RESEARCH PAPER

Human Vaccines & Immunotherapeutics 10:6, 1650-1660; June 2014; © 2014 Landes Bioscience

Sociodemographic characteristics and chronic
medical conditions as risk factors for herpes zoster

A population-based study from primary care
in Madrid (Spain)

Maria D Esteban-Vasallo', M Felicitas Dominguez-Berjén', Ruth Gil-Prieto?, Jenaro Astray-Mochales', and Angel Gil de Miguel?

'Subdirectorate for Health Promotion and Prevention; Madrid Regional Health Authority; Madrid, Spain; 2Department of Preventive Medicine and Public Health and Medical

Inmunology and Microbiology; Rey Juan Carlos University; Madrid, Spain

Keywords: chronic conditions, herpes zoster, incidence, primary health care, risk factor, vaccine, varicella

The objectives of this study were to estimate incidence density rates (IDR) of herpes zoster (HZ) and to analyze the
association with sociodemographic characteristics and selected chronic medical conditions. The study cohort con-
sisted of the adult population included in the Public Health System of the Autonomous Community of Madrid, Spain
on 1/10/2009 (5244402 persons). Data source were electronic medical records from primary care between 1/10/2009-
31/12/2012. Individual socioeconomic status (SES) was inferred by geocoding. Poisson regression analyses were stratified
by sex, to identify factors associated with HZ. We identified 81541 incident cases of HZ (61.7% in women and 46.5% in
the group aged 60 and over). IDR was 4.11 per 1000 person-years in men and 5.95 in women. IDR were higher with age,
in autochthonous population, those with lower SES and in patients with immunodeficiencies. After adjustment, higher
incidence rate ratios were found with age, autochthonous origin, lower SES, and in patients with HIV-infection/AIDS (3.20,
Cl95% 2.90-3.53 in men and 2.98, CI95% 2.58-3.45 in women), and other immunodeficiencies (1.57, CI95% 1.41-1.75 and
1.65, CI95% 1.50-1.80). COPD, asthma, DM, ischemic heart disease, other cardiovascular diseases, and cancer were also
associated with an increased incidence of HZ. We conclude that older, autochthonous patients with lower SES and with
certain underlying medical conditions had a higher probability of suffering HZ. Electronic databases are useful for esti-
mating the incidence of HZ, and for finding associations with sociodemographic and clinical characteristics. Identifying
unrecognized risk factors for HZ, such as asthma or cardiovascular diseases, is crucial to interpret the epidemiology of HZ,

to target vaccination programs and to monitor their effect.

Introduction

Herpes zoster (HZ) results from the reactivation of latent vari-
cella zoster virus (VZV). The triggers for reactivation have not
been identified and probably involve multiple factors. However,
specific components of cell-mediated immunity (CMI) have an
important role in controlling the development of zoster by pre-
venting reactivation within the neuron or the full clinical expres-
sion of reactivated VZV as zoster. These CMI components are
believed to be partially or substantially maintained by periodic
immunologic boosting.'

It has been speculated that a universal varicella vaccination
program might alter the epidemiology of HZ due to the expected
decline of the boosting of CMI because of the reduced VZV
circulation. Several studies have found that rates of HZ have
consistently increased since the implementation of varicella vac-
cination programs.”” In the Autonomous Community of Madrid
varicella vaccination for children aged 15 mo was included in the
systematic vaccination schedule in 2006, and incidence rates of

HZ increased significantly from 2005 to 2012.° Other studies
reported increases in HZ incidence rates both prior to and after
the implementation of varicella vaccination programs.”!' These
trends could not be entirely explained by known major risk fac-
tors for HZ, suggesting the presence of other contributing factors.

Age is the most important risk factor for the development of
HZ. The lifetime risk is estimated to be 10—-30% and incidence
increases markedly with age, affecting up to 50% of people who
live to 85 y.”!? The risk approximately doubles for each decade
after 50 y of age."” This age-related increase in HZ is due to a
VZV-specific decline in CMI with increasing age." Higher inci-
dences of HZ have been described in females,® with a female/
male incidence rate ratio ranging between 1.13 and 1.56," and an
average 28% age-standardized excess incidence in females over
males.'® Female gender has been identified as an independent risk
factor for HZ in the 25- to 64-y-old age group."”

Other risk factors for HZ reactivation identified in ana-
lytical studies included ethnicity, genetic susceptibility, exog-
enous boosting of immunity from varicella contacts, underlying
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cell-mediated immune disorders, mechanical trauma, psycho-
logical stress, depression, and immunotoxin exposure.'>! Several
studies have shown that people with suppressed CMI from immu-
nosuppressive disorders or therapies are at higher risk of HZ,
with incidences ranging from 25.0-91.5/1000 person-years."
The incidence of HZ is substantially greater among persons with
hematological malignancies, solid tumors, human immunodefi-
ciency virus (HIV) infection, hematopoietic stem cell and solid
organ transplantation, and systemic lupus erythematosis.'

However, population-based studies have reported that approx-
imately 90% of HZ cases occur among immunocompetent
patients, for whom risk factors for HZ are not well characterized.*

Recent studies increasingly focus on identifying chronic con-
ditions with possible associations with HZ, looking for unrecog-
nized risk factors. Associations between HZ and diabetes mellitus
(DM) had been investigated with different results,”* until a
large population-based study clearly showed that DM is an inde-
pendent risk factor for HZ.?' More recently, other studies have
found higher risk of HZ associated with pathologies like chronic
obstructive pulmonary disease (COPD), childhood asthma, cor-
onary artery disease, renal failure, hypertension, hyperlipidemia,
hypothyroidism, and osteoarthritis.”*®> However, those factors
did not explain, or contribute substantially to, the burden or
increasing incidence of HZ.? Unrecognized risk factors clearly
exist for HZ, and it is crucial to identify them in order to inter-
pret the epidemiology of HZ and target prevention and treat-
ment strategies. The HZ vaccine is not yet approved in Spain.
A better understanding of the population at greatest risk may be
useful to guide future vaccination policies and monitor the effect
of varicella and HZ vaccination programs.

The objectives of this study were to estimate the incidence
rates of HZ, and to analyze the association of HZ with sociode-
mographic characteristics and selected chronic medical condi-
tions on the basis of data drawn from electronic clinical records
in primary care (ECRPC).

Results

At the beginning of the study (1 October 2009) 5,244,402
people of 18 y of age and over were included in the MRPHS,
representing 99.0% of the residents of the Region of Madrid
(5,299,273 person, census on 1 January 2010). Of these, 52.6%
were female and 24.0% were over 60 y (Table 1). Of that total,
20.1% were foreign-born population, with Latin America being
the most frequent region of origin (10.7%), followed by Central
and Eastern Europe (4.1%). Of the men, 16.7% had at least one
of the chronic conditions included in the risk factor analysis,
with the most common being DM (6.0%), the group of other
cardiovascular diseases (3.4%), and asthma (3.1%). Among the
women, the figure was 15.1% with DM (4.9%), asthma (4.7%),
and other cardiovascular diseases (3.1%). The maximum num-
ber of medical conditions identified was 8 (7 in women).

Throughout the study period (3 y and 3 mo) 81,541 incident
cases of HZ were identified in that population, 61.7% of them in
women and 46.5% in the group aged 60 and over (Table 2). The
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IDR was 4.11 per 1000 person-years in men and 5.95 per 1000
person-years in women, with a sharp increase with age, ranging
from 2.47 per 1000 person-years among young adults to 10.36
per 1000 person-years among the elderly (=75 y of age). The IDR
was higher in autochthonous population.

Among foreign men, Europe-15 and Latin America were the
regions of origin that had higher IDR (2.42 and 2.34 per 1000
person-years, respectively). Among foreign-born women, the
highest HZ IDR was observed in women from North Africa
(3.61 per 1000 person-years), followed by Europe-15 and Latin
America (3.39 per 1000 person-years both of them). When strati-
fied by age and origin, the IDR were consistently higher among
the autochthonous population in both sexes and all age groups
except in men of 75 y and older, in which the highest incidences
occurred in patients from the rest of Europe (Fig. 1).

The highest IDR appeared in the quartiles with the lowest
socioeconomic status (SES), with a more pronounced gradient
in women, ranging from 5.52 to 6.22 per 1000 person-years
(Table 2). With regard to the medical conditions analyzed, the
IDR increased markedly with the number of pathologies diag-
nosed, and were higher in women, exceeding 10 cases per 1000
person-years in all morbidities except asthma and other respi-
ratory diseases. The highest IDR in both sexes was for HIV-
infection/AIDS (15.18 per 1000 person-years in women and
11.61 in men) In women, this was followed by the group of other
immunodeficiencies (15.02 per 1000 person-years) and heart fail-
ure (13.12 per 1000 person-years). Conversely in men, IDR in
heart failure surpassed the group of other immunodeficiencies
(11.08 vs. 10.84 per 1000 person-years, respectively).

In the multivariate Poisson-regression analysis increasing age
was associated with an increased incidence of HZ, both in men
and women, with a slight decline of the increasing gradient in the
group aged 75 y and older (Table 3). Foreign origin was associ-
ated with a lower incidence of HZ compared with autochthonous
population. This association was statistically significant for all
the regions analyzed and in both sexes. A lower SES was associ-
ated with a higher incidence rate of HZ, with a clear gradient
among women (IRR: 1.17, CI95% 1.14-1.20 in the most dis-
advantaged quartile). After adjustment by age, origin, SES, and
other comorbidities, the medical conditions with higher IRR,
both in men and women, were HIV-infection/AIDS (IRR: 3.20,
CI95% 2.90-3.53 and IRR: 2.98, CI95% 2.58-3.45, respec-
tively), followed by the group of other immunodeficiencies (IRR:
1.57, C195% 1.41-1.75 in men and IRR: 1.65, CI95% 1.50-1.80
in women). The diagnosis of COPD, asthma, DM, ischemic
heart disease and other cardiovascular diseases (except heart fail-
ure), and cancer was associated with the appearance of HZ.

Discussion

The results of this population-based cohort indicate an annual
incidence of HZ of 5.1 per 1000 person-years, with a clear asso-
ciation of age, origin, SES, and some medical conditions with the
occurrence of HZ. Data from ECRPC have been a useful source
of information for the epidemiological analysis of HZ.
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Table 1. Characteristics of the population of 18 y of age and over registered in the Individualized Health Card database the 1st October 2009—
Autonomous Community of Madrid

Total Men Women
N % N % N %
Total 5244402 2483553 2760849
Age group
<30y 994286 19 488427 19.7 505859 18.3
30-44y 1803540 34.4 901146 36.3 902394 327
45-59y 1187082 226 566310 228 620772 22.5
60-74y 775941 14.8 352882 14.2 423059 153
=75y 483553 9.2 174788 7 308765 11.2
Origin
Spain 4190526 79.9 1981379 79.8 2209147 80
Europe-15 82687 1.6 40801 1.6 41886 1.5
Central and Eastern Europe 213097 4.1 102458 4.1 110639 4
North Africa 88705 1.7 53275 2.1 35430 1.3
Sub-Saharan Africa 39437 0.8 24607 1 14830 0.5
Latin America 561267 10.7 245590 9.9 315677 1.4
North America 6911 0.1 3129 0.1 3782 0.1
Asia/Oceania 61544 1.2 32182 1.3 29362 1.1
Socioeconomic level
Q1 (highest) 1642663 313 745691 30 896972 325
Q2 1293563 24.7 616721 24.8 676842 245
Q3 1240744 237 596754 24 643990 233
Q4 (lowest) 1067432 20.4 524387 21.1 543045 19.7
Medical Condition
Asthma 207092 39 77047 3.1 130045 4.7
COPD 88003 1.7 63873 2.6 24130 0.9
Ischaemic heart disease 109963 2.1 73954 3 36009 13
Heart failure 35547 0.7 13598 0.5 21949 0.8
Other cardiovascular diseases 168506 3.2 83575 34 84931 3.1
Diabetes 284895 54 149200 6 135695 4.9
HIV-infection/AIDS 15269 03 11405 0.5 3864 0.1
Other immunodeficiency 20749 0.4 10593 0.4 10156 0.4
Cancer 113775 22 51687 2.1 62088 22
Number of conditions
None 4409617 84.1 2067251 83.2 2342366 84.8
1 669107 12.8 323527 13 345580 125
>2 165678 3.2 93775 37 72903 26

COPD, chronic obstructive pulmonary disease.

The overall IDR of HZ in this study is slightly higher than
those reported for other developed countries, which range
between 1.2 and 4.8 per 1000 person-years,'>">¢ although these
cover all ages. Previous studies performed in primary care in
other Spanish regions have estimated incidence rates of HZ of
4.25 cases per 1000 inhabitants in 2005-2006,%” 4.1 per 1000
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individuals in 2007 (excluding children under 15 y of age),*
and more recently 4.6 per 1000 person-year between 2007-2010
for all age groups.” Differences in incidence among geographic
areas could be influenced by the climatological factor. Although
evidence of this association is limited, a recent study found that
temperature is the climate variable significantly associated with
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Table 2. Distribution of herpes zoster cases and incidence density rate (cases/1000/year) of cases diagnosed between 01/10/2009 and 31/12/2012 in adult

population—Autonomous Community of Madrid

Total Men Women
Incident cases LZ':S';ir_;::rg Incident cases l)De‘:s';f\r-;::r(: Incident cases :)Defs’;ir_;gfg
Total 81541 5.08 31233 4.11 50308 5.95
Age group
<30y 7474 247 3362 2.26 4112 2.68
30-44y 14983 2.69 6600 238 8383 3.00
45-59y 21191 5.72 7489 4.24 13702 7.06
60-74y 23777 9.93 9254 8.53 14523 11.09
>75y 14116 10.36 4528 9.29 9588 10.95
Origin
Spain 73105 5.61 28053 4.54 45052 6.56
Europe-15 751 297 308 248 443 345
Central and Eastern Europe 1435 246 525 1.89 910 2.98
North Africa 741 2.86 351 2.30 390 3.67
Sub-Saharan Africa 170 1.71 91 1.48 79 2.06
Latin America 4884 3.01 1693 240 3191 348
North America 48 235 21 2.29 27 2.39
Asia/Oceania 407 2.28 191 2.11 216 2.46
Socioeconomic level
Q1 (highest) 24073 4.77 8885 3.87 15188 5.52
Q2 20326 5.13 7921 4.20 12405 5.98
Q3 20102 5.31 7737 4.26 12365 6.27
Q4 (lowest) 17040 5.23 6690 4.20 10350 6.22
Medical condition
Asthma 4476 6.89 1189 4.90 3287 8.08
COPD 2894 11.38 1982 10.80 912 12.87
Ischaemic heart disease 3485 10.74 2134 9.71 1351 12.90
Heart failure 1141 12.35 387 11.08 754 13.12
Other;asr:aics’;’gsc‘”a' 5168 1047 2158 8.76 3010 1218
Diabetes 8012 9.38 3658 8.14 4354 10.75
HIV-infection/AIDS 572 12.51 397 11.61 175 15.18
Other immunodeficiency 770 12.90 328 10.84 442 15.02
Cancer 3329 10.03 1325 9.03 2004 10.82
Number of conditions
None 58772 4.34 21355 3.37 37417 5.20
1 17235 8.41 7069 7.12 10166 9.62
>2 5534 11.74 2809 10.64 2725 13.13

IDR, incidence density rate; COPD, chronic obstructive pulmonary disease.

higher incidence of HZ.?* Moreover, additional sunny hours may
increase exposure to UV irradiation, which may act as an immu-
nosuppressant and reduce immunity to VZV.?!
Sociodemographic factors
In line with our data, higher annual incidences in the elderly
and in females have been widely described.?®"2#323% Gender dif-

ferences in the incidence of herpes simplex add strong support
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to the hypothesis that females have a differing response to latent
viral infection and that this may account for their increased risk
compared with men.'¢

Studies conducted in numerous settings, and with various
designs, have indicated an association between age and increas-
ing zoster incidence.! There is also an interaction between age
and sex. The difference between female and male rates appears
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Figure 1. Incidence density rate (cases/1000/year) of herpes zoster diagnosed between 01/10/2009 and 31/12/2012 in adult men and women, by age

to increase gradually with age, reaching a maximum that,
depending on the study, varies within the 40—69 age range and
decreases at older ages.**'® According to our results, the increased
risk observed with age is not sustained, and appears to decrease
slightly in the group aged 75 y and over. Previous studies have
found that incidence increased markedly with age, with the peak
occurring around 7579 y, and decreasing above that age.?¢*"%*%
The underlying cause could be a gradually reduced risk of HZ,
explained by the hypothesis that exposure to VZV provides the

host with progressive immunity to VZV reactivation.’ Also this
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age group could be more affected by the underreporting of epi-
sodes, due to their greater degree of home attendance or insti-
tutionalization. This drop in incidence has not been observed
in hospitalizations.”*' The cases in this age group may be more
severe and addressed at specialized level, although it would be
unusual for HZ episodes not to result in any contact with pri-
mary care.

In our study, the foreign-born population of any origin was
less at risk of HZ than autochthonous population, after adjusting
by age, SES, and comorbidities. Previous studies have described
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Table 3. Factors associated with herpes zoster cases diagnosed between 01/10/2009 and 31/12/2012 in adult population, according to multivariate

Poisson Regression analysis—Autonomous Community of Madrid

Men Women
alRR Cl195% alRR Cl195%
Age group

<30y 1.00 = - 1.00 — -
3044y 1.06 1.01 1.10 1.13 1.09 1.17
45-59y 1.78 1.71 1.86 2.56 248 2.66
60-74y 3.23 3.10 3.36 3.75 3.62 3.88
=75y 2.99 2.85 3.13 3.26 3.14 339

Origin

Spain 1.00 - - 1.00 - -
Europe-15 0.70 0.63 0.79 0.68 0.62 0.75
Central and Eastern Europe 0.55 0.50 0.60 0.63 0.59 0.67
North Africa 0.64 0.58 0.71 0.71 0.64 0.78
Sub-Saharan Africa 0.39 0.32 0.48 0.38 0.30 0.47
Latin America 0.70 0.67 0.73 0.72 0.70 0.75
North America 0.60 0.39 0.92 0.46 0.32 0.67
Asia/Oceania 0.58 0.51 0.67 0.51 0.44 0.58

Socioeconomic level

Q1 (highest) 1.00 = - 1.00 — -
Q2 1.12 1.08 1.15 1.11 1.08 1.13
Q3 1.12 1.08 1.15 1.15 1.12 1.17
Q4 (lowest) 1.14 1.10 1.18 1.17 1.14 1.20

Medical condition*

Asthma 1.34 1.27 1.42 1.32 1.28 1.37
COPD 1.28 1.22 1.34 1.23 1.15 1.31
Ischaemic heart disease 1.24 1.18 1.29 1.17 1.11 1.24
Other;?sr::s’;’:sc”hr 117 m 122 119 115 124
Diabetes 1.13 1.09 1.17 1.04 1.01 1.08
HIV-infection/AIDS 3.20 2.90 3.53 298 2.58 345
Other immunodeficiency 1.57 141 1.75 1.65 1.50 1.80
Cancer 1.12 1.06 1.18 1.24 1.19 1.30

alRR, adjusted Incidence Rate Ratio (adjusted by the factors included in the multivariate model: age, origin, socioeconomic level, asthma, COPD, ischemic
heart disease, other cardiovascular diseases, diabetes, HIV-infection/AIDS, other immunodeficiency, and cancer. Heart disease was not statistically signifi-
cant in the multivariate model); *The comparison group were persons without the specified condition; COPD, chronic obstructive pulmonary disease.

racial differences in the HZ risk, finding lower risk in black
vs. white study participants.'*** The reasons for these racial
differences are unknown, however these findings may be par-
tially explained by a delayed average age of varicella in people
born in some regions (the Caribbean, Central America, Indian
Subcontinent)'; by differences in immune “boosting” to VZV
because of differences in household composition or commu-
nity contacts; and by racial differences in the decline of cellu-
lar immunity with aging.*’ Published data on incidence of HZ
in underdeveloped countries are scarce, limiting the compari-
son with incidences found in economic immigrants. Therefore,
healthy migrant bias cannot be discarded.

According to our data, the incident cases of HZ were associ-
ated with lower SES, after adjustment. An analysis of incident

www.landesbioscience.com

HZ cases between 1994 and 2002 in Canada found that for HZ,
there was no evidence of disparity by SES.* However, another
study performed in Israel during 2006-2010 found that, in mul-
tivariable analyses, HZ and postherpetic neuralgia were associ-
ated with higher SES, female sex, DM, cancer history, and HIV
treatment.”® The disparity of these results could be attributed
to the heterogeneity of methods used to measure SES, with the
consequent lack of comparability, and the added constraint of
using ecological data in most studies. The different patterns in
health service utilization could be affecting our data. Although
access to the MRPHS for immigrant population was universal
along the study period, foreign populations are more likely to
visit the emergency services and less likely to have private health
coverage.” Higher-income people are more likely to have, and
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use, private insurance even though they have access to the Public
Health System. Consequentially, this affects incidence rates. It
has been hypothesized that increased psychological stress and/or
lack of social support, as well as exposure to some environmen-
tal contaminants, can cause generalized cell-mediated immu-
nosuppression leading to an increase in HZ,'? and this could
partially explain social disparities in its occurrence.

Comorbidities

In our study, HIV-infection/AIDS and other immunodefi-
ciencies (leukemias, lymphomas, cirrhosis, and others) were the
medical conditions with strongest association to HZ, showing the
highest IDR among the morbidities analyzed: 12.51 and 12.90
per 1000 person-years, respectively. The Israeli study mentioned
above found similar IDR during 2006-2010 in immune-compro-
mised patients (12.8 per 1000 person-years).® In cohort studies
conducted before the introduction of highly active antiretrovi-
ral therapy, incidence rates of 29.4-51.5 per 1000 person years
had been reported among HIV-infected adults, reflecting 12- to
17-fold increase compared with HIV-negative persons."'? More
recent studies have detected lower incidence rates than previously
(9.0-12.2 per 1000 person-years),"* showing that appropriate
antiretroviral therapy is an important protective factor for HZ.¥

The increased incidence of HZ in patients with hematologi-
cal malignancies and solid tumors has been known for years,
and both the nature of the underlying cancer and the type of
treatment determine the magnitude of risk."?* It has been dem-
onstrated recently that, although HZ risk declined with time
following a cancer diagnosis, it was still significant at least 5 y
afterwards.”® The incidence of HZ in a cohort of adults diag-
nosed with invasive cancer from 2001 to 2005 in the US was
estimated at 12 per 1000 person-years in patients with solid
tumors.” That rate is higher than ours (10.15 per 1000 person-
years), although these differences could be explained at least
partially by differences in the criteria for selection and grouping
of tumors.

Recent studies have identified DM as an independent risk fac-
tor for HZ, as that risk increased by 5-6% among diabetics in
adjusted analysis.?»** A study performed in Spain in 2006 found
higher incidence rates than ours, totalling 12.4 cases per 1000
person-years in men and 18.7 in women. However, that study
covered the population aged 30 y and older.” It has been reported
that CMI to VZV in DM patients was significantly lower than in
healthy individuals.®

The incidence of HZ in COPD patients in our study was
twice that of the general population. The detection of COPD as
an independent risk factor for HZ has scarcely, and only recently,
been described. In line with our results, a population-based
cohort study performed in Taiwan to examine the HZ risk in
patients with COPD showed that, after controlling for other risk
factors, it was higher compared with the general population, and
greater among patients who used inhaled or oral corticosteroids
therapy.” Another case-control study with data from 2007 found
arisk of HZ 1.35-fold higher in COPD patients, after adjustment
for other risk factors.? It has been hypothesized that the immune
dysregulation found in COPD may put patients at higher risk of
developing HZ.%
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Regarding the increased incidence detected in asthmatic
patients, a strong association between asthma and HZ, indepen-
dently of the use of corticosteroids, has been described in chil-
dren. This could be related to a possible impaired innate and
adaptive immunity in these patients.*

Our data also reveal an association of HZ with ischemic heart
disease and other cardiovascular diseases (arrthythmias and val-
vular pathology) but not with heart failure in the multivariate
analysis. Coronary artery disease has been already described as an
independent risk factor,? although the pathophysiological expla-
nation remains unclear.

Some potential limitations of this study need to be addressed.
Studies that use electronic clinical records as their data source are
subject to the limitation of a possible lack of registry complete-
ness and quality in diagnostic coding, although validation studies
showed that the positive predictive value of the ICD codes for HZ
was good (84-94%).%133°152 Virological confirmation of the diag-
nosis of HZ was not available in our data, so some cases might have
been misdiagnosed as zoster. Family physicians have good clinical
judgment with regard to diagnosing HZ, and clinical diagnosis is
confirmed serologically in 91% of patients older than 50 who have
HZ 53 Another potential limitation is that any patients with HZ
who went to a private practitioner might not have been detected
in our study, leading to an underestimate of the disease. However,
this proportion of patients would be small given the public health
care provision in Spain, as well as the availability of subsidized
drugs for the treatment through primary care.

The attribution of SES by geocoding can produce errors of
classification. The analysis of the effect of origin was partially
limited because the information on the residence time in Spain
among patients born outside the country was not available. The
possible effect of dissimilar patterns of use of health services
could not be corrected for in this analysis. The higher consulta-
tion rates among patients with comorbidities could increase the
chance of diagnosing HZ, leading to a slight overestimation of
the incidence on them. On the other hand, the medical condi-
tions were considered only at the beginning of the period, and
this may have produced the opposite effect. Data did not per-
mit categorization of patients suffering from a medical condition
according to duration, severity and/or treatment, which would
have made it possible to identify the risk more accurately. The
influence of using immunosuppressive medication could not be
analyzed, due to lack of this data. Information about severity
and complications of HZ was not available, therefore their effect
could not be either analyzed.

Our study showed that older patients, autochthonous, with
lower SES and with certain underlying medical conditions had
a higher probability of suffering HZ. Electronic databases have
proved useful in estimating the incidence of HZ, and in finding
associations with sociodemographic and clinical characteristics
of the population.

The identification of previously unknown risk factors, such as
asthma or cardiovascular diseases, can lead to more specific inves-
tigations and help to understand the pathophysiology of HZ.

Understanding the epidemiology and risk factors for HZ might
also lead to changes in policy regarding use of varicella and HZ
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Table 4. International Classification for Primary Care (ICPC) codes for selected chronic conditions analyzed

Medical Condition ICPC CODE
Asthma Asthma R96
COPD Chronic obstructive pulmonary disease R95
Chronic bronchitis R79
Chronic bronchitis (icpc-1) R91
Ischaemic heart disease Ischaemic heart disease with angina K74
Acute myocardial infarction K75
Ischaemic heart disease without angina K76
Heart failure Heart failure K77
Other cardiovascular diseases Atrial fibrillation/flutter K78
Pulmonary heart disease K82
Heart valve disease not otherwise specified K83
Heart disease other K84
Diabetes Diabetes insulin dependent T89
Diabetes non-insulin dependent T90
HIV infection/AIDS HIV-infection/AIDS B90
Other immunodeficiency Ruptured spleen traumatic B76
Hodgkin disease/lymphoma B72
Leukemia B73
Malignant neoplasm blood other B74
Congenital anomaly blood/lymph other B79
Liver disease not otherwise specified: restricted to
“Cirrhosis” D37
Cancer Malignancy not otherwise specified A79
Malignant neoplasm stomach D74
Malignant neoplasm colon/rectum D75
Malignant neoplasm pancreas D76
Malignant neoplasm digest other/not otherwise specified D77
Neoplasm of eye/adnexa F74
Neoplasm of ear H75
Neoplasm cardiovascular K72
Malignant neoplasm musculoskeletal L71
Malignant neoplasm nervous system N74
Malignant neoplasm bronchus/lung R84
Malinant neoplasm respiratory, other R85
Malignant neoplasm of skin: restricted to “Melanoma * S77
Malignant neoplasm of kidney u75
Malignant neoplasm of bladder u76
Malignant neoplasm cervix X75
Malignant neoplasm breast female X76
Malignant neoplasm prostate Y77

vaccines."”* Vaccination against HZ is likely to be cost-effective
when the vaccine is given at approximately 65 y of age, assum-
ing average vaccine protection against moderate/severe pain
and post-herpetic neuralgia is longer than 10 y.> The identi-

fication of increased incidences of HZ associated with medical neuralgia.
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conditions other than immunodeficiency, and therefore with no
contraindication to vaccination, can help to prioritize interven-
tions and to optimize vaccination strategies, reducing the high
burden of illness due to HZ and the incidence of post-herpetic
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Materials and Methods

We performed a cohort study using data from the ECRPC
recorded between 1 October 2009 and 31 December 2012.

The study cohort was the entire adult population (18 y of
age and over) with access to the Madrid Regional Public Health
System (MRPHS) on 1 October 2009. Information about patients
in MRPHS is recorded in the Individualized Health Card (IHC)
database, that gathers personal data of the patient, as well as the
assignment to a primary care health center and to health profes-
sionals. When someone loses the right to receive medical assis-
tance (due to exitus, transfer to another region, etc.) his data
are withdrawn from the IHC database. Each patient in the IHC
database has an electronic clinical record in primary care, linked
by nominal data and by a personal ID. In our region ECRPC has
full implementation in all consultations since 2006. For each per-
son, details of sex, age at the beginning of the period, and country
of birth were obtained, as well as health center and information
regarding the end of follow up (death date or date of exit of the
IHC database). The country of birth is required information for
the registration of a person on the IHC database. It is available
in more than 99.9% of the population included. Countries of
birth were grouped into 7 regions: Europe-15 (Austria, Belgium,
Denmark, France, Finland, Germany, Greece, Ireland, Italy,
Luxembourg, Netherlands, Portugal, Sweden, and the UK),
Central and Eastern Europe, North Africa, Sub-Saharan Africa,
Latin America, North America (USA and Canada), and Asia/
Oceania.

Clinical information was obtained from data recorded in the
ECRPC between 1 October 2009 and 31 December 2012. The
ECRPC is universally used by primary care professionals. Health
care episodes are routinely recorded in ECRPC by health profes-
sionals, coded as per the International Classification for Primary
Care (ICPC), issued by the World Organization of Family
Doctors (WONCA). Medical conditions of interest were selected
according to their clinical relevance, prevalence and/or proven
association with HZ. The list of pathologies with their corre-
sponding ICPC codes can be seen in Table 4. The pathologies
were grouped according to their effect on the immune system,
to ease comparisons and to independently assess their association
with herpes zoster. For each person, information was obtained
regarding the presence of any of the diagnoses recorded in the
ECRPC at the beginning of the period. All episodes coded as
S70, which corresponds to herpes zoster, registered during the
study period were obtained too, with their onset date and accom-
panying descriptive text. The descriptive clinical text accompa-
nying the ICPC code §70, available in 100% of the episodes, was
used to discard episodes that clearly did not correspond to HZ,
or when an HZ code was given for a diagnosis of history of HZ
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or family history of HZ in a person with no evidence of an acute
HZ episode (1.4% of the total). When a patient had more than
one episode registered in the ECRPC with onset date occurring
during the study period, only the first one was considered.

Information on the SES of the individual was not included in
the ECRPC. The SES may be inferred from the general sociodemo-
graphic composition of the area of residence of a patient (geocod-
ing) using census-derived information. The smaller the chosen area
of residence, the more homogeneous it is in terms of its sociodemo-
graphic composition.”® Each health center of the MRPHS provides
assistance to people living in its area of influence, ranging in size
from 5000 to 25000 patients. A deprivation index based on census
data of 2001 was used to assign SES to each patient. This depriva-
tion index includes 5 indicators, related to work (unemployment,
manual, and casual workers) and education (insufficient educa-
tion, considered overall and in young people).” The corresponding
quartile of the deprivation index was assigned to each health center
and, by extension, to the patients assisted in it.

Statistical Analysis

Descriptive analysis was performed on the population charac-
teristics, stratified by gender.

Incidence density rates (IDR) were calculated considering the
follow up time for each person until the onset date of HZ, when
it occurred, until the end of follow up, i.e: death date or date of
exit of the IHC database, or until the end of the study in the
remaining cases. IDR were expressed as cases of HZ per 1000
person-years.

Bivariate and multivariate robust Poisson regressions were
performed to identify the factors associated with incident HZ
cases. The factors analyzed were age, origin, SES, and presence
of the following medical conditions: asthma, COPD, ischemic
heart disease, heart failure, other cardiovascular diseases, diabe-
tes, HIV-infection/AIDS, other immunodeficiency, and cancer.
Models for men and women were analyzed separately. Results
from Poisson regression analyses are expressed as incidence rate
ratios (IRR) with 95% confidence intervals (95% CI). Statistical
significance was set at 2 < 0.05. Analyses were performed with
SPSS 21.0 software.

The prior consent of patients and approval by an ethics com-
mittee were not required, given the characteristics of the study
and the current legislation. Patient information is available for
scientific purposes, with the right to privacy fully guaranteed.
Access to medical records for research purposes requires patients’
personal identification data to be kept separate from clinical
data, so as to ensure anonymity.
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