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a b s t r a c t

In 2016, the live attenuated zoster vaccine (Zostavax, Merck and Co, USA) was introduced into the
Australian National Immunisation Program for people aged 70 years who are not significantly immuno-
compromised. We report the administration of Zostavax in an immunocompromised patient with chronic
lymphocytic leukaemia and no evidence of primary varicella zoster virus (VZV) infection. The patient pre-
sented with a bilateral vesicular facial rash 22 days after receiving Zostavax and was initially managed as
an outpatient with oral acyclovir. He re-presented three days later and was diagnosed with disseminated
VZV infection complicated by meningoencephalitis. The patient died following cardiac arrest on day 10 of
hospitalisation. This unfortunate case highlights the challenge of safely implementing a high titre live
vaccine in a population where contraindications are prevalent. The non-live recombinant herpes zoster
subunit vaccine (Shingrix, GSK) may provide a safe and effective option to protect immunocompromised
patients from shingles and post-herpetic neuralgia.

� 2018 Elsevier Ltd. All rights reserved.

1. Introduction

Shingles is a painful vesicular rash caused by reactivation of
latent varicella zoster virus (VZV) within a dermatome resulting
in neural inflammation and potential sequelae of chronic pain
(postherpetic neuralgia; PHN). In immunosuppressed patients,
VZV reactivation can cause disseminated disease and have fatal
respiratory and neurologic complications. Vaccination of older
healthy adults with live attenuated zoster vaccine containing the
Oka varicella-zoster vaccine strain (Zostavax, Merck and Co, USA)
reduces the incidence of herpes zoster and PHN, and the severity
of illness [1]. The live attenuated zoster vaccine has been intro-

duced into population-based programs in a number of developed
countries, including the USA, Canada and the United Kingdom.
The vaccine was introduced into the Australian National Immuni-
sation Program (NIP) in November 2016 for people aged 70 years
(with a catch-up program over five years for ages 71–79 years)
who are not significantly immunocompromised. The Australian
Immunisation Handbook, product information and other sources
of information similar to that available worldwide, indicates that
people who are significantly immunocompromised, including
those with haematologic malignancies, are contraindicated to
receive the vaccine [2]. We report the administration of Zostavax
in an immunocompromised patient with no evidence of primary
varicella infection resulting in death due to disseminated Oka
VZV vaccine-related disease and meningoencephalitis.
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2. Case report

On 6 January 2017, a 71 year-old man was admitted to hospital
with confusion, cough and a widespread vesicular eruption involv-
ing his face, torso and limbs (Fig. 1). In the previous six days he had
presented twice to Emergency Departments where he was initially
diagnosed with an upper respiratory tract infection, then subse-
quently with shingles after presenting with a bilateral vesicular
facial rash (involving the maxillary and mandibular branches of
the trigeminal nerve with intraoral extension) and discharged on
oral acyclovir. The patient had received Zostavax vaccine from
his primary care physician (General Practitioner) on 12 December
2016, 20 days prior to symptom onset. His underlying medical con-
ditions included chronic lymphocytic leukaemia (CLL) diagnosed in
2008, end-stage renal disease secondary to focal segmental
glomerulosclerosis requiring haemodialysis (creatinine clearance
13 mL/min in November 2016), type 2 diabetes, ischemic heart dis-
ease, and a history of bladder and thyroid cancers treated over 10
years ago. He was under regular review by a haematologist and his
CLL was assessed as Rai Stage II when reviewed in October 2016.
He had not received active treatment given his other comorbidi-
ties. His white cell count one month prior to vaccination was
357 � 109/L (normal range 4–10 � 109/L). The patient had no his-
tory of previous varicella infection or immunisation against vari-
cella. He was documented to have no detectable antibodies (IgG)
to VZV on two occasions (2010 and 2016).

Following hospital admission, the clinical diagnosis and micro-
biological confirmation of disseminated VZV infection complicated
by meningoencephalitis was made and the patient was com-
menced on intravenous acyclovir. He became progressively more
unwell and developed type 1 respiratory failure requiring intensive
care unit admission and mechanical ventilation. Death following
cardiac arrest occurred on day 10 of hospitalisation.

Fluid obtained from a vesicular skin lesion (Fig. 1) and cere-
brospinal fluid (CSF) was positive for VZV DNA by polymerase
chain reaction (PCR) on standard laboratory testing (South Wes-
tern Sydney Pathology Service). Extracted DNA from the vesicular
fluid underwent further PCR testing and was positive for a single
nucleotide polymorphism (SNP) in open reading frame 62 (ORF
62) confirming the presence of the VZV Oka vaccine strain (Victo-
rian Infectious Diseases Reference Laboratory, Melbourne, Victoria;
VIDRL). Subsequent sequencing of the ORF 62 region performed via
Sanger sequencing at VIDRL identified five SNPs associated with
the VZV Oka vaccine strain (VariVax-Merck, GenBank DQ008355)
and not the Dumas wild type strain (GenBank X04370) (Table 1).
A second independent reference laboratory also confirmed the
Oka vaccine strain from extracted VZV DNA (Institute of Clinical
Pathology and Medical Research, Westmead, New South Wales;
ICPMR). Serological testing of a stored serum sample taken less
than one month prior to vaccination confirmed negative VZV IgG
by chemiluminescent immunoassay (Diasorin, Saluggia, Italy).

3. Discussion

The Zostavax vaccine contains live attenuated Oka-strain VZV
with approximately 14 times more virus than childhood varicella
vaccines. Zostavax was introduced onto the Australian NIP in
November 2016 for people aged 70–79 years. Similar population-
level immunisation programs have been introduced in other coun-
tries, including the USA and the United Kingdom. Vaccination of
immunocompetent people aged over 70 years was estimated to
prevent around 38% of shingles cases and two-thirds of PHN in this
age group in the Shingles Prevention Study (SPS) [1,3]. The vaccine
also reduces the pain, severity and duration of an episode of shin-
gles [1,3]. In clinical trials and population-based post-licensure

studies, the vaccine has been shown to be well-tolerated among
adults 50 years and over [1,3,4].

Due to the potential for disease arising from unchecked vaccine
virus replication due to immune dysfunction, contraindications to
live attenuated zoster vaccination include people with haemato-
logical or generalised malignancies (including those not on treat-
ment); recipients of solid organ or bone marrow transplants
within two years of transplant or with significant graft versus host
disease; persons with symptomatic HIV infection or other congen-
ital/acquired immunodeficiencies; and those on current or recent
high-dose systemic immunosuppressive therapy (including
patients on �20 mg per day of prednisone equivalent dose for
�14 days) [2,5,6]. One previous case of fatal disseminated Oka
VZV disease following administration of Zostavax in an elderly
man with chronic lymphocytic leukaemia, who had ceased treat-
ment for his leukaemia seven months prior, has been reported
[7]. A recently published review of post-marketing experience with
Zostavax demonstrated disseminated VZV disease in 18 patients
over a 10 year period following vaccination including an additional
fatal case of disseminated HZ in an immunocompromised individ-
ual with a history of cancer [8]. Importantly individuals likely
immunocompromised at the time of vaccination accounted for
38% of adverse events [8]. Our report describes an additional case
of disseminated Oka VZV disease resulting in the death of a vacci-
nated patient. It is likely that this patient had significant impaired
immunity from his underlying end-stage renal failure and haema-
tological malignancy, despite the fact that he was not being
actively treated with immunosuppressive agents. The time
between receiving the Zostavax vaccine and the onset of symptoms
(20 days) is consistent with the average incubation period for pri-
mary varicella infection. Administration of the vaccine in an
immunocompromised individual with a documented undetectable
VZV IgG and no history of previous varicella infection or immuni-
sation likely led to his death from dissemination of the vaccine
virus.

This unfortunate case highlights the importance of ensuring
patients with a malignancy do not receive the live attenuated zos-
ter vaccine, even if they are not currently receiving active treat-
ment. All patients should be screened by reviewing their clinical
history regarding current or recent immunocompromising condi-
tions or therapy prior to vaccination, as described in clinical guide-
lines [9]. If in doubt, it is essential that immunisation providers
defer Zostavax administration and seek specialist advice regarding
a patient’s suitability to receive the vaccine. As a result of this case,
numerous additional communication and education activities were
undertaken in Australia, including national alerts to specialists and
general practitioners to reinforce the contraindications to receipt
of this live attenuated vaccine.

Patients who are significantly immunocompromised and con-
traindicated to receive Zostavax are also those who have the high-
est risk for, and most severe complications from, herpes zoster.
This presents a major challenge for policy makers, health care pro-
viders and patients who seek to prevent this dreaded disease. A
non-live recombinant herpes zoster subunit (HZ/su) vaccine (Shin-
grix, GSK) was recently approved for use by the United States Food
and Drug Administration [10]. This vaccine is highly efficacious
against shingles and PHN in immunocompetent persons aged 50
years and above and appears to have an acceptable safety profile
[11]. In February 2018, the US Advisory Committee on Immuniza-
tion Practices (ACIP) published recommendations for a two-dose
schedule of Shingrix to be used in preference to Zostavax for the
prevention of herpes zoster (shingles) and related complications
in immunocompetent adults aged 50 years and older but has not
yet made recommendations regarding use in those with significant
immunosuppression [12]. Phase I/II trials of HZ/su vaccine examin-
ing the safety and immunogenicity in autologous stem cell trans-
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