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The Herpes Zoster (HZ) is an acute viral iliness characterized by a vesicular rash, with
unilateral distribution, which can eventually cause severe complications, such as the
post-herpetic neuralgia (PHN), the ophthalmic zoster, stroke or other neurological
complications. In Europe, an incidence between 2.0 and 4.6 cases per 1,000 persons-
year is estimated, with an increase after 50 years of age. Currently, the therapeutic
options for HZ are only partially effective to limit the acute phase, while the
management of complications is frequently complex and not satisfactory. The overall
burden of the disease and the elevated costs associated with diagnosis and clinical
and therapeutic management led to the development of a new preventive approach
through the live attenuated virus vaccine. The vaccine now available decreases the
incidence of the disease, the PHN and the burden of illness. Moreover the vaccine is
safe, well tolerated and it seems to confer a long-term protection. On the basis of the
clinical results and evidences provided by Health Technology Assessment, several
countries introduced immunization, although with different recommendations and
methods of funding.
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ABSTRACT

The Herpes Zoster (HZ) is an acute viral illness characterized by a vesicular rash, with unilateral distribution,
which can eventually cause severe complications, such as the post-herpetic neuralgia (PHN), the ophthalmic
zoster, stroke or other neurological complications. In Europe, an incidence between 2.0 and 4.6 cases per
1,000 persons-year is estimated, with an increase after 50 years of age. Currently, the therapeutic options for
HZ are only partially effective to limit the acute phase, while the management of complications is frequently
complex and not satisfactory. The overall burden of the disease and the elevated costs associated with
diagnosis and clinical and therapeutic management led to the development of a new preventive approach
through the live attenuated virus vaccine. The vaccine now available decreases the incidence of the disease,
the PHN and the burden of illness. Moreover the vaccine is safe, well tolerated and it seems to confer a long-
term protection. On the basis of the clinical results and evidences provided by Health Technology
Assessment, several countries introduced immunization, although with different recommendations and

methods of funding.

INTRODUCTION

The varicella-zoster virus (VZV) is an a Herpes virus, with airborne transmission and/or transmission by
direct contact with the skin lesions of a sick person; the reservoir of infection is exclusively human. The
virus can cause two different diseases: chickenpox, the primary infection, which usually occurs in childhood,
and Herpes Zoster (HZ), the result of the reactivation of the virus, that remains latent in the sensory ganglia
after the primary infection. During the reactivation, the sensory nervous ganglia are the site of viral
replication correlated to neuropathic damage of the fibres with intense inflammation and necrosis; the virus
migrates along the corresponding sensory nerve, until it reaches the skin surfaces or the mucous membranes
causing the characteristic acute vesicular dermatitis, with typical unilateral distribution (Gabutti et al., 2010).
The onset of the rash is often preceded by a prodromal phase, which generally anticipates the eruption by 48-
72 hours, characterized by pain and paraesthesia in the affected dermatomes (Johnson & Whitton, 2004).
During the acute phase, the rash is initially erythematous maculopapular and then evolves into vesicles,
pustules and finally scabs; the lesions exfoliate for about 10 days and the skin usually returns to its intact
state after 2-4 weeks.

The rash is often associated with a dermatomal pain syndrome caused by acute neuritis, described as a deep
burning pain, with tingling and / or itching, or a stabbing pain, varying in intensity and severity (Dworkin et
al., 2008). The duration of pain associated with HZ increases with the increasing age of the subjects (Katz et
al., 2004). The most frequent localization of the rash is thoracic (50-60%), followed by the ophthalmic area
(OHZ, Ophthalmicus Herpes Zoster) (10-20%) (Opstelten & Zaal, 2005). The ophthalmic form of HZ affects
the first branch of the trigeminal nerve and is particularly dangerous for the risk of blindness if not treated

immediately. The VZV natural infection induces a specific long term immunity both humoral and cell-
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mediated (CMI) against the clinical form of the disease. However, the acquired immunity does not prevent
the virus from becoming dormant, in particular in the somatosensory ganglia, neither the possible subsequent
reactivation of HZ. There is no specific immunological parameter that can identify the subjects that will
develop HZ. The lack of anti-VZV specific antibodies does not necessarily imply susceptibility, as the
corresponding CMI may persist (Gershon et al., 2010). About 20% of subjects older than 50 years do not
show a measurable VZV-specific CMI, despite the persistence of specific antibodies and a positive past
event for varicella (Yawn & Gilden, 2013). The onset of HZ is a multifactorial process, even if it is closely
related to a decrease in VZV-specific cell-mediated immunity, which in turn is age-dependent; the decline of
CMI increases with age and the presence of immunosuppressive conditions. Therefore, as the proportion of
the elderly and fragile population is increasing, a rise in the incidence of HZ case is expected in the near
future. Besides age, co-morbidities that reduce VZV-specific CMI, such as diabetes, major depression,
stressful events, immunosuppressive treatments, HIV infection, lymphoma, leukaemia, bone marrow or other
organs transplants, and systemic lupus erythematosus, may also increase the risk of HZ (Irwin et al., 1998;
Lukas et al., 2011).

BASIS FOR THE SEARCH FOR AN APPROPRIATE PREVENTIVE MEASURE AGAINST HERPES
ZOSTER

The overall burden of HZ in terms of epidemiological impact, complications and sequelae in the short and
long term, the availability of sub-optimal therapies and the high costs associated with diagnosis and clinical-
therapeutical management of patients represent the rationale and the grounds for the development of an
appropriate preventive measure against this disease. A specific intervention to reduce the frequency and
severity of HZ and its sequelae stimulating the cell-mediated response was deemed necessary (Lukas et al.,
2011). Over the years, varicella vaccines (live attenuated virus) with high antigenic titres have been shown to
elicit a significant increase in VZV-specific CMI in immunocompetent elderly subjects (Oxman, 1995; Levin
et al., 2003). A high antigenic titre shingles vaccine was developed and produced. The antigenic content is >
19,400 plaque-forming units (PFU), an amount at least 10 times higher than the antigenic content of the
vaccine for chickenpox for paediatric use produced by the same company (Summary of Product
Characteristics, Annex 1). The worldwide estimates suggest that more than 1.7 million new cases of HZ
occur annually, with about 4 cases per 1,000 persons/year (Yawn & Gilden, 2013). The individual risk of
developing HZ ranges between 24% and 30%, equal to 1 individual in 4 people (Gross et al., 2003).
However, for subjects aged> 85 years, this risk increases to 1 individual in 2 people (Schmader, 2001). The
incidence of HZ does not show a seasonal or epidemic trend and markedly increases in people older than 50
years, even if immunocompetent (Donahue, 1995; Yawn et al., 2007). In Europe, 95% of adults aged > 50
years, having previously experienced chickenpox, maintain the VZV in a latent form and are therefore at risk
of developing HZ (Johnson et al., 2007). The prevalence rate increases with age: 1/1,000 in children <10
years, 2/1,000 in adults <40 years, 1-4/1,000 in adults between 40-50 years, 7-8/1,000 after 50 years and
10/1,000 in > 80 years (Pinchinat et al., 2013).
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In Italy, there about 22 million people aged >50 years and 157,100 new cases of HZ are estimated annually,
with an incidence of 6.3 / 1,000 person-years (Gialloreti et al., 2010). HZ typically occurs only once in a
lifetime; relapses are relatively uncommon, because an episode of HZ leads to the reactivation of VZV-
specific CMI (Johnson, 2007).

Complications occur in 13-40% of cases; the most common is post-herpetic neuralgia (PHN), with an
incidence estimated between 10 and 20% of HZ cases (up to 30% in the elderly). PHN is characterized by
pain along the cutaneous nerve endings, persistent for a few months after the onset of the rash, which can
manifest as one or more painful or paroxysmal burning or stabbing attacks, with spontaneous occurrence
associated with paraesthesia, dysesthesia, and allodynia. The rates of incidence are affected by the different
definitions of PHN pain and age of observed patients, ranging from 6.5 - 38% at 1 month to 2.6 - 27% at 3
months.

Other complications of HZ in elderly or immunocompromised patients are: bacterial superinfection of
lesions, cutaneous dissemination with 20 or more skin lesions in dermatomes other than the first, lung
infection, myocarditis, esophagitis, pancreatitis, gastric ulceration, stroke secondary to the granulomatous
arteritis of the internal carotid artery in ophthalmic HZ and other neurological complications such as
encephalitis, myelitis, lesions of the sympathetic trunk, Ramsay-Hunt syndrome, paresis and paralysis
(Volpi, 2007). HZ and the PHN negatively affect the quality of life (QoL) of people living with impaired
physical abilities, working activity, relational and psychological abilities.

An ltalian study (HEROES) carried out in collaboration with General Practitioners was aimed at verifying
the rate of HZ-associated pain, the duration and the management of pain in subjects > 50 years old with
newly diagnosed HZ, for up to 6 months. Of the 413 subjects enrolled in the study, 370 (86.2%) reported
HZ-associated pain. At 3 and at 6 months, the pain persisted in 20.6% and 9.2% of cases, respectively,
despite the treatment with anti-viral drug, taken by 91.5% of patients. The study showed that the quality of
life of patients suffering from chronic pain was lower than that observed in healthy subjects of the same age,
confirming the impact of PHN on adults and elderly subjects (Bricout et al., 2014).

At a national level, the total expenditure for HZ and PHN for the Italian Health Service was estimated in
2005 to have amounted to more than € 41 million per year. Direct costs amounted to 28.2 million, with an
average spending for outpatient management ranging between € 166 and € 560 for HZ and PHN,
respectively. With regard to hospital admissions, the average length of stay varied between 8 and 10 days,
giving a cost for HZ and PHN of about € 2,700 / year. The indirect costs, defined as productivity loss and
absence from work, represent a third of the total cost of the disease, amounting to € 13 million/year
(Gialloreti et al., 2010).

The clinical and therapeutic management of HZ is complex and often unsatisfactory. The available treatment
options are only partially effective and include the use of anti-viral, anti-inflammatory and analgesic drugs.
The guidelines recommend that anti-viral treatment is to be started within 72 hours after the onset of the rash
and continued for 7-10 days; however, it is known that a timely diagnosis is often difficult due to the delayed

access of the patient to the doctor’s advice (Fashner & Bell, 2011).



144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

Acute pain management also includes the use of oral corticosteroids, nonsteroidal anti-inflammatory drugs
(NSAIDs), opioids, tricyclic antidepressants and anticonvulsants (gabapentin and pregabalin) regulating the
abnormal electrical activity of the nervous system related to neuronal damage.

PHN is often refractory to pharmacologic treatments despite the combined use of tricyclic antidepressants
and strong analgesics (such as opioids and topical agents containing lidocaine or capsaicin). Although 50%
of patients with PHN take more than one drug, less than half of them achieve a satisfactory result in terms of
symptom relief. The combined use of multiple drugs is also limited by the risk of side effects (Johnson et al.,
2010).

THE VACCINE

HZ vaccination is an effective solution to prevent the onset of the disease. Currently, the only vaccine that
has been licensed is a live attenuated virus vaccine, which contains the same VZV Oka strain used for
chickenpox vaccination but with a greater average power equal to 19,400 PFU. The novel aspect of the
vaccine is that it prevents the clinical manifestation in an already infected subject in which the virus is latent
in the ganglia of the sensory roots of the spinal and cranial cord. The boosting of the VZV-specific CMI
response by the HZ vaccine hinders both reactivation of latent VZV and its replication, reducing the
incidence and severity of the disease and controlling the subsequent neurological damage. The vaccine is
available in the form of powder and solvent for dissolving in a solution for injectable suspension and is
administered subcutaneously as a single dose of 0.65 ml in the deltoid region of the arm. It can be
administered to VZV-naive subjects or patients with a past event of HZ and can be co-administered with
separate injections at different injection sites with the inactivated flu vaccine, but not with the 23-valent
pneumococcal one due to the possible reduced immunogenicity.

The contraindications are represented by previous hypersensitivity to any component of the vaccine, even
present in trace form (e.g. neomycin), primary and acquired immunodeficiency (for acute and chronic
leukaemia, lymphoma, and other conditions involving bone marrow or the lymphatic system;
immunosuppression for HIV/AIDS; deficit of cellular immunity, immunosuppressive therapy, active
untreated tuberculosis, pregnancy. The vaccination is not contraindicated in individuals who are receiving
topical or inhaled corticosteroids or low-dose corticosteroids or for subjects who received the varicella
vaccine. In fact, both in the US and in Italy, there are very few adults> 50 years susceptible to VZV or who
received the vaccine for chickenpox; for this reason, it is not necessary to investigate the immunological
status and previous immunizations before the vaccination (Harpaz et al, 2008).

In the United States, the Food and Drug Administration (FDA) initially approved the vaccine in 2006 for
individuals >60 years of age and, in 2011, also for adults aged between 50 and 59 years on the basis of a
large study on safety and efficacy in this age group. In Europe, marketing authorization was obtained in May
2006 for individuals aged 60 years and over, and in July 2007 this was extended to those aged 50 years and

over. The HZ vaccine is not therapeutic and is not indicated for the treatment of HZ or PHN.
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EFFICACY

Many records on the HZ vaccine come from clinical trials and pre- and post-marketing studies. To date, 28
clinical trials showed data on immunogenicity, clinical efficacy and safety, for a total of about 96,700
randomized patients, of which about 57,770 were immunized with the vaccine.

The clinical efficacy of the vaccine was demonstrated in two Phase 111 studies: the Shingles Prevention Study
(SPS), in subjects aged> 60 years and the Zostavax Efficacy and Safety Trial (ZEST) in subjects aged
between 50-59 years. The vaccine significantly reduced the risk of developing the disease and PHN and
reduced the chronic pain associated with HZ.

The SPS study involved 38,546 subjects aged >60 years, who were randomly assigned to receive a single
dose of HZ vaccine (8,270) or placebo (19,276). The mean duration of follow-up was 3.1 years. The efficacy
of the vaccine was 51% regarding the incidence of HZ, 67% for PHN and 61% concerning the burden of
illness (BOI) measured by an endpoint that included the incidence, severity, duration of pain and discomfort
associated with the disease. The vaccine was more effective in reducing the incidence of PHN regardless of
age (66.8% and 65.7% in > 70 years and 66-69 years, respectively), while it was less effective in preventing
the development of HZ in older individuals (63.9% in 60-69 years against 37.6% in subjects > 70 years)
(Oxman et al., 2005).

The ZEST study, involving more than 22,000 subjects aged between 50-59 years, showed a 69.8% reduction
of HZ incidence compared to placebo. The efficacy results are similar to those observed in the SPS study in
subjects aged 60-69 years and were higher in patients over 70 years of age (Schmader et al., 2012a).

The advantage provided by the vaccine in preventing the HZ incidence was greatest in the younger age
group, from 50 years of age, probably related to a better immune response, while the efficacy in the
prevention of PHN and severity of the disease was maintained in different age groups.

The efficacy of the vaccine was monitored over time through two studies of persistence in the short and long
term: the Short-Term Persistence Substudy (STPS) and Long-Term Persistence Substudy (LTPS). The first
one started in 2004 as a secondary study of the SPS, involving a total of 14,270 subjects (7,320 vaccine
recipients and 6,950 receiving placebo) with a mean age of 73.3 years, and a median follow-up of 1.2 years.
The estimated efficacy in the STPS study was 39.6% for HZ, 60.1% for PHN and 50.1% for BOI (Schmader
et al., 2012b). The long-term persistence study (LTPS) assessed the length of protection against HZ, PHN
and BOI in about a third of the subjects previously vaccinated in the SPS and the STPS studies (6,687
individuals with a mean age of 74.5years ), extending the follow-up to 12 years after vaccination with a
mean follow-up of 9.7 years. The estimated efficacy was 21% for the incidence of HZ, 35% against the
incidence of PHN and 37% for BOI (Morrison et al., 2014).

SAFETY
The safety of the HZ vaccine was investigated in clinical trials involving over 57,000 people. The SPS study

on 38,546 subjects and its sub-study on a subgroup of 3,345 subjects receiving the vaccine and 3,271 placebo
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recipients monitored adverse effects. The reported adverse reactions, between day 0 and day 42 after
vaccination, with a greater frequency in those who received the vaccine, were mostly mild (31.7% of cases)
and at the injection site: erythema (29%), tenderness (26%), swelling (21%), itching (6%), sometimes
ecchymosis or induration (0.2%), less frequently headache. Other adverse events have been spontaneously
reported in post-marketing surveillance, including arthralgia, myalgia, rash, nausea, lymphadenopathy,
pyrexia and hypersensitivity reactions. Similar results were shown by the ZEST study, with an incidence of
adverse events related to the vaccine higher than in subjects receiving placebo, but mainly mild and related
to the injection site. One serious adverse reaction (anaphylactic reaction) in a vaccinated subject was
reported. In a placebo controlled trial, the estimated risk of systemic adverse events (SAEs) within 42 days
was 1.41% for vaccine recipients compared to 1.12% for placebo, with a relative risk not statistically
significant of 1.26 (95% CI: 0.91-1.73) (Morrison et al., 2014).

In clinical trials, no vaccine virus transmission was reported; however, the post-marketing experience with
varicella immunization suggests that there is a theoretical risk of transmitting the attenuated vaccine virus
from a vaccinee to a susceptible individual (very uncommon eventuality). This risk should be evaluated
against the one of naturally developing HZ and potentially transmitting the wild-type VZV to a susceptible

individual.

EFFECTIVENESS

In addition to pre-authorization clinical trials, further studies have been conducted in order to assess the
efficacy and safety of the vaccine in clinical practice in different populations. All these studies are
retrospective and effectiveness therefore was evaluated ex-post in immunocompromised subjects or with co-
morbidity, once the study was completed and the characteristics of the immunized people verified.

Zhang et al. conducted a retrospective study to evaluate the vaccination efficacy and the risk of infection
with HZ in elderly patients with immune-mediated diseases. From 2006 to 2009, they enrolled 463,541
Medicare beneficiaries aged >60 years with a diagnosis of rheumatoid arthritis (292,169), psoriatic arthritis
(11,030), psoriasis (89,565), ankylosing spondylitis (4,026), or inflammatory bowel disease (66,751 —
Crohn’s disease or ulcerative colitis). During the study, 18,683 (4.0%) patients received the HZ vaccine.
During the period of more than 42 days after vaccination, 138 HZ cases were observed (6.7 cases per 1,000
person/year; 95% CI: 5.7-7.9). Among the 633 patients exposed to biological agents, no cases of varicella or
HZ occurred within 42 days from vaccination (95% CI: 0 to 5.4 per 1,000 treated with anti-TNF and 0 to 4.7
for 1,000 receiving biological drugs). The hazard ratio of HZ associated with vaccination was 0.61 (95% CI:
0.52 to 0.71) (49% of effectiveness). The study showed that the administration of the vaccine concurrently
with biological drug treatments was not associated with an increased short-term risk of varicella or HZ
(Zhang et al., 2012). Another retrospective study was performed by Langan et al., involving 766,330 subjects
aged > 65 years, from 2006 to 2009; out of 29,758 recipients of the vaccine, 4,469 were

immunocompromised at the time of vaccination. The effectiveness was equal to 48% (95% CI: 39-56)
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against HZ and 62% (95% CI: 23-63) for PHN with definition at 30 days and 59% (95 % ClI: 21-79) for PHN
with definition to 90 days; in immunocompromised individuals, however, the effectiveness amounted to 37%
(95% CI: 42-94) (Langan et al., 2013). Tseng et al. conducted a further cohort study, between 2007 and
2012, recruiting members of Kaiser Permanente Southern California (KPSC) aged >60 years receiving
chemotherapy with myelosuppressive agents; vaccination was carried out before the start of chemotherapy
(six months before on average) in 4,710 subjects (16,766 unvaccinated) (Tseng et al., 2014). The incidence
in the vaccinated subjects was 12.87/1,000 compared to 22.05/1,000 cases in the unvaccinated ones, with an
efficacy against HZ of 42% and no hospitalization in the immunized cohort. The study therefore
demonstrated the efficacy in HZ prevention also in persons that will subsequently undergo chemotherapy,
providing further motivation for offering the HZ vaccine to subjects while they are immunocompetent.

The effectiveness of the vaccine against HZ clinical manifestations in vaccinated persons was recently
investigated, with particular attention to the prodromal phase. Marin et al. carried out a case-control study in
subjects aged > 60 years. Vaccination was associated with a 54% reduction of HZ incidence (95% CI: 32%-
69%), a decrease of 58% of prodromal symptoms (95% CI: 31% -75%), and a 70% reduction of the
prodromal medically assisted symptoms (95% CI: 33% -87%). The vaccine was also effective against PHN,
with definition at 30 days from the onset of the rash, with a 61% reduction (95% CI: 22%-80%) (Marin et al.,
2015). In conclusion, the effectiveness studies are consistent with pre-marketing clinical studies, confirming
a good safety and tolerability profile, as well as the efficacy against HZ and PHN in subjects >60 years. The
vaccine can be administered to VZV-naive individuals or those with a history of HZ, in patients with
immune-mediated diseases or mild immunosuppression; the administration should occur at least 14 days
before the start of immunosuppressive therapy or one month after the end of it. In any case, the
contraindications reported on the data sheet should be borne in mind and all patients must be evaluated for

possible immunodeficiency prior to vaccine administration (Summary of Product Characteristics, Annex I).

USE OF THE VACCINE IN THE WORLD AND IN ITALY

Based on the scientific evidence and available assessments that confirm the impact of HZ vaccination and
support its use worldwide, several countries have introduced the vaccination, albeit with different
recommendations and funding arrangements (with or without public support).

In the United States and Canada, since 2006 and in 2010 respectively, immunization is recommended above
60 years of age. Despite the advantages of vaccination, the coverage rates were very low: only 1.9% in 2007,
and 6.7% in 2008 with higher rates in the older population (4.7% in those aged 60-64 years, 7.4% among 65-
74 year-olds, 7.6% in those aged 75-84 years and 8.2% in patients >85 years). In 2011, only 10% of
immunocompetent individuals above 60 years were vaccinated in the United States, a coverage rate lower
than that achieved in many other countries. The reasons were the lack of awareness by the individuals as well
as the cost effectiveness, the lack of or reduced health care funds, the lack of recommendation by physicians

and some uncertainty on the duration of vaccine protection (Lu et al., 2011).
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In Europe, the EUnetHTA (European network of 47 European organizations of Health Technology
Assessment) recently conducted a study evaluating the methodology of the “rapid relative effectiveness
assessment” of the new HZ vaccine.

The report acknowledged the significance of HZ and PHN and the BOI in Europe, the limitations of current
treatments and, in particular, the difficulty of PHN management. It also recognized the clinical efficacy of
the HZ vaccine in the population > 50 years of age with a reduction in the frequency of new cases of HZ and
its complications, also establishing a good safety profile, and highlighting a period of protection up to at least
10 years. In Europe, several countries decided to recommend and/or fund vaccination: in people aged >50
years in Austria (since 2007), in Germany and Sweden (since 2010), in subjects >60 years in Greece (from
2011) and in older cohorts in the UK and in France (EUnetHTA, 2013).

The most interesting experience at European level was in the UK. The immunization program began in
September 2013 on two cohorts: seventy-year-old and seventy-nine-year-old subjects. Official data
suggested national average coverage rates, after one year, of 61.8 and 59.6%, respectively. Given the positive
response obtained, the UK health authorities decided to extend immunization (active call and
reimbursement) to the cohort of seventy-eight-year-old subjects (Public Health England, 2013).

In France, the Haut Conseil de la Santé Publique (HCSP) adopted the recommendation for routine
vaccination against HZ in older adults aged between 65 and 74 years in 2013,; national reimbursement for all
subjects aged between 65-74 years, with a catch-up for adults aged 75 to 79 years until the end of February
2017, was approved in 2015 (HCSP report, 2013).

In Italy, a panel of experts concluded that HZ and PHN are important clinical and public health problems
and, in 2014 “Lifetime immunization schedule”, included the recommendation for the use of the HZ vaccine
in subjects at risk above 50 years old, with the exception of seriously immunocompromised subjects, but also
vaccination without charge in at least a cohort of the elderly population (60 or 65 years), in order to
progressively cover further groups of the population against a severely debilitating disease with high social
impact (Bonanni et al., 2014). In an Italian cost-efficacy study, the vaccine proved highly cost-effective, with
costs per Quality-Adjusted Life Year (QALY) ranging from € 11,943 for persons aged 60-79 years; € 9,779
for subjects aged 65-79 years and € 8,729 for those aged between 70 and 79 years (Coretti et al., 2014). At
regional level, the modification of Section V of the Constitution, through Constitutional Law number 3 of
October 2001, changed the structure of the institutional relationships between national, regional and local
authorities, by introducing a devolution framework of competences and responsibilities in the health field.
This change attributed to the Regions the responsibility, almost exclusively, of the organization and the
management of the health service, while the government has the responsibility to determine which health
services are “essential” (Basic Levels of Assistance, Livelli Essenziali di Assistenza, LEA) and should be
offered to all citizens by all Regions.

Sicily and Liguria decided to use the HZ vaccine in 2015: in Sicily, the vaccine is recommended in subjects
at risk above 50 years of age, with the exception of severely immunosuppressed persons, and also freely

administered in at least a cohort of elderly population (65 years or 75 years) (Sicily Region, 2015). Liguria
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Region, instead, opted for the universal, free and active offer of the HZ vaccination in patients aged 65 years
from the year 2015, with the aim of obtaining as the minimum target, during the same year, a coverage rate
of 25-35% in the elderly (Liguria Region, 2014).

In Veneto, the immunization is offered to patients at risk, immune to varicella between 50-59 years, who
have to undergo a bone marrow or solid organ transplant (more than one month before the graft), or patients
with chronic inflammatory diseases taking low doses of immunosuppressive drugs (Veneto Region, 2014). In
Friuli Venezia Giulia, the vaccine is provided free of charge for individuals over 50 years belonging to risk
groups and on prescription, or in co-payment, to subjects not belonging to risk groups (Friuli-Venezia-Giulia
Region, 2014) The co-payment for over 50 year-old subjects is also expected in Molise Region (Region
Molise, 2015). In Calabria, since 2015, the vaccine has been offered to the cohort of 65 year-olds or to
subjects aged 70 years who were not vaccinated at 65 (Region Calabria, 2015). Outside of these categories,
the vaccine is administered upon payment of the fee, according to the regional price list. Lastly, in the
Autonomous Province of Trento, from the first of July 2016, the HZ vaccine has been offered free of charge

to over 65 year-old subjects and to adults at risk (Autonomous Province of Trento, 2016).

CONCLUSIONS

HZ is a very common disease, with a negative impact on the quality of life. The epidemiological evaluation,
the frequent and debilitating complications (PHN), the available sub-optimal treatments and the costs
associated with diagnosis and clinical/therapeutic management are the basis for seeking a proper preventive
measure against this disease, in order to reduce the frequency and the severity. Nowadays, prevention is
possible by means of the live attenuated virus vaccine that stimulates cell-mediated immunity; clinical
studies showed good levels of efficacy, safety and tolerability. Based on the clinical findings and also
economic evidence, several countries around the world (United States, Canada, Austria, the United
Kingdom, Germany/Saxony, Sweden, Greece, France, Italy) have introduced the vaccination, albeit with
different recommendations and financing methods.

However, in the first years of experience, some barriers related to the difficulty of vaccine distribution, the
lack of physician recommendations or the cost of the vaccine were encountered. It is therefore important to
discuss how to offer the vaccine to the target population, including a common strategy to gradually ensure a
fair offering, compatible with available resources, since the vaccination is cost-effective in terms of both

prevention and healthcare economy.
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HZ, Herpes Zoster; PHN, post-herpetic neuralgia; VZV, varicella-zoster virus; OHZ, Herpes Zoster
ophthalmicus; CMI, cell-mediated immunity; QoL, quality of life; NSAIDs, nonsteroidal anti-inflammatory
drugs; PFU, plague-forming units; FDA, Food and Drug Administration; SPS, Shingles Prevention Study;
ZEST, Zostavax Efficacy and Safety Trial; BOI, burden of illness; STPS, Short-Term Persistence Substudy;
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LTPS, Long-Term Persistence Substudy; HCSP, Haut Conseil de la Santé Publique; QALY, Quality-
Adjusted Life Year; LEA, Livelli Essenziali di Assistenza (Basic Levels of Assistance).

REFERENCES

Autonomous Province of Trento (2016). Update of immunization schedule. Available at:
http://www.delibere.provincia.tn.it/scripts/gethtmlIDeli.asp?ltem=0&Type=HTML(Accessed: 4 July
2016)

Available at: http://bur.regione.veneto.it/BurvServices/pubblica/DettaglioDgr.aspx?id=281075
(Accessed: 4 July 2016).

Bonanni, P., Azzari, C., Castiglia, P., Chiamenti, G., Conforti, G., Conversano, M., Corsello, G.,
Ferrera, G., Ferro, A. & other authors (2014). The 2014 lifetime immunization schedule approved by
the Italian scientific societies. Italian Society of Hygiene, Preventive Medicine, and Public Health.
Italian Society of Pediatrics. Italian Federation of Pediatric Physicians. Italian Federation of General
Medical Physicians. Arezzo Service of Legal Medicine. Epidemiol Prev 38(6 Suppl 2), pp. 131-146.
Bricout, H., Perinetti, E., Marchettini, P., Ragni, P., Zotti, C.M., Gabutti, G., Volpi, A. & Franco,
E. (2014). Burden of herpes zoster-associated chronic pain in Italian patients aged 50 years and over
(2009-2010): A GP-based prospective cohort study. BMC Infect Dis 14(1), p. 637.

Calabria Region (2015). Improvement of vaccination coverage in different age groups. Available at:
http://www.regione.calabria.it/sanita/allegati/dca_2015/dca_n. 43 del 21.05.2015 -
_copertura_vaccinale.pdf (Accessed: 4 July 2016).

Coretti, S., Ruggeri, M. & Codella, P. (2014). Cost effectiveness analysis of A vaccine to prevent
Herpes Zoster and Postherpetic neuralgia in Italy. Value Health 17(7), p. A511.

Donahue, J.G. (1995). The incidence of Herpes Zoster. Arc Intern Med 155(15), p. 1605.

Dworkin, R.H., Gnann, J.W., Oaklander, A.L., Raja, S.N., Schmader, K.E. & Whitley, R.J. (2008).
Diagnosis and assessment of pain associated with Herpes Zoster and Postherpetic neuralgia. J Pain 9(1),
pp. 37-44.

EUnetHTA. (2013) Pilot of rapid assessment on ‘Zostavax for the prevention herpes zoster’ Available
at: http://www.eunethta.eu/news/pilot-rapid-assessment-zostavax-prevention-herpes-zoster-available
(Accessed: 4 July 2016).

Fashner, J. & Bell, A.L. (2011) Herpes zoster and postherpetic neuralgia: prevention and management.
Am Fam Physician. 83(12) pp. 1432-1437.

Friuli Venezia Giulia Region (2014). Regional Council resolution n. 2535 “Upgrading and extension of
the  immunization offer in the Friuli Venezia Giulia Region”. Available at:
http://mtom.regione.fvg.it/storage/2014_2535/Testo%20integrale%20della%20Delibera%20n%202535-
2014.pdf (Accessed: 4 July 2016).



403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438

Gabutti, G., Serenelli, C., Sarno, O., Marconi, S., Corazza, M. & Virgili, A. (2010). Epidemiologic
features of patients affected by herpes zoster: Database analysis of the Ferrara university Dermatology
unit, Italy. Méd Mal Infect 40(5), pp. 268-272.

Gershon, A.A., Gershon, M.D., Breuer, J., Levin, M.J., Oaklander, A.L. & Griffiths, P.D. (2010).
Advances in the understanding of the pathogenesis and epidemiology of herpes zoster. J Clin Viroly 48,
pp. S2-S7.

Gialloreti, L., Merito, M., Pezzotti, P., Naldi, L., Gatti, A., Beillat, M., Serradell, L., di Marzo, R. &
Volpi, A. (2010). Epidemiology and economic burden of herpes zoster and post-herpetic neuralgia in
Italy: A retrospective, population-based study. BMC Infect Dis 10(1), p. 230.

Gross, G., Schofer, H., Wassilew, S., Friese, K., Timm, A., Guthoff, R., Pau, HW., Malin, J.P.,
Wutzler, P. & Doerr, HW. (2003). Herpes zoster guideline of the German Dermatology society
(DDG). J Clin Virol 26(3), pp. 277-289.

Harpaz, R., Ortega-Sanchez, I.R. & Seward, J.F. (2008). Advisory Committee on Immunization
Practices (ACIP) Centers for Disease Control and Prevention (CDC). Prevention of herpes zoster:
recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep
57(RR-5) pp. 1-30.

HCSP (Haut Conseil de la Santé Publique) report (2013). Available at: http://39.HCSP report,
available athttp://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=390 (Accessed: 4 July 2016).
Irwin, M., Costlow, C., Williams, H., Artin, K.H., Chan, C.Y., Stinson, D.L., Levin, M.J.,,
Hayward, A.R. & Oxman, M.N. (1998). Cellular immunity to varicella-zoster virus in patients with
major depression. J Infect Dis 178(Suppl 1), pp. S104-S108.

Johnson, R.W. & Whitton, T.L. (2004). Management of herpes zoster (shingles) and postherpetic
neuralgia. Expert Opin Pharmacother5(3), pp. 551-559.

Johnson, R.W., (2007). Zoster-associated pain: what is known, who is at risk and how can it be
managed? Herpes 14(2) pp. 30-34.

Johnson, R.W., Bouhassira, D., Kassianos, G., Leplége, A., Schmader, K.E. & Weinke, T. (2010).
The impact of herpes zoster and post-herpetic neuralgia on quality-of-life. BMC Med 8(1), p. 37.
Johnson, R.W., Wasner, G., Saddier, P. & Baron, R. (2007). Postherpetic neuralgia: Epidemiology,
pathophysiology and management. Expert Rev of Neurothers 7(11), pp. 1581-1595.

Katz, J., Cooper, E.M., Walther, R.R., Sweeney, EW. & Dworkin, R.H. (2004). Acute pain in
Herpes Zoster and its impact on health-related quality of life. Clininfect Dis 39(3), pp. 342-348.

Langan, S.M., Smeeth, L., Margolis, D.J. & Thomas, S.L. (2013). Herpes Zoster vaccine
effectiveness against incident Herpes Zoster and Post-herpetic neuralgia in an older US population: A
cohort study. PLoS Medicine 10(4), p. €1001420.

Levin, M.J., Smith, J.G., Kaufhold, R.M., Barber, D., Hayward, A.R., Chan, C.Y., Chan, L.S.F., Li,
D.J.J., Wang, W., & other authors (2003). Decline in Varicella-Zoster virus (VZV)-Specific Cell-



439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476

Mediated immunity with increasing age and boosting with a High-Dose VZV vaccine. J Infect Dis
188(9), pp. 1336-1344.

Liguria Region (2014). Update Regional Prevention Plan. Available at:
http://www.asl5.liguria.it/Portals/0/Comunicati/20150409_piano%20regionale%20vaccini%20liguria%?2
02014.pdf (Accessed: 4 July 2016).

Lu, P, Euler, G.L. & Harpaz, R. (2011). Herpes Zoster vaccination among adults aged 60 years and
older, in the U.S., 2008. Am J Prev Med 40(2), pp. e1—6.

Lukas, K., Edte, A. & Bertrand, I. (2011). The impact of herpes zoster and post-herpetic neuralgia on
quality of life: Patient-reported outcomes in six European countries. Z Gesundh Wiss, 20(4), pp. 441-451.
Marin, M., Yawn, B.P., Hales, C.M., Wollan, P.C., Bialek, S.R., Zhang, J., Kurland, M.J. Harpaz,
R. (2015). Herpes zoster vaccine effectiveness and manifestations of herpes zoster and associated pain
by vaccination status. Hum Vaccin Immunother 11(5), pp. 1157-1164.

Molise  Region  (2015). Regional  immunization  offering2015-2016  Available  at:
http://www3.regione.molise.it/flex/cm/pages/Serve Attachment.php/L/IT/D/5%252Fc%252F1%252FD.5cf3alec54
145aa197¢0/P/BLOB%3AID%3D13619/E/pdf. (Accessed: 4 July 2016).

Morrison, V.A., Johnson, G.R., Schmader, K.E., Levin, M.J., Zhang, J.H., Looney, D.J., Betts, R.,
Gelb, L., Guatelli, J.C. & other authors (2014). Long-term persistence of Zoster vaccine efficacy. Clin
Infect Diss 60(6), pp. 900-909.

Murray, A.V., Reisinger, K.S., Kerzner, B., Stek, J.E., Sausser, T.A., Xu, J., Wang, W.W., Chan,
I.S.F., Annunziato, P.W. & Parrino, J. (2011). Safety and tolerability of zoster vaccine in adults >60
years old. Hum Vaccin 7(11), pp. 1130-1136.

Okamoto, S., Hata, A., Sadaoka, K., Yamanishi, K. & Mori, Y. (2009). Comparison of
Varicella-Zoster Virus—-Specific immunity of patients with diabetes Mellitus and healthy individuals. J

Infect Dis 200(10), pp. 1606-1610.

Opstelten, W. & Zaal, M.J. (2005). Managing ophthalmic herpes zoster in primary care. BMJ
331(7509), pp. 147-151.

Oxman, M.N. (1995). Immunization to reduce the frequency and severity of herpes zoster and its
complications. Neurology 45(12) Supplement 8, pp. S41-S46.

Oxman, M.N., Levin, M.J., Johnson, G.R., Schmader, K.E., Straus, S.E., Gelb, L.D., Arbeit, R.D.,
Simberkoff, M.S., Gershon, A.A. & other authors (2005). A vaccine to prevent Herpes Zoster and

Postherpetic neuralgia in older adults. N Engl J Med 352(22), pp. 2271-2284.

Pinchinat, S., Cebrian-Cuenca, A.M., Bricout, H. & Johnson, R.W. (2013). Similar herpes zoster
incidence across Europe: Results from a systematic literature review. BMC Infect Dis 13(1), p. 170.
Public Health England (2013) Herpes zoster (shingles) immunisation programme 2013/2014: Report
for England. Available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/383018/ShinglesReport20
14.pdf (Accessed: 4 July 2016).

Schmader, K. (2001). Herpes Zoster in older adults. Clin Infect Dis 32(10), pp. 1481-1486.



477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506

Schmader, K.E., Levin, M.J., Gnann, J.W., McNeil, S.A., Vesikari, T., Betts, R.F., Keay, S., Stek,
J.E., Bundick, N.D. & other authors (2012). Efficacy, safety, and Tolerability of Herpes Zoster
vaccine in persons aged 50-59 years. Clin Infect Dis 54(7), pp. 922-928.

Schmader, K.E., Oxman, M.N., Levin, M.J., Johnson, G., Zhang, J.H., Betts, R., Morrison, V.A,,
Gelb, L., Guatelli, J.C. & other authors (2012). Persistence of the efficacy of Zoster vaccine in the
shingles prevention study and the short-term persistence Substudy. Clin Infect Dis55(10), pp. 1320—
1328.

Sicily Region (2015). Amending and supplementing the immunization schedule for Life. D.A. n°
38/2015 Available at:
http://pti.regione.sicilia.it/portal/page/portal/PIR_PORTALE/PIR_LaStrutturaRegionale/PIR_Assessorat
oSalute/PIR_Decreti/PIR_Decreti2015/PIR_Decretiassessorialianno2015/12%2001%202015%20SERV
%201%20(38).pdf (Accessed: 4 July 2016).

Tseng, H.F., Tartof, S., Harpaz, R., Luo, Y., Sy, L.S., Hetcher, R.C. & Jacobsen, S.J. (2014).
Vaccination against Zoster remains effective in older adults who later undergo chemotherapy. Clin Infect
Dis 59(7), pp. 913-919.

Veneto Region (2014). Approval of the new immunization schedule of Veneto Region
Council Deliberation n. 1564 in Regional Official Bulletin n. 89 of 12 September 2014
Volpi, A., (2007). Severe complications of herpes zoster. Herpes 14(2) pp.35-39.

Yawn, B.P. & Gilden, D. (2013). The global epidemiology of herpes zoster. Neurology 81(10), pp. 928—
930.

Yawn, B.P., Saddier, P., Wollan, P.C., Sauver, J.L.S., Kurland, M.J. & Sy, L.S. (2007). A
population-based study of the incidence and complication rates of Herpes Zoster before Zoster vaccine
introduction. Mayo Clin Proc 82(11), pp. 1341-1349.

Zhang, J., Xie, F., Delzell, E., Chen, L., Winthrop, K.L., Lewis, J.D., Saag, K.G., Baddley, JW. &

Curtis, J.R. (2012). Association between vaccination for Herpes Zoster and risk of Herpes Zoster

. Regional

infection among older patients with selected immune-mediated diseases. JAMA 308(1).

Zostavax SPC Zostavax®:  Summary of Product Characteristics. Annex I. Available at:
http://ec.europa.eu/health/documents/community-register/2006/2006051911419/anx_11419 it.pdf
(Accessed: 4 July 2016).



