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Background. To estimate the health care resource utilization, costs, and impact on quality of life (QoL) of herpes zoster (HZ) 
and postherpetic neuralgia (PHN) in adults aged ≥50 years in Italy.

Methods. This was a prospective, observational, multicenter, community physician–based surveillance study (NCT01772160) 
in Italy. Health-related QoL data were collected using the EuroQoL-5 Dimension (EQ-5D) and Zoster Brief Pain Inventory (ZBPI) 
questionnaires. Both questionnaires were assessed at days 0 (HZ rash onset), 15, 30, 60, and 90 for all patients, and monthly thereaf-
ter for patients who developed PHN. Resource utilization was recorded for 3 months post–HZ onset and 9 months for PHN patients. 
Costs from both payer and societal perspectives were estimated and were composed of direct medical costs (general practitioner/
specialist visits, procedures, hospitalizations, medications), work loss by patient/caregiver, and transport costs.

Results. A total of 391 patients with HZ were included, of whom 40 developed PHN. The mean ZBPI worst pain score was 5.7 
at day 0, reducing to 2.6 at day 30 and 0.7 by day 90. Patients with PHN had a mean worst pain score of 5.7 at day 90. We estimated 
an overall disutility associated with HZ of 0.134. The mean cost per HZ patient from a payer/societal perspective was €153/€298, 
respectively, and the mean cost per HZ patients who developed PHN was €176/€426, respectively.

Conclusions. HZ is associated with impaired QoL and substantial health care resource use, highlighting the need for preventive 
strategies. This could reduce the disease burden for the patient and health care system.

ClinicalTrials.gov study registry. NCT01772160.
Keywords: herpes zoster (HZ); postherpetic neuralgia (PHN); quality of life (QoL); QALY; economic burden.

Herpes zoster (HZ), or “shingles,” is a viral disease characterized 
by a painful skin rash that results from the reactivation of latent 
varicella zoster virus from the dorsal root or cranial nerve gan-
glia. It has been observed that the lifetime risk of developing HZ 
is about 20%–30% [1–3]. It is well documented that incidence 
of HZ increases with age, particularly from the age of 50 years 
[4]. The most common complication of HZ is zoster-associated 
pain, which may be classified as acute, subacute herpetic pain, 
and postherpetic neuralgia (PHN), a chronic pain that persists 
or develops after 90 days from HZ rash onset.

Data on the burden of disease and the impact of HZ and PHN 
on Italian patients’ quality of life (QoL) are somewhat scarce 
and mostly limited to retrospective studies. A prospective study 
was carried out in 2010 in adults aged ≥50 years across Italy that 

demonstrated that HZ and PHN represent an important burden 
of disease in the elderly [5]. There is a particular lack of accurate 
utility loss data associated with health-related QoL caused by 
HZ and PHN specific to Italy.

Accurate data on the economic burden of HZ and PHN are 
also somewhat scarce. A prospective study was carried out in 
2004 in Piemonte to estimate the incidence and costs associ-
ated with HZ in patients >14 years of age [6], and a retrospec-
tive study focused primarily on immunocompetent patients 
aged ≥50  years across 4 regions: Veneto, Toscana, Lazio, and 
Campania [7]. Levi et  al. conducted a retrospective search of 
hospital discharge records between 2002 and 2012 in Tuscany 
[8], and more recently a cross-sectional study on hospitaliza-
tions related to HZ during the period 2008–2016 in the Veneto 
region was published [9].

The aim of our prospective study was thus to address the lack of 
existing information related to the clinical and economic burden 
as well as the impact on QoL in order to aid and improve public 
health care decisions related to HZ prevention in Italy. A  pro-
spective surveillance of HZ cases, starting at the diagnosis of the 
acute HZ episode, represents a suitable and optimal approach to 
describe the clinical and economic burden and effect on QoL.

applyparastyle “fig//caption/p[1]” parastyle “FigCapt”

; Published online  January 12, 2019.

mailto:sean.f.matthews@gsk.com?subject=
http://orcid.org/0000-0001-7427-7326
http://orcid.org/0000-0003-3058-365X
http://orcid.org/0000-0002-5128-861X
http://orcid.org/0000-0003-1508-7930
http://orcid.org/0000-0002-4069-3759
http://orcid.org/0000-0002-7423-0111


2 • ofid • Matthews et al

METHODS

This prospective, observational, multicenter communi-
ty-based study was carried out in primary care practices in 
northern Italy from 2013 to 2016 (ClinicalTrials.gov Identifier: 
NCT01772160).

Participating physicians were general practitioners (GPs) 
affiliated with the Italian Society of GPs (ie, SIMG) and belong-
ing to 9 different networks taking part in the study; a network, in 
this case, is defined as a group of GPs located in the same town/
province and linked to the same Local Health Unit/ethics com-
mittee. The 9 networks were located in the following regions: 
Lombardia, Piemonte, Toscana, Umbria, Lazio, Campania, and 
Puglia, covering an estimated 44 000 persons aged ≥50 years.

Adults 50  years of age or older presenting with HZ were 
invited to participate in the study, which aimed to estimate the 
HZ incidence rate, the proportion of HZ patients developing 
PHN, and the economic burden and impact on health-related 
QoL of both HZ and PHN. The analysis of the incidence of 
HZ and PHN will be presented in a separate manuscript. All 
patients were to be followed up until assessment on day 90 after 
the initial visit, which corresponded to the first time the patient 
presented at the study site (Supplementary Data). Patients who 
developed PHN were invited to continue in the study until as-
sessment at day 180. Patients who were still experiencing pain 
at day 180 were invited to continue in the study until day 270.

Each patient received a booklet containing the EuroQoL-5 
Dimension (EQ-5D) and Zoster Brief Pain Inventory (ZBPI) 
questionnaires, which were to be completed at days 0, 15, 30, 
60, and 90. For those patients still in the study beyond day 90, 
both questionnaires were to be collected at days 120, 150, 180, 
210, 240, and 270.

Resource utilization related to the HZ episode was recorded 
by the GP at each visit. Resources recorded included GP and 
specialist visits, hospital outpatient visits and admissions, pro-
cedures and tests performed, and medications taken. Mode of 
transportation to study sites was also collected, as were details 
on work loss due to the HZ episode for participants or for their 
caregivers.

Pain Assessment and QoL

The ZBPI questionnaire was used to quantify HZ pain and dis-
comfort and to measure the impact on activities of daily living 
(ADL) and health. The ZBPI questionnaire was adapted from 
the Brief Pain Inventory to make it an HZ-specific measure of 
pain severity that captures pain and discomfort caused by HZ 
(Supplementary Data) [10].

Quality of life was assessed by the standardized, generic 
EQ-5D questionnaire [11, 12]. A  summary weighted health 
utility score was calculated using country-specific weights de-
rived from a sample of the general population (in this case, 
Italian time-trade-off values were used [13]). The “worst health” 

state imaginable corresponds to a utility score of –0.38, whereas 
1.00 represents “perfect health” (Supplementary Data).

In this analysis, questionnaires were assigned to time points 
based on the completion date relative to the rash onset date 
(Supplementary Data and Supplementary Table 1).

Costs and Resource Utilization

Unit costs for GP and specialist visits, procedures, and med-
ications were taken from official sources and are detailed in 
Supplementary Table 2. As the study was carried out in a pri-
mary care setting, some hospitalizations and all specialist visits 
were only reported as referrals. As a consequence, no details of 
length of hospital stay were recorded, so a mean of 7.8 days and 
a total cost of €2695 per stay were assumed [14, 15].

Patients were also required to indicate their mode of trans-
port when traveling to the healthcare provider. The cost of both 
private and public transport was calculated based on the total 
number of kilometers traveled. A  unit cost was assigned per 
kilometer to obtain total costs, as detailed in Supplementary 
Table 2.

Working days lost due to the HZ episode for both the 
patient and the caregiver were valued by multiplying the num-
ber of days recorded by the national average daily earnings, as 
defined by the most recently available national labor statistics 
(Supplementary Table 2).

Costs were calculated from both the payer (ie, health care 
system) and the societal perspective. All direct medical costs 
are fully reimbursed by the health care system, with the excep-
tion of medications that are only partly reimbursed. Costs from 
the societal perspective are composed of all direct and indirect 
costs.

RESULTS

Demographics

The demographics of the 391 HZ patients enrolled in the study 
are presented in Table 1. The mean (SD) age was 69.3 (10.95) 
years. Overall, 39.4% were male and 60.6% female. In total, 67 
patients (17.1%) were still working, 61 of whom were younger 
than 65 years of age (YOA).

Questionnaire Compliance

Of the 391 patients, 388 returned at least 1 evaluable ZBPI and 
EQ-5D questionnaire. A total of 343 patients returned at least 
one evaluable ZBPI questionnaire on or after 90 days following 
rash onset and were thus evaluable for PHN assessment. The 
number of patients who developed PHN and thus continued in 
the study beyond day 90 was 40 (10.2% of all enrolled).

The rate of completion of evaluable questionnaires was 
very high throughout the initial assessment period up to day 
90, with compliance >90% at all time points. For the 40 PHN 
patients continuing in follow-up, a drop in the completion rate 
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was seen after day 90, with 16 patients (40%) completing the 
assessment at day 120. Only 6 patients continued in the study 
after day 180.

ZBPI Questionnaire

At day 0, the overall mean (SD) ZBPI worst pain score was 5.7 
(2.63), reducing to 2.6 (3.04) at day 30 and 0.7 (1.94) at day 90. 
The mean ZBPI worst pain score was similar across age groups 
at day 0 (Figure 1). At subsequent time points, patients under 
the age of 65 appeared to have a lower mean worst pain score 
than those older than 65 years.

The mean ZBPI worst pain scores categorized by patients 
who developed PHN and patients who experienced HZ only 
are presented in Supplementary Figure 1. The mean (SD) score 
at day 0 for PHN patients was 7.8 (2.18), which reduced to 5.7 
(1.96) at day 90 (Supplementary Table 5).

The mean (SD) ZBPI ADL score for all enrolled patients was 
3.48 (2.71) at day 0 and diminished monotonically over time to 
1.82 (2.46) at day 30 and 0.58 (1.47) at day 90. The HZ episode 
appeared to have a greater impact on patients in the ≥80 YOA 
group, in which the mean (SD) score of 4.49 (2.86) at day 0 had 
reduced to 2.35 (2.67) at day 30 (Supplementary Table 6). The 
impact on ADL generally increased with age. The individual 
ADL items most affected were sleep and mood, with a mean 
score (SD) of 4.1 (3.39) and 4.3 (3.33), respectively, at day 0, 
whereas walking ability, with a day 0 mean (SD) of 1.9 (2.73), 
was the least affected (Supplementary Figure 2).

Analysis of QoL Using the EQ-5D

The estimated EQ-5D utility score least-squares (LS) means 
by age group over time are presented in Table 2. The estimated 
LS mean (SE) at day 0 was 0.746 (0.011), which increased 

Table 1. Patient Demographics by Age Group and Overall

  
50–59 YOA  

(n = 87)
60–64 YOA  

(n = 38)
65–69 YOA  

(n = 88)
70–79 YOA  

(n = 98)
≥80 YOA  
(n = 80)

Overall  
≥50 YOA  
(n = 391)

  n % n % n % n % n % n %

Gender Male 22 25.3 20 52.6 38 43.2 43 43.9 31 38.8 154 39.4

 Female 65 74.7 18 47.4 50 56.8 55 56.1 49 61.3 237 60.6

Employment Self-employed 52 59.8 9 23.7 4 4.5 2 2.0 0 - 67 17.1

 Unemployed 13 14.9 6 15.8 1 1.1 0 - 0 - 20 5.1

 Retired 8 9.2 20 52.6 77 87.5 91 92.9 71 88.8 267 68.3

 Other (unpaid) 13 14.9 3 7.9 6 6.8 5 5.1 9 11.3 36 9.2

 Missing 1 1.1 0 - 0 - 0 - 0 - 1 0.3

Age, y Mean 54.5 62.2 67.1 74.4 85.1 69.3

 SD 2.68 1.50 1.37 2.69 4.10 10.95

 Median 55.0 62.5 67.0 74.0 84.0 69

 Min, Max 50, 59 60, 64 65, 69 70, 79 80, 95 50, 95

Abbreviations: HZ, herpes zoster; min, minimum value; max, maximum value; YOA, years of age.
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Figure 1. Mean Zoster Brief Pain Inventory worst pain scores by age category and time. Abbreviations: YOA, years of age; ZBPI, Zoster Brief Pain Inventory.
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(improved) to 0.848 (0.011) by day 30. We estimated from the 
longitudinal model an overall LS mean (SE) of 0.798 (0.009) 
over the 30 days after rash onset for all enrolled patients, and we 
also estimated that the LS mean (SE) utility for PHN patients 
for the period days 90–120 was 0.717 (0.037). By assuming that 
the mean score at day 90 reflects a normal or baseline utility, we 
estimated a mean disutility of 0.134 for all patients for the first 
30 days of the HZ episode, which represents a quality-adjusted 
life-year (QALY) loss of 0.011 per month. The highest disutility 
of 0.150 (QALY loss, 0.012 per month) was observed in the ≥80 
YOA group. We similarly calculated a mean disutility of 0.131 
for patients with HZ only (ie, those who did not develop PHN) 
for the first 30 days of the HZ episode.

Direct Medical Resource Utilization and Costs

In total, 853 outpatient appointments were observed for the 391 
enrolled patients, a mean of approximately 2.2 visits per patient. 
In total, 7 patients were hospitalized (1.8%) and 2 patients had 
an emergency room visit. A  total of 53 specialist visits were 
recorded for 38 patients (9.7%), and 20 patients (5.1%) had a 
total of 23 ophthalmologist visits.

The most commonly observed diagnostic or therapeutic pro-
cedures were blood collection for related tests and dressing of 
the area with rash, which were observed in 4.1% and 3.3% of the 
enrolled patients, respectively.

Supplementary Table 3 presents the most commonly pre-
scribed medications by anatomical therapeutic chemical 
(ATC) level 2 category and age group. A total of 365 (93.4%) 
patients were prescribed antivirals for systemic use. The 
most common medications in this category were valaciclovir 

(32.7% of patients), brivudina (30.2%), and aciclovir (25.6%). 
A  total of 127 patients (32.5%) were prescribed antibiotics 
and chemotherapeutics for dermatological use, of which the 
most common medication was aciclovir (113 patients, 28.9%). 
Antiepileptics were prescribed for 119 patients (30.4%), of 
which the most common medication was pregabalin (107 
patients, 27.4%).

Table 3 presents the direct medical costs by payer perspec-
tive, cost category, and age group. All of the direct costs were 
the same from a payer and societal perspective, except for the 
costs related to medications. Two patients had an emergency 
room visit at a cost of €241 per patient. The overall mean cost 
of GP visits was €24 per patient. The number of GP visits and 
associated mean costs increased with age. The overall mean 
cost of specialist visits was €3 per patient. The overall mean 
societal cost of medications was €112 per patient. The mean 
cost of procedures/lab tests was €2 per patient. A cost of €2695 
was assumed for each of the 7 patients who were hospitalized. 
Combining these components gives an overall mean (SD) 
direct medical cost of €153 (€368) from a payer perspective 
and €189 (€377) from a societal perspective per enrolled 
patient.

Direct Nonmedical Costs

Patients traveled an average of 4.6 km to the health care pro-
vider. The most frequent mode of transport was private car, used 
by 257 patients. One hundred thirty-nine patients were able to 
walk to their health care provider, and 4 patients required an 
ambulance. The mean combined transport cost was €13 per 
patient.

Table 2. Estimated EQ-5D Least-Squares Mean Utility Scores by Time and Age Group

50–59 YOA  
(n = 87)

60–64 YOA  
(n = 38)

65–69 YOA  
(n = 88)

70–79 YOA  
(n = 98)

≥ 80 YOA  
(n = 80)

Overall  
≥50 YOA  
(n = 391)

Day Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

0 0.767 0.023 0.807 0.035 0.769 0.022 0.738 0.021 0.677 0.023 0.746 0.011

15 0.853 0.022 0.855 0.031 0.810 0.021 0.792 0.020 0.723 0.022 0.801 0.010

30 0.902 0.022 0.914 0.033 0.851 0.022 0.833 0.021 0.778 0.023 0.848 0.011

60 0.951 0.019 0.927 0.028 0.926 0.019 0.897 0.017 0.809 0.019 0.900 0.009

90 0.969 0.016 0.970 0.024 0.939 0.016 0.925 0.015 0.876 0.017 0.932 0.008

0–30a 0.841 0.019 0.859 0.028 0.810 0.018 0.788 0.017 0.726 0.019 0.798 0.009

Disutilityb 0.128 - 0.111 - 0.129 - 0.137 - 0.150 - 0.134 -

QALYc 0.011  0.009  0.011  0.011  0.012  0.011  

HZ-only patientsd

90 0.974 0.014 0.987 0.020 0.969 0.014 0.953 0.014 0.902 0.015 0.955 0.007

0–30 0.855 0.017 0.871 0.025 0.845 0.017 0.819 0.016 0.746 0.018 0.824 0.008

Disutility 0.119 - 0.106 - 0.124 - 0.134 - 0.156 - 0.131  

QALY 0.010  0.009  0.010  0.011  0.013  0.011  

Abbreviations: EQ-5D, EuroQoL-5 Dimension; HZ, herpes zoster; QALY, quality-adjusted life-year; YOA, years of age.
a0–30 is the estimated mean utility score over days 0–30.
bIn the disutility score calculation, the estimated mean values at day 90 serve as the normal or baseline utility score.
cCalculated as disutility value multiplied by (length of period in days)/(number of days in year); ie, 30/365. 
dHZ-only patients; all patients who did not develop postherpetic neuralgia.
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Indirect Costs

A total of 16 HZ patients detailed lost work days (14 females 
and 2 males). A median of 15.5 days of work was lost for these 
patients. All patients who missed work were under 65 years of 
age. In total, 12 caregivers were reported to have lost working 
days. Of the 12 caregivers, 6 were paid and 6 were unpaid. All of 
the 6 caregivers in paid employment were associated with HZ 
patients over the age of 65, and 3 were for HZ patients ≥80.

The mean costs of work losses from a societal perspective 
were €349 per patient aged 50–59 (n = 87) and €152 per patient 
aged 60–64 (n = 38).

Combined Costs

Table 3 presents the total costs by complication category and 
overall. The mean cost (SD) of an HZ episode per patient was 
€153 (€368) from a payer perspective and €297 (€730) from 
a societal perspective. The highest costs from a societal per-
spective were observed in the 50–59 YOA group (mean, €515). 
Direct medical costs represented 63.6% of costs, patient work 
loss 31.0%, caregiver work loss 1.0%, and transport costs 4.4% 
(Supplementary Figure 3).

The mean societal cost per male patient is €192, compared 
with €366 per female patient. The mean costs for patients with 
PHN were €176 and €426 from the payer and societal perspec-
tives, respectively (Supplementary Table 7).

The highest costs were observed in patients who experienced 
non-PHN complications, with mean costs per patient of €286 
and €592 from the payer and societal perspectives, respectively 
(Figure 2). Within this category, the highest costs were experi-
enced by the 15 patients with ocular complications, with mean 
costs of €669 and €1582 from the payer and societal perspec-
tives, respectively (Supplementary Table 4).

Table 3. Direct Medical Costs by Component and Total Costs by Complication Category by Analytical Perspective and Age Group

 
50–59 YOA  

(n = 87)
60–64 YOA  

(n = 38)
65–69 YOA  

(n = 88)
70–79 YOA  

(n = 98)
≥80 YOA  
(n = 80)

Overall  
≥50 YOA  
(n = 391)

  Perspective n Mean, € n Mean, € n Mean, € n Mean, € n Mean, € n Mean, €

Direct medical costs

 Emergency room visits HCS/soc 1 241 - - - - 1 241 - - 2 241

 GP visits HCS/soc 87 20 38 21 88 25 98 27 80 27 391 24

 Medications HCS 86 70 38 58 87 72 97 87 80 76 388 75

 Soc 86 101 38 84 87 105 97 131 80 120 388 112

 Procedures/lab tests HCS/soc 6 24 2 25 6 23 12 29 5 26 31 26

 Specialist visits HCS/soc 7 24 3 21 12 34 14 30 2 21 38 29

 Hospital admissions HCS/soc 1 2695 1 2695 2 2695 3 2695 - - 7 2695

Overall meana HCS 87 126 38 153 88 164 98 206 80 105 391 153

 Soc 87 157 38 179 88 195 98 249 80 149 391 189

Total costs by complication category              

 HZ only HCS 66 133 27 72 60 86 62 129 53 96 268 108

 Soc 66 331 27 113 60 113 62 179 53 139 268 187b

 PHN HCS 6 94 1 117 9 128 12 299 12 135 40 176

 Soc 6 1164 1 186 9 207 12 429 12 239 40 426b

 HZ with complications (excluding PHN) HCS 15 107 10 373 19 425 24 359 15 114 83 286

 Soc 15 1067 10 990 19 500 24 459 15 181 83 592b

All HZ cases HCS 87 126 38 153 88 164 98 206 80 105 391 153

 Soc 87 515 38 346 88 206 98 278 80 162 391 297b

Abbreviations: GP, general practitioner; HCS, health care system; HZ, herpes zoster; mean, mean cost in € averaging only over the patients generating this cost component; PHN, posther-
petic neuralgia; soc, societal; spec, specialist; YOA, years of age. 
aThe mean cost in € by averaging each cost component over all 391 patients and adding to all the cost components.
bIndirect costs due to work absence only occurred for patients still working but were averaged over all 391 patients to estimate the average total societal cost per HZ patient (and in each 
HZ category).
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DISCUSSION

This prospective, GP practice–based cohort study is one of the 
first to estimate both the economic burden and impact on QoL 
of HZ and PHN in Italian adults ≥50 YOA.

We estimated that HZ patients had a mean ZBPI worst pain 
score of 5.7 at day 0, which reduced to 2.6 at day 30 and 0.7 at 
day 90. Bricout et al. [5] measured the impact of HZ on pain 
using the visual analog scale and demonstrated a somewhat 
slower reduction of pain from rash onset; however, we believe 
our study to be the first in Italy to measure HZ-associated pain 
utilizing the widely used ZBPI questionnaire. We also demon-
strated using the ZBPI questionnaire that the impact of HZ on 
activities of daily living such as sleep and mood was greater in 
the acute period.

To the best of our knowledge, this was the first study in Italy 
to measure the impact of HZ on QoL by using the EQ-5D to 
measure disutility. We estimated a mean disutility of 0.134 
during the first month of the HZ episode (equivalent to QALY 
loss of 0.011 per month) using the recently published Italian 
time-trade-off values [13]. This corresponds to losing approxi-
mately 4.1 days of perfect health per month of HZ. We observed 
that the disutility increased (ie, worsened) with age. For patients 
without PHN, we estimated a mean disutility of 0.131 during 
the first month of the HZ episode.

It was clear that patients who developed PHN had a greater 
burden of pain from rash onset until at least day 120. The esti-
mated mean utility for PHN patients for the period days 90–120 
was 0.717, which appears to be less than the mean value of 0.798 
estimated in all HZ patients from days 0 to 30. This is consistent 
with the known chronic effect of HZ on the quality of life of 
patients with PHN.

Our results also confirmed that HZ imposes a substantial ec-
onomic burden on the health care system as a result of high 
medical costs related to medications, outpatient visits, and 
hospitalizations.

We calculated a mean direct medical cost per patient of €153 
from the payer perspective and €297 from a societal perspec-
tive, which are similar to the mean cost from a payer perspective 
of €166 estimated in the 2005 retrospective study by Gialloretti 
et al. [7] and the mean cost of €136 excluding hospitalizations in 
the 2004 study based in Piemonte [6].

Costs associated with visits to GPs or specialists were low. 
Patients visited their GP an average of 2.2 times, and 62% of 
patients had more than 1 visit. Only 38 patients were referred to 
see a specialist. This is similar to the findings in Di Legami et al., 
in which a mean of 2.1 visits per case was reported [6].

A total of 7 patients were hospitalized, accounting for 31.5% 
of total direct medical costs from a payer perspective. This is less 
than the figure of 50.7% in Arpinelli et al. [16], as discussed in 
Panatto et al. [15]. It is possible that we have underestimated the 
frequency of hospitalizations as the study recruited only patients 
in the primary setting and may have excluded the proportion of 

hospitalized HZ patients who could have presented directly at 
the hospital rather than in an ambulatory health care setting. In 
addition, we may also have underestimated the costs of hospi-
talizations by estimating a mean duration of 7.8 days [14].

The biggest contribution to direct medical costs was medica-
tions. A total of 93.4% of all patients were prescribed antivirals. 
Approximately 63% of all patients were prescribed the more ex-
pensive antivirals, such as brivudine at a cost of €96 or valaci-
clovir at a cost of €60, whereas only 25% were prescribed the 
relatively less expensive aciclovir at a cost of €25. Medications 
accounted for approximately 49% of direct medical costs from 
a payer perspective, less than the 65.4% reported in the Italian 
study by Di Legami et  al. [6] and somewhat higher than the 
figures for other countries (32%–47%), as discussed in the liter-
ature review by Panatto et al. [15].

The highest economic burden was observed in patients in the 
50–59 years of age group, with a mean total cost of €515 per 
patient from a societal perspective, which is explained by the 
fact that missed work days associated with the HZ episode were 
only reported by patients under the age of 65 years. This finding 
agrees with the findings of Scott et al. [17], who concluded that 
being employed predicts higher societal costs and that the indi-
rect costs of HZ are therefore associated with the age of onset 
of the disease. As expected, the lowest costs from a societal per-
spective were observed in the ≥80 age category (mean, €162 per 
patient).

Generally, there is a lack of data concerning the costs of com-
plications other than PHN.

We calculated mean total costs of €286 and €592 from the 
payer and societal perspectives, respectively, for the 83 patients 
with non-PHN complications (cutaneous, neurological, and oc-
ular), which were higher than the mean costs for patients with 
PHN. We calculated a mean of €319/€604 for patients with cu-
taneous complications, €174/€439 for patients with neurolog-
ical complications, and €669/€1582 for patients with ocular 
complications from the payer/societal perspective. Few studies 
internationally have assessed costs by type of complication, and 
none in Italy. Recent studies in Japan [18] and Germany [19] 
have highlighted the high costs associated with complications, 
whereas Yawn et al. [20] demonstrated that complicated non-
PHN HZ cases can cost more than PHN cases.

A potential limitation of the study is the relatively low popula-
tion size of 44 000 persons across the regions under surveillance. 
Another limitation is that an unknown number of HZ cases may 
have been missed, in part due to patients not seeking medical 
care or patients seeking specialist dermatological (eg, hospital 
emergency) care without seeking primary care attention, and 
this could lead to an underestimation of the frequency of severe 
cases and the associated burden. However, the estimated over-
all incidence of HZ in Italian individuals aged ≥50 years is in 
line with those in this age group reported in a recent systematic 
review of European studies by Pinchinat et al. [21].
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The strengths and limitations of this study in the context of 
HZ incidence are further discussed in another manuscript sub-
mitted elsewhere (unpublished).

Italy has the second highest proportion of worldwide elderly 
people, after Japan [22], making it likely that the burden of 
HZ disease will increase considerably. The Italian National 
Immunization Plan 2017–2019 recommended a vaccination 
program for all adults aged ≥65 years and all at-risk adults aged 
≥50 years (such as adults with cardiovascular diseases, chronic 
obstructive pulmonary disease, diabetes, or those in need of 
immunosuppressive therapy). The planned objective is to vac-
cinate 20% of all adults ≥65 in 2018, 35% in 2019, and 50% in 
2020.

CONCLUSIONS

Our study showed that HZ had a large economic burden 
and a substantial impact on the patients’ QoL and ability to 
function in their normal activities. The results documented 
the current clinical and economic burden of HZ and PHN 
in Italian adults aged 50 years and older. We have shown in 
this study that these vaccination objectives are of crucial im-
portance to reduce the economic burden on society and the 
impact on QoL of the individual. Therefore, an appropriate 
preventive strategy, such as vaccination, is recommended to 
reduce the future burden. Figure 3 presents a summary of 
the context, outcomes, and impact of this study for health 
care providers.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility of 
the authors, so questions or comments should be addressed to the corre-
sponding author.
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Focus on the Patient

What is new?

What is the context?

What is the impact?

Herpes zoster (shingles) is a viral disease manifesting as a usually painful and localized skin rash which a�ects around 30% of  the
population in their lifetime, mostly over 50 years of  age and those with weak immune defences. Herpes zoster is associated with
significant pain which may last from days to months and which is di�cult to treat, having an adverse impact on activities of  daily
living and reducing the quality of  life of  the patient.

This study is the first major study in Italy to evaluate the health economic impact of  herpes zoster and its e�ect on the
quality of  life of  patients ≥50 years of  age We evaluated the impact of  the herpes zoster disease from a health economic
perspective and the e�ect on the quality of  life of  patients.

We found that herpes zoster and in particular its most common complication, post-herpetic neuralgia,
have a substantial economic burden and impact on the quality of  life of  adults ≥50 years of  age. The data
from this study could be used to implement e�ective vaccination strategies in Italy in order to reduce the
number of  new herpes zoster patients and burden of  disease.

Figure 3. Focus on the patient.
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