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Introduction

The varicella zoster virus (VZV) is a ubiquitous

human alpha-herpesvirus that causes varicella (chickenpox),

which results from primary VZV infection

and herpes zoster (HZ) (shingles) after endogenous

reactivation. Varicella affects young children predominantly,

but can occasionally arise in geriatric patients.

Although symptoms might be mild-to-moderate in

immunocompetent patients, severe cases with serious

complications may occur, including central nervous

system involvement, pneumonia, secondary bacterial

infections and death (1). After primary infection,

VZV establishes latency in cells of the trigeminal

and dorsal root ganglia and frequently reactivates

decades later to cause viral replication, subsequently

producing shingles (zoster) and postherpetic neuralgia

(PHN). In immunocompetent elderly people

or immunocompromised patients, the VZV may

produce disease of the central nervous system (2,3).

However, more than 1-million incident cases occur

in the USA annually (4). Approximately 10–50% of

patients with HZ develop PHN (5). The occurrence

of ophthalmological and dermatological complications

of HZ can involve multiple organs (6). The

effect of related complications on the quality of life

is consequential for elderly people and immunocompromised

patients (7,8).

Inflammatory bowel disease (IBD) consists of

ulcerative colitis (UC) and Crohn’s disease (CD) and

the highest incidence that and prevalence for IBD are

from North American and northern Europe. On the

opposite, the Southeast Asia, Africa and Australia

were reported as being with the lowest incidence

rates. Some articles indicated the IBD populations in

USA or Europe were associated with VZV infection

rate. However, it has not been investigated by a prospective

cohort study in an Asia population (9). This first nationwide population bases prospective

cohort study sought to determine whether IBD is

associated with an increased risk of HZ by comparing

patients with IBD to a non-IBD cohort in an Asian

population and by analysing the Taiwan National

Health Insurance Research Database (NHIRD).

Methods

Data source

The NHI programme in Taiwan is a compulsory and

universal health insurance programme established

and managed by the National Health Research Insurance

(NHRI). The insurance programme began in

March 1995 and covers approximately 99% of 23.74

million residents in Taiwan (10). The NHRI cooperated

with the Bureau of NHI to establish the

NHIRD. The Longitudinal Health Insurance Database

(LHID) contains all of the original claim data of

1,000,000 beneficiaries, randomly sampled from the

beneficiaries of the NHIRD. The details of this database

have been published (11). The identification of

all patients in the LHID is encrypted, thereby protecting

patient privacy. These data include details of

medical orders, procedures and medical diagnoses

with codes based on the International Classification

of Diseases, Ninth Revision, Clinical Modifications

(ICD-9-CM). This study was approved by the Ethics

Review Board of China Medical University (CMUREC-

101-012).

Sample participants

We enrolled patients with newly diagnosed IBD

(ICD-9 codes 555-556), including UC (ICD-9 code

556) and CD (ICD-9 code 555), who were 20 years

of age and older, based on claims data between

1 January 2000 and 31 December 2010 as the IBD

cohort. The date of the first diagnosis of IBD was

used as the index date. We excluded patients who

were diagnosed with VZV (ICD-9 code 053) before

the index date, younger than 20 years of age, and

without information on age and sex. Four times of

control patients were randomly selected from all

NHI beneficiaries without IBD, and the same exclusion

criteria were applied to them in selecting the

IBD cohort. Patients from the non-IBD cohort were

frequency-matched with the IBD patients according

to age (based on 5-year spans), sex, and the year of

IBD diagnosis. The baseline comorbidity histories of

depression (ICD-9 codes 296.2, 296.3, 300.4, 311),

diabetes (ICD-9 codes 250), obesity (ICD-9 code

278.0), renal disease (ICD-9 580-589), rheumatoid

arthritis (ICD-9 714) and malignancy (ICD-9 140-208)

were identified according to the diagnoses prior to

the index date.

Main outcome

We followed both the IBD cohort and comparison

non-IBD cohort from the index date to new diagnosis

of VZV, withdrawal from the NHI programme, or

until the end of the follow-up period on December

31 2010, whichever came first.

Statistical analysis

The distribution of demographical status and comorbidities

was expressed as a frequency (with %) or

mean with a standard deviation. The differences were

examined using the v2 test for categorical variables

and the t-test for continuous variables between the

two cohorts. We calculated the incidence density

based on person-years according to sex, age and comorbidity

in the IBD cohort and non-IBD cohort. We

used univariable and multivariable Cox proportional

hazards regression analysis to assess the effects of IBS

on the risk of VZV. We also calculated the hazard

ratio (HR) and 95% confidence interval (CI) by using

the Cox model. Multivariable models were adjusted

for age, sex and comorbidities of depression, diabetes,

obesity, renal disease, rheumatoid arthritis and malignancy.

Patients with IBD exhibited a significant risk

of developing VZV and various entities of IBD,

including UC and CD. Further analysis was performed

to assess the associations between the number

of medical visits resulting from IBD and VZV. To

assess the difference in the cumulative incidence rates

of VZV between the two cohorts, the Kaplan–Meier

analysis and log-rank test were applied. We used the

SAS software (version 9.2 for Windows; SAS Institute

Inc., Cary, NC) for all data analyses. A two-tailed

p < 0.05 was considered statistically significant.

Results

The cohort consisted of 7055 IBD cases and 28,220

non-IBD controls established during 2000–2010. We

observed that the IBD cohort comprised more women

(53.1%) and was more likely to be younger (45.7%

20–44 years of age) than the non-IBD cohort

(Table 1). The mean ages of the IBD and non-IBD

cohorts were 48.8 _ 17.1 and 48.4 _ 17.4 years,

respectively. Compared with the non-IBD cohort, the

patients in the IBD cohort exhibited more comorbidities.

The IBD cohort exhibited significant differences

in the proportions of depression, diabetes, obesity,

renal disease and malignancy. Table 2 presents the

VZV rates based on sex, age and comorbidity for both

cohorts, as well as the adjusted HR of the IBD cohort

to the non-IBD cohort. The overall incidence density

rate of VZV was higher in patients with IBD than in

patients without IBD (8.23 vs. 5.74 per 1000 personyears,

crude HR = 1.44, 95% CI = 1.28–1.61), with an adjusted HR of 1.42 (95% CI = 1.27–1.60). The

sex-specific analyses showed a 1.61-fold significantly

higher risk of developing VZV compared with the

men in the non-IBD cohort (95% CI = 1.35–1.92).

Women with IBD had a higher risk of VZV than did

the women in the non-IBD cohort (adjusted HRs =

1.30, 95% CI = 1.11–1.52). The VZV incidence

increased with age in both cohorts. An age-specific analysis showed that IBD patients had a higher risk of

developing VZV than that of the non-IBD cohort,

except for the 20–34 age group. The adjusted HR of

VZV of the comorbidity-specific IBD cohort to the

non-IBD cohort was significant for both cohorts without

comorbidity (adjusted HR = 1.44, 95%

CI = 1.26–1.66) and with comorbidity (adjusted

HR = 1.35, 95% CI = 1.09–1.69). Table 3 shows the

relative risks of VZV associated with UC and CD in

IBD patients. Patients with UC were 1.59-fold more

likely to develop VZV than the non-IBD patients, with

an adjusted HR of 1.54 (95% CI = 1.25–1.89). The

adjusted HR was higher for patients with CD (1.39;

95% CI = 1.22–1.58). The adjusted HR of VZV

increased to 5.45 (95% CI = 4.17–7.13) for IBD

patients with three to four medical visits per year

because of IBD, and to 9.76 (95% CI = 7.60–12.5) for

those who required five or more medical visits per

year (trend test p < 0.0001) (Table 4). The Kaplan–

Meier graph shows that the cumulative incidence of

VZV was higher for the IBD cohort than for the non-

IBD cohort (the log-rank test p < 0.001) (Figure 1).

Discussion

Varicella and HZ infection are associated with significant

morbidity and substantial costs (1,4,12,13). In

addition, the aetiology of the increased HZ risk in

IBD is plausibly multifactorial: immunosuppressive

medications (14–16), family aggregation (11,17–19),

age-related changes in immune function (20) and the

innate and adaptive immune dysregulation are affiliated

with IBD (19–24). Therefore, determining the

risk factors for VZV infection in an IBD population

is critical to prevent the occurrence of VZV.

According to a thorough review of relevant

research, the current study is the first to address the

risks of HZ in patients with IBD, based on nationwide

data in an Asian population. The current study

demonstrated that the risk of VZV infection significantly

increased in patients with IBD, compared with

the general population, and identified several predictors;

namely, the male sex, advanced age, absence of

comorbidities, UC and frequency of medical visits

for IBD. Among these predictors, the frequency of

medical visits for IBD was associated with the highest

risk of VZV infection. Our findings show that the

overall risk of developing VZV infection increased

from 1.03 to 9.76 (trend test p < 0.0001). The

adjusted HR increased from 1.03 (≤ 2 visits) to 9.76

(> 4 visits), which correlates positively with the frequency

of medical visits (trend test p < 0.0001)

(Table 4). Our results imply that disease severity,

indicated by medical visits, significantly correlated with the development of VZV infection. In addition,

compared with the non-IBD cohort, the UC patients

exhibited a relatively higher risk of VZV infection

(adjusted HR = 1.54; 95% CI = 1.25–1.89), and the

CD patients also exhibited a higher risk of VZV

infection (adjusted HR = 1.39; 95% CI = 1.22–1.58)

(Table 3).

Compared with other reports indicating that the

IBD population has exhibited an increased risk of

HZ, Gupta et al. (25) demonstrated an increased relative

risk of HZ for CD and UC from UK data

(IRR = 1.61, 95% CI = 1.35–1.92 and IRR = 1.21,

95% CI = 1.05–1.40, respectively). Long et al. (9)

observed similar risks in their study population,

with unadjusted IRRs of 1.9 for CD and 1.5 for

UC. The IBD population also exhibited an increased

risk of HZ for CD and UC in our population (crude

HR = 1.39, 95% CI = 1.22–1.58 and crude

HR = 1.59, 95% CI = 1.29–1.95, respectively, as

shown in Table 3). By contrast, UC showed a higher

HR than that of CD in our population. Devroede

et al. (26) indicated an inborn risk of colorectal

cancer in patients with UC. Moreover, a genetic

factor in different races may yield different results.

Both of the aforementioned studies reported an

increasing risk of VZV infection with advancing age.

However, because we used match analysis, we could

not show the effect of age in our study. We observed

an increased risk of HZ associated with the IBD population

when compared with the non-IBD population

under the condition of no comorbidities (crude

HR = 1.41, 95% CI = 1.23–1.62 and adjusted

HR = 1.44, 95% CI = 1.26–1.66, respectively, as

shown in Table 2). Comorbidities such as depression,

diabetes, obesity, renal disease, rheumatoid arthritis

and malignancy were significant, except for rheumatoid

arthritis (Table 1).

Our results also indicated that male rather than

female IBD patients exhibited greater risks of VZV

infection compared with those in the control cohort

(Table 2). The observed sex-related difference was

dissimilar to the result observed in previous studies

(20).

With regard to the risk factors that lead to the

increasing HZ infection among patients with IBD,

there are some risk factors worthy exploring, as follows.

Baumgart’s study indicated evidence was gathering

for a close interaction of the immune and

nervous system through cytokine signalling. IBD

is correlated with immunity dysfunction, which

related to excessive sanitation, such as socioeconomic

changes, crowded living conditions or consumption

of contaminated foods. The above conditions may

restrict exposure to antigen and lead to impaired

functional maturation in response to secondary antigen

exposure and may easily be attacked by opportunistic

virus infection. Moreover, psychological stress

or chronic stress is the aetiology that may lead to

immunocompromised status associated with HZ and

IBD. Furthermore, because risk factors for HZ infection

primarily include increasing age and immunosuppression,

patients with IBD are a chronic disease population who routinely use immunosuppressive

medications including corticosteroids, thiopurines

(27), biological antitumor necrosis factor alpha (anti-

TNF) agents and calcineurin inhibitors. Reports have

indicated that these medications may increase the

risk of HZ (28,29). Comparably, patients suffering

from other diseases who were receiving immunosuppressants

were correlated with an increased risk of HZ

(30). Long et al. (9) found that immunosuppressive

medications, including anti-TNF agents (OR = 1.81,

95% CI = 1.48–2.21), corticosteroids (OR = 1.73, 95%

CI = 1.51–1.99) and thiopurines (OR = 1.85, 95%

CI = 1.61–2.13), exhibited an increased HZ risk, individually.

Gupta et al. (25) estimated the risk of corticosteroids

and thiopurines in IBD and observed

similar levels of an increased HZ risk. Medications

that increase the risk of VZV infection might provide

aetiologic clues, thus warranting further research.

Our large study includes several strengths. This

study was a prospective cohort study that explicitly

demonstrated a causal relationship between IBD and

significantly increased cumulative incidence of HZ

(Figure 1). Because the population we studied was

geographically diverse and from throughout Taiwan,

the sample is broadly generalisable to the insured

population in Taiwan. A study indicated that IBD

was more frequent in veterans from the northern

than the southern parts of the USA (31), and

another study reported an increased incidence of

juvenile-onset CD in Northern Scotland compared

with Southern Scotland. Moreover, all of our participants

were covered by the NHI, thereby attenuating

the effect of geographical and socioeconomic factors.

Third, we clarified potentially confounding comorbidities.

Finally, we used complete data on all billed

inpatient and outpatient prescriptions to obtain

medication exposures, without relying on patient

reminiscence.

Nevertheless, this study exhibits limitations. First,

we used administrative claims data from the NHIRD

that did not contain clinical details of patient information

on crucial confounding variables such as

smoking habits, alcohol consumption, body mass

index, physical activity, socioeconomic status, family

history of systemic diseases or medication exposure.

A lack of information regarding family history of systemic

diseases and medication use can bias the

results. Second, we could not assess the role of the

shingles vaccination in our population, because

NHIR does not cover this vaccination in patients

under the age of 60. The data could not be used to

evaluate the population based on Medicare eligibility.

The main concern is that immunocompromised or

immunosuppressed patients were administered by

live vaccines may result in an increased risk of HZ

infection. Third, all data in the NHIRD are anonymous.

Thus, serum laboratory data and relevant clinical

variables, such as pathology findings, were

unavailable regarding our study cases; therefore, we

could identify only patients with VZV infection

based on the ICD-9 codes, and had no access to

serology data for clinical validation. Furthermore,

claims data do not include patients during the incubation

period of shingles; hence, results may be

underestimated. Therefore, this study was unable to

differentiate suspected cases from verified cases.

However, we do not believe that these factors

severely biased our results, primarily because of the

easy accessibility and wide coverage of the universal

health insurance programme in Taiwan. Even though

we were unable to validate the diagnoses of IBD or

VZV infection by chart review, the diagnoses and

codes for IBD and VZV infection should be accurate

and reliable based on the following reasons. Taiwan

launched a National Health Insurance (NHI) in

1995, operated by a single-buyer, the government.

All insurance claims should be scrutinised by medical

reimbursement specialists and peer review. The

diagnoses of IBD and VZV infection were based on

the ICD-9 code determined by qualified clinical

physicians under strict audit in the reimbursement

process.

Nevertheless, determining the medication-specific

risks of HZ is crucial, particularly regarding practice

patterns in the IBD therapeutic programme. Medication

exposure could be further investigated in the

future.

We conclude that patients with IBD exhibit a high

risk of developing HZ. Therefore, physicians should

be aware of various clinical presentations and screen

the VZV immunity of patients and consider vaccination

to be administered at least 1–3 months prior to

commencing an immunocompromised status. Clinical

trials have shown that the HZ vaccine against

VZV (shingles), Zostavax_ (Merck & Co. Inc.,

Whitehouse Station, NJ), a live attenuated vaccine,

reduces the risk of HZ by approximately 51%, and

the risk of PHN by approximately 67% in elderly

people, with a 61% relative reduction in burden of

illness associated with HZ pain (4,32). The shingles

vaccine is effective, deducting zoster incidence by

more than 50% (32). This vaccine is currently recommended

by the Advisory Committee on Immunisation

Practices in all immunocompetent people

aged 60 years and older without contraindications

(33–35).

The vaccine has not been tested specifically in

younger populations or in populations with immune

dysfunctions such as IBD. Zhang et al. (20) recently

observed a reduced incidence of HZ in adults aged 60 years or older with autoimmune conditions and a

prior history of vaccination, compared with a similar

group without prior vaccination. The low overall

rates of HZ vaccination in elderly people with autoimmune

conditions are a potentially missed opportunity

for preventing VZV reactivation. The zoster

vaccine promises to reduce the morbidity and mortality

of HZ. Future studies should determine the

effectiveness, safety and timing of this vaccination in

Asian patients of all ages with IBD. Because HZ and

its complications are potentially preventable, optimising

the delivery and timing of this vaccination in

IBD patients will be critical in the near future.
