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Abstract
Background Herpes Zoster (HZ) is a very demanding disease caused by the reactivation of latent Varicella Zoster Virus. 
The main aim of this study was to estimate the burden of the HZ hospitalizations in Italy from 2003 to 2018 evaluating 
temporal trends.
Methods Retrospective population-based study analyzing Hospital Discharge Records. Hospitalization records reporting 
the ICD-9 CM 053.X code in the principal diagnosis or in any of the five secondary diagnoses were considered as cases. 
Trends of hospitalization rates have been evaluated by Joinpoint analyses.
Results Overall, 99,036 patients were hospitalized with HZ in the 16-year period of the study, and 83,720 (84.5%) of these 
patients were over 50 years. Hospitalization rate was 10.4 per 100,000 persons/year with a significant decreasing trend from 
13.9 in 2003–2006 to 7.8 in 2015–2018 (p < 0.001). Hospitalization rates showed a 20-fold higher risk among subjects aged 
over 80 years and 11-fold higher risk among 70–79-year-old subjects with respect to those aged less than 50 years. Over 
time, a statistically significant increase was observed for the case fatality rate (from 1.2 to 1.7%; p < 0.001) and the median 
length of stay (from 7 to 8 days; p < 0.001).
Conclusions Zoster is a disease that causes hospitalization as relatively frequent complication and the observed reduced 
trend over time could be due to a restriction in hospitalization criteria instead of a reduced burden of disease. The decreasing 
trend should be carefully interpreted, since it could have an impact on promoting herpes zoster vaccination.
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Introduction

Herpes Zoster (HZ) is a disease caused by the reactivation 
of latent Varicella Zoster Virus (VZV). Primary infection 
from VZV usually occurs in childhood (chickenpox) but 
after the resolution, despite the acquired long term immu-
nity both cell-mediated and humoral, the virus remains silent 
in the sensory nerve ganglia after the recovery. HZ disease 
is frequent in the elderly, and it can be associated with a 
physiological decrease of cell-mediated immunity [1]. In 
this sense, one major risk factor for development of HZ is 

aging [2] although other possible causes of decreased cel-
lular immunity could be trigger factors. The main clinical 
presentation of HZ is a painful maculopapular rash with 
a dermatomal distribution, generally unilateral. The most 
common localization of the rash is thoracic, followed by 
ophthalmic [3].

In 70–80% of cases it is preceded by prodromes consist-
ing in non-specific symptoms, from itching to a burning sen-
sation [1] that occurs 1–5 days before the rash. Moreover, 
patients with certain debilitating medical conditions such 
as diabetes, chronic obstructive pulmonary disease or other 
conditions that require immunosuppressive treatments are at 
major risk to develop HZ and complicated HZ [4].

The most common complication of HZ, occurring in 
10–20% of cases [5], is post-Herpetic Neuralgia (PHN) [6] 
that is a long-term dermatomal pain, lasting usually at least 
90 days after the rash [4]. Once PHN has developed, cur-
rent treatments offer little to low benefit to the patients and 
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adverse effects are common [2], and the cost of treatment 
is also significant [7]. Other common complications can be 
ophthalmic and neurologic, besides seldom seen can be vis-
ceral dissemination, encephalitis or meningitis [8]. Overall, 
HZ is a potentially debilitating condition, that can consid-
erably decrease the quality of life [9] in a similar way like 
congestive heart failure, myocardial infarction and clinical 
depression [10].

According to the previous considerations, it is important 
to increase the efforts for preventing the development of the 
disease considering that most of the adult population (95%) 
in Europe has anti-VZV antibodies and thus they could be, 
at least theoretically, susceptible to a HZ reactivation [11]. It 
is estimated that the risk to develop HZ is equal to 10–30% 
during life with a remarkable increase in older age, reaching 
a 50% in people over 85 years [12] and an incidence of HZ in 
the general population around 3 and 4 per 1000 persons [13].

In Italy 157,000 new cases are estimated to occur every 
year, accounting for an annual incidence of 6.3/1000 per-
son-year [11], higher than the incidence observed by other 
studies in other European states (4/1000 in France [14], 
3.56/1000 in UK [15], 3.3/1000 in Netherlands [16] and 
2.26/1000 in Germany) [17]. According to the previous con-
siderations, the main aim of this study was to estimate the 
burden of the hospitalizations due to Herpes Zoster in Italy 
from 2003 to 2018 evaluating temporal trends, the associated 
co-morbidities, and the burden of PHN.

Methods

We have performed a retrospective population-based study 
analyzing Hospital Discharge Records (HDR) from all pub-
lic and private Italian hospitals recorded by the New Health-
care Information System of the Italian Minister of Health, 
during a 16-year period ranging from 2003 to 2018.

HDRs contain personal information of the patients (such 
as age, sex, place of residence, education level), characteris-
tics of the hospitalizations (such as admission and discharge 
dates, discharge status, in-hospital transfers) and clinical 
conditions of the patients (primary and up to 5 secondary 
diagnoses, diagnostic/therapeutic procedures) [18, 19].

We considered as case of HZ hospitalization each record 
reporting the ICD-9 CM 053.X code in the principal diag-
nosis or in any of the five secondary diagnoses. Moreover, 
PHN cases were identified by codes (053.12 and 053.13) [4, 
12] in any of the primary or secondary diagnoses.

Population data were obtained from the Italian National 
Institute of Statistics (Demo ISTAT) [20] and were used 
to calculate hospitalization rates. Moreover, rates have 
been stratified by age (< 1 year, 1–5 years, 6–14 years, 
15–24 years, 25–64 years and 65 or more years) and mean 
length of hospital stay was also calculated. Incidence rates 

were calculated per 100,000 persons by dividing HZ hos-
pitalization cases by the population resident in the year of 
interest.

Statistical analyses

HZ hospitalization cases have been reported as absolute 
and relative frequencies. The length of hospital stay, and 
patients’ age were summarized as median (interquartile 
range).

A Joinpoint model was used to evaluate the time trends 
of hospitalization rates, the direction and the intensity of 
the (linear) trend, and the average annual percent change 
(AAPC).

Trends of hospitalization rates attributable to herpes zos-
ter over time were evaluated by the Chi-square test for linear 
trend. Analysis of variance (ANOVA) was used to test the 
significance of differences between mean age at hospitaliza-
tion calculated over the different time periods.

All statistical analyses were carried out using the R Soft-
ware (Version 3.6.1) and the packages “Segmented” and 
“Strucchange” were used for the joint–point analysis. A p 
value < 0.05 was considered as statistically significant.

Results

A total of 99,036 patients were hospitalized with HZ in the 
16-year period of the study, and 83,720 (84.5%) of these 
patients were over 50 years (Table 1). Overall, hospitali-
zation rate was 10.4 per 100,000 persons/year with a sig-
nificant decreasing trend (from 13.9 in 2003–2006 to 7.8 
in 2015–2018; p < 0.001). Crude hospitalization rates were 
higher in females (11.1 vs. 9.6 in males) and a significant 
decreasing trend was observed in both sexes. The most fre-
quent complications were neurological (22.9% of all hospi-
talizations), ocular complications (13%), PHN (7.8%) and 
meningitis (1.5%). Most patients were discharged at home 
(data not shown in table) and patients who died increased 
through years from 1.2 to 1.7% of hospitalized patients. 
Case fatality rates showed a significant decreasing trend 
from 0.16/100,000 to 0.13/100,000 (< 0.001). As reported 
in Fig. 1A, hospitalization rates showed a significant reduc-
tion in all age groups, whereas the hospitalization risk in 
the different age groups (Fig. 1B) was steady over time with 
20-fold risk among subjects aged over 80 years and 11-fold 
risk among 70–79-year-old subjects with respect to those 
aged less than 50 years. 

In Table 2, AAPC calculated for different patient groups 
were reported. A statistically significant reduction was found 
for all categories. An AAPC of − 4.7% (− 5.1%, − 4.3%) 
was found for overall hospitalization rates.
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Discussion

This study aimed to describe the epidemiology of HZ hos-
pitalizations in Italy during a 16-year period, paying par-
ticular attention to the trend of the disease. Our results 
suggest that during the entire observation period herpes 
zoster represented an important cause of morbidity requir-
ing hospitalization in about 11 per 100,000 subjects per year. 
Our hospitalization incidence rate is quite similar to those 
reported in other European Countries (England 8.8/100,000 
[21], Germany 9.60/100,000 [22], Denmark 13.1/100,000 
[23], Spain 13.44/100,000 [24]) and it is included in the 
range from 2 to 25/100,000 person-years observed by other 
researchers [25, 26].

However, as already reported, the hospitalization rates 
can significantly vary according to sex and age. A higher 
incidence was found in females, as confirmed by other stud-
ies [21, 25, 27] and although herpes zoster is not a gender 
specific disease, a very plausible explanation of this dispar-
ity could reflect the higher longevity of females [20].

Considering age as risk factor, we have observed that 
the disease burden, as expected [25], was concentrated 
in people aged 50 years or older. In particular, accord-
ing to the reported hospitalization rates, very old sub-
jects can have a risk as high as 11-fold risk (in those 
aged 70–79 years) up to 20-fold risk (in subjects aged 
over 79 years). Accordingly, these age groups should be 
considered as priority groups for herpes zoster vaccina-
tion to prevent zoster infection or, in vaccinated subjects 
with breakthrough infections, reduce the magnitude or 
frequency of symptoms caused by zoster, including post-
zoster neuralgia. However, age is not the only risk factor 
to be considered and it should be noted that more than 
half of hospitalizations occurred in patients with other 
co-morbidities as diabetes, chronic pulmonary disease, 
congestive heart failure or cancer. In these cases, herpes 
zoster has probably acted as triggering factor with respect 
to pre-existent co-morbidities. The fact that patients are 
commonly very frail is confirmed by evaluating the aver-
age hospital stay that in our study is quite long being about 

Table 1  General characteristics of patients with Herpes Zoster hospitalized in Italy between 2003 and 2018

2003–2018 2003–2006 2007–2010 2011–2014 2015–2018 p value

Total N (rates*100,000) 99,036 (10.4) 32,244 (13.9) 26,343 (11.0) 21,620 (9.0) 18,829 (7.8)  < 0.001
Sex
 Male, N (rates * 100,000) 44,609 (9.6) 14,532 (12.9) 11,844 (10.2) 9739 (8.4) 8494 (7.2)  < 0.001
 Female, N (rates * 100,000) 54,427 (11.08) 17,712 (14.8) 14,499 (11.8) 11,881 (9.6) 10,335 (8.3)  < 0.001

Age
 Total, median (IQR) 73 (21) 71 (21) 73 (21) 74 (22) 75 (22)  < 0.001
 Male, median (IQR) 71 (22) 69 (23) 71 (23) 72 (22) 73 (22)  < 0.001
 Female, median (IQR) 75 (21) 73 (21) 75 (20) 75 (21) 76 (20)  < 0.001

Hospital stay
 Day, median (IQR) 8 (8) 7 (7) 8 (8) 8 (9) 8 (9)  < 0.001

Zoster as primary diagnosis
 Rates * 100,000 4.8 7.28 5.17 3.86 3.16  < 0.001
 N (%) 46,205 (46.6) 16,921 (52.5) 12,361 (46.9) 9275 (42.9) 7648 (40.6)

PHN complications
 Rates * 100,000 0.81 1.0 0.9 0.7 0.6  < 0.001
 N (%) 7711 (7.8) 2376 (7.4) 2078 (7.9) 1763 (8.2) 1494 (7.9)

Ocular complications
 Rates * 100,000 1.35 2.0 1.4 1.1 0.9  < 0.001
 N (%) 12,881 (13) 4685 (14.5) 3426 (13) 2543 (11.8) 2227 (11.8)

Neurological complications
 Rates * 100,000 2.37 3.1 2.6 2.1 1.8  < 0.001
 N (%) 22,650 (22.9) 7161 (22.2) 6119 (23.2) 5124 (23.7) 4246 (22.5)

Meningitis complications
 Rates * 100,000 0.16 0.19 0.17 0.13 0.13  < 0.001
 N (%) 14,98 (1.5) 446 (1.4) 412 (1.6) 322 (1.5) 318 (1.7)

Death
 Rates * 100,000 0.15 0.16 0.16 0.15 0.13  < 0.001
 N (%) 1435 (1.4) 389 (1.2) 381 (1.4) 352 (1.6) 313 (1.7)
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8 days. Our finding is consistent with the international 
literature (9.3 days in Portugal [28], 10 days in Spain [24] 
6.2 in Denmark [23]) and it suggests that, if length of 
stay can be considered as a proxy measure for determining 
disease severity, thus hospitalizations due to herpes zoster 
can be long and very expensive.

However, there is a point that should be discussed with 
more attention. We have found a decreasing trend for hos-
pitalization rates and this trend was confirmed in almost all 
subgroups (e.g., male and females, young and old subjects, 
etc.). The average percentage reduction in herpes zoster hos-
pitalization was − 4.7% per year although some significant 
differences were found between groups. To our knowledge 
in Italy only another study calculated AAPC for HZ hos-
pitalizations and found a reduction from 2001 to 2013 on 

HZ-related hospitalizations of − 5.3%, quite similar to that 
we have observed also in the following years [12].

What are the causal reasons besides a such decreas-
ing trend is not easy to evaluate. However, there are some 
considerations that can be used for explaining some pos-
sible scenarios. The first point is that from 2003 to 2018, in 
Italy hospitalizations for any causa decreased from 12.8 to 
8.7 millions per year (overall reduction − 32%) [29]. This 
decrease was due to a general reduction in the number of 
hospital beds available in Italy between 2007 and 2018 [30, 
31]. However, the relative reduction observed for hospitali-
zations due to herpes zoster (overall reduction − 46.5%) was 
quite higher than that observed for all hospitalizations. Some 
findings could help us to understand if there was or not a real 
reduction of the impact of the disease.

Fig. 1  Hospitalization rates due 
to Herpes Zoster in Italy from 
2003 to 2018 stratified by age-
group and period (1A) and over-
time relative risk of hospitaliza-
tion compared to 0–49 age class 
hospitalization rates (1B)

B

A
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In this sense, the mean severity of the disease in hospi-
talized patients had a small but not negligible increase as 
suggested by mean hospital stay (about + 1 day from 2003 
to 2018) and case fatality rate (+ 0.5%). In addition, mean 
age of hospitalized patients increased over time (+ 4 years) 
as well as the relative risk of hospitalization in the elderly 
with respect to < 50-year-old subjects.

It is also true that we cannot exclude that some other 
factors could be involved in the observed decrease in 
herpes zoster hospitalization rates. One of these factors 
could be, at least theoretically, herpes zoster vaccination. 
However, in our opinion vaccination could have had only 
a relative impact, since it has been officially introduced 
in the Italian Immunization Plan only in 2017 and in the 
previous years the coverage could be considered very low 
or negligible. On the other hands, it should be evaluated 
that the decreasing trend deserves some inferences also in 
relationship to a possible role of paediatric varicella vac-
cination. In particular, some studies postulated an increase 
in herpes zoster incidence in the general population after 
the introduction of childhood vaccination under assump-
tion of reduced exogenous boosting [32]. Although the 
paediatric varicella vaccination in Italy was introduced 
only in the recent years (from 2003 to 2015), our data 
seem to exclude this contribute [33–35].

Finally, our study has some possible limitations that 
are also attributable to the reliability of hospital-based 
data sets. This last depends on the quality of the discharge 
report, and we cannot exclude some variation of codifica-
tion process between different regions or in different years. 
Moreover, zoster is usually a disease that is managed on an 
outpatient basis and, thus, hospitalizations could be not a 
good indicator of the disease burden trend in the general 
population.

Despite of these possible limits, our study suggests that 
Zoster is still a disease causing hospitalization as relatively 
frequent complication and that the reduced trend over time 
that we have found could be due to other factors instead of 
a reduced burden of disease. In this sense, this downward 
trend must not in any way limit Public Health efforts in pro-
moting herpes zoster vaccination especially in the elderly 
and in subjects with other co-morbidities who continue 
to be at a higher risk for severe sequelae due to the virus 
reactivation.
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