

Neonatal infection with HSV is a
potentially devastating complication of
maternal genital herpes. It is rare but is
associated with considerable morbidity
and mortality. The majority (>85%) of
neonatal herpes infections occur from
exposure to HSV-1 or HSV-2 shed in the
genital tract during delivery. Neonatal
herpes infection due to a reactivated
maternal infection is possible but the risk
is low because of the presence of protective
maternal IgG antibodies, which cross the
placenta to afford immunity to the
neonate. The risk of neonatal herpes
infection is considerably greater for
primary maternal infections close to
term, as in our hypothetical case, when
the virus is shed from the genital tract
but maternal IgG antibodies have yet to
be produced.'

Incidence

Globally, the annual number of neonatal
herpes cases during 2010-15 was estimated
to be 14,257 of which approximately two-
thirds (9,911 cases) were due to HSV-2,
and a third (4,346 cases) were due to
HSV-1." The global rate of neonatal herpes
when averaged across all regions was
estimated to be 10-3/100,000 live births.'
Neonatal herpes is rare in the UK, in
contrast to some European countries and
the USA. Active surveillance by the British
Paediatric Surveillance Unit between 1986
and 1991 found 76 cases over the five-and-
a-half-year surveillance period with an
incidence of 1.65/100,000 live births
annually.” Subsequent surveillance from
2004 to 2006 showed an approximate
doubling of incidence with 86 cases seen

Management of
low risk group

Management of
medium risk group

Management of
high risk group

Y

Y

Y

B Careful inspection of
infant for lesions

m If well and no signs at [ ]
24 hours consider
discharge with advice * Blood

—skin

— mouth

B Careful inspection of
infant for lesions

Send samples for HSV
PCR at 24-48 hrs from:

« Surface swabs:
— conjunctiva

—scalp electrode site
when present

W Observe until 48hrs, if
well at 48hrs consider
discharge with advice
while awaiting results

m If positive will need
readmission and
management as per
high risk group

m Clinical review and careful
inspection of infant for
lesions

m Full blood count, liver
function and clotting
blood tests at birth

m Send samples for HSV PCR
at 24-48 hrs from:
« Blood
« Surface swabs:
—skin
— conjunctiva
—mouth
—scalp electrode site
when present
B Consider lumbar puncture
for cell count and HSV PCR

m Start empirical aciclovir
(60mg/kg/day IV) —
minimum of 10 days

\

All groups

symptomatic infant

« Hand hygiene

 How to seek help

:

m If unwell or blood/lumbar puncture results abnormal, escalate to manage as per

B Encourage breastfeeding unless active breast lesions

B At time of discharge educate parents about:

« Looking for skin, eye and mucous membrane lesions
- Seek urgent review if: lethargy, irritability, poor feeding, fever

FIGURE 2 Management of at risk neonates according to risk stratification (adapted from
Newcastle upon Tyne NHS Foundation Trust guidance).”®

over the three-year surveillance period.
This increase may reflect the rise in the
prevalence of sexually transmitted
infections, demographic and social
changes within the general population and
improvements in recognition of symptoms
and diagnostic techniques.” A more recent
study in a single UK tertiary centre
between 2006 and 2013 showed an
incidence of neonatal infection at
17.5/100,000 live births, which is markedly
higher than previous estimates in the UK."

Mode of transmission of
neonatal HSV
The majority of neonatal infections result

from perinatal exposure during delivery
(TABLE 2).

Disease classification and clinical
manifestations of neonatal HSV

HSV infection acquired in the peripartum
or postnatal period is classified by extent of
disease, with disease classification being
predictive of both mortality and morbidity.
(TABLE 3). Clinical manifestations can be
classified into three groups:

1. Skin, eye, and/or mouth (SEM) disease
2. Central nervous system (CNS) disease

3. Disseminated disease."

Treatment of neonates stratified at
high risk for HSV infection

For infants deemed at high risk for HSV
infection:

® Begin empirical IV aciclovir at a dose of
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Mode of transmission of neonatal HSV Proportion | Age at onset | Clinical signs
In utero 5% SEM disease | 20-45% 7-14 days Vesicular lesions (confined to the skin, eyes and
Peripartum 85% mucosa)
Postnatal 10% CNS disease | 30-35% 14-21days | CNS involvement (lethargy, poor feeding,
tremor, seizures)
TABLE 2 Types of HSV acquisition by the = = : - :
newborn.®® Disseminated | 25% 5-12 days Multiple organ involvement (lung and liver,
disease coagulopathy)

60mg/kg/day in three divided daily doses
in high-risk exposures (FIGURE 1) or
where there are clinical signs of neonatal
HSV infection (TABLE 3). Continue IV
aciclovir for a minimum of 10 days (as
in the hypothetical case described).

m If the result of a diagnostic evaluation is
positive, continue IV aciclovir for 14
days in SEM disease or at least 21 days in
CNS disease or disseminated disease.

m In CNS disease (positive lumbar
puncture or clinical signs without
successful lumbar puncture), repeat HSV
PCR on CSF near the end of the 21-day
course of treatment to ensure viral
clearance.

m After completion of parenteral therapy
for CNS, disseminated, or SEM disease,
administer a suppressive course of oral
aciclovir at a dose of 300mg/m*/dose
three times a day for six months.

® Monitor absolute neutrophil count at the
second and fourth week of suppressive
therapy and then monthly throughout
the remainder of the treatment period.”

m If a diagnostic evaluation does not
isolate HSV and the infant remains
clinically well, complete 10 days of IV
aciclovir. At the time of discharge give
specific advice about signs of neonatal
HSV infection.

Prognosis

The introduction of aciclovir as an
effective non-toxic antiviral treatment in
the 1980s has improved the outcome of
neonatal HSV and management of high-
risk cases awaiting results. PCR testing
allowing rapid and accurate diagnosis, has
also helped.® Mortality remains highest in
the disseminated group, though this has
improved from 85% to 29%.* In the CNS
group, mortality has improved from 50%
to 4%. Overall neonatal HSV mortality
over a 10-year-period in the USA was
7.9%.> Morbidity has improved too, with
83% of infants with neonatal disseminated
HSV developing normally at one year of
age, compared with 50% previously.
Although neonatal HSV is a treatable
disease, recognition and initiation of
treatment can sometimes take time."” As

TABLE 3 Clinical manifestations of neonatal HSV.*

with many neonatal illnesses, infants can
present with vague, non-specific symptoms
and, as described, there is often no history
of symptomatic HSV infection in the
mother.”® HSV infection is sometimes
considered in neonates with bacterial
culture-negative suspected sepsis or those
who deteriorate despite broad-spectrum
antibacterial therapy, by which point
dissemination may have occurred.

Closing remarks

Neonatal HSV infection is rare but
potentially devastating. Where there is an
identified risk of perinatal HSV infection
there are many aspects to consider for
managing pregnancy, labour and postnatal
care of both the mother and infant. This
discussion should be initiated by the
obstetric team as soon as the risk is
identified to allow time to plan for
antenatal antiviral therapy and the most
appropriate method of delivery. The
possibility of a prolonged postnatal
hospital stay should also be discussed. The
psychosocial impact of a new diagnosis of
HSV is recognised and may itself require
counselling.” Advising a caesarean section
where there is a primary infection in the
third trimester is the gold standard and
should be encouraged, though maternal
wishes must be considered.

Maternal antiviral medication should be
prescribed to treat primary infection in
pregnancy. Where primary infection is in
the third trimester and the baby is born
vaginally, empirical aciclovir should be
started for the infant while a workup to
look for HSV including blood and surface
swabs for HSV PCR are awaited.

A lumbar puncture should be performed
in an unwell neonate where HSV infection
is suspected and should be considered in
any infant at high risk of perinatal HSV
acquisition, except when clinically
contraindicated.

The duration of aciclovir in the well but
at-risk infant is typically 10 days, although
there is little evidence to support this

duration without any isolation of HSV on
surface swabs or serum PCR. More
research into the optimum duration of
antiviral treatment in this population is
needed before current practice can be
reviewed.
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LETTER TO THE EDITOR

Neonatal death in the COVID-19 era:
an experience shared by a frontline

neonatal clinician

he impact of the COVID-19 pandemic on the neonatal

community has been immense. We have gone from cultivating
a culture of parental support and involvement in the care of the
most vulnerable babies on neonatal units, to a situation where we
are now restricting time that parents have with their precious
babies. The combination of restricting parents from attendance at
their babies’ sides during the neonatal journey and the potential
for life to be cut short at any given opportunity is a recipe for
disaster and I was recently immersed in the most tragic case I've
ever been involved in throughout my whole neonatal career as a
result of these changes.

The mother, who was in her second trimester, was returning to
the UK after visiting a seriously ill relative abroad in a country
that was on the quarantine list for travellers once back in the UK.
Upon returning to the UK, she went into labour and her baby was
born extremely preterm. The baby then required transfer to a
neonatal unit a significant distance from the family home.
However, the mother was told that she needed to continue to
quarantine according to government rules.

Due to the quarantine restrictions, she was not allowed to see or
spend time with her critically ill baby. Discussions took place with
the executive team at the hospital, but it was concluded that the
mother should continue to follow government guidance and that
she was not allowed to attend the neonatal unit. The baby’s father
had not travelled abroad and so he attended the unit and was able
to spend time with his baby and be actively involved in delivering
his baby’s care.

Five days later, the baby died. For the baby’s end-of-life care
discussion, the mother was brought into our end-of-life room
where she met the medical and nursing teams and was told that
her baby was dying. The mother had never even entered the
intensive care unit room to see where her baby’s home had been.

The baby was brought into the end-of-life room to meet its
mother for the first time. The reaction was very cold and distant.
The mother was reluctant to look at her baby and she did not
want to touch, bath or dress her baby. She was strongly
encouraged to hold her baby and after some reassurance, she did
so for a short time during a naming ceremony, which lasted a few
minutes. Once the ceremony was over, the mother wanted to put
her baby back into the cot. She did not want to hold the baby

while it was dying and wanted to leave before her baby had died.
With support and encouragement, she stayed until her baby’s
heart had stopped but immediately wanted to leave when death
was confirmed. While waiting for medicine for herself, she stared
at the floor and did not want to look at her baby. The only thing
she wanted was a blanket that the nurses had wrapped her baby
in; she did not want anything else. As soon as she had received her
medication and a post-mortem had been discussed, the mother
and father left to go home.

The baby’s father behaved very differently. He had been very
much present at the cotside during the five short days that his
baby was alive. He wanted to hold his baby and he rocked it while
it died. He stood up holding his baby, rocking back and forth, as
any of us have rocked our babies for the first time. He stroked his
baby’s head and the hair on it. His eyes lit up when I showed him
a small baby-grow that he could place his baby in, which was size
appropriate. When we offered to let them bath their baby, his eyes
lit up again but the mother quickly said no so he agreed with her
wishes. He clearly wanted to support his partner but also wanted
to be there for his baby. I truly believe this is because he bonded
with his baby over the previous five days on the neonatal unit. He
had seen his baby move, felt it hold his finger, saw it open its eyes.
The baby’s mother experienced none of this. I have seen many
parents in this situation yet I have never seen a reaction like this.
The bereavement team for the hospital confirmed that the
mother’s reaction was still the same several days later; cold
and detached.

The COVID-19 pandemic has been extremely difficult for
everybody but I never want to be in the situation that I was in
with this family again. To keep a mother away from her critically
ill baby is a travesty. Government guidance needs to have some
leeway for these families. I worry about the ongoing grief for this
woman, this family and the impact on the mental health of these
individuals because of the actions that we have taken and the
separation that we have caused.

Yours sincerely

Fauzia Paize
Consultant Neonatologist, Liverpool Women'’s Hospital
fauzia.paize@Iwh.nhs.uk
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