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Longterm Effectiveness of Herpes Zoster Vaccine
among Patients with Autoimmune and Inflammatory
Diseases
Huifeng Yun, Fenglong Xie, John W. Baddley, Kevin Winthrop, Kenneth G. Saag, 
and Jeffrey R. Curtis

ABSTRACT. Objective. The protection duration of herpes zoster (HZ) vaccination is unclear among patients with
autoimmune (AI) diseases.
Methods. Using 2006–2013 Medicare data, HZ vaccinated patients with AI were matched 1:2 to unvac-
cinated HZ. Incidence rates (IR) and adjusted risk ratios over time were calculated using Poisson
regression.
Results. Of 59,627 vaccinated patients, crude IR increased from 0.75/100 person-years during the first
year post-vaccination to 1.25 during the seventh year. Vaccinated patients had a significantly lower
risk of HZ compared with the unvaccinated through 5 years.
Conclusion. HZ vaccination was significantly protective only for about 5 years among patients with
AI. (First Release March 15 2017; J Rheumatol 2017;44:1083–7; doi:10.3899/jrheum.160685)
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The pain caused by herpes zoster (HZ), also known as
shingles, is sometimes severe and may have a major effect
on quality of life1,2. Although antiviral treatment of HZ can
reduce the severity and duration of HZ, it may not prevent
postherpetic neuralgia3. To prevent HZ and postherpetic
neuralgia, the US Centers for Disease Control recommended
the live HZ vaccine for healthy adults aged 60 years and
older4.

The Shingles Prevention Study (SPS) showed that HZ
vaccine reduced the incidence of HZ by 51% and remained
efficacious for several years among immunocompetent
patients5,6. In longterm followup of SPS participants, HZ
vaccination was shown to lose most of its protective benefit
over 10 years7. Although observational studies have reported

that HZ vaccine significantly reduces HZ and postherpetic
neuralgia in patients with autoimmune or inflammatory (AI)
conditions8,9, the duration of protection among patients with
AI, who might have an attenuated vaccine response because
of immune suppression, is unclear. Therefore, we evaluated
the duration of HZ vaccine effectiveness among older
patients with AI.

MATERIALS AND METHODS
Data sources and study design. Using 2006–2013 Medicare data, we
conducted a retrospective cohort study among 100% of patients with AI
diseases, including rheumatoid arthritis (RA), ankylosing spondylitis (AS),
inflammatory bowel disease (IBD), psoriasis, and psoriatic arthritis (PsA).
Medicare is the US health insurance program for people age 65 or older and
for younger people with disabling conditions (e.g., RA). Medicare data
include information on diagnoses, procedures, hospitalizations, physician
visits, and prescriptions. Both Medicare and the Institutional Review Board
of the University of Alabama at Birmingham approved the study:
X121029003.
Study population and eligible criteria. After patients with RA (714.x), AS
(720.0x), IBD (555.x, 556.x), psoriasis (696.1x), or PsA (696.0x) were
identified using ≥ 2 physician International Classification of Diseases, 9th
ed (ICD-9) diagnosis codes10, we identified patients who had HZ vaccina-
tions using current procedural terminology (CPT) code 90736 or National
Drug Codes (NDC). The vaccination date was determined as the CPT code
date or the NDC date if no corresponding CPT was found within 7 days after
the NDC date.

Eligible patients were required to have ≥ 12 months continuous Medicare
fee-for-service coverage (baseline) before vaccination and throughout
followup. We excluded patients with ICD-9 diagnosis codes or prescriptions
for HZ during baseline. Vaccinated patients were matched 1:2 to unvacci-
nated on calendar year, age, sex, race, AI disease, and use of biologics,
disease-modifying antirheumatic drugs (DMARD), and glucocorticoids.
Biologic and DMARD were categorized as dichotomous, whereas the
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average glucocorticoid prednisone–equivalent dose during the 6 months
before vaccination was categorized as none, < 7.5 mg/day, and ≥ 7.5 mg/day.
To understand longterm effectiveness and avoid misclassification related to
healthcare associated with vaccine administration, followup started from 30
days after the vaccination date or corresponding calendar date in the matched
cohort, and ended at the earliest of first HZ, death, loss of coverage, or
December 31, 2013. Matched patients were censored if they were sub-
sequently vaccinated, and then included in the vaccination group and 
re-matched. The maximum followup time was 7 years post-vaccination.
Outcome. The outcome was first HZ event during followup. We identified
HZ using an ICD-9 inpatient diagnosis code alone (053.x) or an outpatient
diagnosis code plus antiviral medication (famciclovir, acyclovir, valacy-
clovir) within 7 days of HZ diagnosis. This previously validated algorithm
has high positive predictive value (PPV ≥ 85%)11,12.
Potential confounders. Besides matching factors, we evaluated other
potential confounders including baseline medical conditions and concurrent
medications, and updated them in each followup year. Medical conditions
include diabetes, chronic obstructive pulmonary disease, renal disease, heart
failure, and outpatient infections. Concurrent medications included narcotics,
antidepressant drugs, and nonsteroidal antiinflammatory drugs.
Statistical analysis. We conducted descriptive analysis for potential
confounders by HZ vaccination status. We calculated incidence rates (IR)
for each year of post-vaccination stratified by whether patients were vacci-
nated. Using matched, unvaccinated patients as referent13,14, conditional
Poisson regression for repeated measures was applied to calculate the
adjusted risk ratio (RR) of HZ each year of post-vaccination, controlling for
matched variables and additional potential confounders. Analyses were
conducted using SAS 9.3 (SAS Institute).
Sensitivity and subgroup analyses. We conducted a sensitivity analysis that
identified HZ only using inpatient or outpatient diagnosis codes (053.x)
without requiring antiviral drug use. We conducted subgroup analyses to
evaluate HZ vaccine effectiveness stratified by age (< 70 and ≥ 70 years)
and glucocorticoid dose category.

RESULTS
The vaccinated cohort consisted of 59,627 patients, whereas
the matched unvaccinated cohort included 119,254 patients.
The factors on which patients were matched were balanced
as expected (Table 1). Mean age in both groups was 73.5
years, and 53.1% of the cohort had RA, 31.6% psoriasis,
4.7% PsA, 20.9% IBD, and 1.4% AS.

As shown in Figure 1, HZ IR in the vaccinated group
increased from 0.75 per 100 person-years (PY) in the
first-year post-vaccination to 1.25 in the seventh year
post-vaccination. In contrast, the HZ IR among the unvacci-
nated remained relatively constant (1.3 to 1.7/100 PY)
through 7 years of followup. After adjusting for matched
variable and potential confounders (all in Table 1), vaccinated
patients had significantly lower risk of HZ compared with
unvaccinated patients over 5 years. The relative risk for HZ
during years 3–5 ranged from 0.74–0.77, and the upper bound
of the 95% CI ranged from 0.87–0.97. This protective effect
was not significant during the sixth and seventh years after
vaccination (Figure 2).

Both sensitivity analyses that did not require HZ treatment
yielded similar results as our main analysis and subgroup
analyses that stratified by patient’s age and glucocorticoid
dosage categories yielded consistent trends with the main
analysis (not shown).

DISCUSSION
There has been some concern that patients with AI conditions
might have a lower immunogenic response to HZ vacci-
nation, especially when treated with immunosuppressive
medications such as glucocorticoids15,16. Reassuringly, we
found that in older patients with autoimmune diseases, the
HZ vaccine was effective in the short term, and that its effec-
tiveness waned over time. HZ risk was most reduced in the
first-year post-vaccination and increased back to the unvac-
cinated rate over about 5–7 years.
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Table 1. Baseline characteristics for the vaccinated cohort and matched
unvaccinated cohort. Values are % unless otherwise specified.

Characteristics Vaccinated Cohort, Unvaccinated Cohort, 
n = 59,627 n = 119,254

Matched variables
Age, yrs, mean (SD) 73.5 (7.3) 73.5 (7.3)
Female 69.7 69.7
Race 

White 93.1 93.1
African American 2.9 2.9
Asian 1.6 1.6
Hispanic 1.0 1.0
Other 1.5 1.5

Index yr of vaccination or start of followup
2007 6.8 6.8
2008 8.3 8.3
2009 12.1 12.1
2010 7.5 7.5
2011 11.9 11.9
2012 25.9 25.9
2013 27.6 27.6

Autoimmune disease
RA 53.1 53.1
AS 1.4 1.4
IBD 20.9 20.9
Psoriasis 31.6 31.6
PsA 4.7 4.7

Any biologic use prior to 
index date 11.0 11.0

DMARD 46.1 46.1
Glucocorticoids 

None 83.5 83.5
< 7.5 mg/day 14.0 14.0
≥ 7.5 mg/day 2.5 2.5

Variables not matched on
Diabetes 26.7 22.3
COPD 24.9 21.0
Renal disease 10.4 8.5
Heart failure 11.3 7.3
Outpatient infection during 

baseline 44.8 42.9
Narcotics 50.7 47.4
Antidepressant 27.7 26.2
NSAID 21.8 23.5

RA: rheumatoid arthritis; AS: ankylosing spondylitis; IBD: inflammatory
bowel disease; PsA: psoriatic arthritis; DMARD: disease-modifying
antirheumatic drugs; COPD: chronic obstructive pulmonary disease;
NSAID: nonsteroidal antiinflammatory drugs.
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The attenuating effectiveness over time of HZ vaccination
observed in our analysis has been reported in the general
population, although in healthy older people, the protection
associated with vaccination appears to last somewhat longer.
A previous analysis reported that the vaccine efficacy
declined after the first year post-vaccination, but remained
significantly protective for at least 5 years6. Likewise, the
subsequently published Long Term Persistence Substudy
showed that vaccine effectiveness continued to decline, but
remained statistically significant through Year 8 post-vacci-
nation7. In addition, an observational study conducted among
healthy older members of the Kaiser Permanente Northern
California in 2007–2013 also found that HZ vaccine effec-
tiveness in routine use waned over time. In that observational
analysis, the protective effects of vaccination remained
significant over 7 years following vaccination17. Our study
found that HZ vaccination was significantly protective in the
short term. The nonsignificant effectiveness during years 6–7
post-vaccination may result from small numbers, but the
effect estimates of the vaccine’s benefit by Year 7 were negli-
gible (IRR 0.96), irrespective of the 95% CI.

As expected, our study conducted in patients with AI
diseases had higher absolute incidence rates of HZ in each
post-vaccination year than those reported in the general

population. In unvaccinated healthy older people in the SPS,
the absolute IR was 1.1 per 100 PY in patients aged 70 and
older. Rates in our study were about 50% increased,
consistent with prior observations that have found elevated
rates of HZ in patients with AI18.

Unlike randomized trials, our observational study lacked
detailed information on disease activity and clinical factors,
and thus residual confounding is possible. Although the
claims-based algorithm for HZ has been shown to have good
PPV, medical records were not available to confirm HZ, so
misclassification was possible, although unlikely to be differ-
ential by vaccination status. Additionally, misclassification
of HZ vaccination was possible if individuals paid for their
vaccination without using insurance coverage. However,
because all patients were required to have full coverage and
given the expense of the vaccine (> $200), vaccination
administration not identified by Medicare should have been
rare. Finally, the insignificant effectiveness during years 6–7
may be due to the limited events and person-time; however,
the clinical benefits in these 2 years are limited, and the
reported RR estimates were close to 1.

The duration of HZ vaccine effectiveness waned over
about 5 years among older patients with AI conditions, many
of whom were treated with immunosuppressive and
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Figure 1. IR and 95% CI for herpes zoster over time among vaccinated patients compared
with the matched unvaccinated patients. IR: incidence rate.
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immunomodulatory agents. This finding raises the possibility
that patients might benefit from a booster vaccine at some
point after initial vaccination, although no recommendation
currently exists that would support such a practice. Further
research is needed to determine when and if such a strategy
is effective.
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Figure 2. Adjusted RR of herpes zoster by years of post-vaccination compared with the matched unvaccinated
patients. RR: risk ratio.
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