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Background/Purpose: The recombinant zoster vaccine (RZV) is US Food and Drug Administration-
approved for the prevention of herpes zoster (HZ, shingles) in adults =50 years, and adults >18 years
who are or will be at increased risk of HZ due to immunodeficiency or immunosuppression caused by
known disease or therapy. Adults with systemic lupus erythematosus (SLE) or multiple sclerosis (MS)
are at increased risk of HZ and may benefit from vaccination. In this interim analysis of a
retrospective cohort study, we assessed 2-dose RZV vaccine effectiveness (VE) in patients with SLE or
MS, and the risk of severe SLE flare.

Methods:

Adults 218 years with MS or SLE were identified from 7 commercial insurers that participate in the
FDA Sentinel System (including Medicare Advantage, Part C) and, separately, from Medicare (Parts A,
B, and D) between 2018 and 2021-2023 (depending on data source). Using established algorithms,
SLE was defined as >3 diagnosis codes >30 days apart with >1 diagnosis in the past year and MS as
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>3 MS-related claims (diagnosis codes or disease modifying therapy) in the past year including >1
diagnosis. In VE analyses, adults completing the 2-dose RZV series (=28 days apart) were matched up
to 1:4 to RZV unvaccinated comparators on SLE or MS diagnosis, insurer, sex, and age + 5 years at the
index date (i.e., 2"4 RZV dose date or assigned index date for comparators); patients with HZ during
the 1-year baseline were excluded. The VE outcome was first HZ (diagnosis + oral anti-viral within 7
days) =31 days after index. In safety analyses, adults with SLE receiving RZV dose 1 or 2 were
separately matched up to 1:4 to unvaccinated patients as above, excluding those with severe SLE
flare in the 90 days prior to index. The safety outcome was severe SLE flare (initiation of
cyclophosphamide, rituximab, or high-dose glucocorticoids, or hospitalization for SLE or SLE-related
condition) <90 days after index. Adjusted hazard ratios (HR) and VE (1-adjusted HR*100) were
estimated using Cox models with propensity score-based inverse probability of treatment weights to
balance confounders.

Results:

Vaccinated patients had more immunosuppressive use and fewer comorbidities, emergency
department visits, and hospitalizations before weighting (Table 1); all characteristics were balanced
after weighting. The VE analytic cohorts included 1,308 and 6,025 commercially insured RZV
vaccinated patients with SLE and MS, respectively, and 2,284 and 8,705 RZV vaccinated Medicare
patients with SLE and MS. The RZV 2-dose VE in commercially insured patients was 54% (95% CI:
18-74) in SLE and 81% (95% Cl: 70-88) in MS. In Medicare patients the VE was 70% (95% Cl: 50-82) in
SLE and 64% (95% Cl: 51-74) in MS (Figure 1). The SLE safety analytic cohort included 2,775
commercially insured patients receiving 4,196 RZV doses and 4,227 Medicare patients receiving 6,602
RZV doses. The HR of severe SLE flare within 90 days following RZV was 0.94 (95% Cl: 0.72-1.24) in
commercially insured patients, and 0.91 (95% Cl: 0.75-1.11) in Medicare patients. Dose-specific
analysis showed similar results (Figure 2).

Conclusion: The RZV two-dose VE ranged from 54-81% and RZV was not associated with severe SLE
flare. These data justify efforts to increase RZV vaccination among patients with SLE and MS.

SLE RZV Safety SLE RZV Effectiveness MS RZV Effectiveness
(any RZV dose) (2 RZV doses) (2 RZV doses)
Commercially insured
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated

N=2,775 N=11,143 N=1,308 N=5,004 N=6,025 N=22,685
Demographic Characteristics
Age, years (mean, SD) 62.2 (9.2) 62.1(9.1) 62.9 (8.9) 62.8 (8.8) 61.0 (8.0) 60.8 (8.0)
Female (n, %) 2,527 (91.1) 10,154 (91.1) 1,184 (90.5) 4,527 (90.5) 4,589 (76.2) 17,305 (76.3)
Health Characteristics
Lupus nephritis (n, %) 766 (18.3) 3,036 (18.2) 225 (17.2) 931 (18.6) N/A N/A

Number of mild or moderate SLE
flares in the 365 days prior the 3.4 (2.6) 3.2(2.6) 3.2(2.6) 3.1(2.6) N/A N/A
index date (mean, SD)

Number of severe SLE flares in the
91-365 days prior to the index date 0.1(0.4) 0.1(0.4) 0.1(0.4) 0.1(0.3) N/A N/A
(mean, SD)

Number of MS relapses in 0-90
days prior to the index date (mean, N/A N/A N/A N/A 0.3(1.1) 0.3 (1.3)
SD)

Number of MS relapses in 91-365
days prior to the index date (mean, N/A N/A N/A N/A 1.0 (2.6) 1.0 (3.3)
SD)

Average prednisone equivalent
glucocorticoid dose in the 90 days
prior to the index date (mg/day),
(n, %)
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None 2,760 (65.8) 11,120 (66.8) 884 (67.6) 3,334 (66.6) 5,569 (92.4) 20,722 (91.3)
>0to<7.5 1,116 (26.6) 4,199 (25.2) 357 (27.3) 1,386 (27.7) 415 (6.9) 1,722 (7.6)
>75  320(7.6) 1,329 (8.0) 67 (5.1) 284 (5.7) 41(0.7) 241 (1.1)

Any Immunosuppressive/

a a b b b b
immunomodulatory therapy (. %) 3,027 (7212 10,446 (62.7)° 949 (72.6) 3,125 (62.5)° 3,681 (61.1)° 11,251 (49.6)

Charlson/Elixhauser combined
comorbidity score (mean, SD)
Number of emergency room
encounters (n, %)

2.3(2.6) 2.5(2.8) 2.2 (2.5) 2.5(2.8) 1.0 (1.8) 1.3 (2.1)

0 (None) 2,895(69.0) 11,176 (67.1) 941 (71.9) 3,427 (68.5) 4,686 (77.8) 16,410 (72.3)

1 713 (17.0) 2,739 (16.5) 210 (16.1) 806 (16.1) 828 (13.7) 3,467 (15.3)
23 415(9.9) 1,663 (10.0) 107 (8.2) 474 (9.5) 359 (6.0) 1,788 (7.9)
24 173 (4.1) 1,070 (6.4) 50 (3.8) 297 (5.9) 152 (2.5) 1,020 (4.5)

Number of inpatient hospital
encounters (n, %)
0 (None) 3,612 (86.1) 13,889 (83.4) 1,143 (87.4) 4,177 (83.5) 5,457 (90.6) 19,461 (85.8)

1  443(10.6) 1,785 (10.7) 122 (9.3) 531 (10.6) 433 (7.2) 2,297 (10.1)
22 141 (3.4) 974 (5.9) 43 (3.3) 296 (5.9) 135(2.2) 927 (4.1)
Medicare
Vaccinated Unvaccinated Vaccinated Unvaccinated Vaccinated Unvaccinated
N=4,227 N=17,500 N=2,284 N=9,020 N=8,705 N=34,407
Demographic Characteristics
Age, years (mean, SD) 69.8 (8.5) 69.8 (8.5) 70.3 (8.1) 70.4 (8.1) 68.3 (7.3) 68.3 (7.2)
Female (n, %) 3,793 (89.7) 15,733 (89.9) 2,040 (89.3) 8,051 (89.3) 6,919 (79.5) 27,339 (79.5)
Health Characteristics
Lupus nephiritis (n, %) 1,057 (16.0) 4,294 (16.3) 342 (15.0) 1,468 (16.3) N/A N/A
Number of mild or moderate SLE
flares in the 365 days prior the 3.5 (2.6) 3.4 (2.6) 3.4 (2.6) 3.3(2.6) N/A N/A

index date (mean, SD)

Number of severe SLE flares in the

91-365 days prior to the index date 0.1 (0.3) 0.1 (0.4) 0.1(0.3) 0.1 (0.4) N/A N/A
(mean, SD)

Number of MS relapses in 0-90

days prior to the index date (mean, N/A N/A N/A N/A 0.3(1.3) 0.3 (1.68)
SD)

Number of MS relapses in 91-365

gzg)s prior to the index date (mean, N/A N/A N/A N/A 1.0 (3.0) 1.0 (3.6)
Average prednisone equivalent

glucocorticoid dose in the 90 days

prior to the index date (mg/day), (n,

%)

None 4,364 (66.1) 16,780 (63.7)  1,545(67.6) 5,805 (64.4) 8,014 (92.1) 31,271 (90.9)
>0to<7.5 1,736(26.3) 7,194 (27.3) 626 (27.4) 2,611 (28.9) 607 (7.0) 2,693 (7.8)
>75 502 (7.6) 2,366 (9.0) 113 (4.9) 604 (6.7) 84 (1.0) 443 (1.3)

Any Immunosuppressive/

a a b b b b
immunomodulatory therapy (n, %) 4568 (69.2)2 15,705 (59.6)2 1,603 (70.2)> 5,358 (59.4)° 4,211 (48.4)> 12439 (36.2)

Charlson/Elixhauser combined

b b b b
comorbidity score (mean, SD) 2.7 (2.8) 3.4 (3.3) 2.5(2.7) 3.3(3.3) 1.5 (2.1) 2.4 (2.9)

Number of emergency room
encounters (n, %)

0 (None) 4,626 (70.1) 16,904 (64.2) 1,664 (72.9) 5870 (65.1)  6,461(74.2) 23,454 (68.2)
1 1,276(19.3) 5,223 (19.8) 414 (18.1) 1,777 (19.7)  1,519(17.4) 6,604 (19.2)

23 551(8.3) 3,061 (11.6) 163 (7.1) 1,011 (11.2) 574 (6.6) 3,295 (9.6)

>4 149 (2.3) 1,152 (4.4) 43 (1.9) 362 (4.0) 151 (1.7) 1,054 (3.1)

Number of inpatient hospital
encounters (n, %)
0 (None) 5,374 (81.4) 19,546 (74.2) 1,895 (83.0) 6,765 (75.0) 7,469 (85.8)° 26,038 (75.7)°
1 835(12.6) 3,961 (15.0) 283 (12.4) 1,329 (14.7) 918 (10.5) 5,154 (15.0)
22 393 (6.0) 2,833 (10.8) 106 (4.6)° 926 (10.3)° 318 (3.7)° 3,215 (9.3)°
a Absolute standardized mean differences (SMD) between vaccinated and unvaccinated were >0.2 in dose-specific cohort(s) prior to
implementation of inverse probability of treatment weighting; post-weighting covariate was balanced with SMD <0.1.
b Absolute SMDs between vaccinated and unvaccinated was >0.2 prior to implementation of inverse probability of treatment weighting; post-
weighting covariate was balanced with SMD <0.1.

Table 1: Unadjusted patient characteristics prior to weighting

lInadinctad Adinctad HR Adinctad VF
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Figure 1. Two-dose VE of RZV in the prevention of HZ among adults =18 YOA diagnosed with systemic lupus
erythematosus (SLE) and multiple sclerosis (MS)
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Figure 2. Risk of severe flare following RZV vaccination among adults 218 YOA diagnosed with systemic lupus
erythematosus (SLE)
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