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B R I E F  R E P O R T

Live Zoster Vaccine in Patients With Rheumatoid Arthritis 
Treated With Tofacitinib With or Without Methotrexate, 
or Adalimumab With Methotrexate: A Post Hoc Analysis of 
Data From a Phase IIIb/IV Randomized Study
Leonard H. Calabrese,1 Carlos Abud-Mendoza,2 Stephen M. Lindsey,3 Sang-Heon Lee,4 Svitlana Tatulych,5 
Liza Takiya,6 Noriko Iikuni,7 Koshika Soma,5 Zhen Luo,8 and Roy Fleischmann9

Objective. To explore herpes zoster (HZ) rates and live zoster vaccine (LZV) safety in a subset of patients with 
rheumatoid arthritis who received LZV before tofacitinib ± methotrexate (MTX), or adalimumab (ADA) plus MTX in the 
ORAL Strategy.

Methods. ORAL Strategy was a 1- year, phase IIIb/IV, randomized, triple- dummy, active- comparator–controlled study. 
MTX- inadequate responder patients received tofacitinib 5 mg twice daily (BID), tofacitinib 5 mg BID plus MTX, or ADA 40 mg 
every other week plus MTX (1:1:1 randomization). Eligible patients age ≥50 years could opt to receive LZV 28 days before 
initiating study treatment. HZ incidence rates (IRs; patients with events per 100 patient- years) were calculated. Opportunistic 
HZ infections (multidermatomal/disseminated), serious HZ events, and LZV- related adverse events were monitored.

Results. In ORAL Strategy, 216 of 1,146 patients (18.8%) received LZV. Overall, 18 patients (1.6%) developed HZ 
(vaccinated: n = 3; nonvaccinated: n = 15). HZ IRs were 1.1 (95% confidence interval [95% CI] 0.3–2.9), 2.3 (95% CI 
1.0–4.6), and 1.7 (95% CI 0.6–3.7) for tofacitinib monotherapy, tofacitinib plus MTX, and ADA plus MTX, respectively, 
and were generally similar between vaccinated and nonvaccinated patients. Three multidermatomal, 1 disseminated,  
and 2 serious HZ events occurred. No vaccinated patients had zoster- like lesions within 42 days of vaccination;  
1 patient had vaccination- site erythema.

Conclusion. LZV was well tolerated, and HZ IRs were generally similar between treatment groups and vaccinated 
versus nonvaccinated patients. However, ORAL Strategy was not powered for comparisons between vaccinated 
and nonvaccinated patients because <20% of all patients were vaccinated. Furthermore, LZV has been shown to be 
effective only in ~50% of individuals.
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INTRODUCTION

Herpes zoster (HZ) is a common and sometimes debilitat-
ing infection that most frequently affects elderly and/or immuno-
compromised individuals (1). Patients with rheumatoid arthritis 
(RA) have a 1.5–2- fold higher risk of developing HZ versus the 
general population (2). This risk may be further increased by RA 
therapies such as biologic disease- modifying antirheumatic drugs 
(bDMARDs) (3) and targeted synthetic DMARDs, such as Janus 
kinase inhibitors (4,5). The mechanism for this increase in risk is 
considered to be multifactorial and is currently not well under-
stood (4).

As HZ can be prevented in many patients, the American 
College of Rheumatology (ACR) and European League Against 
Rheumatism (EULAR) recommend using live zoster vaccine (LZV) 
in patients with RA where appropriate, unless there are contrain-
dications (6,7). However, LZV efficacy has been shown to be lim-
ited and to reduce with increasing age, with efficacy (assessed 
for up to 4.9 years) of only 51.3% reported in  immunocompetent 
subjects age ≥60  years, versus 37.6% in those subjects age 
≥70 years (8).

Tofacitinib is an oral Janus kinase inhibitor for the treatment 
of RA. Tofacitinib has been reported to increase HZ risk in patients 
with RA, and the risk is higher still in older patients, those receiv-
ing corticosteroids (4,9), and in certain Asian populations, par-
ticularly Japanese and Korean patients (9). In an analysis of data 
from phase II, phase III, and long- term extension (LTE) studies in 
patients with RA who received tofacitinib 5 or 10 mg twice daily (BID) 
without prior LZV (per protocol, some patients may have received 
LZV), the HZ incidence rate (IR) was 4.4 per 100 patient- years 
(95% confidence interval [95% CI] 3.8–4.9) globally and 9.2 per 
100 patient- years (95% CI 7.5–11.4) in Japan/Korea (4). Analysis  
of phase I, phase II, phase III, and LTE study data showed that 
most HZ events in tofacitinib- treated patients with RA were not 
serious (per the investigator’s assessment) and resolved with 

standard antiviral treatment (9). Increased HZ risk versus placebo 
has also been observed with another Janus kinase inhibitor, baric-
itinib, in an analysis of data pooled from phase I, phase II, phase 
III, and LTE studies. HZ rates with baricitinib were higher in Asia 
versus other geographic regions, and higher in Japan versus the 
rest of Asia (5).

Given that an increased HZ risk has been reported in patients 
with RA, considering whether this risk can be mitigated by vacci-
nation is important. The ORAL Strategy was a 1- year, global phase 
IIIb/IV study evaluating the efficacy and safety of tofacitinib mon-
otherapy, tofacitinib with methotrexate (MTX), and adalimumab 
(ADA) with MTX (10). Although not protocol- mandated, eligible 
patients could receive LZV at the investigators’ discretion before 
starting study treatment. In this post hoc analysis, we explore the 
rate of HZ events by treatment arm and LZV safety (in terms of 
vaccine- related adverse reactions, injection- site reactions, and 
development of zoster- like lesions), which were secondary objec-
tives in ORAL Strategy.

PATIENTS AND METHODS

Study design. The full design of ORAL Strategy has been 
reported previously (10). Briefly, ORAL Strategy was a 1- year, 
phase IIIb/IV, double- blind, head- to- head, randomized, triple- 
dummy, active- comparator–controlled study (10). The study was 
conducted at 194 centers in 25 countries. All procedures were in 
accordance with the Declaration of Helsinki and International Confer-
ence on Harmonization Guidelines for Good Clinical Practice and 
were approved by the institutional review board/ethics committee 
at each study center. All patients provided written informed con-
sent. For data sharing information, see Supplementary Appendix A,  
available on the Arthritis Care & Research web site at http://onlin e 
libr ary.wiley.com/doi/10.1002/acr.24010/ abstract.

Patients. Eligible patients were age ≥18 years with active RA 
based on the ACR/EULAR criteria, despite receiving continuous 
MTX for ≥4 months and at 15–25 mg/week for ≥6 weeks before 
baseline. Concomitant oral corticosteroids (≤10 mg/day of pred-
nisone or equivalent) were permitted. Patients were excluded if they 
currently had, or had a history of, recurrent (>1 episode) or dissemi-
nated (a single episode) HZ or disseminated herpes simplex.

Randomization and treatment. Between September 11, 
2014 and December 28, 2015, patients were blindly ran domized 
1:1:1 to receive oral tofacitinib 5 mg BID monotherapy (tofacitinib 
monotherapy), oral tofacitinib 5 mg BID with MTX (tofacitinib plus 
MTX), or subcutaneous ADA 40 mg every other week with MTX 
(ADA plus MTX).

Live zoster vaccination procedure. In countries where LZV  
was available and allowed by local regulations, eligible consent-
ing patients age ≥50 years could receive LZV at the investi gators’  

SIGNIFICANCE & INNOVATIONS
• Patients with rheumatoid arthritis (RA) are at great-

er risk of developing herpes zoster (HZ) than the 
general population, and this risk can be increased 
by some RA therapies, including tofacitinib.

• The American College of Rheumatology and Eu-
ropean League Against Rheumatism recommend 
vaccination with live zoster vaccine (LZV) in patients 
with RA.

• However, there are limited prospective data to 
clearly define the effects of HZ vaccination and the 
effects of RA therapies on HZ vaccination efficacy.

• In the Oral Rheumatoid Arthritis Trial Strategy, LZV 
was generally well tolerated in patients who were 
vaccinated, and no patients developed zoster-like 
lesions within 42 days of vaccination.

http://onlinelibrary.wiley.com/doi/10.1002/acr.24010/abstract
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discretion, 28 days (± 1 week) before the initiation of study 
 treatment. Full exclusion criteria are shown in Supplementary 
Appendix B, available on the Arthritis Care & Research web site 
at http://onlin elibr ary.wiley.com/doi/10.1002/acr.24010/ abstract.

Post hoc analysis of vaccination and HZ events. For all 
patients treated in ORAL Strategy and for those with HZ events, 
the proportion who were vaccinated was reported, together with 
demographics and baseline characteristics by treatment group 
and stratified by vaccination status. Baseline varicella zoster virus 
serology checks were not protocol- mandated. All HZ events were 
monitored, including potential opportunistic infection HZ events, 
which were evaluated by an external adjudication committee and 
defined in this study as events that were disseminated or multider-
matomal (occurring in nonadjacent or >2 adjacent dermatomes). 
Serious HZ events were defined as those that were life- threatening, 
required parenteral antiviral treatment or hospitalization, or resulted 
in death, birth defect, or persistent/significant disability. LZV safety 
was assessed: zoster vaccine–related adverse events were 
reported, including injection- site reactions and development of 
zoster- like lesions.

Statistical analysis. Because self- reported vaccination 
status may not be reliable and was not verifiable, patients self- 
reporting previous vaccination were categorized as nonvacci-
nated. HZ events were summarized descriptively. HZ IRs (patients 
with events per 100 patient- years) and 95% CIs were calculated 
for each treatment group and for vaccinated versus nonvaccinated 
patients. Crude HZ IRs were also calculated for vaccinated and 
nonvaccinated patients stratified by age ≥50 years.

RESULTS

Live zoster vaccination. In ORAL Strategy, 1,146 patients 
received the study treatment (tofacitinib monotherapy, n = 384; 
tofacitinib plus MTX, n = 376; or ADA plus MTX, n = 386). Of these 
patients, 549 (47.9%) were eligible by age (≥50 years) to receive LZV, 
excluding those in Russia (n = 57) due to regulatory restrictions. Of 
all 1,146 patients, 216 (18.8%) received LZV prior to study treat-
ment and 930 (81.2%) did not. Of the 549 patients eligible by age, 
333 (60.7%) did not receive LZV due to institutional review board/
investigator discretion and/or patient decision, other protocol exclu-
sions, or lack of availability of frozen LZV in Canada, Israel, and  

Table  1. Demographics and baseline characteristics of patients in ORAL Strategy by treatment group, stratified by LZV 
vaccination status*

Tofacitinib 5 mg BID  
monotherapy 

(n = 384)

Tofacitinib 5 mg BID  
+ MTX 

(n = 376)

ADA 40 mg Q2W  
+ MTX 

(n = 386)

Vaccinated 
(n = 69)

Nonvaccinated 
(n = 315)

Vaccinated 
(n = 75)

Nonvaccinated 
(n = 301)

Vaccinated 
(n = 72)

Nonvaccinated 
(n = 314)

Age, years 58.7 ± 7.0 47.7 ± 12.3 58.2 ± 7.3 47.9 ± 13.7 60.5 ± 7.5 48.4 ± 13.4
Sex, no. (%)

Male 11 (15.9) 54 (17.1) 16 (21.3) 49 (16.3) 15 (20.8) 51 (16.2)
Female 58 (84.1) 261 (82.9) 59 (78.7) 252 (83.7) 57 (79.2) 263 (83.8)

Geographic region, no. (%)
North America† 15 (21.7) 47 (14.9) 25 (33.3) 46 (15.3) 28 (38.9) 45 (14.3)
Latin America 18 (26.1) 75 (23.8) 21 (28.0) 70 (23.3) 13 (18.1) 79 (25.2)
Europe 13 (18.8) 146 (46.3) 9 (12.0) 141 (46.8) 16 (22.2) 138 (43.9)
Asia 20 (29.0) 23 (7.3) 18 (24.0) 20 (6.6) 14 (19.4) 28 (8.9)
Australia/New Zealand 2 (2.9) 5 (1.6) 1 (1.3) 5 (1.7) 0 (0.0) 5 (1.6)
Rest of the world 1 (1.4) 19 (6.0) 1 (1.3) 19 (6.3) 1 (1.4) 19 (6.1)

TJC28 score 14.7 ± 7.1 15.5 ± 6.4 14.7 ± 7.0 15.8 ± 6.3 14.3 ± 7.4 15.3 ± 6.5
SJC28 score 11.1 ± 5.8 11.2 ± 5.5 10.3 ± 5.3 12.2 ± 5.8 10.8 ± 6.0 11.0 ± 5.2
CRP, mg/liter 16.1 ± 18.2 16.7 ± 19.5 17.4 ± 19.3 19.0 ± 22.5 16.4 ± 16.7 16.6 ± 22.2
ESR, mm/hour 48.2 ± 27.2 48.0 ± 26.1 51.0 ± 31.4 49.1 ± 26.8 43.9 ± 25.3 48.1 ± 25.6
CDAI score 36.8 ± 13.1 39.0 ± 12.4 36.3 ± 12.4 40.6 ± 12.7 36.5 ± 13.8 38.6 ± 12.7
DAS28 4 (ESR) score 6.4 ± 0.9 6.5 ± 0.9 6.3 ± 0.9 6.6 ± 0.9 6.2 ± 1.0 6.5 ± 1.0
Baseline corticosteroid use,

no. (%) 41 (59.4) 187 (59.4) 44 (58.7) 171 (56.8) 45 (62.5) 178 (56.7)
Daily dose, mg 5.2 ± 2.8 7.6 ± 14.7 5.6 ± 2.6 6.3 ± 4.1 9.9 ± 32.1 6.5 ± 6.8

Weekly MTX dose, mg 16.2 ± 3.6 16.7 ± 3.4 16.0 ± 3.8 16.9 ± 3.6 17.1 ± 3.6 16.3 ± 3.7
Diabetes mellitus, no. (%)

Yes 14 (20.3) 25 (7.9) 9 (12.0) 25 (8.3) 11 (15.3) 22 (7.0)
no 55 (79.7) 290 (92.1) 66 (88.0) 276 (91.7) 61 (84.7) 292 (93.0)

ALC, 103 cells/mm3 1.7 ± 0.6 1.8 ± 0.6 1.9 ± 0.9 1.8 ± 0.7 1.8 ± 0.7 1.8 ± 0.6
* Values are the mean ± SD unless indicated otherwise. Data for patients age <50 and ≥50 years. LZV = live zoster vaccine; BID =  
twice daily; MTX = methotrexate; ADA = adalimumab; Q2W = every other week; TJC28 = tender joint count (28 joints); SJC28 = swollen  
joint count (28 joints); CRP = C- reactive protein; ESR = erythrocyte sedimentation rate; CDAI = Clinical Disease Activity Index; DAS28 
4 = Disease Activity Score in 28 joints using 4 variables; ALC = absolute lymphocyte count. 
† US and Canada. 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24010/abstract
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Thailand at the beginning of ORAL Strategy. Of the 216 patients  
who received LZV, 7 (3.2%) were age <50 years and were considered 
to be protocol deviations. Overall, 30 patients (2.6%) self- reported 
vaccination prior to the study and were categorized as nonvacci-
nated in this analysis since the vaccination was not verifiable.

Supplementary Table 1, available on the Arthritis Care & 
Research web site at http://onlin elibr ary.wiley.com/doi/10.1002/
acr.24010/ abstract, shows LZV use stratified by treatment group 
and country. Overall, the proportions of patients who received 
LZV were similar among patients receiving tofacitinib mono-
therapy (n = 69 of 384 [18.0%]), tofacitinib plus MTX (n = 75 of 
376 [19.9%]), and ADA plus MTX (n = 72 of 386 [18.7%]). 
Demographics and baseline characteristics of patients in ORAL 
Strategy who received study treatment stratified by vaccina-
tion status are shown in Table 1 (all patients) and in Supplemen-
tary Table 2 (patients age ≥50 years), available at http://onlin e 
libr ary.wiley.com/doi/10.1002/acr.24010/ abstract.

HZ events. Overall, 18 of the 1,146 patients (1.6%) who 
received the study treatment developed HZ. The demograph-
ics and baseline characteristics of these patients, stratified by 
vaccination status, are shown in Table 2. HZ events occurred in 

3 of 216 vaccinated patients (1.4%) and 15 of 930 nonvacci-
nated patients (1.6%) (1 event per patient) and are summarized 
descriptively in Supplementary Table 3, available on the Arthritis  
Care & Research web site at http://onlin elibr ary.wiley.com/
doi/10.1002/acr.24010/ abstract. Notably, all patients receiving 
tofacitinib monotherapy who developed HZ received cortico-
steroids at baseline.

In vaccinated patients, 1 HZ event was adjudicated as 
an opportunistic infection (multidermatomal, tofacitinib mono-
therapy), and none were classified as serious (per the defini-
tion in Patients and Methods, above). No vaccinated patients 
had zoster- like lesions within 42 days of vaccination; 1 patient, 
treated with tofacitinib monotherapy, had vaccination- site ery-
thema. In nonvaccinated patients, 3 HZ events were adjudi-
cated as opportunistic infections (multidermatomal, tofacitinib 
monotherapy, n = 1; disseminated, ADA plus MTX, n = 1; 
multidermatomal, ADA plus MTX, n = 1), and 2 were classified 
as serious (tofacitinib plus MTX, n = 1; ADA plus MTX, n = 1).  
Of all HZ events: most (17 of 18 [94.4%]) were described by 
the investigator as mild or moderate in severity; all events 
resolved (72.2% treated with antiviral therapy); 1 case of vari-
cella adjudicated as an opportunistic infection was included as 

Table  2. Demographics and baseline characteristics of patients with HZ in ORAL Strategy by treatment group, stratified by 
vaccination status*

Tofacitinib 5 mg BID  
monotherapy 

(n = 384; patients with  
HZ 4 [1.0%])

Tofacitinib 5 mg BID  
+ MTX 

(n = 376; patients with  
HZ 8 [2.1%])

ADA 40 mg Q2W  
+ MTX 

(n = 386; patients with  
HZ 6 [1.6%])

Vaccinated 
(n = 1)

Nonvaccinated 
(n = 3)

Vaccinated 
(n = 2)

Nonvaccinated 
(n = 6)

Vaccinated 
(n = 0)

Nonvaccinated 
(n = 6)

Age, years 75.0 40.7 58.0 58.8 – 52.2
Male/female, no. 0/1 0/3 1/1 0/6 – 2/4
Geographic region, no.†

 North America 0 1 1 3 – 2
 Latin America 0 1 0 1 – 0
 Eastern Europe 0 1 0 2 – 4
 Western Europe 0 0 1 0 – 0
 Asia 1 0 0 0 – 0

TJC28 score 17.0 17.0 8.0 12.0 – 17.3
SJC28 score 7.0 13.0 10.0 10.8 – 10.5
CRP, mg/liter 5.2 35.7 24.1 14.6 – 14.5
ESR, mm/hour 19.0 41.0 27.0 52.8 – 37.0
CDAI score 36.5 40.3 32.1 34.9 – 40.5
DAS28 4 (ESR) score 5.9 6.7 5.7 6.3 – 6.4
Baseline corticosteroid use, no. 1 3 1 4 – 3

 Daily dose, mg 2.5 6.3 2.5 3.5 – 3.7
Weekly MTX dose, mg 0.0 0.0 22.5 17.1 – 16.3
Diabetes mellitus, no.

 Yes 1 0 0 0 – 2
 No 0 3 2 6 – 4

Baseline ALC, 103 cells/mm3 1.3 1.9 1.0 1.8 – 1.7
* Values are the mean unless indicated otherwise. HZ = herpes zoster; BID = twice daily; MTX = methotrexate; ADA = adalimumab; 
Q2W = every other week; TJC28 = tender joint count (28 joints); SJC28 = swollen joint count (28 joints); CRP = C- reactive protein; ESR = 
erythrocyte sedimentation rate; CDAI = Clinical Disease Activity Index; DAS28 4 = Disease Activity Score in 28 joints using 4 variables; 
ALC = absolute lymphocyte count. 
† USA (n = 7), Mexico (n = 2), Latvia (n = 1), Bulgaria (n = 1), Poland (n = 3), Russia (n = 1), Bosnia and Herzegovina (n = 1), UK (n = 1),  
and Taiwan (n = 1). 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24010/abstract
http://onlinelibrary.wiley.com/doi/10.1002/acr.24010/abstract
http://onlinelibrary.wiley.com/doi/10.1002/acr.24010/abstract
http://onlinelibrary.wiley.com/doi/10.1002/acr.24010/abstract
http://onlinelibrary.wiley.com/doi/10.1002/acr.24010/abstract
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an HZ event (nonvaccinated, ADA plus MTX). Although strain 
testing was not performed systematically, in the 2 patients 
who were tested (vaccinated, tofacitinib monotherapy, n = 1; 
nonvaccinated, tofacitinib plus MTX, n = 1), wild type strains 
were reported.

Incidence of HZ. HZ IRs in ORAL Strategy were 1.1 
(95% CI 0.3–2.9) for tofacitinib monotherapy, 2.3 (95% CI 
1.0–4.6) for tofacitinib plus MTX, and 1.7 (95% CI 0.6–3.7) for 
ADA plus MTX. In vaccinated patients, HZ IRs were 1.5 (95% 
CI 0.0–8.3) for tofacitinib monotherapy, 3.0 (95% CI 0.4–10.8) 
for tofacitinib plus MTX, and 0 (95% CI 0.0–5.8) for ADA plus  
MTX. In nonvaccinated patients, HZ IRs were 1.0 (95% CI 0.2–
3.0) for tofacitinib monotherapy, 2.2 (95% CI 0.8–4.7) for tofac-
itinib plus MTX, and 2.1 (95% CI 0.8–4.5) for ADA plus MTX  
(Figure 1A).

In patients age ≥50 years who were vaccinated, HZ IRs 
were 1.6 (95% CI 0.0–8.9) for tofacitinib monotherapy, 3.1 (95% 
CI 0.4–11.4) for tofacitinib plus MTX, and 0 (95% CI 0.0–5.8) for 
ADA plus MTX. In nonvaccinated patients, HZ IRs were 0.9 (95% 
CI 0.0–4.7) for tofacitinib monotherapy, 4.0 (95% CI 1.3–9.3) for 
tofacitinib plus MTX, and 2.4 (95% CI 0.5–7.1) for ADA plus MTX 
(Figure 1B).

No HZ events were reported in the 7 patients age <50 years 
who were vaccinated (protocol deviations). HZ events occurred in 
6 of 930 patients (0.6%) age <50 years who were nonvaccinated 
(per protocol): tofacitinib monotherapy, n = 2; tofacitinib plus MTX, 
n = 1; ADA plus MTX, n = 3.

DISCUSSION

In this post hoc exploratory analysis of data from the ORAL 
Strategy, we evaluated the effect of LZV in a subset of patients 
with RA who received the vaccine prior to treatment with tofa-
citinib monotherapy, tofacitinib plus MTX, or ADA plus MTX. HZ 
IRs were generally similar across treatment groups and between 
vaccinated and nonvaccinated patients, with wide and over-
lapping 95% CIs. ORAL Strategy was not designed/powered,  
however, for comparisons between vaccinated and nonvaccinated 
patients; vaccination was not protocol- mandated and <20% of 
patients received LZV. Moreover, a proportion of patients who self- 
reported HZ vaccination history were analyzed as nonvaccinated 
since the date/year of vaccination occurrence was not verifiable. 
Additionally, LZV administration was not randomized, in contrast 
with the randomization of study drugs in ORAL Strategy; con-
founding is therefore possible. ORAL Strategy was not conducted 
in Japan, where HZ risk in tofacitinib- treated patients with RA is 
increased versus other countries (4,9); therefore, this analysis may 
not give a full representation of LZV in tofacitinib- treated patients. 
The findings should also be interpreted in the context of the limited 
efficacy (~50%) that has been observed for LZV in immunocom-
petent subjects with up to 4.9 years of follow- up (8); in contrast, 
ORAL Strategy was limited to just 1 year of follow- up.

All patients receiving tofacitinib monotherapy who developed 
HZ were receiving corticosteroids at baseline. This result appears 
consistent with data from phase III studies in patients with RA 
receiving tofacitinib without prior LZV, in which HZ IRs were lowest 
with tofacitinib 5 mg BID without corticosteroids or conventional 
synthetic DMARDs (csDMARDs; 0.56 per 100 patient- years [95% 
CI 0.07–2.01]) and highest with tofacitinib 10 mg BID with corti-
costeroids and csDMARDs (5.44 per 100 patient- years [95% CI 
3.72–7.68]) (9).

HZ IRs for the 3 treatment groups were generally similar in 
patients age ≥50  years, stratified by vaccination status. None 
of the 7 patients age <50 years who received LZV (considered 
protocol deviations) developed HZ, whereas 6 of 15 patients 
(40.0%) who did not receive LZV and developed HZ were age 
<50 years. Although this analysis was not designed/powered to 
detect the effect of age on LZV efficacy, in the general popula-
tion (which, in 1 study, included immunosuppressed individuals 
and those with disorders previously associated with HZ, such as 
RA), the efficacy of LZV is reduced with increasing age (8,11). 
Meanwhile, HZ risk increases with age both in the general popu-
lation (1) and in patients with RA (2), including those treated with 
tofacitinib (4,9).

Figure 1. Incidence rates of herpes zoster (serious and nonserious) 
in the ORAL Strategy by treatment group, stratified by vaccination 
status, in A, all patients and B, patients age ≥50 years. BID = twice 
daily; MTX = methotrexate; ADA = adalimumab; Q2W = every other 
week; pt-yrs = patient-years; 95% CI = 95% confidence interval.
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Overall, evidence suggests that patients with RA should 
be vaccinated against HZ once eligible. Notably, EULAR 
guidelines recommend that vaccination against HZ should be 
considered only in patients who are less severely immunosup-
pressed (6); ACR recommends considering LZV before initiat-
ing RA therapies and while receiving csDMARD monother apy 
or csDMARD combination therapy but not when receiving 
bDMARDs (7). A US National Institutes of Health trial (VERVE; 
NCT02538341) is assessing LZV use in patients with RA 
treated with biologic tumor necrosis factor inhibitor therapies; 
preliminary results from the pilot trial at 6 weeks showed no 
safety issues (12).

Given the limitations of LZV, interest has focused on newer 
vaccines that appear to offer improved efficacy. For example, a 
new adjuvanted HZ subunit vaccine (HZ/su) is indicated for use 
in adults age ≥50 years (13) and differs significantly from LZV. 
Since HZ/su is not a live vaccine, it is not contraindicated in 
those who are immunosuppressed due to disease or therapy.  
HZ/su efficacy has been reported to be 97.2% in immuno-
competent subjects age ≥50 years and does not appear to 
decrease with advancing age: efficacy was 96.6%, 97.4%, and 
97.9% in patients ages 50–59, 60–69, and ≥70 years, respec-
tively (14). The reactogenicity of HZ/su should be noted: 81.5% 
and 66.1% of subjects were reported to experience injection- 
site reactions and systemic reactions, respectively (14), which 
may be attributable to the mode of action and/or strength of 
the adjuvant. The effect of HZ/su has not yet been evaluated in 
patients with RA.

In addition to evaluating the effect of LZV on HZ IRs in this 
post hoc analysis of ORAL Strategy, LZV safety was monitored: 
no vaccinated patients had zoster- like lesions in the 42 days fol-
lowing vaccination, and 1 patient had vaccination- site erythema. 
This result supports findings of a previous phase II trial in which 
patients age ≥50 years received LZV 2–3 weeks prior to initiating 
tofacitinib 5 mg BID or placebo with background MTX (15). LZV 
was well tolerated, but 1 patient who lacked pre- existing varicella 
zoster virus immunity developed cutaneous vaccine dissemina-
tion, which resolved with antiviral treatment and discontinuation 
of tofacitinib (15).

In this post hoc analysis of data from ORAL Strategy, HZ IRs 
were generally similar between treatment groups and between 
vaccinated and nonvaccinated patients, and safety findings were 
consistent with previous reports. These data suggest that LZV 
is well tolerated in patients with RA treated with tofacitinib with 
or without background MTX. However, due to the limitations of 
the analysis, definitive conclusions on vaccine efficacy cannot be 
drawn from these data. Further studies are necessary to fully com-
pare LZV efficacy in patients with RA versus the general population 
and to identify potential modifiable factors, such as concomitant 
medications, to achieve maximal HZ prevention. Additionally, the 
efficacy and safety of the new HZ/su vaccine should be investi-
gated in patients with RA.
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