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Background/Aims: The risk of herpes zoster (HZ) among 
patients with inflammatory bowel disease (IBD) remains un-
clear in terms of age and metabolic comorbidities, including 
diabetes mellitus, hypertension, or dyslipidemia. We con-
ducted a nationwide population-based study to investigate 
the risk of HZ in patients with IBD. Methods: From 2010 to 
2013, a retrospective study was performed using claims data 
in Korea. We compared the incidence of HZ between 30,100 
IBD patients (10,517 Crohn’s disease [CD] and 19,583 ul-
cerative colitis [UC] patients) and 150,500 non-IBD controls 
matched by age and sex. Results: During a mean follow-up 
of 5.0 years, incidence rates of HZ (per 1,000 person-years) 
were 13.60, 14.99, and 9.19 in the CD, UC, and control 
groups, respectively. The risk of HZ was significantly higher in 
patients with CD (adjusted hazard ratio [HR], 2.13; p<0.001) 
and UC (adjusted HR, 1.40; p<0.001) than in the controls. 
The impact of CD on developing HZ was significantly more 
prominent in younger patients (adjusted HR, 2.61 for age 
<15, whereas 1.39 for age ≥60; interaction p=0.001) and in 
patients without metabolic comorbidities (adjusted HR, 2.24, 
whereas 1.59 in those with metabolic comorbidities; interac-
tion p=0.015). Moreover, the impact of UC on developing HZ 
significantly increased in younger patients (adjusted HR, 2.51 
in age <15, whereas 1.22 in age ≥60; interaction p=0.014) 
and patients without metabolic comorbidities (adjusted HR, 
1.49 whereas 1.16 in those with metabolic comorbidities; 
interaction p<0.001). Conclusions: IBD was associated with 
an increased risk of HZ, especially in younger patients without 
metabolic comorbidities. (Gut Liver 2019;13:333-341﻿)

Key Words: Claims data; Herpes zoster; Inflammatory bowel 
disease

INTRODUCTION

Herpes zoster (HZ), also known as shingles, is caused by the 
reactivation of the latent varicella-zoster virus (VZV), which 
resides in the sensory ganglia and dorsal nerve roots after 
varicella infection. The disease manifests as painful vesicu-
lar eruptions usually limited to one to three dermatomes, and 
neurological complications may persist for months or years, 
resulting in functional debilitation and poor quality of life.1-3 
Previous studies indicated an incidence of HZ of 1.2 to 4.9 cases 
per 1,000 person-years worldwide,4,5 while a recent population-
based study in Korea reported an HZ incidence of 10.4 per 1,000 
person-years in the general population,6 indicating an incidence 
relatively higher than that observed in other countries.

Risk factors for HZ include old age, cancer, immune-com-
promised conditions such as organ transplantation or human 
immunodeficiency virus infection, and metabolic comorbidi-
ties including hypertension, dyslipidemia, and diabetes mellitus 
(DM).7-10 Inflammatory bowel disease (IBD), including Crohn’s 
disease (CD) and ulcerative colitis (UC), is also known as a risk 
factor for HZ. To date, epidemiological data have shown that 
in Western countries, the risk of HZ is higher patients with IBD 
than in the general population. Data from the General Practice 
Research Database in the United Kingdom showed that the in-
cidence of HZ was higher in patients with CD and UC than in 
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non-IBD controls (incidence rate ratio [IRR], 1.6 in CD and 1.2 
in UC).2,11 A retrospective cohort analysis of insurance data col-
lected in the United States demonstrated an IRR of 1.8 for HZ in 
CD patients versus those in the general population.12 However, 
the incidence of HZ among Asian patients with IBD remains 
unclear. Moreover, whether the risk of HZ varies among patients 
with IBD according to the presence of known HZ risk factors, 
such as age and metabolic comorbidities, has not yet been eval-
uated. The aim of this nationwide population-based study was 
to determine the incidence and risk of HZ in Asian patients with 
IBD, especially in terms of age and metabolic comorbidities.

MATERIALS AND METHODS

1. Data source

The Korean government runs a National Health Insurance 
(NHI) service wherein all health care use information is com-
piled as part of a comprehensive database that enrolls almost 
all citizens in Korea (approximately 51 million individuals).13 
Within this system, the NHI service has established a registration 
program for rare intractable diseases (RIDs) for a copayment 
reduction system. To be registered in the RID program, specific 
diagnostic criteria must be fulfilled and physician-certified.14 
Thus, the RID program in the NHI database allows us to calcu-
late events that occur in unselected patient populations in Korea 
so that the whole spectrum and severity of the disease extent in 
the country is represented.

This study used data from the NHI, from which data related 
to patient demographics and medical treatment claims for in-
patient and outpatient care, including diagnoses, prescriptions, 
and procedures, can be obtained. Diagnosis statements were 
defined by the International Classification of Diseases, 10th re-
vision (ICD-10) and the RID database of the NHI.

2. Patient identification

Patients with IBD and no history of HZ during a washout pe-
riod from January 2005 to December 2009 were identified, and 
their data were extracted from the NHI database from January 
2010 to December 2013 to create the IBD cohort. To identify 
patients with IBD, ICD-10 codes and the RID database were 
utilized. Patients with CD were defined as patients with both 
the ICD-10 code K50 and the RID code V130, while patients 
with UC were defined as those with both the ICD-10 code K51 
and the RID code V131. Patients newly diagnosed with IBD 
between 2010 and 2013 were defined as the “incident” group, 
whereas patients previously diagnosed with IBD and coded ac-
cordingly from January 2010 to December 2013 were defined 
as the “prevalent” group. Patients who were diagnosed with IBD 
before January 2010 but not coded between January 2010 and 
December 2013 were removed from the NHI database dataset. 
Thus, 30,100 IBD patients (10,517 CD patients and 19,583 UC 
patients) were identified from the NHI database. To validate the 

authenticity of patient selection via ICD-10 and RID codes, we 
retrospectively reviewed medical charts at Seoul National Uni-
versity Hospital, a tertiary referral hospital in Korea. Patients di-
agnosed with IBD by both ICD-10 and RID codes between Janu-
ary 2010 and December 2013 were identified, and their medical 
records were reviewed to evaluate the accuracy of the diagnoses. 
The sensitivities of a diagnosis of CD or UC obtained using ICD-
10 and RID codes were 94.5% (312/330) and 96.4% (482/500), 
respectively. In the non-IBD control cohort, 150,500 age- and 
sex-matched controls were randomly selected from non-IBD in-
dividuals at a 5:1 ratio. Randomization was performed using an 
algorithm within the SAS program (SAS Institute Inc., Cary, NC, 
USA). 

3. Endpoint

The primary endpoint was newly diagnosed HZ, which was 
defined as a diagnosis with an ICD-10 code for HZ (B02) with 
either a prescription for an oral antiviral medication for at least 
5 days or the prescription of more than one antiviral injection 
administered between 2010 and 2015. Patients without HZ dur-
ing the follow-up period were censored at the date of dropout 
(due to death or emigration) or at the end of follow-up, which-
ever came first. 

4. Covariates

The ICD-10 codes used for the identification of covariates in 
this study included DM (E11-14), hypertension (I10-13, I15), 
dyslipidemia (E78), cancer (C00-96), patient income, and living 
area (rural vs urban). Metabolic comorbidities were defined as 
the presence of at least one of the followings: DM, hyperten-
sion, or dyslipidemia. Information on the medication(s) used 
for IBD, which include steroids; immunomodulators, including 
azathioprine, 6-mercaptopurine, and methotrexate; and anti-
tumor necrosis factor (anti-TNF) agents, including infliximab 
and adalimumab, were also collected.

5. Statistical analysis

Continuous variables are presented as the means±standard 
deviations, and categorical variables are presented as numbers 
and percentages. To compare characteristics between cohorts, 
the Student t-test was used for continuous variables, and the 
chi-square test was used for binary and categorical variables. 
The incidence rates of HZ were calculated per 1,000 person-
years. Multivariate Cox regression models were used to assess 
the risk of new-onset HZ associated with baseline characteris-
tics. The cumulative incidence of HZ for each group was plot-
ted with Kaplan-Meier curves and compared using the log-
rank test. The results are presented as hazard ratios (HRs) with 
95% confidence intervals (CIs). Interactions between variables 
were evaluated. All statistical tests were two-tailed, and the 
significance level was set at p<0.05. Statistical analyses were 
performed using the R program version 3.4.3 (The R Foundation 
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for Statistical Computing, Vienna, Austria) and SAS version 9.3 
(SAS Institute Inc., Cary, NC, USA).

6. Ethical considerations

This study adhered to the tenets of the Declaration of Hel-
sinki. As the database used in this study did not include per-
sonal identifiers and this study had a retrospective observational 
nature, informed consent was waived, and ethical approval was 
given by the Seoul National University Hospital Institutional 
Review Board (IRB number: H-1703-107-840).

RESULTS

1. Baseline characteristics of the study population

From 2010 to 2013, a total of 30,100 patients with IBD 
(10,517 CD and 19,583 UC) were included in the present study. 
In the CD cohort, 7,592 patients (72.2%) were male, and the 
mean age was 29.0±13.3 years old. In the UC cohort, 11,548 
patients (59.0%) were male, and the mean age was 41.9±15.3 
years old. As the controls for the CD and UC cohorts, 52,585 
and 97,915 non-IBD individuals, respectively, matched by age 
and sex were included in this study. The baseline characteristics 
of both groups are summarized in Table 1. Compared with the 
non-IBD controls, the age- and sex-matched patients with IBD 
included significantly lower proportions of residents in rural 
areas (p<0.001), those in the lowest income quintile (p<0.001), 

and individuals with cancer (p<0.001). In addition, patients with 
UC (but not those with CD) had significantly lower prevalences 
of DM (p<0.001) and hypertension (p<0.001) than were found 
in the age- and sex-matched controls. 

2. Incidence of herpes zoster 

During a mean follow-up of 5.0 years, 2,071 patients (6.9%) 
in the IBD group and 6,672 individuals (4.4%) in the control 
group developed HZ. The incidence rates for HZ (per 1,000 
person-years) were 14.51 and 9.19 in the IBD and control 
group, respectively, with an adjusted HR of 1.58 (95% CI, 1.50 
to 1.66; p<0.001). Among IBD patients, the incidence rates for 
HZ (per 1,000 person-years) were 13.60 and 14.99 in the CD 
and UC groups, respectively. Compared to the controls, CD and 
UC patients had a significantly higher risk of HZ after multi-
variate adjustment for age, sex, and income (for CD patients: 
adjusted HR, 2.13; 95% CI, 1.95 to 2.33; p<0.001; and for UC 
patients: adjusted HR, 1.40; 95% CI, 1.32 to 1.48; p<0.001) 
(Table 2). The cumulative incidences of HZ in both the CD and 
UC patient groups were significantly higher than those found 
in the controls (log-rank test p<0.001) (Fig. 1). The cumulative 
incidences of HZ in patients with CD were 1.4%, 4.0%, and 6.7% 
at 1, 3, and 5 years, respectively. The cumulative incidences of 
HZ in patients with UC were 1.4%, 4.4%, and 7.2% at 1, 3, and 
5 years, respectively.

Table 2. Incidence and Adjusted HR of Herpes Zoster in IBD Patients versus Non-IBD Controls

HZ event
HZ incidence  

(per 1,000 person-years)
Crude HR 
(95% CI)

Adjusted HR 
(95% CI)*

p-value

Total IBD <0.001

   Non-IBD cohort (n=150,500) 6,672 9.19  1 (reference)   1 (reference)

   Total IBD cohort (n=30,100) 2,071 14.51 1.58 (1.50–1.66) 1.58 (1.50–1.66)

Subgroup analysis <0.001

   Incident IBD group (n=12,800)  688 13.80 1.53 (1.41–1.65) 1.68 (1.55–1.81)

   Prevalent IBD group (n=17,300) 1,383 14.88 1.61 (1.52–1.70) 1.53 (1.44–1.62)

CD <0.001

   Non-CD cohort (n=52,585) 1,645 6.44  1 (reference)  1 (reference)

   Total CD cohort (n=10,517)  676 13.60 2.11 (1.93–2.31) 2.13 (1.95–2.33)

Subgroup analysis <0.001

   Incident CD group (n=4,614)  227 12.80 2.02 (1.76–2.32) 2.21 (1.92–2.54)

   Prevalent CD group (n=5,903)  449 14.04 2.17 (1.95–2.40) 2.09 (1.88–2.32)

UC <0.001

   Non-UC cohort (n=97,915) 5,027 10.69  1 (reference)  1 (reference)

   Total UC cohort (n=19,583) 1,395 14.99 1.40 (1.32–1.49) 1.40 (1.32–1.48)

Subgroup analysis <0.001

   Incident UC group (n=8,186)  461 14.36 1.37 (1.24–1.51) 1.50 (1.36–1.65)

   Prevalent UC group (n=11,397)  934 15.33 1.42 (1.33–1.53) 1.35 (1.26–1.45)

HR, hazard ratio; IBD, inflammatory bowel disease; HZ, herpes zoster; CI, confidence interval; CD, Crohn's disease; UC, ulcerative colitis.
*Multiple analysis including age, sex, and income.
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3. Subgroup analysis 

The results of an interaction analysis of age, sex, metabolic 
comorbidities, and cancer are shown in Table 3. The impact 
of UC on the development of HZ was significantly more pro-

nounced in male patients with UC (adjusted HR, 1.53; 95% CI, 
1.41 to 1.66) than in female patients with UC (adjusted HR, 
1.27; 95% CI, 1.16 to 1.38; interaction p=0.002), but this rela-
tionship was not present in the CD group. All age subgroups in 
both the CD and UC patient groups had higher risks of HZ than 

Table 3. Subgroup Analysis of the Impact of Crohn's Disease and Ulcerative Colitis on Herpes Zoster 

Crohn's disease Ulcerative colitis

Adjusted HR  
(95% CI)*

Interaction 
p-value

Adjusted HR  
(95% CI)*

Interaction 
p-value

Age, yr 0.001 0.014

   <15 2.61 (1.74–3.93) 2.51 (1.13–5.59)

   15–29 2.53 (2.20–2.92) 1.70 (1.44–2.02)

   30–44 2.16 (1.83–2.55) 1.37 (1.22–1.55)

   45–59 1.62 (1.30–2.02) 1.44 (1.31–1.58)

   ≥60 1.39 (1.00–1.93) 1.22 (1.08–1.39)

Sex 0.176 0.002

   Male 2.23 (2.00–2.49) 1.53 (1.41–1.66)

   Female 1.96 (1.68–2.28) 1.27 (1.16–1.38)

Metabolic comorbidities† 0.015 <0.001

   No 2.24 (2.03–2.46) 1.49 (1.39–1.60)

   Yes 1.59 (1.23–2.06) 1.16 (1.03–1.31)

Cancer 0.386 0.181

   No 2.14 (1.96–2.35) 1.41 (1.33–1.50)

   Yes 1.46 (0.63–3.39) 1.11 (0.80–1.56)

HR, hazard ratio; CI, confidence interval.
*Multiple analysis including age, sex, and income; †Presence of hypertension, diabetes mellitus, or dyslipidemia.
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Fig. 1. Cumulative incidence comparison of ulcerative colitis in patients with inflammatory bowel disease. Cumulative incidence comparison of 
herpes zoster between patients (A) with Crohn’s disease (CD) and (B) with ulcerative colitis (UC).
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were found int he controls, but the risk of HZ was significantly 
higher in younger patients (interaction p=0.001 and p=0.014 in 
CD and UC, respectively) (Fig. 2). Furthermore, the impact of CD 
was significantly more enhanced in patients without metabolic 
comorbidities (adjusted HR, 2.24; 95% CI, 2.03 to 2.46) than in 
those with metabolic comorbidities (adjusted HR, 1.59; 95% CI, 
1.23 to 2.06; interaction p=0.015). The impact of UC was also 
significantly higher in patients without metabolic comorbidi-
ties (adjusted HR, 1.49; 95% CI, 1.39 to 1.60) than in those with 
metabolic comorbidities (adjusted HR, 1.16; 95% CI, 1.03 to 1.31; 
interaction p<0.001). 

In terms of medication for IBD, the results showed that steroids, 
immunomodulators, and anti-TNF agents significantly increased 
the risk of HZ in patients with CD and UC (all p-values <0.001) 
(Table 4). In patients with CD, the risk of HZ was increased 1.40-, 
1.45-, and 1.55-fold (95% CI, 1.20 to 1.64, 1.26 to 1.71, and 1.26 
to 1.90) in patients who received steroids, immunomodulators, 
and anti-TNF agents, respectively. In patients with UC, the risk 
of HZ was 1.43-, 1.35-, and 2.09-fold higher (95% CI, 1.28 to 

1.60, 1.17 to 1.56, and 1.47 to 2.97) in patients who received 
steroids, immunomodulators, and anti-TNF agents, respectively.

DISCUSSION

Our study has several strengths related to its study design 
and the claims data. First, it included all patients who were 
newly diagnosed with IBD in Korea from 2010 to 2013, thus 
minimizing selection bias. Second, the medication records were 
comprehensive and accurate, and results did not rely on patient 
recollection or medical records because the nationwide data-
base provides complete data on all billed in- and outpatient 
prescriptions. In this nationwide population-based study, in 
which claims data from the NHI service were used, patients with 
IBD had a significantly higher risk of HZ than was found in the 
general population. Patients with IBD are vulnerable to HZ not 
only due to the innate immune dysregulations associated with 
chronic intestinal inflammation but also because of the use of 
immunosuppressive agents for the treatment of IBD.15,16 Hence, 

Table 4. Risk of Herpes Zoster According to Medication Use in Patients with Crohn's Disease and Ulcerative Colitis 

Crohn's disease Ulcerative colitis

HZ 
event 

HZ incidence  
(per 1,000 

person-years)

Adjusted HR
(95% CI)*

p-value
HZ

event 

HZ incidence  
(per 1,000 

person-years)

Adjusted HR
(95% CI)*

p-value

Steroids <0.001 <0.001

   No 4,377 11.32  1 (reference)  8,619 12.068  1 (reference)

   Yes 6,140 15.39 1.40 (1.20–1.64) 10,964  17.4096 1.43 (1.28–1.60)

Immunomodulators <0.001 <0.001

   No 4,505 12.39  1 (reference) 16,990 14.574  1 (reference)

   Yes 6,012 14.52 1.45 (1.26–1.71)  2,593  17.7299 1.35 (1.17–1.56)

Anti-TNF agents <0.001 <0.001

   No 9,112 13.02  1 (reference) 19,251 14.8599   1 (reference)

   Yes 1,405 17.46 1.55 (1.26–1.90)  332 24.2333 2.09 (1.47–2.97)

HZ, herpes zoster; HR, hazard ratio; CI, confidence interval; TNF, tumor necrosis factor.
*Multiple analysis including age, sex, residence, income, hypertension, diabetes mellitus, dyslipidemia.

Fig. 2. Subgroup analysis of the impact of Crohn’s disease (A) and ulcerative colitis on herpes zoster (B). 
HR, hazard ratio; CI, confidence interval.
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understanding the epidemiology of HZ and identifying groups 
at high risk of HZ are both essential for physicians to predict 
and monitor the presentation of comorbid HZ in patients with 
IBD.

Several population-based studies have reported an increased 
risk of HZ in IBD. A nationwide population-based study per-
formed in Taiwan reported a significantly increased risk for 
HZ in patients with CD and UC.17 Furthermore, a retrospective 
cohort study and retrospective nested case-control study con-
ducted in the United Kingdom found an increased risk of HZ in 
IBD patients, with increased relative risks of 1.61 for CD patients 
and 1.21 for UC patients. That study revealed that CD patients 
had a significantly higher risk of HZ than was found in UC pa-
tients.11 Finally, a retrospective cohort study performed in the 
United States showed that the risk of HZ was higher in patients 
with IBD than in controls and that the risk of HZ was higher in 
CD patients than in UC patients (814 per 100,000 person-years 
vs 670 per 100,000 person-years).18 Our study demonstrated 
that the risk of HZ is higher in both CD and UC patients than in 
non-IBD controls. The increased risk of HZ in IBD is related to 
the following multifactorial factors. First, IBD is associated with 
both cellular and humoral immune dysfunctions, which lead to 
susceptibility to viral infection and reactivation. Effector T cells, 
which normally show intrinsic plasticity and adaptability to the 
surrounding environment, are biologically “stiff” in patients 
with IBD. A general activation of the humoral immune response 
with various alterations in immunoglobulin subclass production 
was detected in both CD and UC patients, and this may influ-
ence the host response to HZ.19-21 Second, the risk of HZ increas-
es in patients with IBD because of the use of medications for 
IBD, which include steroids, immunomodulators, and anti-TNF 
agents, consistent with our results. Third, psychological stress 
and chronic fatigue may contribute to the immunocompromised 
state associated with the increased risk of HZ in patients with 
IBD.17 In addition, our study revealed that the adjusted HR of HZ 
was higher in patients with CD than in those with UC or non-
IBD controls. These findings are consistent with the results of 
previous studies performed in Western countries. Patients with 
CD may have a higher risk of developing HZ than do those with 
UC, even though the analysis of non-IBD controls versus the UC 
group revealed more risk factors for HZ that were based on old 
age and the proportion of metabolic comorbidities and steroid 
use than were found in the comparison of the control group and 
the CD group in this study. 

Considering the relationship between age and the risk of HZ 
in IBD, the results of this study show that younger patients with 
IBD are significantly more vulnerable than the general popula-
tion to HZ. Although all age groups with IBD had a higher risk 
of HZ than was found in the controls, the risk of developing HZ 
was significantly more prominent in younger patients with IBD. 
Previous studies have highlighted the notion that there is an in-
creased risk of HZ in younger patients with other comorbidities. 

A retrospective study performed using claims data in the Unites 
States illustrated that the risk of HZ was higher in younger 
patients with systemic lupus erythematosus.22 A single-center 
retrospective study also showed that the risk of HZ was higher 
in younger patients who received liver transplantations, and this 
supports the need for vaccination among younger patients.23 
A retrospective population-based study performed in Taiwan 
reported a high risk of HZ in patients with psoriasis who were 
aged between 20 and 39 years old.24 Taken together, these data 
indicate that younger patients with chronic inflammatory dis-
orders that require systemic immunosuppressive therapy have a 
relatively higher risk than the general population of developing 
HZ. Therefore, even young patients with IBD should be made 
aware of their possible risk for developing HZ.

In terms of metabolic comorbidities, several previous stud-
ies have demonstrated that the risk of HZ is higher in patients 
with DM, hypertension, and dyslipidemia. The pathogenesis of 
HZ in patients with metabolic comorbidities can be explained by 
impaired cellular immunity. Decreased VZV-specific cell-mediated 
immunity specific to VZV was observed in patients with DM.8-10 In 
this study, however, we found that the risk of HZ was relatively 
higher in IBD patients without metabolic comorbidities. Indeed, 
such finding may indicate a confounding factor as younger 
patients have been found to have an increased risk of HZ. 
However, a subgroup analysis performed after individuals were 
divided into two groups, patients younger than or equal to/older 
than 30 years old, also showed that in each age group, patients 
without comorbidities had a higher risk than the general popu-
lation of developing both CD and UC (Supplementary Table 
1). Hence, it is sufficient to conclude that being metabolically 
healthy independently increases the risk of HZ. Considering the 
potential risk of HZ in variable chronic inflammatory disorders, 
including psoriasis, rheumatoid arthritis, and chronic obstructive 
pulmonary disease,22,24-26 in patients with IBD who are metaboli-
cally healthy, the presence of IBD itself may raise the risk of HZ 
compared to the general population. 

Additionally, our study reveals that the risk of HZ is increased 
in patients with IBD who were treated with steroids, immuno-
modulators, or anti-TNF agents. This finding is consistent with 
the results of previous reports performed in patients with IBD. 
A retrospective cohort study performed using administrative 
data obtained in the Unites States showed that IBD medica-
tions, including steroids, thiopurines, and anti-TNF agents, were 
independently associated with an increased risk of HZ.18 A ret-
rospective cohort study performed using the national adminis-
trative database from the United States Department of Veterans 
Affairs also illustrated that medication use, such as glucocorti-
coids, methotrexate, azathioprine, cyclosporine, and anti-TNF 
agents, increased the risk of HZ.27 These medications, which are 
used for the treatment of IBD, contribute to the presentation 
of HZ via various pathways. Glucocorticoids are potent im-
munosuppressive drugs that induce lymphopenia, resulting in a 
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superimposed risk of HZ in patients with systemic inflammatory 
diseases.28 Immunomodulators have been shown to increase the 
risk of HZ in several studies involving patients with rheumatoid 
arthritis.25,27 Lastly, there is some debate concerning the effect 
of anti-TNF agents on the development of HZ. Some previous 
studies have shown that treatment with anti-TNF agents was 
not associated with an increased risk of HZ,15 while others have 
reported an increased risk of HZ in patients with anti-TNF treat-
ment, suggesting that TNF plays a critical role in the control of 
viral infection.25,29-32 TNF-α is produced by macrophages and T-
lymphocytes and induces the differentiation of monocytes into 
macrophages, neutrophil recruitment, and granuloma forma-
tion.33-35 The molecular effects of TNF-α are essential to cell-
mediated immune responses and the defense mechanisms acti-
vated in response to viral infection. 

Recently, a nationwide population-based study showing that 
the risk of HZ was higher in Korean IBD using claims data ob-
tained from the Health Insurance Review and Assessment (HIRA) 
service, which reviews health insurance claims in Korea.36 
Compared to the NHI, the HIRA databases offer a maximum of 
5 years of data due to the limited storage period of the claims 
data.37 Thus, the washout period is insufficient in that it may 
not completely remove all prevalent cases from the incident 
case group for IBD. In addition, some information related to de-
mographics, such as income and resident area, is not available 
from the HIRA database, and the results of an analysis of crude 
standardized incidence ratios of HZ obtained from a previous 
study were not adjusted for underlying comorbidities, including 
metabolic diseases and cancers, and concurrent medication for 
IBD, which are well-known risk factors for HZ infection. Our 
findings are highly valuable because they should that the risks 
associated with HZ in patients with IBD are significant even af-
ter all considerable risk factors were adjusted.

This study has several limitations. First, the database available 
from the NHI does not provide information on serum labora-
tory results or endoscopic findings and therefore allows only a 
limited evaluation of IBD disease activity. Because the database 
also does not provide information on some possible confound-
ing variables, such as alcohol consumption, body mass index, 
physical activity, or family history of systemic diseases, these 
variables could not be adjusted for to better calculate the risk 
of HZ in this study population. Second, information on vac-
cinations for VZV is not available in the NHI database. Thus, 
the impact of vaccination for VZV on the development of HZ 
could not be evaluated. Previous studies have shown that the 
VZV vaccination is effective in reducing the incidence of HZ and 
postherpetic neuralgia in adults older than 60 years old.3,38-40 Fur-
ther prospective studies are needed to determine whether vac-
cination for VZV prevents the development of HZ in IBD, espe-
cially in younger patients without any metabolic comorbidities. 

In conclusion, the risk of HZ is higher in patients with IBD 
than in the general population. Therefore, even young patients 

without any metabolic comorbidities should be carefully moni-
tored for the development of HZ if they are taking immunosup-
pressive therapy for IBD. 
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