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Patients with inflammatory bowel disease (IBD) are at an increased risk for vaccine-
preventable diseases, such as herpes zoster (HZ). The aim of this study was to determine
whether complications of HZ are more frequent in patients with IBD than in non-IBD controls.
METHODS:
 This was a retrospective, cohort study using the Optum Research Database. Patients with IBD
were matched 1:1 to non-IBD controls based on age, sex, and index year, which was defined as
the diagnosis of HZ. We then identified the complications of HZ that occurred up to 90 days after
the index date. We compared patients with IBD with non-IBD controls and evaluated the 90-day
risk of HZ complications. We used a composite primary outcome for any HZ complication.
Secondary outcomes were risk factors for complications.
RESULTS:
 A total of 4756 patients with IBD met the inclusion criteria and were matched to the controls.
Patients with IBD were more likely to have complications of HZ than controls (738 [15.52%] vs
595 [12.51%]; P < .0001). Patients with IBD with higher comorbidity scores were more likely to
develop complications (1.86 vs 1.18; P < .0001). In the logistic regression analysis of patients
with IBD having a higher comorbidity score, above 50 years of age, on anti-tumor necrosis
factor (TNF) or corticosteroids were all at increased risk of a complication of HZ.
CONCLUSION:
 Patients with IBD are more likely to have complications of HZ than controls. Efforts are needed
to increase HZ vaccine uptake to reduce the morbidity of HZ.
Keywords: Herpes Zoster; Immunosuppression; Inflammatory Bowel Disease; Vaccines.
Inflammatory bowel disease (IBD) is a chronic in-
flammatory disorder of the gastrointestinal (GI)

tract. Advances in the treatment of IBD include the use of
monoclonal antibodies such as anti-tumor necrosis factor
(TNF) alpha inhibitors and oral small molecules such as
sphingosine 1 phosphate receptor (S1P) modulators and
Janus kinase (JAK) inhibitors,1 which can achieve higher
rates of clinical remission than conventional therapy but
er: CD, Crohn’s disease; CI, confidence
ral Terminology; GI, gastrointestinal; HZ,
oster vaccine; IBD, inflammatory bowel
sification of Diseases; IL, interleukin; JAK,
PHN, post herpetic neuralgia; RZV, re-

, sphingosine 1 phosphate receptor; SD,
are associated with an increased risk of infections,
including herpes zoster (HZ).2–4

Patients with IBD are at a 2-fold increased risk of HZ,
irrespective of whether they are on immunosuppressive
therapy, compared with the general population.5–7 Pa-
tients treated with thiopurines, anti-TNF, a JAK, or cor-
ticosteroids are at increased risk for HZ.8,9 A recent
systematic review with network meta-analysis
standard deviation; TNF, tumor necrosis factor; UC, ulcerative colitis; ZVL,
live attenuated varicella zoster.
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What You Need to Know

Background
Individuals with inflammatory bowel disease (IBD)
are at increased risk for vaccine-preventable dis-
eases, notably herpes zoster (HZ), highlighting the
importance of vaccination in this population.

Findings
Our retrospective study, analyzing 4756 patients
with IBD matched with controls, revealed that those
with IBD face a higher risk of HZ complications
compared with non-IBD individuals.

Implications for patient care
Our study emphasizes the necessity of universally
vaccinating all patients with IBD against HZ, irre-
spective of risk factors, to effectively mitigate com-
plications and reduce overall morbidity.
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evaluating the risk of HZ showed that JAKs, especially
with increasing doses, had the highest risk.10 Non-TNF
biologics, anti-interleukin (IL)-23 antibodies, and anti-
integrin antibodies, were not significantly associated
with an increased risk of HZ. Those with repeated
corticosteroid exposure or who have a flare of their IBD
are also increased the risk of HZ.9 Furthermore, in a
recent hospital-based population-based study, HZ was
one of the most frequent vaccine-preventable serious
infections, accounting for one-third of all serious in-
fections.11 Although HZ is usually a self-limited disease in
immunocompromised persons, zoster has the potential
for disseminated and complicated disease.12

Immunosuppressed populations, including patients
with IBD, are at risk of complications from HZ.13,14 The
most frequent complication of HZ is post herpetic neu-
ralgia (PHN), which can lead to chronic neuropathic
pain.15 Other HZ complications include disseminated HZ,
neurological, and/or ophthalmic complications.16 Most of
these complications (aside from PHN) are infrequent in
the general population, but occur at higher rates in
immunocompromised populations.14 A recent systematic
review that did not include patients with IBD found that
HZ-associated complications are increased in immuno-
compromised populations.14 There is a paucity of data
regarding the frequency of these complications in pa-
tients with IBD.17 The aim of this study was to determine
if complications of HZ are more frequent in patients with
IBD than in non-IBD controls. We hypothesized that pa-
tients with IBD who develop HZ would be at increased
risk for complications of HZ compared with non-IBD
controls with HZ due to their disease state and given
that certain medication are independently associated
with an increased risk of HZ.
Methods

Data Source

We performed a retrospective age-matched cohort
study to determine whether patients with IBD are at an
increased risk for complications of HZ compared with a
non-IBD cohort. We also aimed to determine if certain
immunosuppressive therapies were associated with an
increased risk for complications of HZ. We conducted our
study using de-identified medical and pharmacy admin-
istrative claims from a large database, OptumLabs Data
Warehouse, which includes commercially insured and
Medicare Advantage enrollees throughout the United
States.18

We analyzed data from the periods of January 1,
2007, through April 1, 2022. OptumLabs has been used
previously in multiple epidemiological studies evaluating
the risk of serious infections19,20 and the efficacy of
medications in patients with IBD.21,22 (Additional infor-
mation of this database can be found in the Supple-
mentary Methods). This study involved analysis of
pre-existing de-identified data; it was exempted from
institutional review board approval.22

Cohort Study

Patient selection. All patients with at least 12 months
of baseline coverage, including pharmaceutical coverage,
and 3 months after the diagnosis of HZ (index date),
were eligible for the analysis. We identified patients with
IBD based on the following 2 criteria: (1) at least 2 IBD-
related inpatient or outpatient visits between 2007 and
2022; and (2) �1 outpatient pharmacy claims for any of
the IBD treatment groups prior to diagnosis of HZ: (1)
aminosalicylates; (2) thiopurine; (3) methotrexate; (4)
anti-TNF agents (infliximab, adalimumab, certolizumab,
golimumab); (5) vedolizumab; (6) tofacitinib; and (7)
ustekinumab. Patients were considered to be on a drug if
they had a pharmacy claim for oral medications within
the previous 120 days or 180 days for any biologic
medications. Using 2 International Classification of Dis-
eases (ICD) codes along with an outpatient pharmacy
claim have been conducted in multiple studies to identify
IBD cohorts.5,23 Each patient was classified as having
either Crohn’s disease (CD) or ulcerative colitis (UC). We
used the CD and UC ICD-9 and ICD-10 codes (555. xx and
K50.xx for CD, 556.xx and K51.xx for UC). We matched
each patient with IBD to a non-IBD control (those who
did not have a diagnosis of IBD or were on any medi-
cation used to treat IBD). We matched exactly on gender,
region, race, year of birth, and length of follow-up. Pa-
tients matched on year of birth may enter the study
period at different ages. Non-IBD controls were defined
as those defined as those without a diagnosis of IBD
(based on ICD-9 or ICD-10 codes) or being on any IBD-
related medication other than corticosteroids. We also
excluded those who we called IBD-similar, who had one
ICD-9 or ICD-10 code for IBD.
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Assessment of outcome. Our study cohort consisted of
patients experiencing HZ as identified using the ICD-9,
Clinical Modification (ICD-9 [0.53xx] or ICD-10
[B02.xx]) diagnosis code for zoster from either an inpa-
tient or outpatient health care provider encounter.5,24

Follow up started at the date which HZ was diagnosed
(the ‘index date’). All patients were required to have
coverage at least 3 months after the index date; those
who died within 90 days were excluded. We then iden-
tified the complications of HZ, based on previously used
ICD-9 and ICD-10 codes in administrative claims data-
base studies, that occurred up to 90 days after the index
date (Supplementary Table 1).24–28 These complications
were defined as: (1) PHN; (2) multi-dermatomal
involvement; (3) hospitalization; (4) ophthalmic
involvement; (5) neurological complications; (6) zoster
with other complications; and (7) multi-organ involve-
ment (disseminated zoster). Using a composite primary
outcome of any HZ complication over 90 days from HZ
diagnosis, we compared patients with IBD and non-IBD
age matched controls. Secondary outcomes evaluated
included individual HZ complications, such as PHN. We
also identified risk factors for complications of HZ among
patients with IBD.
Covariates

Baseline covariates (12 months prior to index)
included demographics: age, sex, race (gathered
routinely by the database used), Census region, calendar
year, comorbidity burden measured using the Charlson
index (12-month baseline period and was calculated
using prespecified algorithms29), prior medications,
previous HZ vaccination (recombinant herpes zoster
[RZV, Shingrix] and live attenuated varicella zoster virus
vaccine (ZVL, Zostavax]), and antiviral drug use within
30 days on or after the index date. We pulled vaccina-
tions based on the generic or brand name in medical or
pharmacy claims for RZV vaccine (Shingrix) or ZVL virus
vaccine (Zostavax) using Current Procedural Terminol-
ogy (CPT) codes previously used to define HZ vaccine
uptake (Supplementary Table 2).30–32
Statistical Analysis

Categorical variables were reported as frequencies
(percentages) and continuous variables were reported as
means (standard deviations [SDs]). A univariate logistic
regression was performed to examine the association
between each individual outcome and IBD group. The
corresponding P-values, odds ratios (ORs), and 95%
confidence intervals (CIs) were reported.

A subgroup analysis was performed among patients
with IBD who had a composite complication vs those
who did not have a complication. All the covariates used
in the main analysis were used for the subgroup analysis,
reported as frequencies (percentages) for categorical and
mean (SD) for continuous variables. P-values were
reported using the c2 test for categorical variables and
the Student t-test for continuous variables. Among pa-
tients with IBD, a multivariable logistic regression was
performed with composite complication as the outcome.
All the above-mentioned covariates were used as pre-
dictors. We chose the variables in the model based off the
standardized difference criteria. Any variables that were
unbalanced, we controlled for in the model. The corre-
sponding ORs, 95% CIs, and P-values were reported. All
the analyses were performed using SAS Enterprise Guide
7.1 (SAS Institute Inc).

Results

A total of 1,660,773 patients with HZ were identified
between January 1, 2007, and April 1, 2022. Of these,
627,411 had a diagnosis of HZ with enrollment 365 days
prior and 90 days post HZV date of diagnosis. After
applying the IBD criteria and cleaning any demographic
anomalies in the data, we were left with 4760 patients
with IBD and age � 18 years (Figure 1). These patients
with IBD were matched by age, sex, and by index year to
non-IBD controls. The matching algorithm described
produced 4756 patients in each of IBD cases and control
groups. Patients with IBD had higher Charlson comor-
bidity scores compared with those without IBD (1.28 vs
0.93; P value < .0001) (Table 1). No difference in pre-
scription of anti-viral therapy after episode of HZ be-
tween the IBD and non-IBD controls group was seen
(3671 [77.19%] vs 3638 [76.49%]; P value ¼ .4225).
Most patients in both cohorts were not immunized
(94.3% patients with IBD and 93.5% non-IBD controls)
with either ZVL or the RZV series.

Complications of HZ

Patients with IBD were more likely to have a
complication of HZ than non-IBD controls (738 [15.52%]
vs 595 [12.51%]; P value < .0001; OR, 1.28; 95% CI,
1.14–1.42; P value < .0001). They were also more likely
to have the following complications of HZ: hospitalization
due to HZ, PHN, neurological complications, and
disseminated zoster compared with non-IBD controls
(Table 2). The most frequent complication of HZ was
PHN in the IBD cohort (286 [6.01%]) and ophthalmic
complications in the non-IBD cohort (238 [5.00%]). The
absolute risk difference between the IBD and non-IBD
group was 3.01%, and the number needed to harm
was 33.

Predictors for Complications of HZ in the IBD
Cohort

Patients with IBD who developed HZ complications
were older (60.9 vs 53.4 years; P value < .0001) and had
higher comorbidity scores (1.86 vs. 1.18; P value< .0001)



Figure 1. Flow diagram of patients with
IBD and non-IBD controls. IBD cases
were defined as prior IBD-related visits
between 2007 and 2022 and outpatient
pharmacy claims for IBD-related treat-
ments. Cases were matched by age,
sex, and by index year to non-IBD
controls.
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compared with those patients with IBD who did not
develop a complication of HZ (Table 3). The use of anti-
viral therapy was more common in those with IBD who
developed HZ complications (606 [82.11%] vs 3065
[76.28%]; P value ¼ .0005). There was also no difference
in HZ immunization rates (ZVL or RZV) among patients
with IBDwho developed a HZ complication and those who
did not have a complication. Patients with IBD on pred-
nisone were more likely to develop a complication of HZ
(prednisone: 172 [23.31%] vs 744 [18.52%]; P value ¼
.0024). No other IBD therapy was associated with a higher
risk for a complication of HZ (Table 3).
Multivariable Analysis of any Complication of
HZ in Patients With IBD

In logistic regression analysis, patients with IBD
having congestive heart failure or having a history of
cancer had an increased risk for complication of HZ.
Patients with IBD above age 35 were at increased risk
(OR, 1.56; 95% CI, 1.047–2.323; P value ¼ .0287). Those
above 50 years of age and older were at also increased
risk (OR, 2.27; 95% CI, 1.55–3.32; P value < .0001), with
those above age 65 having the highest risk (OR, 3.82;
95% CI, 2.55–5.74; P value < .0001) (Table 4). Prior



Table 1. Baseline Characteristics of the Cohort in IBD and Non-IBD Controls

Characteristic IBD cases (N ¼ 4756) Non-IBD controls (N ¼ 4756) P value

Age, years 54.53 (�15.75) 54.52 (�15.75) .9886

Age groups, years .9996
18–34 574 (12.07) 571 (12.01)
35–49 1201 (25.25) 1204 (25.32)
50–64 1647 (34.63) 1648 (34.65)
65þ 1334 (28.05) 1333 (28.03)

Female 2805 (58.98) 2805 (58.98)

Race/ethnicity 1.0000
Asian 117 (2.46) 117 (2.46)
Black 339 (7.13) 339 (7.13)
White 3998 (84.06) 3998 (84.06)
Hispanic 302 (6.35) 302 (6.35) 1.0000

Region .9911
Midwest 1461 (30.72) 1460 (30.70) –

Northeast 618 (12.99) 610 (12.83) –

South 2049 (43.08) 2062 (43.36) –

West 628 (13.20) 624 (13.12) –

Type of IBD –

CD 2305 (48.47) 0 –

UC 2264 (47.6) 0 –

IBD-unclassified 187 (3.93) 0 –

Charlson - sum of diseases 0.99 (� 1.44) 0.70 (� 1.17) < .0001

Charlson - severity weighted sum of diseases 1.28 (� 2.08) 0.93 (� 1.70) < .0001

Charlson index groups < .0001
0–1 3411 (71.72) 3737 (78.57) –

2–3 829 (17.43) 660 (13.88) –

4þ 516 (10.85) 359 (7.55) –

Comorbiditiesa

Myocardial infarction 121 (2.54) 81 (1.70) .0044
Congestive heart failure 274 (5.76) 157 (3.30) < .0001
Peripheral vascular disease 424 (8.92) 288 (6.06) < .0001
Cerebrovascular disease 262 (5.51) 239 (5.03) .2911
Dementia 77 (1.62) 62 (1.30) .2000
Chronic obstructive pulmonary disease 831 (17.47) 616 (12.95) < .0001
Peptic ulcer disease 103 (2.17) 30 (0.63) < .0001
Mild liver disease 424 (8.92) 170 (3.57) < .0001
Moderate/severe liver disease 36 (0.76) <11 (<0.23) .0001
Hemiplegia 21 (0.44) 17 (0.36) .5156
Moderate/severe renal disease 321 (6.75) 260 (5.47) .0090
Metastatic solid tumor 59 (1.24) 38 (0.80) .0321
AIDS 12 (0.25) 11 (0.23) .8346
Rheumatologic disease 379 (7.97) 106 (2.23) < .0001
Other cancer 387 (8.14) 322 (6.77) .0112
Hypertension 1965 (41.32) 1794 (37.72) .0003
Diabetes 641 (13.48) 604 (12.70) .2607
Depression 852 (17.91) 513 (10.79) <.0001
Chronic kidney disease 204 (4.29) 159 (3.34) .0160

Prior HZV
ZVL 198 (4.16) 259 (5.45) .0034
RZV 73 (1.53) 48 (1.01) .0222

Antiviral 30 days after episode of HZV 3671 (77.19) 3638 (76.49) .4225

Immunosuppresive therapy
Anti-TNF therapy 1199 (25.21) <11 (<0.23) <.0001
Ustekinumab 26 (0.55) <1 (<0.23) <.0001
Vedolizumab 175 (3.68) <11 (<0.23) <.0001
Aminosalicylate therapy 2137 (44.93) <11 (<0.23) <.0001

February 2025 Complications of HZ in Patients with IBD 335



Table 1.Continued

Characteristic IBD cases (N ¼ 4756) Non-IBD controls (N ¼ 4756) P value

Thiopurine therapy 427 (8.98) <11 (<0.23) <.0001
Methotrexate 157 (3.30) <11 (<0.23) <.0001
Tofacitinib 19 (0.40) <11 (<0.23) <.0001
Prednisone 916 (19.26) 270 (5.68) <.0001

Combination therapyb

Anti-TNF therapy with thiopurine 337 (7.09) <11 (<0.23) <.0001
Anti-TNF therapy with methotrexate 85 (1.79) <11 (<0.23) <.0001
Ustekinumab with thiopurine 14 (0.29) <11 (<0.23) .0002
Ustekinumab with methotrexate <11 (<0.23) <11 (<0.23) .0253

Note: Data are presented as number (%) or mean (standard deviation).
CD, Crohn’s disease; HZV, herpes zoster virus; IBD, inflammatory bowel disease; RZV, recombinant herpes zoster; TNF, tumor necrosis factor; UC, ulcerative
colitis; ZVL, live attenuated varicella zoster.
aComorbidties defined per Charlson Index.
bCombination therapy: anti-TNF or ustekinumab with an immunomodulator (thiopurine or methotrexate).
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receipt of the ZVL or RZV series was not associated with
a lower risk of complications of HZ (Table 4). In regard to
IBD medications, those on anti-TNF therapy (OR, 1.64;
95% CI, 1.31–2.05; P value < .0001) or prednisone (OR,
1.25; 95% CI, 1.02–1.54; P value ¼ .0304) were associ-
ated with an increased risk for complications of HZ. No
other IBD medications were associated with an increased
risk for complications of HZ.
Discussion

In this nationwide study, patients with IBD showed a
higher likelihood of HZ complications compared with
non-IBD controls, with 15% experiencing complications.
Patients with IBD had a 3% higher absolute risk of HZ
complications, translating to a number needed to harm of
33. Risk factors for HZ complications in patients with IBD
included older age, higher comorbidity scores, and
treatment with anti-TNF therapy or prednisone. Non-
TNF biologics and JAK inhibitors were not associated
Table 2. Complications of HZ in Patients With IBD and Non-IBD

Characteristic IBD Non-IB

Hospitalization due to HZ 72 (1.51) 3

Zoster with post-herpectic involvement 286 (6.01) 20

Zoster ophthalmic complications 251 (5.28) 23

Zoster with neurological complications 196 (4.12) 13

Zoster with other complications 128 (2.69) 10

Disseminated zoster 19 (0.40) <1

Had any complication (primary HZV)a 738 (15.52) 59

Note: Data are presented as number (%) unless otherwise indicated.
CI, Confidence interval; HZ, herpes zoster; HZV, herpes zoster vaccine; IBD, infla
aComposite outcome of any of the above complications. Patients could have mor
in hospitalization).
with increased risk. Antiviral treatment for HZ did not
lower complication risk.

Patients with IBD were at increased risk for all
complications of HZ except for ophthalmic complications,
compared with non-IBD controls. PHN was the most
frequent complication, occurring in 6% of the cohort and
accounting for 36% of complications. This is consistent
with a recent systemic review of immunosuppressed
populations that did not include patients with IBD.14

Although PHN may not result in hospitalization, it can
lead to chronic neuropathic pain, depression, and
disability.33,34 Ophthalmic complications of HZ were seen
in 5% of the cohort, which is higher than has been seen
in other immunosuppressed populations <1%, but the
IBD cohort was not at increased risk compared with non-
IBD controls.35–37 Disseminated HZ and hospitalization
due to HZ occurred in 4% of the cohort and accounted
for 23% of all complications, which is similar to the rates
seen in the placebo group in 2 recent large randomized
clinical vaccine trials in autologous hematopoietic cell
transplantation.14,38,39
Controls Within 90 Days of Index Case

D Controls Total OR (95% CI) P value

1 (0.65) 103 2.343 (1.535–3.5764) < .0001

8 (4.37) 494 1.399 (1.165–1.6804) .0003

8 (5.00) 489 1.058 (0.882–1.2689) .5461

1 (2.75) 327 1.517 (1.212–1.9001) .0003

0 (2.10) 228 1.288 (0.988–1.678) .0605

1 (<0.23) 3.811 (1.422–10.215) .0042

5 (12.51) 1,333 1.284 (1.143–1.443) < .0001

mmatory bowel disease; OR, odds ratio.
e than one complications (eg, zoster with ophthalmic complication that resulted



Table 3. Predictors for Complications of HZV Among Patients With IBD

Characteristic No complication (n ¼ 4018) Complicationsa (n ¼ 738) P value

Age, years 53.35 � 15.66 60.94 � 14.65 < .0001

Age groups, years < .0001
18–34 534 (13.29) 40 (5.42) –

35–49 1077 (26.80) 124 (16.80) –

50–64 1388 (34.54) 259 (35.09) –

65þ 1019 (25.36) 315 (42.68) –

Female 2360 (58.74) 445 (60.30) 0.4277

Race/ethnicity 0.7393
Asian 96 (2.39) 21 (2.85) –

Black 284 (7.07) 55 (7.45) –

White 3387 (84.30) 611 (82.79) –

Hispanic 251 (6.25) 51 (6.91) .4968

Region .0385
Midwest 1231 (30.64) 230 (31.17) –

Northeast 523 (13.02) 95 (12.87) –

South 1710 (42.56) 339 (45.93) –

West 554 (13.79) 74 (10.03) –

Charlson - sum of diseases 0.91 (1.38) 1.39 (1.65) < .0001

Charlson - severity weighted sum of diseases 1.18 � 1.97 1.86 � 2.52 < .0001

Charlson index groups < .0001
0–1 2963 (73.74) 448 (60.70)
2–3 666 (16.58) 163 (22.09)
4þ 389 (9.68) 127 (17.21)

Comorbidtiesb

Myocardial infarction 92 (2.29) 29 (3.93) .0093
Congestive heart failure 204 (5.08) 70 (9.49) < .0001
Peripheral vascular disease 324 (8.06) 100 (13.55) < .0001
Cerebrovascular disease 208 (5.18) 54 (7.32) .0192
Dementia 59 (1.47) 18 (2.44) .0548
Chronic obstructive pulmonary disease 659 (16.40) 172 (23.31) < .0001
Peptic ulcer disease 82 (2.04) 21 (2.85) .1675
Mild liver disease 345 (8.59) 79 (10.70) .0634
Moderate/severe liver disease 26 (0.65) <11 (<1.49) .0414
Hemiplegia 18 (0.45) <11 (<1.49) .8759
Moderate/severe renal disease 255 (6.35) 66 (8.94) .0098
Metastatic solid tumor 42 (1.05) 17 (2.30) .0045
AIDS <11 (<0.27) <11 (<1.49) .9123
Rheumatologic disease 299 (7.44) 80 (10.84) .0017
Other cancer 288 (7.17) 99 (13.41) < .0001
Hypertension 1572 (39.12) 393 (53.25) < .0001
Diabetes 504 (12.54) 137 (18.56) < .0001
Depression 704 (17.52) 148 (20.05) .0991
Chronic kidney disease 153 (3.81) 51 (6.91) .0001

Prior HZV
ZVL 162 (4.03) 36 (4.88) .2901
RZV 62 (1.54) 11 (1.49) .9150

Antiviral within 30 days after episode of HZV 3065 (76.28) 606 (82.11) .0005

Immunosuppresive therapy

Anti-TNF therapy 1002 (24.94) 197 (26.69) .3126
Ustekinumab 22 (0.55) <11 (<1.49) .9851
Vedolizumab 150 (3.73) 25 (3.39) .6466
Aminosalicylate therapy 1823 (45.37) 314 (42.55) .1564
Thiopurine 373 (9.28) 54 (7.32) .0859
Methotrexate 128 (3.19) 29 (3.93) .2985
Tofacitinib 17 (0.42) <11 (<1.49) .5471
Prednisone 744 (18.52) 172 (23.31) .0024

Anti-TNF, ustekinumab, thiopurine, or methotrexate 1371 (34.12) 262 (35.50) .4681
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Table 3.Continued

Characteristic No complication (n ¼ 4018) Complicationsa (n ¼ 738) P value

Combination therapyc

Anti-TNF therapy with thiopurine 292 (7.27) 45 (6.10) .2550
Anti-TNF therapy with methotrexate 69 (1.72) 16 (2.17) .3956
Ustekinumab with thiopurine 13 (0.32) <11 (<1.49) .3861
Ustekinumab with methotrexate <11 (<0.27) <11 (<1.49) .7818

Note: Data are presented as number (%) or mean (standard deviation).
CD, Crohn’s disease; HZV, herpes zoster virus; IBD, inflammatory bowel disease; RZV, recombinant herpes zoster; TNF, tumor necrosis factor; UC, ulcerative
colitis; ZVL, live attenuated varicella zoster.
aComplications included post-herpetic neuralgia (PHN); multi-dermatomal involvement; hospitalization; ophthalmic involvement; neurological complications;
multi-organ involvement (disseminated zoster). These complications were assessed within 90 days of the index case.
bComorbidities defined per Charlson Index.
cCombination therapy: Anti-TNF or ustekinumab with an immunomodulator (thiopurine or methotrexate).

338 Caldera et al Clinical Gastroenterology and Hepatology Vol. 23, Iss. 2
When evaluating risk factors for complications of HZ
among the IBD cohort, patients 50 years of age and older
were at increased risk, with those above age 65 having
Table 4.Multivariable Analysis of Predictors for
Complicationsa Related to HZV Among Patients with
IBD

Variables OR (95% CI) P value

Age groups, years (Ref 18–34)
35–49 1.56 (1.047–2.323) .0287
50–64 2.27 (1.547–3.329) < .0001
65þ 3.827 (2.551–5.74) < .0001

Gender (Ref. female)
Male 1.01 (0.839–1.216) .9171

Race (Ref. White)
Asian 1.277 (0.739–2.207) .3815
Black 0.934 (0.659–1.323) .7006
Hispanic 1.092 (0.769–1.551) .6217

Charlson index score (Ref. 0–1)b

>1–2 1.319 (1.005–1.731) .0462
>2–4 1.476 (1.12–1.944) .0057
>4 1.788 (1.332–2.4) .0001

Prior HZV
ZVL 0.881 (0.579–1.342) .5564
RZV 0.583 (0.27–1.26) .1703

Antiviral within 30 days after HZV 1.329 (1.06–1.667) .0139

Immunosuppressive therapy
Anti-TNF therapy 1.64 (1.309–2.054) < .0001
Ustekinumab 1.553 (0.405–5.948) .5208
Vedolizumab 1.136 (0.677–1.907) .6284
Aminosalicylic acid (ASA) 0.967 (0.796–1.173) .7323
Thiopurine 0.84 (0.582–1.213) .3526
Methotrexate 0.87 (0.522–1.448) .5916
Tofacitinib 1.096 (0.239–5.017) .9059
Prednisone 1.253 (1.022–1.537) .0304

CI, Confidence interval; IBD, inflammatory bowel disease; HZV, herpes zoster
vaccine; OR, odds ratio; RZV, recombinant herpes zoster; TNF, tumor necrosis
factor; ZVL, live attenuated varicella zoster.
aComplications included post-herpetic neuralgia (PHN); multi-dermatomal
involvement; hospitalization; ophthalmic involvement; neurological complica-
tions; multi-organ involvement (disseminated zoster). These complications
were assessed within 90 days of the index case.
bComorbidities defined per Charlson Index.
the highest risk. Patients with higher comorbidity scores
were more likely to have a complication of HZ. Use of
corticosteroids or anti-TNF therapy were associated with
an increased risk for complications. Tofacitinib or thio-
purines, 2 IBD medications well-known to be associated
with an increased risk of HZ, were not associated with an
increased risk for complications,7,8 but this may be due
to small sample size of both of these drugs. The majority
of patients with IBD (>95%) lacked HZ immunization
with RZV, despite 63% being over 50 years of age and
above. Low immunization rates (4% ZVL, 1.5% RZV)
limited assessment of vaccine effectiveness against HZ
complications.

A previous study using the Nationwide Veterans af-
fairs database did not find that patients with IBD treated
with anti-TNF therapy had an increased risk of compli-
cations of HZ compared with those on aminosalicylates.24

In that study, 23% of patients (69 of 295) developed a
complication of HZ, with PHN being the most common
(55%) followed by ophthalmic complications of HZ
(21%). Our study was able to evaluate a larger sample
size with greater than 4000 patients with IBD, on a
greater range of immune-modifying therapy. Our find-
ings are generalizable to all patients with IBD, not just
those dosed on TNF biologic therapy, given that 54% of
our cohort was on aminosalicylate therapy or a thio-
purine. This would suggest that all patients with IBD,
regardless of treatment regimen, are at risk for compli-
cations of HZ.

Few studies explore the biology behind HZ risks in
high-risk populations. Lower TNF-a levels correlate with
more severe HZ, particularly in patients developing
PHN.40 Prednisone’s anti-inflammatory effects, including
cytokine inhibition, may reduce VZV replication inhibi-
tion. Blood from corticosteroid-treated patients showed
decreased viral spread inhibition.41 Consequently, anti-
TNF therapy or prednisone may contribute to HZ com-
plications by suppressing the body’s natural antiviral
mechanisms.

Our study has several strengths, including its large
sample size; broad spectrum of treatment for IBD regi-
mens; its design, which evaluated whether patients with



February 2025 Complications of HZ in Patients with IBD 339
IBD were at increased risk for complications of HZ; and
validated claim codes for HZ and complications of HZ.
The retrospective analysis of claim databases has several
inherent limitations such as relying on ICD-9/10-CM
diagnosis codes to identify disease conditions and
pharmacy claims, which do not guarantee filling of
medication. Our study has several limitations beyond
those inherent to retrospective designs. The small sam-
ple size for non-TNF biologics and JAK inhibitors limited
our ability to assess their association with HZ compli-
cations. Further studies needed on JAK inhibitors’
impact. Low RZV immunization rates prevented us from
determining its protective effect against HZ complica-
tions. We lacked data on disease activity measures,
though prednisone use (a potential proxy for disease
flares) was associated with increased HZ complications,
consistent with previous findings.9 The higher comor-
bidity scores in the IBD cohort compared with non-IBD
controls may have contributed to their increased risk
of HZ complications.

Conclusion

In conclusion, this study serves as a call to action for
gastroenterologists in addressing the elevated risk of HZ
complications in patients with IBD. By leveraging the risk
factors and medication associations identified in our study,
and the proven benefits of vaccination in other studies,
gastroenterologists can optimize patient care and contribute
to reducing the burden of HZ-related complications.
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Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2024.09.022.
References

1. Solitano V, Vuyyuru SK, MacDonald JK, et al. Efficacy and

safety of advanced oral small molecules for inflammatory bowel
disease: systematic review and meta-analysis. J Crohns Colitis
2023;17:1800–1816.

2. Rubin DT, Ananthakrishnan AN, Siegel CA, et al. ACG Clinical
Guideline: ulcerative colitis in adults. Am J Gastroenterol 2019;
114:384–413.

3. Farraye FA, Melmed GY, Lichtenstein GR, et al. ACG Clinical
Guideline: preventive care in inflammatory bowel disease. Am J
Gastroenterol 2017;112:241–258.

4. Lichtenstein GR, Loftus EV, Isaacs KL, et al. ACG Clinical
Guideline: management of Crohn’s disease in adults. Am J
Gastroenterol 2018;113:481–517.

5. Long MD, Martin C, Sandler RS, Kappelman MD. Increased risk
of herpes zoster among 108,604 patients with inflammatory
bowel disease. Aliment Pharmacol Ther 2013;37:420–429.

6. Chang K, Lee H-S, Kim Y-J, et al. Increased risk of herpes zoster
infection in patients with inflammatory bowel diseases in Korea.
Clin Gastroenterol Hepatol 2018;16:1928–1936.e2.
7. Gupta G, Lautenbach E, Lewis JD. Incidence and risk factors for
herpes zoster among patients with inflammatory bowel disease.
Clin Gastroenterol Hepatol 2006;4:1483–1490.

8. Caldera F, Hayney MS, Cross RK. Using number needed to
harm to put the risk of herpes zoster from tofacitinib in
perspective. Inflamm Bowel Dis 2019;25:955–957.

9. Khan N, Patel D, Trivedi C, et al. Overall and comparative risk of
herpes zoster with pharmacotherapy for inflammatory bowel
diseases: a nationwide cohort study. Clin Gastroenterol Hepatol
2018;16:1919–1927.e3.

10. Din S, Selinger CP, Black CJ, Ford AC. Systematic review with
network meta-analysis: risk of herpes zoster with biological
therapies and small molecules in inflammatory bowel disease.
Aliment Pharmacol Ther 2023;57:666–675.

11. Kröner PT, Picco MF, Cangemi JR, et al. The burden of vaccine-
preventable diseases in patients with inflammatory bowel dis-
ease. J Clin Gastroenterol 2022;56:798–804.

12. Anderson TC, Masters NB, Guo A, et al. Use of recombinant
zoster vaccine in immunocompromised adults aged �19 years:
recommendations of the Advisory Committee on Immunization
Practices - United States, 2022. MMWR Morb Mortal Wkly Rep
2022;71:80–84.

13. Chen SY, Suaya JA, Li Q, et al. Incidence of herpes zoster in
patients with altered immune function. Infection 2014;42:
325–334.

14. McKay SL, Guo A, Pergam SA, Dooling K. Herpes zoster risk in
immunocompromised adults in the United States: a systematic
review. Clin Infect Dis 2020;71:e125–e134.

15. Cohen JI. Clinical practice: herpes zoster. N Engl J Med 2013;
369:255–263.

16. Kawai K, Gebremeskel BG, Acosta CJ. Systematic review of
incidence and complications of herpes zoster: towards a global
perspective. BMJ Open 2014;4:e004833.

17. Gilden D, Cohrs RJ, Mahalingam R, et al. Varicella zoster virus
vasculopathies: diverse clinical manifestations, laboratory features,
pathogenesis, and treatment. Lancet Neurol 2009;8:731–740.

18. Wallace PJ, Shah ND, Dennen T, et al. Optum Labs: building a
novel node in the learning health care system. Health Aff (Mill-
wood) 2014;33:1187–1194.

19. Singer D, Thompson-Leduc P, Gupta D, et al. Incidence and risk
of herpes zoster in patients with ulcerative colitis and Crohn’s
disease in the USA. Gastroenterol Rep (Oxf) 2023;11:goad016.

20. Singer D, Thompson-Leduc P, Gupta D, et al. Economic and
clinical burden of herpes zoster among patients with inflam-
matory bowel disease in the United States. Crohns Colitis 360
2023;5:otad033.

21. Singh S, Heien HC, Sangaralingham LR, et al. Comparative
effectiveness and safety of anti-tumor necrosis factor agents in
biologic-naive patients with Crohn’s disease. Clin Gastroenterol
Hepatol 2016;14:1120–1129.e6.

22. Singh S, Heien HC, Sangaralingham L, et al. Frailty and risk of
serious infections in biologic-treated patients with inflammatory
bowel diseases. Inflamm Bowel Dis 2021;27:1626–1633.

23. Long MD, Martin C, Sandler RS, Kappelman MD. Increased risk
of pneumonia among patients with inflammatory bowel disease.
Am J Gastroenterol 2013;108:240–248.

24. Khan N, Trivedi C, Shah Y, et al. The severity of herpes zoster in
inflammatory bowel disease patients treated with anti-TNF
agents. Inflamm Bowel Dis 2018;24:1274–1279.

25. Singer D, Thompson-Leduc P, Poston S, et al. Clinical and
economic burden of herpes zoster in patients with rheumatoid

http://www.cghjournal.org
https://doi.org/10.1016/j.cgh.2024.09.022
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref1
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref1
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref1
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref1
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref1
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref2
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref2
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref2
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref2
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref3
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref3
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref3
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref3
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref4
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref4
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref4
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref4
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref5
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref5
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref5
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref5
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref6
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref6
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref6
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref6
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref7
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref7
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref7
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref7
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref8
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref8
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref8
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref8
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref9
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref9
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref9
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref9
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref9
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref10
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref10
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref10
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref10
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref10
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref11
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref11
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref11
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref11
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref12
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref12
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref12
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref12
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref12
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref12
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref12
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref13
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref13
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref13
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref13
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref14
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref14
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref14
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref14
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref15
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref15
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref15
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref16
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref16
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref16
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref17
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref17
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref17
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref17
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref18
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref18
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref18
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref18
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref19
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref19
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref19
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref20
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref20
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref20
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref20
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref21
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref21
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref21
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref21
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref21
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref22
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref22
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref22
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref22
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref23
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref23
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref23
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref23
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref25
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref25
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref25
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref25
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref26
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref26


340 Caldera et al Clinical Gastroenterology and Hepatology Vol. 23, Iss. 2
arthritis: a retrospective cohort study using administrative
claims. Rheumatol Ther 2023;10:933–950.

26. Muñoz-Quiles C, López-Lacort M, Díez-Domingo J, Orrico-
Sánchez A. Herpes zoster risk and burden of disease in immu-
nocompromised populations: a population-based study using
health system integrated databases, 2009-2014. BMC Infect Dis
2020;20:905.

27. Chawki S, Vilcu AM, Etienne C, et al. Incidence of complications
of herpes zoster in individuals on immunosuppressive therapy: a
register-based population study. J Infect 2022;84:531–536.

28. Liao TL, Chen YM, Liu HJ, Chen DY. Risk and severity of herpes
zoster in patients with rheumatoid arthritis receiving different
immunosuppressive medications: a case-control study in Asia.
BMJ Open 2017;7:e014032.

29. Quan H, Sundararajan V, Halfon P, et al. Coding algorithms for
defining comorbidities in ICD-9-CM and ICD-10 administrative
data. Med Care 2005;43:1130–1139.

30. Khan N, Trivedi C, Kavani H, et al. Frequency of herpes zoster
vaccination among inflammatory bowel disease patients.
Inflamm Bowel Dis 2019;25:345–351.

31. Walia A, Sun Y, Acharya NR. Risk of herpes zoster ophthalmicus
recurrence after recombinant zoster vaccination. JAMA Oph-
thalmol 2024;142:249–256.

32. Marcum ZA, Jain P, Embry A, et al. Incidence of herpes zoster
and postherpetic neuralgia and herpes zoster vaccination up-
take in a US administrative claims database. Open Forum Infect
Dis 2024;11:ofae211.

33. Oster G, Harding G, Dukes E, et al. Pain, medication use, and
health-related quality of life in older persons with postherpetic
neuralgia: results from a population-based survey. J Pain 2005;
6:356–363.

34. Drolet M, Brisson M, Schmader KE, et al. The impact of herpes
zoster and postherpetic neuralgia on health-related quality of
life: a prospective study. CMAJ 2010;182:1731–1736.

35. Sahoo F, Hill JA, Xie H, et al. Herpes zoster in autologous he-
matopoietic cell transplant recipients in the era of acyclovir or
valacyclovir prophylaxis and novel treatment and maintenance
therapies. Biol Blood Marrow Transplant 2017;23:505–511.

36. Erard V, Guthrie KA, Varley C, et al. One-year acyclovir pro-
phylaxis for preventing varicella-zoster virus disease after he-
matopoietic cell transplantation: no evidence of rebound
varicella-zoster virus disease after drug discontinuation. Blood
2007;110:3071–3077.

37. Koo S, Gagne LS, Lee P, et al. Incidence and risk factors for
herpes zoster following heart transplantation. Transpl Infect Dis
2014;16:17–25.

38. Bastidas A, de la Serna J, El Idrissi M, et al. Effect of recombi-
nant zoster vaccine on incidence of herpes zoster after autolo-
gous stem cell transplantation: a randomized clinical trial. JAMA
2019;322:123–133.
39. Winston DJ, Mullane KM, Cornely OA, et al. V212 Protocol 001
Trial Team. Inactivated varicella zoster vaccine in autologous
haemopoietic stem-cell transplant recipients: an international,
multicentre, randomised, double-blind, placebo-controlled trial.
Lancet 2018;391:2116–2127.

40. Gu J, Yuan Y, Wang J, et al. Serum inflammatory cytokine levels
in herpes zoster patients and their association with postherpetic
neuralgia: a prospective study. Med Sci Monit 2023;29:
e941878.

41. Torigo S, Ihara T, Kamiya H. IL-12, IFN-gamma, and TNF-alpha
released from mononuclear cells inhibit the spread of varicella-
zoster virus at an early stage of varicella. Microbiol Immunol
2000;44:1027–1031.

Correspondence
Address correspondence to: Freddy Caldera, DO, PhD, 1685 Highland Avenue,
Madison, Wisconsin 53705-2281. e-mail: fcaldera@medicine.wisc.edu; tel:
(608) 263-1995.

Acknowledgements
The study was also supported by the Yehle Family Fund.

CRediT Authorship Contributions
Freddy Caldera (Conceptualization: Lead; Data curation: Lead; Formal

analysis: Lead; Investigation: Lead; Methodology: Lead; Writing – original draft:
Lead; Writing – review & editing: Lead)

Siddharth Singh (Methodology: Supporting; Writing – review & editing:
Supporting)

Emily E. Zona (Writing – original draft: Supporting; Writing – review &
editing: Supporting)

Oscar Ramirez Ramirez (Writing – original draft: Supporting; Writing – re-
view & editing: Supporting)

Jonathan Inselman (Data curation: Equal; Formal analysis: Equal; Writing –

review & editing: Supporting)
Herbert Heien (Data curation: Equal; Formal analysis: Equal; Writing – re-

view & editing: Supporting)
Andrew P. Keaveny (Writing – review & editing: Supporting)
Mary S. Hayney (Writing – review & editing: Supporting)
Francis A. Farraye (Conceptualization: Equal; Formal analysis: Equal;

Writing – review & editing: Equal)

Conflicts of interest
These authors disclose the following: Freddy Caldera has received research
support from Takeda Pharmaceuticals, Janssen, and Novavax; and has been a
consultant for Takeda, Arena Pharmaceuticals, GSK, and Celgene. Francis A.
Farraye is a consultant for AbbVie, Avalo Therapeutics, BMS, Braintree Labs,
Fresenius Kabi, GI Reviewers, GSK, Iterative Health, Janssen, Pfizer, Sandoz
Immunology, Sebela, and Viatris; and sits on a Data and Safety Monitoring
Board for Lilly Pharmaceuticals. Andrew P. Keaveny has received research
support from HepQuant LLC and BioVie Pharma. Mary S. Hayney is a
consultant for GSK Vaccines and Seqirus; and has received research support
from Takeda Pharmaceuticals and Dynavax. Siddharth Singh has received
research support from Pfizer. The remaining authors disclose no conflicts.

Funding
This study was funded by a grant from Robert D. and Patricia E. Kern Center for
the Science of Healthcare Delivery.

Data Availability
The data underlying this article were provided with permission by OptumLabs.
Data will be shared on request to the corresponding author with permission of
OptumLabs.

http://refhub.elsevier.com/S1542-3565(24)00960-1/sref26
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref26
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref26
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref27
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref27
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref27
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref27
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref27
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref28
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref28
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref28
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref28
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref29
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref29
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref29
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref29
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref30
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref30
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref30
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref30
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref31
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref31
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref31
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref31
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref32
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref32
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref32
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref32
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref33
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref33
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref33
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref33
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref34
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref34
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref34
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref34
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref34
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref35
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref35
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref35
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref35
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref36
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref36
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref36
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref36
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref36
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref37
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref37
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref37
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref37
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref37
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref37
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref38
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref38
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref38
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref38
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref39
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref39
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref39
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref39
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref39
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref40
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref40
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref40
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref40
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref40
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref40
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref41
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref41
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref41
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref41
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref42
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref42
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref42
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref42
http://refhub.elsevier.com/S1542-3565(24)00960-1/sref42
mailto:fcaldera@medicine.wisc.edu


February 2025 Complications of HZ in Patients with IBD 340.e1
Supplementary Methods
The database contains data of more than 100 million
enrollees from geographically diverse regions across the
United States. Medical claims include the Internal Clas-
sification of Diseases, Ninth Revision and Tenth Revision,
Clinical Modification (ICD-9-CM; ICD-10- CM) diagnosis
codes, ICD-9 and ICD-10 procedure codes, Current
Procedural Terminology, Fourth Edition (CPT-4) pro-
cedure codes, Healthcare Common Procedure Coding
System (HCPCS) procedure codes, site of service codes,
and provider specialty codes. All study data were
accessed using techniques compliant with the Health
Insurance Portability and Accountability Act of 1996

For patients who had ICD-9 or ICD-10 claims codes
for both Crohn’s disease (CD) and ulcerative colitis (UC),
disease assignment was made according to the majority
of the last seven claims or the majority of total claims if
there were fewer than 7. If there were equal numbers of
claims for CD and UC, the individuals were classified as
IBD-unspecified.



Supplementary Table 1. ICD-9/10 Codes for HZ and Complications of HZ

HZ disease ICD-9 diagnosis code

HZ 053 Uncomplicated

HZ with meningitis 053.0 Neurologic complication

HZ with other nervous system complications 053.1 Neurologic complication

HZ with unspecified nervous system complication 053.10 Neurologic complication

Geniculate HZ 053.11 Neurologic complication

HZ myelitis 053.14 Neurologic complication

HZ with other nervous system complications 053.19 Neurologic complication

HZ with ophthalmic complications 053.2 Ophthalmic complication

HZ dermatitis of eyelid convert 053.20 Ophthalmic complication

HZ keratoconjunctivitis convert 053.21 Ophthalmic complication

HZ iridocyclitis convert 053.22 Ophthalmic complication

HZ with other ophthalmic complications convert 053.29 Ophthalmic complication

HZ with other specified complications 053.7 Other complication of HZ

Otitis externa due to HZ 053.71 Other complication of HZ

HZ with other specified complications 053.79 Other complication of HZ

HZ with unspecified complication 053.8 Disseminated zoster

Post-herpetic trigeminal neuralgia 053.12 PHN

Post-herpetic polyneuropathy 053.13 PHN

ICD-10 diagnosis code

Zoster meningitis B02.1 Neurologic complication

Postherpetic geniculate ganglionitis B02.21 Neurologic complication

Postherpetic myelitis B02.24 Neurologic complication

Other postherpetic nervous system involvement B02.29 Neurologic complication

Zoster keratitis B02.33 Ophthalmic complication

Zoster iridocyclitis B02.32 Ophthalmic complication

Other HZ eye disease B02.39 Ophthalmic complication

Zoster with other complications B02.8 Other complication of HZ

Postherpetic trigeminal neuralgia B02.22 PHN

Post-herpetic polyneuropathy B02.23 PHN

Disseminated zoster B02.7

HZ, Herpes zoster; ICD, International Classification of Diseases; PHN, post herpetic neuralgia.

Supplementary Table 2. Codes for HZVs

HZV CPT code

RZV (Shingrix) �1 CPT codes in any position:
90750 in medical and pharmacy claims

ZVL (Zostavax) 1 CPT codes in any position:
90736

CPT, Current Procedural Terminology; HZV, herpes zoster vaccine; RZV, re-
combinant herpes zoster; ZVL, live attenuated varicella zoster.
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