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ABSTRACT
The objective of the study was to evaluate the role of age and sex and their combined effect in the
development of post-herpetic neuralgia (PHN) in a large population-based study, in order to confirm the
results published previously by Amicizia et al. Data were extracted from population and healthcare databases
from the Valencia Region (2009–2014). Logistic regressions were implemented to estimate the effect of
increasing age on the probability of developing PHN stratified by sex. From a cohort of 2,289,485 subjects �
50 years, 87,086 cases of HZ were registered and 13,658 (15.7%) of them developed PHN. In our population,
PHN cases were more common in women and rose with increasing age independently of the sex.
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To the editor

We are writing in regards to the article “The role of age-sex
interaction in the development of post-herpetic neuralgia” pub-
lished by Daniela Amicizia and colleagues in volume 13, number
2 of Human Vaccines and Immunotherapeutics. These authors
studied the role of age and sex and their combined effect in the
development of post-herpetic neuralgia (PHN)1 and pointed out
the small sample size as one of the limitations of the study and
the need for larger studies to confirm their results.

In order to corroborate or contrast these results in a larger
population, we have developed a population-based study with a
total cohort of 2,289,485 subjects � 50 years. Data were
extracted from population and healthcare databases from the
Valencia Region of Spain (2009–2014), which has a population
of approximately 5 million inhabitants.2 Over 98% of them are
insured by the Regional Health System (RHS),3 which consists
of 24 Health Departments.4 Each of them includes at least one
hospital, one specialties center and a number of ambulatory
centers. All primary care visits and hospitalizations are
recorded in clinical databases.

About 37% of the Valencian population is 50 years of age or
older. The study cohort included all individuals aged 50 years
or older, living in the Valencia Region and insured by the RHS
between the 1st of January 2009 and the 31st of December
2014. Subjects were included in the cohort if they were aged
50 years or older on 1st January 2009, or on the day of entry
into RHS, or on their fiftieth birthday, whichever occurred last.
Follow-up ended when they left Valencia (data of deletion
from RHS), on their death or at the end of the study (31
December 2014), whichever occurred first. Patients with immu-
nosuppressive conditions were excluded.5

Herpes zoster (HZ) and PHN were defined using ICD-9
codes and reported prescription of specific HZ and PHN medi-
cations.5 For descriptive purposes PHN was defined as pain
persisting beyond the acute phase of an HZ considering periods
from 30 (PHN1) and 90 (PHN3) days post HZ diagnosis, how-
ever only pain persisting beyond 90 days after rash onset is con-
sidered true PHN.

The percentage of HZ cases that developed PHN by
age groups and by sex was calculated. Logistic regressions were
implemented to estimate the effect of increasing age on the
probability of developing PHN stratified by sex and by PHN
definition.

From this cohort, 87,086 cases of HZ were registered and
13,658 (15.7%) of them developed PHN3 [19,101 (21.9%)
developed PHN1]. In a first descriptive analysis, PHN was dif-
ferently distributed among males (19% for PHN1 and 12% for
PHN3) and females (24% for PHN1 and 18% for PHN3) in
contrast with Amicizias et al. observations who reported equal
distribution among both sexes.

Also contrary to what they reported, we observed a signifi-
cant raise of the number of PHN cases with the increasing age
for both males and females (Fig. 1 and Table 1) and for both
PHN definitions. Table 2 shows the age odds ratio for the sex-
stratified analysis and for both PHN definitions. Males aged
between 60–69 years were 50% [OR: 1.50; 95% CI: (1.35–1.66)]
more likely to develop PHN3 than aged between 50 and 59,
and it was 2.31 and 2.67 times more probable for 70–79 and �
80 HZ patients respectively. A similar increase was observed in
females and for both PHN definitions (Table 2). According to
our results, significant age-associated pattern was observed in
both men and women.
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Although both are retrospective studies, there are some dif-
ferences that could explain the discrepancies in the results.
There is a lack of a standard definition for PHN among GPs in
the Amicizias’ study, such as mentioned by the authors in the
limitations section. Concerning to the population of both stud-
ies, ours is a population-based study were data and results cor-
respond to the entire population while conclusions from the
other study represent a small sample size. Moreover, we ana-
lyzed data from people � 50 years, when incidence rate for HZ
rises sharply,6,7 while Amicizia et al. enrolled adult subjects �
18 years. Opstelten, for example, reported previously that
female sex was an independent risk factor for HZ in the 25- to

64-year-old age groups while sex effect was inverse in young
adults (age, 15 to 24 years).8

Some previous studies have also reported inconsistencies
with respect to whether there are sex differences in the risk of
PHN.9–18 Methodological differences such as design of the
study (retrospective or prospective), case definitions, study
population (a sample of the total population or population-
based studies), age of the study population (all ages, �18, �50,
�60), data sources (primary care, hospitalizations, specialties
centers, all) or statistical analysis might be responsible for these
discrepancies. Among these studies, the most similar to ours
regarding the design and their large populations, reported simi-
lar results, with more than 60% of the PHN cases documented
in female patients in United Kingdom and in Italy.11,18

Pathophysiological causes of these sex differences are
unknown. It has been hypothesized that females might have a
different response to latent viral infections, which is strongly
supported by the sex difference also reported in the incidence
of herpes simplex.19 However, further research is needed to elu-
cidate the difference in the immune response between sexes.

In conclusion, our results point to a higher probability of
developing PHN in females and a similar increase of PHN
probability with increasing age independently of the sex.
These findings respond to the need mentioned by Amicizias
et al. for a more robust and large scale study to ascertain their
results.

Figure 1. Proportion of PHN cases by sex and age for both PHN definitions.

Table 1. Number of PHN cases and proportion (%) of HZ cases developing PHN by
age and sex for both PHN definitions.

PHN1 cases (%) PHN3 cases (%)

Male Female Male Female

Age
50–59 938 1974 608 1409

(11.7) (15.1) (7.6) (10.8)
60–69 1741 3462 1155 2503

(16.5) (22.2) (11) (16.1)
70–79 2153 4265 1461 3119

(23.5) (28.9) (15.9) (21.1)
� 80 1250 3318 904 2499

(24.9) (30.3) (18) (22.8)

Table 2. Logistic regressions implemented to estimate the effect of the age on the probability of developing of PHN stratified by sex and by PHN definition.

OR (95% CI)*

PHN1 PHN3

Male Female Male Female

Age
50–59 1 1 1 1
60–69 1.49 (1.37–1.63) 1.60 (1.50–1.70) 1.50 (1.35–1.66) 1.58 (1.47–1.69)
70–79 2.31 (2.13–2.52) 2.28 (2.14–2.42) 2.31 (2.09–2.55) 2.21 (2.07–2.37)
� 80 2.50 (2.27–2.74) 2.43 (2.28–2.59) 2.67 (2.39–2.98) 2.44 (2.27–2.62)

�OR: Odds ratio; 95% CI: 95% confidence interval
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