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W) Check for updates

Herpes zoster vaccination in systemic lupus erythematosus: the current status
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ABSTRACT

Among the inflammatory rheumatic diseases, SLE is associated with the highest risk of herpes zoster
reactivation relative to age. The reported incidence of herpes zoster infection in SLE ranges from 6.4 to
91.4/1000 patient-years, with main risk factors being major organ disease, immunosuppressive and
biological therapies. Although herpes zoster in SLE is manageable with anti-viral treatment, complica-
tions such as superimposed bacterial infection, post-herpetic neuralgia may ensue. The low rate of
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herpes zoster vaccination in SLE is related to the lack of awareness, fear of the risk of vaccine-induced
infection and disease flare, cost, as well as the lack of explicit recommendations of vaccine use for the
paucity of data in immunocompromised and younger subjects. The recent availability of the non-live
subunit and inactivated herpes zoster vaccines has provided more opportunities for SLE patients to be
protected against this viral infection. More clinical trials are clearly needed in SLE to confirm safety,

immunogenicity and efficacy of the herpes zoster vaccines.

Introduction

Herpes zoster (HZ) (Shingles) is a painful skin eruption
caused by reactivation of the varicella zoster virus (VZV)
that remains dormant in the dorsal sensory ganglion after
primary infection. Shingles may lead to persistent post-
herpetic neuralgia which substantially impairs quality of
life.! In immunocompromised individuals, HZ infection may
disseminate and cause life-threatening disease.” Patients with
systemic lupus erythematosus (SLE) are prone to HZ reactiva-
tion. This is contributed by the intrinsic immune aberration
of the disease and immunosuppressive therapies. A recent
meta-analysis of 62 studies showed that SLE patients had
increased risk of HZ infection (pooled relative risk 2.10
[1.40-3.15]).> Another case-control study also reported an
increase incidence of HZ reactivation in SLE patients relative
to age-matched patients with other non-inflammatory mus-
culoskeletal conditions (hazard ratio 1.70 [1.08-2.71]).%

Not until recently, the live HZ vaccine, Zostavax, has been the
only vaccine available for prevention of HZ reactivation.” As the
vaccine is live attenuated, it is relatively contraindicated in
immunocompromised persons due to a paucity of data on
vaccine safety and efficacy in these patients. Guidelines for the
use of the live HZ vaccine in patients with rheumatic diseases
receiving immunosuppressive therapies are ambiguous.*” The
European League of Association of Rheumatology (EULAR)
recommends that HZ vaccination may be considered in less
seriously immunosuppressed patients with autoimmune inflam-
matory rheumatic diseases.” However, the definition for “less
seriously immunosuppressed” state is not explicit. The Advisory
Committee on Immunization Practices (ACIP) of the US
Centers for Disease Control and Prevention (CDC) suggests
that the live HZ vaccine can be administered in patients using

lower doses of immunosuppressive drugs.” However, the
dosages cut-off of the drugs that constitute safety to live vaccine
are based on expert opinions only. Moreover, not all drugs used
in SLE such as mycophenolate mofetil and belimumab are
included.”

Subunit and inactivated HZ vaccines have recently been
studied and demonstrated efficacy in both immunocompetent
and immunocompromised individuals.*'' As they are not
live-virus vaccines, they offer the opportunity for immuno-
compromised subjects to be immunized for protection against
HZ reactivation. In this article, the current status of HZ
vaccination in patients with SLE is discussed.

SLE and herpes zoster reactivation

The increase in incidence of HZ reactivation with advancing age
indicates that the progressive decline in T-cell immunity against
the virus is an important factor. In addition to age, other risk
factors of HZ infection include the female gender, family history
of HZ infection, the white race, chronic illnesses, malignant
diseases and other immunocompromised states such as chronic
kidney disease, dialysis, organ transplantation, HIV infection
and immunosuppressive therapies.”'* Among patients with var-
ious chronic medical illnesses, the pooled relative risk of HZ
infection was highest with SLE (2.10[1.40-3.15]), followed by
rheumatoid arthritis (1.67[1.41-1.98]), chronic obstructive pul-
monary disease (1.31[1.22-1.41]), diabetes mellitus (1.30
[1.17-1.45]) and asthma (1.25[1.13-1.39]).% Patients with SLE
had a 70% higher rate of HZ infection than age-matched subjects
with non-inflammatory musculoskeletal diseases.* According to
information derived from insurance databases in the US, among
seven autoimmune or inflammatory diseases, SLE patients had
the highest rate of HZ infection in all age strata below 70 years."
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HZ infection was more frequent in SLE patients at all ages than
immunocompetent healthy elderly above 70 years of age."

The incidence of HZ infection in SLE patients ranges from 6.4
to 91.4 cases per 1000 person-years, ™' *™* with the highest figure
reported in Japan'*'® and lowest figure reported in Brazil.'” In
general, HZ infection rate is higher in Asian countries
(32.5-91.4/1000 person—yealrs)M’m’18 than in the US (12-19.9/
1000 person-years).*'>'* The majority of HZ infection occurred
at the age range of 30-40 years. Among patients with SLE, risk
factors identified for HZ infection included high-dose glucocor-
ticoid (GC) and non-GC immunosuppressive therapies,'”'*~**
increasing age,* lymphopenia,”® glomerulonephritis'>'**'~** or
other major organ diseases,'”*"** co-morbidities such as dia-
betes mellitus, renal insufficiency, HIV infection and
malignancies,”** reduced functional status* and the presence
of certain autoantibodies (anti-Ro/Sm/nRNP).!>?! However,
owing to the difference in study design, sample size, patient
selection and method of analyses, these risk factors are incon-
sistent across studies. Although HZ reactivation is more frequent
during the initial presentation of SLE,**** it has also been
reported in those with low disease activity not receiving heavy
immunosuppression during the later course of the disease.'”'**

The outcome of HZ infection in SLE is generally satisfactory.
With anti-viral therapy, no mortality was reported in previous
studies,'****** although disseminated disease has been
described in the old literature (11-14.5%).>*> Superimposed
bacterial infection occurred in 8.7% to 47.4% of patients'”****
and post-herpetic neuralgia was described in 14.5% to 19.6% of
cases.'”**** Hospitalization due to severe HZ infection was
required in 17.6% of patients in one study'” and the mean length
of hospital stay was 8.8 days in another study of pediatric SLE
patients.**

Efficacy of the herpes zoster vaccines in
immunocompetent subjects

Zostavax is essentially a larger-than-normal dose of the chick-
enpox vaccine, which contains the Oka strain of live attenuated
VZV.” The vaccine has been shown to be safe and protective in
immunocompetent elderly populations (> 60 years of age) by
reducing reactivation of HZ by 61.1% and post-herpetic neur-
algia by 66.5%.>° Another study also demonstrated efficacy of
Zostavax in reducing HZ infection by 69.8% in adults aged
50-59 years.”® However, the vaccine efficacy appears to be
slightly lower in subjects > 70 years of age (55.4%) and in
women (57.3%).%

A new non-live vaccine, known as Shingrix (HZ/su), was
recently marketed in some countries. It is a subunit vaccine
containing VZV glycoprotein E (gE) and the AS01B adjuvant
system.® VZV gE is the most abundant glycoprotein on the
surface of infected cells and is the primary target of VZV
specific humoral and cell-mediated immune responses.”” A
phase III randomized controlled trial (RCT) (ZOE-50) has
confirmed safety and efficacy of Shingrix in adults > 50 years
of age.?® Participants in this study were assigned to receive two
intramuscular doses of the vaccine or placebo 2 months apart.
After 3.2 years, the overall vaccine efficacy in reducing HZ
infection was 97.2%, which was similar across different age
groups (96.6-97.9%) and ethnicities. Another RCT using a

similar protocol was carried out in subjects > 70 years of age
(ZOE-70).”° The efficacy of the vaccine was 89.8% and similar
in participants 70-79 years (90.0%) and > 80 years of age
(89.1%). In both studies, injection site reaction and systemic
reactions (eg. myalgia, fatigue) within 7 days post-injection
were significantly more frequent in vaccinated subjects but
these symptoms were self-limiting in all cases. Other serious
adverse events (SAEs) was not more frequent in vaccinated
patients. Pooled data of the ZOE-50 and ZOE-70 studies
reported a vaccine efficacy of 91.3% against HZ and 88.8%
against post-herpetic neuralgia.®® A long-term study showed
that in adults aged > 60 years, the immunogenicity of the
subunit HZ vaccine remained above pre-vaccination levels for
at least nine years post-vaccination.’

Although direct comparison across different RCTs may be
inappropriate, it appears that the vaccine efficacy is better with
the adjuvanted subunit than live-attenuated HZ vaccine. A
comparative study on the efficacy and immunogenicity of the
live and subunit HZ vaccine is in progress (NCT02114333).

Efficacy of the herpes zoster vaccines in SLE patients

Data regarding the live HZ vaccine in immunocompromised
hosts are scant because it is generally contraindicated in these
patients. Zostavax has been demonstrated safety in patients
with treated HIV infection, end stage renal failure and hemic
malignancies®® but the sample size is too small to allow
detection of rare SAEs.

An observational study involving 463,541 US patients with
inflammatory arthritis and inflammatory bowel disease
reported that 4% of these patients had received Zostavax
vaccination.’® After a median of 2 years, the rate HZ reactiva-
tion among vaccinated patients was significantly lower than
that of unvaccinated group (hazard ratio 0.61[0.52-0.71]).
Among 633 patients exposed to biologics at the time of
vaccination, no cases of HZ or varicella infection occurred
in the subsequent 42 days. Thus, the live vaccine appears to be
safe in patients with autoimmune rheumatic diseases, includ-
ing those receiving the biological agents.

There is a paucity of data regarding the safety of the live
HZ vaccine in SLE. A small pilot case-control study did not
observe any episodes of HZ reactivation, vesicular rash, ser-
ious adverse events, or disease flares in 10 SLE patients after
vaccination with Zostavax.”> Enhanced immune response to
VZV was demonstrated in all subjects but the magnitude of
improvement was smaller in SLE patients.

The efficacy and safety of the subunit HZ vaccine in immu-
nocompromised subjects is being investigated.*** Preliminary
data have confirmed immunogenicity and safety of the subunit
HZ vaccine in patients with HIV infection and hemopoietic
stem cell transplant recipients.'”'! Recently, a HZ vaccine
inactivated by gamma irradiation was tested in patients who
underwent autologous stem cell transplantation.” A total of
1230 patients were randomly assigned to the vaccine consis-
tency lot, high-antigen lot or placebo groups. After a mean of
2.4 years, the estimated vaccine efficacy in reducing HZ infec-
tion was 63.8%. The incidence of vaccine-related SAEs was
similar between the vaccinated and placebo groups of patients.



Similar to other HZ vaccines, injection site adverse events were
significantly more common in the vaccinated patients.

There are still no data regarding the efficacy of the subunit
and inactivated HZ vaccines in SLE patients. Two recent
phase IIb RCTs on the monoclonal antibodies against the
type I interferons have reported a high incidence of HZ
infection after 52 weeks’ treatment (5.9%-9.5%) compared to
placebo (0.9%-2.0%).”>® Although the type I interferons are
important pathogenic mediators in patients with SLE,” they
are also essential cytokines for the defense against viral infec-
tion. As these novel biological agents are evolving therapies
for SLE, clinical trials of the non-live HZ vaccines in SLE
patients are necessary.

Low rate of herpes zoster vaccination in SLE

Despite the high incidence of HZ reactivation, a very low rate
of HZ vaccination (7.1%) has been reported in patients with
SLE.* Possible reasons include the lack of awareness of vac-
cine availability, concern about the risk of live vaccines in
causing disseminated infection, cost, and the worry about SLE
exacerbation by the vaccine or its adjuvants. In fact, there is so
far no evidence of induction of autoimmunity related to
Zostavax according to a 10-year post-marketing adverse
experience review.”® The live HZ vaccine is licensed in many
parts of world for immunocompetent subjects older than the
age of 50 years. The subunit HZ vaccine is also recently
licensed in some countries for persons of the same age. As
SLE patients are generally younger, there is also a concern
about the safety of the HZ vaccines in these subjects, who
were excluded in the pivotal trials. The subunit and inacti-
vated HZ vaccines have great potential in SLE patients receiv-
ing intense immunosuppression as they do contain the live
virus that may cause disseminated infection. More clinical
data regarding the safety and efficacy of the HZ vaccines in
SLE and other immunocompromised patients are eagerly
awaited.

Summary and expert opinions

Among the inflammatory rheumatic disorders, SLE patients
are particularly at risk of HZ infection. This is contributed
by the intrinsic disease-related immunological abnormalities
and immunosuppressive therapies, including the biological
agents. HZ infection in SLE is associated with significant
morbidity and impairment of quality of life. Despite a high
incidence of HZ reactivation, vaccination rate is low in
patients with SLE. Currently, limited data in the literature
have demonstrated safety of the HZ vaccine in SLE patients.
HZ vaccination may be considered in all SLE patients before
intensive immunosuppressive therapies. The vaccine should
best be administered when SLE is quiescent and requires
minimal immunosuppression. In SLE patients receiving
higher doses of immunosuppressive drugs, the decision and
timing for HZ vaccination should be individualized and the
non-live HZ vaccines are preferred if they are available.
More data on the safety and efficacy of the live and non-
live HZ vaccines in SLE are needed to enhance the vaccina-
tion rate so that more patients can be protected.
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