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Abstract

Background: Chronic conditions have been investigated as risk factors for developing zoster, but in patients suffering from zoster, the impact
of underlying conditions in zoster-related pain and quality of life (QOL) remains unclear.

Methods: We performed a post hoc analysis of a prospective cohort study in immunocompetent zoster patients aged 50 years or older,
conducted by general practitioners in Italy between 2009 and 2010. Zoster symptoms, pain intensity and characteristics, and physical and
mental health scores were assessed at baseline (zoster diagnosis) and at 1, 3, and 6 months of follow-up.

Results: Among 413 patients enrolled in the study, 73% (303/413) suffered from underlying conditions of which 69% (209/303) were
aged 65 or older. Cardiovascular diseases (75%), diabetes (24%), and respiratory diseases (17%) were most frequent. One to three months
after onset, zoster patients with underlying conditions experienced more intense zoster-related pain than those without. QOL scores were
significantly lower in patients with underlying conditions, and age-adjusted difference in QOL scores between the groups increased over time,
demonstrating a slower recovery for patients with underlying conditions.

Conclusions: In addition to age, the main risk factor of zoster occurrence and severity, the presence of underlying conditions results in more
painful and impactful zoster episodes, creating a significant burden for these patients.

Keywords: Post-herpetic neuralgia—Chronic diseases—Daily life activities

Varicella zoster virus (VZV) is a herpes virus that causes both varicella
(chickenpox) and zoster (shingles). Primary VZV infection (varicella)
usually occurs in childhood, after which the virus remains latent in
sensory ganglia (1). Reactivation of latent VZV leads to zoster and
is thought mainly to occur due to age-related decline in VZV-specific
T-cell-mediated immunity (immunosenescence) (2). Data suggest that
almost everybody is at risk of zoster (3) and that the incidence of
zoster in Europe is comparable across countries (4). Incidence is esti-
mated to be 3.4/1,000, all age groups included, equating to the occur-
rence of 1.7 million new zoster cases every year in Europe (5). Lifetime
risk of zoster has been estimated to be 10%-30%, but the condition
affects up to 50% of people who live to 85 years (6). In addition to
the burden of zoster, the risk of complications due to zoster increases
rapidly after 50 years of age (5), as does zoster-related mortality (7).

Zoster is characterized by a unilateral dermatomal vesicular
rash and moderate-to-severe pain, which is reported in up to 90%
of patients in the acute phase. The most frequent and debilitating
complication of zoster is postherpetic neuralgia (PHN). PHN is a
continuation of moderate-to-severe chronic nerve pain in the area of
the rash beyond the acute phase (8). Around 10%-20% of immuno-
competent patients aged 50 years or older (9) and 40% of patients
aged 60 years or older will develop PHN (8). Management of pain is
challenging particularly in elderly people with chronic diseases and
polypharmacy (10-12). As PHN can persist for months to years (13),
it can be extremely detrimental to physical and mental health and
can lead to loss of employment, depression, and social isolation (14).

Some chronic diseases may contribute to the occurrence and/or
severity of zoster (15,16). In Sweden, as in many other European
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countries, Australia, and North America, a 20%-30% prevalence
of multiple chronic diseases across the whole population was found,
increasing to 55%-98% in older persons (older than 60 years) (17).
The HERpes zoster Outcome Epidemiological Study (HEROES)
was a General Practitioners (GP)-based prospective observational
study conducted in Italy in 2009-2010 that aimed to investigate
zoster-associated chronic pain and its management in a cohort of
immunocompetent patients aged 50 years and older. The primary
outcomes, the proportion of zoster patients having PHN and its
duration, have been reported previously (18): 21% of patients had
PHN at 3 months and 9% at 6 months. As more than 70% of the
patients in the study presented with underlying conditions, we per-
formed a post hoc analysis aiming to describe the impact of underly-
ing conditions on zoster-related pain and on quality of life (QOL).

Methods

Objective

The objective of the study was to describe zoster-related pain and
quality of daily life in zoster patients suffering from underlying con-
ditions and compare this with patients without these conditions.

Design

This is a post hoc analysis of the HEROES study, a study conducted
by 108 GPs from 21 local health units located in 12 Italian regions,
with a geographic distribution representative for Italy. GPs enrolled
435 patients. For 5 patients, no case report form was filled in, and
17 additional patients were excluded (aged < 50 years; concomitant
disease, error of diagnosis), leaving 413 immunocompetent patients
aged 50 years and older with a new diagnosis of zoster between
March 2009 and July 2010. After the enrollment initial visit (zoster
acute phase), each patient was invited to attend three additional vis-
itsat 1 (=15 days), 3 (21 days), and 6 (=30 days) months. The study
was approved by the ethical committee of all local health units, and
all included patients provided written informed consent.

GP Data Collection

The GPs collected sociodemographic data, the medical history, and
zoster symptoms (rash localization and extension and number of
vesicles) at initial visit and pain characteristics (allodynia, itching,
and paresthesia) at each visit.

In the medical history, underlying conditions were categorized as
one of three chronic diseases (diabetes, cardiovascular diseases, and
respiratory diseases), or as “other relevant diseases.” Where a condi-
tion was considered relevant by the GP, but not related to zoster, it
was classified as “other relevant diseases,” and the GP was invited to
provide a description of the condition in free text.

Patient Self-Reported Information

At each visit, the patients were asked to report if they were experienc-
ing zoster-related pain at the time of the visit (yes/no). Furthermore,
patients filled in a Visual Analog Scale (VAS) to quantify pain intensity.
Patients indicated the worst pain felt during the last 2 weeks on a scale
ranging from 0 (no pain) to 10 (worst pain imaginable). A VAS score
>3 was considered to correlate with pain that interferes with activities
of daily living (19). Finally, at each visit patients completed the physi-
cal (PCS-12) and mental (MCS-12) components of the Short-Form
health Survey (SF-12) questionnaire to assess their QOL (20). This
patients’ QOL survey includes activities of daily life and scores range
from 0 (lowest level of health) to 100 (highest level of health).

Statistical Analysis

Descriptive analyses included frequency tables, number of obser-
vations, means, standard deviation, and 95% confidence intervals.
A linear mixed model was used to analyze repeated measures data
such as the VAS score and the SF-12-derived PCS-12 and MCS-12
(20). Age (continuous variable), group (presence or absence of an
underlying condition), and time (visit number) were included in
the model, as well as an interaction term between time and group.
To account for individual differences in VAS score and PCS-12/
MCS-12, patients were included as a random effect. Patients were
excluded from the analysis for one visit, if it occurred outside of
the time window, but included in the analysis for a subsequent visit,
occurring within the time window. All analyses were performed in
SAS version 9.3 (SAS Institute, Cary, NC).

Results

Of the 413 patients with a new diagnosis of zoster, 303 (out of 413,
73%) had at least one underlying condition with 128 (out of 303,
42%) having one underlying condition, 128 (42%) having two, 42
(14%) having three, and 5 (2%) having four underlying conditions.
Of these patients with underlying conditions, 226 (out of 303, 75%)
had a cardiovascular disease, 72 (24%) had diabetes (of which 6
had type 1 and 66 had type 2 diabetes), and 52 (17%) had a respira-
tory disease. An additional 42 (14%) patients presented with other
relevant diseases, including neoplasms (7 = 5), depression (7 = 4),
autoimmune thyroiditis (7 = 3), gastroesophageal reflux disease
(n = 3), chronic hepatitis C virus infection (7 = 3), osteoarthritis
(n = 3), benign prostatic hyperplasia (n = 2), and rheumatoid arthri-
tis (7 = 2), in addition to a number of other diseases that occurred
only once.

A total of 382 patients (92%) attended the final visit, whereas
31 terminated the study prematurely, for various reasons (protocol
deviation, informed consent withdrawal, and loss to follow-up).
Completeness of follow-up among patients with underlying condi-
tions was comparable with that among patients without underlying
conditions (Figure 1).

Baseline Characteristics

Baseline characteristics of zoster patients with and without under-
lying conditions and by comorbidity are shown in Table 1. The
majority (64%) of patients were women. Overall the gender ratio
was similar in those with and those without underlying conditions
(65% and 63% were women, respectively), although a higher pro-
portion of men (52%) was found in the group with chronic respira-
tory disease. Although patients with underlying conditions visited
their GPs more frequently, the delay in GP visit after rash onset was
comparable between patients with and without underlying condi-
tions. Patients with underlying conditions were on average 10 years
older than patients without underlying conditions (mean age 70 vs
61), a greater proportion were retired (75% vs 41%), and a higher
proportion lived alone (19% vs 11%). Patients with underlying con-
ditions presented with a more severe rash, with significantly more
frequent occurrence of > 50 vesicles (22% vs 10%; p = .004) at the
acute phase.

Zoster-Related Pain and QOL

At the acute phase, almost all zoster patients (90%) expressed having
pain with the same proportion whatever they have underlying condi-
tions or not (Table 2). However, higher frequencies of paresthesia,
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Patients included
(n=413)

o

without underlying condition

with underlying conditions

(n=110) (n=303)
Diabetes Chronic Chronic Other
respiratory cardiovascular relevant
disease disease disease
(n=72)* (n=52)* (n=226)* (n=42)*
N

Completed follow-up
(6 months):
without underlying conditon
(n=102)

with underlying conditions
(n=280)

Figure 1. Flow diagram of study participants. *Numbers add up to more than
303, as patients can have multiple diseases.

allodynia, and itch were observed in patients with underlying con-
ditions. Mean pain intensity was above a level (VAS score > 3.0)
considered to interfere with activities of daily living and function-
ing in both groups of patients, although it was significantly higher
in patients with underlying conditions (p = .001). The proportion
of patients with pain interfering with activities of daily living was
higher in the group with underlying conditions (VAS score > 3: 76 %
vs 70%). Physical and mental health scores were significantly lower
in patients with underlying conditions (PCS-12, p < .001; MCS-12,

p = .006). We observed a strong effect of age on reporting of pain
intensity among patients with underlying conditions (Supplementary
Table 1). Proportions of patients experiencing a VAS score 2 3 were
63% versus 82% in those younger than 65 years and in those aged
65 and older, respectively. Intensity of pain was not reported dif-
ferently by patients aged 65 or older versus those younger than
65 years in patients without underlying conditions. The physical and
mental health scores were lower in patients aged 65 or older versus
those younger than 65 years with a higher difference in the group
with underlying conditions.

During the 6-month follow-up period, zoster patients with under-
lying conditions consistently reported a higher intensity of pain,
although the differences in the mean VAS were only significant at
Months 1 and 3, see Table 2. The intensity of pain decreased rapidly
in the group without underlying conditions (Table 2). After 1 month,
the mean VAS score was 3.1, and at 6 months, VAS had decreased by
47% to 2.6. In the group with underlying conditions, the decrease
was also 47%, but the mean VAS remained above 3 (Table 2). After
having adjusted for age, the significant effect of underlying condi-
tions on the intensity of pain was confirmed; Figure 2 shows that
patients with underlying conditions had a higher pain intensity along
the 6 months of follow-up.

Physical and mental health scores increased during follow-up
for both groups of patients, but were significantly lower for patients
with underlying conditions at each visit (p < .01; Table 2). The net
gain in PCS-12 over 6 months was 10 points for patients without
underlying conditions, compared with 7 points in patients with
underlying conditions. The net gain in MCS-12 over 6 months was 7
points for patients without underlying conditions, compared with 5
points in patients with underlying conditions. After having adjusted
for age, significantly lower physical and mental health scores in

Table 1. Baseline Characteristics of Zoster Patients by Underlying Condition

Without underlying With underlying Chronic cardiovascular Chronic respiratory
condition condition disease? Diabetes? disease?
n:llO n=303 n=226 n=72 n=52
Age (years), mean (SD) 60.9 (8.3) 70.5 (10.4) 72.0 (10.2) 69.3 (10.6) 72.3 (10.0)
Sex: % Male 37.3% 35.3% 37.2% 34.7% 51.9%
Demographic condition: 7 (%)
Alone 2 (10.9%) 8 (19.1%) 2 (18.6%) 13 (18.1%) 2(23.1%)
Family 96 (87.3%) 240 (79.2%) 180 (79.6%) 58(80.6%) 39 (75.0%)
Institution 1(0.3%) 1(1.4%)
Other 2 (1.8%) 4 (1.3%) 4 (1.8%) 1(1.9%)
Employment: 7 (%)
Employed 57 (51.8%) 47 (15.5%) 27 (11.9%) 1(15.3%) 6 (11.5%)
Retired 45 (40.9%) 226 (74.6%) 177 (78.3%) 55(76.4%) 5(86.5%)
Other 8 (7.3%) 30 (9.9%) 22 (9.7%) 6 (8.3%) 1(1.9%)
Number of vesicles: 1 (%)
None 3(2.7%) 12 (4%)° 8 (3.5%)" 4(5.6%) 1(1.9%)
<50 96 (87.3%) 222 (73.3%) 166 (73.5%) 49 (68.1%) 36 (69.2%)
>50 11 (10.0%) 68 (22.4%) 51(22.6%) 19 (26.4%) 15 (28.8%)
GP attendance: 1 (%)
<Ixlyear 4(12.7%) 6 (2.0%) 4(1.8%) 3(4.2%) 14 (26.9%)
1-Sx/year 0 (54.5%) 88 (29.0%) 56 (24.8%) 16 (22.2%) 15 (28.8%)
6-10x/year 2 (20.0%) 99 (32.7%) 69 (30.5%) 26 (36.1%) 23 (44.2%)
>10x/year 4(12.7%) 110 (36 3%) 97 (42.9%) 27 (37 5%)
Visit delay since rash onset 2 (8.0) 2.7 (3. 2.5(3.1) 2.9 (4. 2.5 (3.0)

(in days): Mean (SD)

Notes: *Sum of chronic conditions is greater than the total number of patients due to multimorbidity.

*One missing data.
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Table 2. Pain and Quality of Life Characteristics of Zoster Patients by Underlying Condition

Without underlying condition (7 = 110) With underlying condition (1 = 303) p Value
Presence of pain: 72 (%)
Visit 1 (acute phase) 99 (90.0%) 271 (89.4%) .869
Visit 2 (1 month) 46 (41.8%) 147 (48.5%) 228
Visit 3 (3 months) 7 (6.4%) 6(21.8%) <.001
Visit 4 (6 months) 5 (4.5%) 9 (9.6%) 101
Pain characteristics: 7 (%)
Visit 1 (acute phase)
Allodynia 51 (46.4%) 166 (54.8%) 130
Itch 77 (70.0%) 222 (73.3%) Sl
Paresthesia 54 (49.1%) 179 (59.1%) .071
Visit 2 (1 month)
Allodynia 1(19.1%) 80 (26.4%) 127
Itch 13 (11.8%) 62 (20.5%) .044
Paresthesia 21 (19.1%) 100 (33.0%) .006
Visit 3 (3 months)
Allodynia 7 (6.4%) 34 (11.2%) 145
Itch 5 (4.5%) 21 (6.9%) 378
Paresthesia 7 (6.4%) 1(16.8%) .007
Visit 4 (6 months)
Allodynia 2 (1.8%) 14 (4.6%) 192
Itch 2 (1.8%) 8(2.6%) 631
Paresthesia 1(0.9%) 16 (5.3%) .048
Intensity of pain VAS: Mean (SD)
Visit 1 (acute phase) 4.9 (2.4) 5.9 (2.5) .001
Visit 2 (1 month) 3.1(2.0) 4.2 (2.5) .002
Visit 3 (3 months) 2.4(1.9) 3.2(2.2) .068
Visit 4 (6 months) 2.6 (2.3) 3.1(2.6) 400
Patients with VAS > 3: 7z (%)
Visit 1 (acute phase) 77 (70.0%) 231 (76.2%) .198
Visit 2 (1 month) 35 (31.8%) 141 (46.5%) .008
Visit 3 (3 months) 9 (8.2%) 2 (20.5%) .004
Visit 4 (6 months) 8 (7.3%) 2 (13.9%) .070
Physical health score: Mean (SD)
Visit 1 (acute phase) 43.0 (7.4) 39.1 (8.9) <.001
Visit 2 (1 month) 46.0 (7.5) 40.9 (9.5) <.001
Visit 3 (3 months) 52.9 (4.4) 45.3(9.1) <.001
Visit 4 (6 months) 53.3(4.2) 46.5 (9.0) <.001
Mental health score: Mean (SD)
Visit 1 (acute phase) 44.4 (10.2) 40.7 (10.6) .006
Visit 2 (1 month) 45.7 (10.6) 41.8 (10.9) .006
Visit 3 (3 months) 50.3(7.7) 44.0 (10.1) .008
Visit 4 (6 months) 51.7 (7.0) 45.5 (9.8) <.001

Notes: VAS = Visual Analog Scale.
p Value for 7 test groups comparison.

patients with underlying conditions were confirmed (Figure 3A and
B). Furthermore, patients with underlying conditions expressed a
significantly higher difficulty to recover their QOL 6 months after
the rash onset.

Discussion

In this prospective cohort study on immunocompetent patients aged
50 years and older with a new diagnosis of zoster, nearly three quar-
ters of the patients presented with at least one underlying condi-
tion. Although zoster-related pain was similarly reported at the acute
phase by both groups of patients, the intensity of pain for patients
with underlying conditions remained above the VAS threshold of 3
throughout the 6 months of follow-up—a level of pain that is con-
sidered to interfere with activities of daily living and functioning.
For chronic pain a change of 20% of VAS score, and for acute pain

a change of 12%, is regarded to be clinically significant (21). In both
patient groups, the mean VAS pain score showed a clinically sig-
nificant reduction of 47% between the acute phase and the 6-month
visit; furthermore, the mean VAS pain score in patients without
underlying condition was 16% lower than the one in patients with
underlying conditions at 6 months.

Both physical and mental scores of the SF-12 were lower in
patients with underlying conditions whatever the visits. When com-
paring our study population with the general Italian population of
the same age range, both study groups (with and without underly-
ing conditions) fall at the lower end of the expected PCS-12 and
MCS-12 range at the acute phase (22), likely due to the newly diag-
nosed zoster episode. Regrettably, no baseline reference is available
for our study participants, predating the zoster episode. Mental and
physical health scores increased over time in both patients with and
without underlying conditions. For mental health score, the group
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Figure 2. Changes in age-adjusted pain intensity during follow-up: estimated
Visual Analog Scale score means by group over time. Solid black line
represents patients with underlying conditions. Dashed gray line represents
patients without underlying conditions.
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Figure 3. Changes in age-adjusted outcome measures during follow-up. (A)
Estimated physical health score means by group over time. Solid black line
represents patients with underlying conditions. Dashed gray line represents
patients without underlying conditions. (B) Estimated mental health score
means by group over time. Solid black line represents patients with underlying
conditions. Dashed gray line represents patients without underlying conditions.

without underlying conditions (mean age = 61 years) increased from
44 at the acute phase to 52 at the 6-month visit, which is above
the mean in the general population aged 55-64 years in Italy (mean
MCS-12 = 49). For the group with underlying conditions (mean
age = 70 years), the mean MCS-12 at the 6-month visit remained
below the mean in the population aged 65-74 years (45 vs 48).
Our study findings suggest that zoster has a bigger and long-lasting
impact on more fragile patients who have underlying conditions,
relative to patients without any underlying condition.

The level of multimorbidity in our study is in line with similar stud-
ies performed in Europe. In Italy, 40% of patients observed presented
with at least one chronic disease, rising with age to 61% in patients aged
60-64 years and to 78.5% in patients aged 65 years or older (23-25).
Rates are similarly high in other European countries: in Sweden, 55%
of the population (mean age = 84.6 years, range 77-100) had chronic
conditions (17), and in the United Kingdom, 58% of the population
presented with multimorbidity (26). Previously, it was shown that
underlying conditions increased the incidence or the severity of infec-
tion and altered the outcome of patients (27). In a prospective cohort
study, which looked specifically at multimorbidity alongside zoster in
primary care settings in France, 61.6% of the study population (mean
age = 67.7, range 50-95) had comorbidities (14.7% diabetes, 63.2%
cardiovascular diseases, and 10.2% pulmonary diseases) (28).

The impact of zoster-related pain on quality of daily life in the
general population has been reported previously (9,28-30). A pro-
spective multicenter observational study carried out in French cent-
ers specialized in the management of chronic pain found a relatively
high rate of patients presenting with PHN, particularly in patients
older than 70 years: 11% of those patients consulting for chronic
pain presented with PHN. The study confirmed the negative impact
of PHN on QOL (31). Similarly, a prospective study performed in
the United States, conducted in 160 zoster outpatients aged 60 years
and older, reported that zoster-related pain interfered with all activ-
ities of daily living (32); however, no data on chronic conditions
were presented. The impact of chronic conditions on the evolution
of zoster has been described among hospitalized patients, but to our
knowledge, our study through this post hoc analysis is the first to
investigate the impact of underlying conditions on zoster followed
in the ambulatory setting. In Spain, a retrospective study on hospi-
talization of patients with zoster showed that 61% of patients had
chronic conditions (33). These patients had a longer mean length
of hospital stay (13.0 vs 11.4 days), a greater mortality rate (4.6%
vs 2.1%), and a greater hospital fatality rate (between 1.6 and 2.7,
depending on age) compared with zoster patients without these con-
ditions (33). Similar results were found in a retrospective case—con-
trol study conducted in France on patients hospitalized for zoster.
More than half of hospitalized patients (72%) had comorbidities
(mean age = 76 years), and the median length of stay was statis-
tically higher in patients with comorbidities (differed by 3-6 days
depending on the diseases) (34). Our findings suggest that underlying
conditions also affect the severity and the evolution of zoster cases
occurring in the outpatient setting.

This study had some limitations, including, the absence of serious
zoster cases (no hospitalizations were reported), the lack of infor-
mation on quality of daily life before onset of zoster, which might
have served as a baseline value, and finally the lack of information
on treatment of underlying conditions in patients. Furthermore this
post hoc analysis was not powered to detect a difference between the
groups of patients with and without underlying conditions. A larger
sample size would have benefitted statistical detection of differ-
ences between groups. Nevertheless, this study has some important
strengths, one of which is its likely high external validity due to its
prospective study design, the large network of participating GPs in
Italy, the follow-up time of 6 months, with only 7% of patients ter-
minating the study prematurely, and finally, a good representation of
chronic diseases in the older population.

It has been argued that even with appropriate treatment, zoster-
related pain can have a significant negative impact on the patient’s
QOL as clinical management tends to produce modest benefit (due
to, eg, delay in providing treatment, ineffective drugs chosen, and
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poor tolerability) (11). Caution is needed when prescribing medi-
cations, particularly in elderly zoster patients with underlying con-
ditions: The oral agents used to manage PHN have systemic and
cognitive adverse effects, which may be amplified in older adults
(11). Furthermore, poor drug tolerability and the possibility of drug
interactions decrease the patient’s acceptance of zoster treatment
and limit overall clinical benefit, particularly in older, more frail
individuals (10). Finally, a zoster episode, or the treatment of PHN
in an old person with one or more chronic diseases, can be a cause of
decompensation or exacerbation of underlying disease (35). Studies
for other infectious diseases, such as influenza, have been shown to
cause exacerbations or decompensation of underlying disease (36).
Modeling work of the functional decline of zoster in older people
underlined the importance of early treatment and vaccine prevention
(12). With the availability of a vaccine to prevent zoster or zoster-
related pain (PHN), vaccination has become an important preventive
measure for zoster and its associated consequences. Zoster vaccine
has been shown to be well tolerated and efficacious in persons with
chronic conditions (37,38). Avoiding additional medication for treat-
ing zoster or its consequences will be an extra motivation for patients
with chronic conditions who may already be on multiple medica-
tions. In Europe, Zoster vaccination recommendations are available
for Italy, Spain, the UK, and France. As age is the most important
risk factor for the occurrence, frequency, and severity of zoster and
PHN, it is the main criterion to select populations for vaccination.
Alternatively, clinical, epidemiological, and public health criteria can
be considered for the selection of priority groups for zoster vaccina-
tion: Patients in whom zoster could have a higher impact (severity or
risk of decompensation) and patients who frequently visit their GP for
an underlying condition and/or are considered a target group for other
vaccination programs such as influenza or pneumococcus. For an
overview of recommendations, please refer to Supplementary Table 2.
In conclusion, in addition to age, underlying conditions are an
additional burden related to zoster severity and loss of quality of
daily life, resulting in slower recovery. With more than 20% of the
population of the EU aged 60 years or older, and 80% of people aged
65 years or older having at least one chronic disease, prevention of
zoster and PHN in elderly people may contribute to maintenance of
their functional status and QOL, and thus to healthy aging (39,40).

Supplementary Material

Supplementary data are available at The Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences online.

Acknowledgments

The authors thank Audrey Souverain and Stéphane Thomas (SPMSD employ-
ees) for precious support in statistical analysis; Xavier Cornen (SPMSD
employee) for study database management; Marc Baay and Sally Jackson, P95
Epidemiology and Pharmacovigilance Consulting and Services (supported by
Sanofi Pasteur MSD) for editorial assistance.

References
1. Harpaz R, Ortega-Sanchez IR, Seward JF; Advisory Committee on

Immunization Practices, Centers for Disease Control and Preven-
tion. Prevention of herpes zoster: recommendations of the Advisory
Committee on Immunization Practices (ACIP). MMWR Recomm Rep.
2008;57:1-30.

2. Arvin A. Aging, immunity, and the varicella-zoster virus. N Engl | Med.
20053;352:2266-2267. doi:10.1056/NEJMp058091

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

Sengupta N, Taha Y, Scott FT, Leedham-Green ME, Quinlivan M, Breuer
J. Varicella-zoster-virus genotypes in East London: a prospective study in
patients with herpes zoster. | Infect Dis. 2007;196:1014-1020.

. Nardone A, de Ory F, Carton M, et al. The comparative sero-epidemiology

of varicella zoster virus in 11 countries in the European region. Vaccine.
2007;25:7866-7872.

Pinchinat S, Cebrian-Cuenca AM, Bricout H, Johnson RW. Similar herpes
zoster incidence across Europe: results from a systematic literature review.
BMC Infect Dis. 2013;13:170.

Thomas SL, Hall AJ. What does epidemiology tell us about risk factors for
herpes zoster? Lancet Infect Dis. 2004;4:26-33.

Bricout H, Haugh M, Olatunde O, Prieto RG. Herpes zoster-associated
mortality in Europe: a systematic review. BMC Public Health.2015;15:466.

. Johnson RW, Alvarez-Pasquin M], Bijl M, et al. Herpes zoster epidemiol-

ogy, management, and disease and economic burden in Europe: a multidis-
ciplinary perspective. Ther Adv Vaccines. 2015;3:109-120.

Johnson RW, Bouhassira D, Kassianos G, Leplege A, Schmader KE, Weinke
T. The impact of herpes zoster and post-herpetic neuralgia on quality-of-
life. BMC Med. 2010;8:37.

McElhaney JE. Herpes zoster: a common disease that can have a devastat-
ing impact on patients’ quality of life. Expert Rev Vaccines. 2010;9:27-
30.

Johnson RW, Rice AS. Clinical practice. Postherpetic neuralgia. N Engl |
Med. 2014;371:1526-1533.

Herpes Zoster and Functional Decline Consortium. Functional decline
and herpes zoster in older people: an interplay of multiple factors. Aging
Clin Exp Res. 2015;27:757-765.

Johnson RW. Herpes zoster and postherpetic neuralgia. Expert Rev Vac-
cines. 2010;9:21-26.

Wareham DW, Breuer J. Herpes zoster. BMJ. 2007;334:1211-1215.
Esteban-Vasallo MD, Dominguez-Berjon MFE, Gil-Prieto R, Astray-Moch-
ales ], Gil de Miguel A. Sociodemographic characteristics and chronic
medical conditions as risk factors for herpes zoster: a population-based
study from primary care in Madrid (Spain). Hum Vaccin Immunother.
2014;10:1650-1660. doi:10.4161/hv.28620

Forbes H]J, Bhaskaran K, Thomas SL, Smeeth L, Clayton T, Langan SM.
Quantification of risk factors for herpes zoster: population based case-
control study. BMJ. 2014;348:g2911.

Marengoni A, Winblad B, Karp A, Fratiglioni L. Prevalence of chronic
diseases and multimorbidity among the elderly population in Sweden. Am
J Public Health. 2008;98:1198-1200.

Bricout H, Perinetti E, Marchettini P, et al. Burden of herpes zoster-associ-
ated chronic pain in Italian patients aged 50 years and over (2009-2010):
a GP-based prospective cohort study. BMC Infect Dis. 2014;14:637.
Coplan PM, Schmader K, Nikas A, et al. Development of a measure of the
burden of pain due to herpes zoster and postherpetic neuralgia for preven-
tion trials: adaptation of the brief pain inventory. | Pain. 2004;5:344-356.
Ware ] Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34:220-233.

Haefeli M, Elfering A. Pain assessment. Eur Spine J. 2006;15(suppl 1):517-S24.
Apolone G, Mosconi P, Quattrociocchi L, Gianicolo E, Groth N, Ware
Jr J. Questionario Sullo Stato di Salute SF-12. Milano, Italy: Istituto di
Ricerche Farmacologiche Mario Negri; 2005.

Progressi delle Aziende Sanitarie per la Salute in Italia (Passi). The Ital-
ian Behavioral Risk Factor Surveillance System. Epicentro. http://www.
epicentro.iss.it/

Bonanni P, Ruugeri M, Rossi A. Vaccinazione antiinfluenzale: come incre-
mentare le coperture vaccinali - razionale, strategie e strumenti. Rivista
Societa Italiana di Medicina Generale. 2012;4:38-43.

Ticinesi A, Nouvenne A, Folesani G, et al. Multimorbidity in elderly hos-
pitalised patients and risk of Clostridium difficile infection: a retrospec-
tive study with the Cumulative Illness Rating Scale (CIRS). BM] Open.
2015;5:009316.

Salisbury C, Johnson L, Purdy S, Valderas JM, Montgomery AA. Epide-
miology and impact of multimorbidity in primary care: a retrospective
cohort study. Br | Gen Pract. 2011;61:e12—€21.


http://www.epicentro.iss.it/﻿
http://www.epicentro.iss.it/﻿

Journals of Gerontology: MEDICAL SCIENCES, 2017,Vol. 72, No. 8

1097

27.

28.

29.

30.

31.

32.

33.

Dhainaut JF, Claessens YE, Janes J, Nelson DR. Underlying disorders
and their impact on the host response to infection. Clin Infect Dis.
2005341 (suppl 7):5481-5489.

Bouhassira D, Chassany O, Gaillat J, et al. Patient perspective on her-
pes zoster and its complications: an observational prospective study in
patients aged over 50 years in general practice. Pain. 2012;153:342—
349.

Drolet M, Brisson M, Schmader KE, et al. The impact of herpes zoster and
postherpetic neuralgia on health-related quality of life: a prospective study.
CMA]. 2010;182:1731-1736.

Pica F, Gatti A, Divizia M, et al. One-year follow-up of patients with long-
lasting post-herpetic neuralgia. BMC Infect Dis. 2014;14:556.

Laurent B, Vicaut E, Leplege A, Bloch K, Leutenegger E. Prevalence and
impact on quality of life of post-herpetic neuralgia in French medical cent-
ers specialized in chronic pain management: the ZOCAD study. Med Mal
Infect. 2014;44:515-524.

Schmader KE, Sloane R, Pieper C, et al. The impact of acute herpes zoster
pain and discomfort on functional status and quality of life in older adults.
Clin | Pain. 2007;23:490-496.

Gil-Prieto R, San-Martin M, Alvaro-Meca A, Gonzalez-Lopez A, Gil de
Miguel A. Herpes zoster hospitalizations of patients with chronic illnesses
in Spain, 1998-2004. Vacunas. 2011;12:95-101.

34.

35.

36.

37.

38.

39.

40.

Blein C, Gavazzi G, Paccalin M, Baptiste C, Berrut G, Vainchtock A. Burden
of herpes zoster: the direct and comorbidity costs of herpes zoster events in
hospitalized patients over 50 years in France. BMC Infect Dis. 2015;15:350.
De Smedt RH, Jaarsma T, van den Broek SA, Haaijer-Ruskamp FM.
Decompensation of chronic heart failure associated with pregabalin in a
73-year-old patient with postherpetic neuralgia: a case report. Br | Clin
Pharmacol. 2008;66:327-328.

Glezen WP, Greenberg SB, Atmar RL, Piedra PA, Couch RB. Impact of
respiratory virus infections on persons with chronic underlying conditions.
JAMA. 2000;283:499-50S5.

Oxman MN, Levin M]J, Johnson GR, et al. A vaccine to prevent her-
pes zoster and postherpetic neuralgia in older adults. N Engl | Med.
2005;352:2271-2284.

Tseng HE, Smith N, Harpaz R, Bialek SR, Sy LS, Jacobsen SJ. Herpes zoster
vaccine in older adults and the risk of subsequent herpes zoster disease.
JAMA. 2011;305:160-166.

Maggi S, Gabutti G, Franco E, et al. Preventing and managing herpes zos-
ter: key actions to foster healthy aging. Aging Clin Exp Res. 2015;27:5—
11.

McElhaney JE, Gavazzi G, Flamaing ], Petermans J. The role of vacci-
nation in successful independent ageing. European Geriatric Medicine.
2016;7:171-175.



