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Study Design and Population 
Retrospective cohort study 

Methods

More than half of patients used IBD medications at index though there were differences between HZ 
and non-HZ cohorts in the medications used

With higher incidence of HZ in these populations, this 
study examined the burden associated with HZ in 
patients with UC and CD in the United States

Background
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Healthcare resource use and costs were generally higher in HZ cohorts than the non-HZ cohorts 
following index

Conclusions
HZ poses a 
significant burden
in UC and CD 
populations

These findings 
highlight the need 
to prevent HZ in 
patients with 
UC or CD 

Statistical Analysis
Adjusted incidence rate ratios of all-cause healthcare resource

use (HRU) and adjusted differences of all-cause costs were
estimated using multivariable modeling, adjusting for
propensity scores and key baseline variables.

Outcomes were reported comparing patients with UC+HZ to UC
only and, separately, patients with CD+HZ to CD only.

*Details can be found in the supplemental data.
$HZ diagnosis was the index date in the HZ cohorts while an index date was randomly assigned
based on the distribution of time between start of continuous eligibility and index dates in the
HZ cohorts for the UC- and CD-only cohorts.

Use of administrative claims data 

UC+HZ

CD+HZ

1 October 
2015

28 February 
2020

Identification of 
patients based on 

diagnosis codes or on 
prescription claims 

for IBD-related 
medications*

UC

CD

Baseline period
Twelve months of 

continuous enrolment 
prior to the index date

Observation period
Twelve months of 
continuous enrolment 
following the index date

Index date$

1st claim 
associatedwith
an HZ diagnosis

Herpes zoster (HZ) is a disease characterized by a
painful dermatomal rash, caused by reactivation of
the varicella-zoster virus.1

The incidence of HZ is higher in ulcerative colitis (UC)
and Crohn’s disease (CD) populations than the
general adult population.2
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3-month post-index costs in patients with
UC and HZ vs patients with UC and no

history of HZ

UC+HZ UC-only

Mean (95% CI) adjusted 
cost difference

$2,574 (415;5,062) Mean (95% CI) adjusted 
cost difference

$2,135 (16;4,429)

Mean (95% CI) adjusted 
cost difference
$34 (-389;427)

Note: Standardized differences of 20%, 50%, and 80% suggest small, medium, and large differences, respectively3. (See supplementary material for calculation explanation)
IBD, inflammatory bowel disease; TNF, tumor necrosis factor; n, number of patients.
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-$343 (-1,709;1,162)

AGE Mean in years

% female

Charlson-Quan Comorbidity Index (Mean)

Aminosalicylate (%)
Systemic steroids (%)
Anti-TNF biologics (%)

Standardized 
difference

IBD-related medications (%)
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65.3
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Patients with UC or CD 
who had shingles used 

more healthcare services 
and had higher costs than 
patients who did not have 

shingles

Healthcare resource use
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UC+HZ UC

0.41 0.25
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25.04 18.86

1.33 (1.06;1.67)

1.11 (0.89;1.38)

1.14 (1.06;1.22)

Incidence rate, PPPY* Adjusted IRR (95% CI)
CD+HZ CD

0.46 0.36

1.43 1.16

26.26 20.20

1.26 (1.02;1.55)

1.27 (1.04;1.55)

1.16 (1.09;1.24)

Incidence rate, PPPY* Adjusted IRR (95% CI)

Healthcare resource use rates after 1 month are available in the supplemental data.
CI, confidence interval; IRR, incidence rate ratio; PPPY, per patient per year. 
*Please see note e) in the supplemental information
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UC+HZ 
n=431

UC Only
n=10,285 

Standardized 
difference

CD+HZ 
n=435

CD Only
n=9,797

Standardized 
difference

IBD-related medications, n (%) 246 (57.1) 5,719 (55.6) 3.0% 257 (59.1) 5,705 (58.2) 1.7%

Aminosalicylate, n (%) 144 (33.4) 3,981 (38.7) 11.0% 67 (15.4) 1,745 (17.8) 6.5%

Methotrexate, n (%) 8 (1.9) 139 (1.4) 4.0% 15 (3.4) 237 (2.4) 6.1%

Thiopurines, n (%) 48 (11.1) 790 (7.7) 11.8% 75 (17.2) 1,151 (11.7) 15.6%

Ustekinumab, n (%) 1 (0.2) 14 (0.1) 2.2% 15 (3.4) 245 (2.5) 5.6%

Vedolizumab, n (%) 11 (2.6) 338 (3.3) 4.4% 8 (1.8) 433 (4.4) 14.8%

Anti-TNF biologics, n (%) 55 (12.8) 1,122 (10.9) 5.7% 103 (23.7) 2,490 (25.4) 4.0%

JAK inhibitors, n (%) 2 (0.5) 11 (0.1) 6.7% 1 (0.2) 5 (0.1) 4.8%

Systemic steroids, n (%) 72 (16.7) 1,284 (12.5) 12.0% 86 (19.8) 1,471 (15.0) 12.5%
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1-month post-index costs in patients with CD 
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CD+HZ CD-only

Mean (95% CI) adjusted 
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1-month post-index costs in patients with 
UC and HZ vs patients with UC and no 

history of HZ

UC+HZ UC-only

Mean (95% CI) adjusted 
cost difference

$2,205 (919;3,949)
Mean (95% CI) adjusted 

cost difference
$1,855 (712;3,586)

Mean (95% CI) adjusted 
cost difference
$81 (-58;230)

Algorithm for identifying patients with UC and CD4: Patients with UC and CD were identified using International Statistical Classification of Diseases and Related Health Problems - revision 10 (ICD-10) codes (ICD-10: K50 for CD; ICD-10: K51 for UC) based on
previously validated claims algorithms, and grouped into two mutually exclusive patient cohorts:

- At least two claims associated with a diagnosis of UC or CD on separate days within a 12-month period OR
- At least one claim associated with a diagnosis of UC or CD and at least one pharmacy claim for an IBD-related medication (e.g., aminosalicylic acids, mesalamine, olsalazine, balsalazide, sulfasalazine, 6MP, azathioprine, thiopurine, enteral budesonide,
biologics, tofacitinib) within 30 days after the UC/CD diagnosis

Individuals with claims for both UC and CD were assigned to one of the two mutually exclusive cohorts using a majority-based algorithm of the claims in the baseline period. To illustrate, patients were classified into the CD cohort if (a) there was a greater
number of CD-related inpatient (IP) stays than UC-related IP stays; (b) there was an equal number of CD- and UC-related IP stays, but more CD-related outpatient (OP) visits than UC-related OP visits; or (c) there was an equal number of CD- and UC-related IP stays
and OP visits but the most recent claim prior to HZ index is for CD.

Methods

Healthcare resource use
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Inpatient admissions
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0.09 0.02
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2.87 (1.93;4.27)

2.66 (1.74;4.06)

Incidence rate, PPPY Adjusted IRR (95% CI)
CD+HZ CD

0.11 0.03

0.27 0.10

3.20 1.74

3.39 (2.42;4.76)

3.29 (2.31;4.69)

Incidence rate, PPPY Adjusted IRR (95% CI)

1.78 (1.62;1.95)1.72 (1.56;1.90)

Results

Note:
a) IRRs were calculated using the PROC GENMOD procedure for generalized linear models assuming a negative binomial distribution and log link, accounting for the propensity score of being in UC+HZ or CD+HZ cohort and relevant baseline characteristics as covariates.
b) All costs are reported in 2020 US dollars.
c) Cost differences were estimated using the two-part modeling approach: (1) In the first part, the probability of observing a positive cost was modeled using logistic regression; (2) in the second part, a generalized linear model with a gamma distribution and log link was used to predict costs among patients with positive costs. Both
models included the patients’ propensity scores and relevant baseline characteristics as covariates. The 95% CIs were estimated from nonparametric bootstrap procedures with 499 replications.
d) List of baseline covariates controlled for in doubly robust fashion include the following: Year of index date, age at index date, gender, geographic region, insurance type, modified Charlson-Quan Comorbidity index (CCI), presence of any comorbidities potentially associated with HZ, presence of any additional immunosuppressive
condition, IBD management prior to index date, presence of any markers of IBD severity prior to index date, surgeries or procedures (during the baseline period), and all-cause total healthcare costs at baseline.
e) Incidence rate was calculated by dividing the number of encounters over the observation period by the patient-time observed, and was reported on a PPPY basis for the first year of the observation period. For the other time horizons, an average number of HRU events per patient were described.

IBD-related medications at baseline
Measured using different observation windows prior to index date for various medications. Ustekinumab, Vedolizumab, Anti-TNF biologics, and JAK inhibitors were identified based on a window up to 3 months prior to index allowing for an additional 30 days at discontinuation.
All others reported were identified based on a prescription or refill within 6 months prior to index with days supply covering index.

Calculation of standardized differences
For continuous variables, the standardized difference was calculated by dividing the absolute difference in means of each cohort comparison by the pooled standard deviation of both groups. The pooled standard deviation was the square root of the average of the squared
standard deviations. For categorical variables with 2 levels, the standardized difference was calculated using the following equation where P1 was the respective proportion of participants in the first cohort, and P2 was the respective proportion of participants in the
second/comparator cohort: abs(P1-P2)/√p(1-p)], where p = (P1+P2)/2.

Abbreviations: CD, Crohn’s disease; CI, confidence interval; HZ, herpes zoster; IBD, inflammatory bowel disease; IRR, incidence rate ratio; JAK, Janus kinase; n, number of patients; PPPY, per patient per year; TNF, tumor necrosis factor; UC, ulcerative colitis.
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