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Abstract

Objectives. To provide insight into the safety of recombinant zoster vaccine (RZV) in patients with immune-
mediated inflammatory diseases (IMID).
Methods. Patients who received RZV in a single-centre rheumatology department were retrospectively included.
An IMID flare was defined as (i) a documentation of flare in the office notes or patient portal communication or (ii)
new prednisone prescription, in the 12 weeks after each dose.
Results. Six-hundred and twenty-two patients were included (67% female, median age 67 years), 8.5% of them
experienced adverse events (AEs) and herpes zoster (HZ) incidence was 0.6% after median follow-up of 36 weeks.
Of 359 IMID patients: 88 had RA (25%), 50 vasculitis (14%) and 29 PMR (8%). At vaccination, 35% were on gluco-
corticoids (GC). Fifty-nine patients (16%) experienced a flare, 18 flares occurred in temporal relation to a treatment
change (31%). RA patients had the highest flare rate (n¼ 21, 24%), 25% of patients who flared required adjustment
of immunosuppression. In a multivariate analysis, use of GC at time of vaccination was associated with flare after
vaccination [odds ratio (OR) 2.31 (1.3–4.1), P ¼0.004]. A time-to-flare survival analysis (Cox-model) showed that GC
was a significant predictor of IMID flare after first RZV dose [hazard ratio (HR) 2.4 (1.3–4.5), P ¼0.0039] and that a
flare after the first dose was associated with flaring after the second RZV dose [HR 3.9 (1.7–9), P ¼0.0015].
Conclusion. RZV administration in patients with IMIDs was generally well-tolerated, though mild flares were not
uncommon in the first 12 weeks after vaccination. These data may provide useful information for patient education
when considering RZV administration.
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Introduction

Herpes zoster (HZ) is a major public health burden in
the United States, with an incidence of 3.15/1000
patient-years, and an estimated one million new cases

annually [1]. Incidence increases steeply with age; 50%
of individuals living until 85 years of age will ultimately
develop HZ [2].

Patients with immune mediated inflammatory diseases
(IMIDs) have a 1.5–2-fold higher risk of HZ compared
with healthy individuals, both due to their underlying dis-
ease and immunosuppressive medications [3] with risk
significantly elevated even at ages <50 years, in
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. In this retrospective study, RZV (recombinant zoster vaccine) in patients with immune-mediated inflammatory
diseases (IMIDs) appears safe.

. Glucocorticoid use at the time of RZV was associated with a higher risk of flare.

. It is preferable to administer RZV to IMID patients when disease is quiescent.
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• 免疫介在性炎症性疾患 (immune mediated inflammatory
diseases: IMIDs) の患者は、背景疾患と免疫抑制薬両⾯の影響に

より、健常者と⽐較して1.5-2倍の帯状疱疹 (herpes zoster: HZ) 
罹患リスクがある。

• 50歳未満の患者であっても、特にJAK阻害薬を使⽤している場合は、
有意なリスク上昇が⾒られる。

• HZワクチンは⽣ワクチン (live-attenuated zoster vaccine: LZV)と
リコンビナントワクチン (recombinant zoster vaccine: RZV)がある。
RZVはLZVと⽐べて有効性や効果の持続期間の点で優れており、
ACIPでは50歳以上の成⼈に推奨されている。
(FDAとEMAでは免疫抑制/免疫不全状態の18歳以上に適応とされている)

はじめに
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CD4+ and CD8+ T cells are believed to play a 
central role in preventing VZV reactivation.14,26-29 
In our study, the observation that vaccine effi-
cacy was maintained even among patients in the 
oldest age group, in conjunction with previous 
clinical data showing that HZ/su immunogenic-
ity decreases only minimally with increasing age, 
suggests that HZ/su can overcome immunose-
nescence to provide protection against herpes 
zoster.19,21,30-32 The immune response to HZ/su 
in both older persons and those with immuno-
suppression that was observed in earlier clinical 
studies might be attributed to the AS01B adjuvant 
system, which boosts VZV-specific memory im-
mune responses.20,33 Glycoprotein E adjuvanted 
with AS01B elicits higher glycoprotein-E–specific 
CD4+ T-cell and humoral immune responses 
than does unadjuvanted glycoprotein E, glycopro-
tein E adjuvanted with alum, or glycoprotein E 
adjuvanted with AS01 formulations containing 
lower amounts of the MPL and QS21 immuno-
stimulants.18,20,21 Therefore, although the small 
number of HZ/su recipients with herpes zoster 

in our study may prove insufficient to define an 
immunologic correlate of protection, future 
analyses of HZ/su immunogenicity will be of 
interest in explaining how an immune response 
targeting a single VZV antigen provides age-
independent protection against herpes zoster in 
older adults.

HZ/su was more reactogenic than placebo. 
Among HZ/su recipients, 81.5% had injection-site 
reactions, and 66.1% had systemic reactions. The 
most frequent reactions were pain at the injec-
tion site and myalgia, findings that are consis-
tent with the results of phase 1–2 studies.19,21-24 
Previous studies suggest that the antigen and 
the adjuvant both contribute to the difference in 
solicited injection-site and systemic reactions.17,21 
However, reactions were transient and mostly of 
mild-to-moderate intensity, and the fact that 
approximately 96% of the participants in the 
HZ/su and placebo groups received two doses of 
the study vaccine suggests that the reactogenicity 
of the HZ/su vaccine did not greatly affect par-
ticipants’ willingness to receive the second dose.

Table 2. Vaccine Efficacy against the First or Only Episode of Herpes Zoster Infection.*

Cohort and Age Group HZ/su Group Placebo Group
Vaccine  

Efficacy†

No. of 
Participants

No. of 
Confirmed 

Cases

Cumulative 
Follow-up 
Period ‡

Rate of 
Herpes 
Zoster

No. of 
Participants

No. of 
Confirmed 

Cases

Cumulative 
Follow-up 
Period‡

Rate of 
Herpes 
Zoster

person-yr
no./1000 
person-yr person-yr

no./1000 
person-yr % (95% CI)

Modified vaccinated  
cohort

All participants in cohort 7344 6 23,297.0 0.3 7415 210 23,170.5 9.1 97.2 (93.7–99.0)

50–59 yr 3492 3 11,161.3 0.3 3525 87 11,134.7 7.8 96.6 (89.6–99.3)

60–69 yr 2141 2 7,007.9 0.3 2166 75 6,952.7 10.8 97.4 (90.1–99.7)

70 yr or older 1711 1 5,127.9 0.2 1724 48 5,083.0 9.4 97.9 (87.9–100.0)

Total vaccinated cohort

All participants in cohort 7698 9 25,584.5 0.4 7713 235 25,359.9 9.3 96.2 (92.7–98.3)

50–59 yr 3645 3 12,244.9 0.2 3644 95 12,162.5 7.8 96.9 (90.6–99.4)

60–69 yr 2244 5 7,674.1 0.7 2246 83 7,581.8 10.9 94.1 (85.6–98.1)

70 yr or older 1809 1 5,665.5 0.2 1823 57 5,615.6 10.2 98.3 (89.9–100.0)

* The total vaccinated cohort included all vaccinated participants for whom data related to efficacy end points were available. The modified 
vaccinated cohort excluded participants who did not receive the second dose of vaccine or who received a confirmed diagnosis of herpes 
zoster within 1 month after the second dose. Efficacy was calculated by means of the Poisson method.

† P<0.001 for all efficacy comparisons with placebo. Vaccine efficacy in each age group was adjusted for region. Overall vaccine efficacy was 
adjusted for age group and region.

‡ Data were censored at the time of the first confirmed diagnosis of herpes zoster.
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P: HZの既往やワクチン接
種歴がなく、免疫抑制状態
ではない50歳以上の患者

I: RZVを接種 (7698名)

C: PBOを接種 (7713名)

O: vaccine efficacy

平均フォローアップ3.2年

ZOE-50 study

N Engl J Med 2015;372:2087-96.
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frequent among participants 80 years of age or 
older than among those 70 to 79 years of age 
(Table S4 in the Supplementary Appendix).

 Safety
In ZOE-70, during a mean follow-up period of 
4.0 years, the overall incidence of serious adverse 

Figure 2. Risk of Development of Herpes Zoster after Vaccination.

Shown are the Kaplan–Meier estimates of the cumulative incidence (expressed as the percentage of the participants at risk) of the de-
velopment of herpes zoster during the period from 30 days after receiving the second dose of HZ/su or placebo to the end of follow-up 
among participants 70 years of age or older. Because of the declining numbers of participants at risk, the Kaplan–Meier curves have 
been truncated at 48 months after the second dose of HZ/su. Some cases occurred after 48 months. In each panel, the inset shows the 
same data on an expanded y axis.
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ZOE-70 study

P: HZの既往やワクチン接
種歴がなく、免疫抑制状態
ではない70歳以上の患者

I: RZVを接種 (6950名)

C: PBOを接種 (6950名)

O: vaccine efficacy

平均フォローアップ3.7年

N Engl J Med 2016;375:1019-32.



• IMIDsやその他の免疫抑制状態の患者はHZリスクが⾼いにも
かかわらず、臨床試験では⼤部分が対象から除外されており、
有効性や安全性は明らかになっていない。

• また新規の強⼒なアジュバントシステムであるAS01Bが組み
込まれていることによる全⾝反応と注射部位反応を含む
反応原性 reactogenicity の発症率が増加している。

• このアジュバントは、Salmonella sp.から得られたリポ多糖の
無毒化誘導体とチリ産ソープバーク樹⽪由来のサポニン(QS-
21)という2つの免疫刺激物質からなり、それらは相互的に
⾃然免疫反応を刺激する。
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2. 接種不適当者（予防接種を受けることが適当でない者）
被接種者が次のいずれかに該当すると認められる場合には、
接種を行ってはならない。

2.1 明らかな発熱を呈している者
2.2 重篤な急性疾患にかかっていることが明らかな者
2.3 本剤の成分によってアナフィラキシーを呈したことがある
ことが明らかな者

2.4 上記に掲げる者のほか、予防接種を行うことが不適当な状
態にある者

3. 製法の概要及び組成・性状
3.1 製法の概要
本剤は、抗原製剤及び専用溶解用液からなる。抗原製剤は組換
えDNA技術を応用して、チャイニーズハムスター卵巣（CHO）
細胞により産生された水痘帯状疱疹ウイルス（VZV）糖タンパ
ク質E（gE）抗原をクロマトグラフィーで精製し、安定剤を加
え充填した後、凍結乾燥したものである。専用溶解用液は、グ
ラム陰性菌Salmonella minnesota  R595株のリポ多糖の非毒
性型誘導体である3-脱アシル化-4’-モノホスホリルリピッドA
（MPL）、南米に自生する樹木Quillaja saponaria  Molinaの抽
出液を精製して得られた精製キラヤサポニン（QS-21）及びそ
れらを包含するリポソームからなるAS01Bアジュバントを含有
する。
なお、本剤は製造工程でウシの乳由来成分（カザミノ酸）を使
用している。また、セルバンクの構築時にブタの膵臓由来成分
（トリプシン）を使用している。
3.2 組成
抗原製剤を専用溶解用液で溶解後の本剤は0.5mL中に次の成分
を含有する。
販売名 シングリックス筋注用
有効成分 水痘帯状疱疹ウイルスgE抗原50μg

添加剤

精製白糖（20mg）、ポリソルベート80（0.08mg）、
リン酸二水素ナトリウム水和物（0.208mg）、リン
酸二カリウム（0.116mg）、MPL（50μg）、QS-21
（50μg）、ジオレオイルホスファチジルコリン（1mg）、
コレステロール（0.25mg）、無水リン酸一水素ナトリ
ウム（0.15mg）、リン酸二水素カリウム（0.54mg）、
塩化ナトリウム（4.385mg）

3.3 製剤の性状

販売名 シングリックス筋注用 
抗原製剤

シングリックス筋注用 
専用溶解用液

剤形・性状

白色の凍結乾燥注射剤
抗原製剤を専用溶解用液で
溶解したとき、乳白光を呈
する無色～微褐色の液

乳白光を呈する無色～
微褐色の液

pH 5.9～6.5（溶解後）
浸透圧比

（生理食塩液
に対する比）

1.4～1.6（溶解後）

4. 効能又は効果
帯状疱疹の予防

5. 効能又は効果に関連する注意
本剤を予防接種法に基づく水痘の予防接種に転用することはで
きない。

6. 用法及び用量
抗原製剤を専用溶解用液全量で溶解し、通常、50歳以上の成人
に0.5mLを2か月間隔で2回、筋肉内に接種する。

7. 用法及び用量に関連する注意
7.1 接種間隔
標準として1回目の接種から2か月後に2回目の接種を行うこと。
1回目の接種から2か月を超えた場合であっても、6か月後までに
2回目の接種を行うこと。
7.2 同時接種
医師が必要と認めた場合には、他のワクチンと同時に接種する
ことができる。［14.1.1参照］

8. 重要な基本的注意
8.1 本剤は、「予防接種実施規則」及び「定期接種実施要領」に準
拠して使用すること。
8.2 被接種者について、接種前に必ず問診、検温及び診察（視診、
聴診等）によって健康状態を調べること。
8.3 被接種者又は介護者に、接種当日は過激な運動は避け、接種部
位を清潔に保ち、また、接種後の健康監視に留意し、局所の異常
反応や体調の変化、さらに高熱、痙攣等の異常な症状を呈した場
合には、速やかに医師の診察を受けるよう事前に知らせること。
8.4 本剤と他の帯状疱疹ワクチンの互換性に関する安全性、免疫
原性、有効性のデータはない。

＊

＊2020年10月改訂（第1版）
日本標準商品分類番号

876313

規制区分：
生物由来製品
劇薬
処方箋医薬品注）

注） 注意－医師等の処方箋
により使用すること

ウイルスワクチン類
生物学的製剤基準

乾燥組換え帯状疱疹ワクチン
（チャイニーズハムスター卵巣細胞由来）

承認番号 23000AMX00460
販売開始 2020年1月

貯法：凍結を避けて、2～8℃で保存
有効期間：36ヵ月
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2. 接種不適当者（予防接種を受けることが適当でない者）
被接種者が次のいずれかに該当すると認められる場合には、
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1.4～1.6（溶解後）

4. 効能又は効果
帯状疱疹の予防

5. 効能又は効果に関連する注意
本剤を予防接種法に基づく水痘の予防接種に転用することはで
きない。

6. 用法及び用量
抗原製剤を専用溶解用液全量で溶解し、通常、50歳以上の成人
に0.5mLを2か月間隔で2回、筋肉内に接種する。

7. 用法及び用量に関連する注意
7.1 接種間隔
標準として1回目の接種から2か月後に2回目の接種を行うこと。
1回目の接種から2か月を超えた場合であっても、6か月後までに
2回目の接種を行うこと。
7.2 同時接種
医師が必要と認めた場合には、他のワクチンと同時に接種する
ことができる。［14.1.1参照］

8. 重要な基本的注意
8.1 本剤は、「予防接種実施規則」及び「定期接種実施要領」に準
拠して使用すること。
8.2 被接種者について、接種前に必ず問診、検温及び診察（視診、
聴診等）によって健康状態を調べること。
8.3 被接種者又は介護者に、接種当日は過激な運動は避け、接種部
位を清潔に保ち、また、接種後の健康監視に留意し、局所の異常
反応や体調の変化、さらに高熱、痙攣等の異常な症状を呈した場
合には、速やかに医師の診察を受けるよう事前に知らせること。
8.4 本剤と他の帯状疱疹ワクチンの互換性に関する安全性、免疫
原性、有効性のデータはない。
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AS01Bは⾃然免疫反応を刺激するため、
背景にあるIMIDsのflareを

引き起こしうるという理論的懸念がある



⽬的

IMIDs患者におけるRZVの安全性に関する
知⾒を得るため、疾患flare, 有害事象, HZ発症の
発⽣率を評価した。



患者
•Cleveland Clinic Rheumatology Departmentで
フォローされており、2018年2⽉から2020年3⽉の間に
RZVを接種した患者
•組み⼊れ基準：

- 18歳以上
- 研究期間中に最低1回はRZVを接種
- ワクチン接種時と12週後の間の臨床状況と

治療についてのデータが利⽤可能である



• Flareや有害事象、HZ発症は、患者ポータルや電話確認と
合わせてリウマチ科のチャートレビューで確認した。

• Flareの定義
それぞれのワクチン接種の12週以内に、

1) IMIDに関連したと主治医が感じた症状の悪化や新規の
症状が、カルテや電話、患者ポータルに記録されている

2) 主治医によりPSLの開始あるいは増量が⾏われた場合、
のどちらかを満たすものとした。



結 果



•622名が組み⼊れ基準に合致
- ⼥性 67%
- 年齢 67歳 (中央値)
- HZの既往あり 15%
- 359名 (58%) がIMIDsとしてフォロー
- 全体の43%, IMIDs患者の34.5%が、

RZVを受けるそれぞれ6.3年前と5.8年前に
LZVを接種済み



Results

Global cohort

In the study period, 622 patients met the inclusion crite-
ria; the majority were female (67%), and median age
was 67 years. Of the group, 15% reported a past history
of HZ. Concerning prior live zoster vaccine (LZV), we
found that 267/622 (43% of the global cohort) and 124/
359 (34.5% of IMID patients) were vaccinated with LZV
in a median 6.3 and 5.8 years before recombinant zoster
vaccine (RZV), respectively. In the entire cohort, 359
(58%) patients were followed for an IMID (Table 1) while
263 (42%) consulted for non-IMID including bone me-
tabolism (n¼ 135, 51%), primary osteoarthritis (n¼83,
32%) and fibromyalgia (n¼ 15, 6%) being the most
common non-IMID diagnoses.

RZV doses

A total of 146 patients (23%) received 1 dose of RZV,
while 476 (77%) received both doses with a median
interval of 2.9 months in between doses.

Adverse events

Among the 622 patients, 54 (8.7%) reported adverse
events temporally linked to the RZV injections. Local re-
action (redness, swelling, muscle pain and/or pain at in-
jection site) were the most frequently reported (n¼19,
3%), followed by general fatigue (2%), myalgias (2%)
and fevers (1%). Headaches, nausea and non-specific
flu-like symptoms were reported in <1% of patients.
Anaphylaxis occurred in one patient (0.2%). The majority

of AEs were considered mild (72%) or moderate (24%),
two were severe (severe hypersensitivity to RZV or any
component inducing anaphylaxis needing glucocorti-
coids, and severe myalgias that led the patient to defer
second injection).

Incident HZ

After a median 36 weeks of follow-up, the overall HZ in-
cidence was 0.6%: four patients reported outbreaks 2,
4, 10 and 10 months after the second RZV dose, re-
spectively. Of them, two had a history of outbreaks in
different areas that we considered retrospectively as re-
current zoster, but we had no way to confirm this as it
was extracted from the medical history. Three of them
were non-IMID patients (52-year-old with heart trans-
plant on post-transplant immunosuppression consulting
rheumatology for vitamin-D deficiency, 71-year-old with
bone marrow transplant for myelofibrosis consulting for
osteoporosis and 62-year-old with primary osteoarthritis
and no identified HZ risk factor other than age). One 77-
year-old patient had PMR and was on 5 mg/day of oral
glucocorticoid (GC); no other IMID patients experienced
HZ outbreaks.

IMID population

Of 359 IMID patients, the most common were RA
(n¼88, 25%), vasculitis (n¼ 50, 14%), PMR (n¼29,
8%), gout (n¼ 28, 8%) and SLE (n¼24, 7%). Baseline
treatment in this group included GC (n¼125, 35%, me-
dian dose 5 mg/day), conventional and biologic
DMARDs, with 17 patients on JAKi (5%) (Fig. 1).

TABLE 1 General characteristics of IMID patients according to glucocorticoid use and disease flare

General characteristics of IMID patients (n 5 359)

Age (years), median IQR 66 [60–74]
Gender (female) 236 (66%)
Ethnicity (White) 302 (84%)
Ethnicity (Black) 49 (14%)

Total IMID On GC "1 Flarea

IMID subgroups n¼359 (100%) n¼125 (35%) n¼59 (16%)
RA 88 (25%) 37 (42%) 21 (24%)
Vasculitis 50 (14%) 23 (46%) 5 (10%)
PMR 29 (8%) 21 (72%) 5 (17%)
Gout 28 (8%) 3 (11%) 5 (18%)
SLE 24 (7%) 10 (42%) 4 (17%)
PsA 20 (6%) 6 (30%) 2 (10%)
Inflammatory arthritis 19 (5%) 5 (26%) 3 (16%)
Sjögren 18 (5%) 0 (0%) 2 (11%)
SpA 17 (5%) 2 (12%) 2 (12%)
CPPD 14 (4%) 2 (14%) 3 (21%)
Myositis 9 (3%) 3 (33%) 2 (22%)
Scleroderma 9 (3%) 1 (11%) 0 (0%)
IBD related arthritis 8 (2%) 1 (13%) 1 (13%)
Other 26 (7%) 11 (42%) 4 (15%)

CPPD: calcium pyrophosphate deposition; GC: glucocorticoids; IBD: inflammatory bowel disease; IMID: immune mediated
inflammatory diseases; IQR: interquartile range; SpA: spondyloarthropathy. a"1 disease flare in the 12 week-period follow-
ing each RZV dose.

Safety of recombinant zoster vaccine
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Results

Global cohort

In the study period, 622 patients met the inclusion crite-
ria; the majority were female (67%), and median age
was 67 years. Of the group, 15% reported a past history
of HZ. Concerning prior live zoster vaccine (LZV), we
found that 267/622 (43% of the global cohort) and 124/
359 (34.5% of IMID patients) were vaccinated with LZV
in a median 6.3 and 5.8 years before recombinant zoster
vaccine (RZV), respectively. In the entire cohort, 359
(58%) patients were followed for an IMID (Table 1) while
263 (42%) consulted for non-IMID including bone me-
tabolism (n¼ 135, 51%), primary osteoarthritis (n¼83,
32%) and fibromyalgia (n¼ 15, 6%) being the most
common non-IMID diagnoses.

RZV doses

A total of 146 patients (23%) received 1 dose of RZV,
while 476 (77%) received both doses with a median
interval of 2.9 months in between doses.

Adverse events

Among the 622 patients, 54 (8.7%) reported adverse
events temporally linked to the RZV injections. Local re-
action (redness, swelling, muscle pain and/or pain at in-
jection site) were the most frequently reported (n¼19,
3%), followed by general fatigue (2%), myalgias (2%)
and fevers (1%). Headaches, nausea and non-specific
flu-like symptoms were reported in <1% of patients.
Anaphylaxis occurred in one patient (0.2%). The majority

of AEs were considered mild (72%) or moderate (24%),
two were severe (severe hypersensitivity to RZV or any
component inducing anaphylaxis needing glucocorti-
coids, and severe myalgias that led the patient to defer
second injection).

Incident HZ

After a median 36 weeks of follow-up, the overall HZ in-
cidence was 0.6%: four patients reported outbreaks 2,
4, 10 and 10 months after the second RZV dose, re-
spectively. Of them, two had a history of outbreaks in
different areas that we considered retrospectively as re-
current zoster, but we had no way to confirm this as it
was extracted from the medical history. Three of them
were non-IMID patients (52-year-old with heart trans-
plant on post-transplant immunosuppression consulting
rheumatology for vitamin-D deficiency, 71-year-old with
bone marrow transplant for myelofibrosis consulting for
osteoporosis and 62-year-old with primary osteoarthritis
and no identified HZ risk factor other than age). One 77-
year-old patient had PMR and was on 5 mg/day of oral
glucocorticoid (GC); no other IMID patients experienced
HZ outbreaks.

IMID population

Of 359 IMID patients, the most common were RA
(n¼88, 25%), vasculitis (n¼ 50, 14%), PMR (n¼29,
8%), gout (n¼ 28, 8%) and SLE (n¼24, 7%). Baseline
treatment in this group included GC (n¼125, 35%, me-
dian dose 5 mg/day), conventional and biologic
DMARDs, with 17 patients on JAKi (5%) (Fig. 1).

TABLE 1 General characteristics of IMID patients according to glucocorticoid use and disease flare

General characteristics of IMID patients (n 5 359)

Age (years), median IQR 66 [60–74]
Gender (female) 236 (66%)
Ethnicity (White) 302 (84%)
Ethnicity (Black) 49 (14%)

Total IMID On GC "1 Flarea

IMID subgroups n¼359 (100%) n¼125 (35%) n¼59 (16%)
RA 88 (25%) 37 (42%) 21 (24%)
Vasculitis 50 (14%) 23 (46%) 5 (10%)
PMR 29 (8%) 21 (72%) 5 (17%)
Gout 28 (8%) 3 (11%) 5 (18%)
SLE 24 (7%) 10 (42%) 4 (17%)
PsA 20 (6%) 6 (30%) 2 (10%)
Inflammatory arthritis 19 (5%) 5 (26%) 3 (16%)
Sjögren 18 (5%) 0 (0%) 2 (11%)
SpA 17 (5%) 2 (12%) 2 (12%)
CPPD 14 (4%) 2 (14%) 3 (21%)
Myositis 9 (3%) 3 (33%) 2 (22%)
Scleroderma 9 (3%) 1 (11%) 0 (0%)
IBD related arthritis 8 (2%) 1 (13%) 1 (13%)
Other 26 (7%) 11 (42%) 4 (15%)

CPPD: calcium pyrophosphate deposition; GC: glucocorticoids; IBD: inflammatory bowel disease; IMID: immune mediated
inflammatory diseases; IQR: interquartile range; SpA: spondyloarthropathy. a"1 disease flare in the 12 week-period follow-
ing each RZV dose.
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- ⾎管炎

・⼤〜中型⾎管炎 40%
(GCA 13名、RP 4名、ベーチェット病 2名、TAK 1名)

・⼩型⾎管炎 50%
(GPA 12名、EGPA 5名、MPA 5名、クリオグロブリン⾎管炎

2名、抗GBM抗体病 1名)

・その他 (CNS⾎管炎、網膜⾎管炎、⽪膚⾎管炎、軟⾻炎)



RZV接種時に受けていた治療

Vasculitis patients

Fifty patients carried a diagnosis of vasculitis: 40%
involved large to medium-sized vessels (13 GCA, four

relapsing polychondritis (RP), two Behçet, one
Takayasu), while 50% had small vessel vasculitis (12

GPA, five EGPA, five MPA, two cryoglobulinemia, one
Goodpasture), others (CNS, retinal, cutaneous vasculitis

and chondritis). BVAS before and after RZV was avail-
able for all 25 small-vessel vasculitis patients with a me-
dian score of 0 [IQR (0; 1.7)] before RZV and 0 [IQR (0;

2.7)] after.

Laboratory findings

Before vaccination, 96 (27%) patients had positive ANA,
47 (13%) positive ENA, 19 (5%) positive anti-DNA anti-

bodies, 71 (20%) positive RF, 54 (15%) positive anti-
cyclic citrullinated peptide (CCP) and 19 (5%) positive

ANCA. CRP was elevated (!1 mg/dl) in 36 patients
(13%). ESR was elevated (!20 mm) in 69 patients
(30%).

IMID flares

Sixteen percent (n¼59/359) of IMID patients experi-

enced a flare of their disease as documented in the
EMR by the treating rheumatologist. Incidence of flares

by disease was as follows: 21/88 RA patients (24%), 5/
29 PMR patients (17%), 4/24 SLE (17%), 3/19

inflammatory arthritis (16%), 2/17 SpA (12%) and 2/20

PsA (10%). Crystalline arthropathies flared in 3/14 (21%)
CPPD and 5/28 (18%) gout patients. Vasculitis flared in
5/50 (10%) cases: one MPA, one Behçet, one GCA, one

cutaneous vasculitis and one RP. Of the 59 patients
who flared, 34 flared after the first RZV dose, 17 after

the second dose (after a median 31 and 45 days follow-
ing the respective dose). Eight patients flared after both

doses (17 days after the first dose and 40 days after the
second, medians). RA patients had the highest flare rate

(n¼21, 24%). Flares occurred in temporal relation to a
treatment change in 18 cases (31%). Flares were most
often treated with GC (n¼27, 45%, median dose 20 mg/

day); 15 (25%) required a change in immunosuppressive
therapy.

Statistical analysis

Among IMID patients, univariate analysis revealed a
higher incidence of flares in patients on GC and Jak-
inhibitors at the time of vaccine (P ¼0.002 and 0.032, re-

spectively), and in RA patients (P ¼0.030) (Table 2). A
multivariate logistic regression analysis showed that only

GC use at time of vaccine remained significantly associ-
ated with flares [odds ratio (OR)¼2.31 (1.3–4.1),

P ¼0.004] after controlling for Jak-inhibitors and RA. A
secondary analysis excluded patients who had received

RZV in the same time period as an immunosuppressant
medication change (switching or discontinuing biologics,

FIG. 1 IMID patients: treatments received at the time of RZV

GC: glucocorticoids; IMID: immune mediated inflammatory disease; IVIg: intravenous immunoglobulin; Jak-i: Jak-
inhibitors; Other biologic: abatacept, apremilast, belimumab, mepolizumab, rituximab, secukinumab, tocilizumab,
ustekinumab; Other IS: other immunosuppressant, AZA: azathioprine, LEF: leflunomide, cyclosporine, MMF: myco-
phenolate mofetil, tacrolimus; RZV: recombinant zoster vaccine; TNF-i: TNF inhibitors.

Tiphaine Lenfant et al.
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-1回のみ接種 146名 (23%)
-2回とも接種 476名 (77%)

(間隔の中央値 2.9か⽉)

RZVの接種



有害事象
• 54/622名 (8.7%) で有害事象が報告された。

•局所反応 (注射部位の発⾚、腫脹、痛み、筋痛) が最多
(19名, 3%)

•全⾝倦怠感 (2%), 筋⾁痛 (2%), 発熱 (1%)

•頭痛、悪⼼、⾮特異的flu-likeな症状は＜1%

•⼤部分は軽症から中等症



HZの発症

•中央値36週間フォローし、全体の発症率は0.6% (4名)

•それぞれ接種から2, 4, 10, 10か⽉後に発症

• 4名のうち3名は⾮IMID患者

• IMID患者の1名は、PSL 5 mg/⽇内服中の77歳PMR患者



IMIDsのflare
• 59/359名 (16%) がflareを経験

RA 21/88名 24%
CPPD 3/14名 21%
痛⾵ 5/28名 18%
PMR 5/29名 17%
SLE 4/24名 17%
炎症性関節炎 3/19名 16%
⾎管炎* 5/50名 10%
SpA 2/17名 12%
PsA 2/20名 10%

*MPA, ベーチェット病, GCA, ⽪膚⾎管炎, RPが1名ずつ

34名は初回接種後に、17名は2回⽬接種後に
発症。8名は初回、2回⽬接種後のどちらでも
flareを発症した (それぞれ接種31⽇後と45⽇
後 (中央値) にflareを発症)。

18名では、flareは治療法の変更と時間的に
関連が⾒られた。

FlareはGCで治療されることが最も多く、
15名 (25%) では免疫抑制薬の変更を要した。



解析

adjusting daily dosages, tapering GC in the time around
RZV and before the onset of the IMID flare), and the ex-
posure to glucocorticoids at the time of RZV was no
longer a significant risk factor associated to flares.

A time-to-flare survival analysis was conducted using a

multivariate Cox-model: glucocorticoids use at the time
of vaccine remained the only significant predictor of an
IMID flare after the first RZV dose [hazard ratio (HR)¼2.4
(1.3–4.5), P ¼0.0039] (Fig. 2A). A second Cox-model

applied to the 263 IMID patients who received both RZV
doses showed that experiencing a flare after the first
dose was significantly associated with a flare after the se-
cond dose [HR¼3.9 (1.7–9), P ¼0.0015] (Fig. 2B).

Discussion

The introduction of RZV for the prevention of VZV repre-
sents a major advance in infection prevention though at
this early stage our knowledge of both efficacy and
safety in the setting of IMIDs remains limited. The cur-

rent study adds formidably in the effort to define safety
as we have examined a large and diverse patient popu-
lation receiving RZV in a real-life setting. A graphical
representation of the study and its findings can be found
in the graphical abstract (Supplementary Material).

Concern over vaccine safety is not a new issue and over

the years controversies about thimerosal, Guillain-Barré syn-
drome, autism and vaccine-induced autoimmune diseases

has led to decreased vaccine acceptance and uptake, al-
though these common vaccine controversies have essen-
tially been disproved [21].The specific concern surrounding
safety of RZV use in IMID patients arises from the vaccine’s
reactogenicity related to its potent adjuvant, and while there
is literature describing a rare entity called autoimmune/in-
flammatory syndrome induced by adjuvants (ASIA) [22], it is
strongly felt that vaccine benefits outweigh any potential
autoimmune side effects.

A major limitation of our knowledge of safety regard-
ing RZV use in IMID patients is that patients with active
IMIDs were largely excluded from the pivotal trials [7, 8].
In a post-hoc analysis of these trials focussing on adults
with potential IMIDs, Dagnew et al. found no difference
in reported serious adverse events after RZV; however,
none of these patients were on steroid sparing agents,
preventing application of their findings to a real-world
rheumatology practice [23].

To date, there remains a paucity of evidence about
the safety of RZV in IMID patients, in particular in
patients with systemic vasculitis and SLE, or about the
ongoing treatment at the time of vaccine. No risk factors
for IMID flare after RZV have been identified. In the cur-
rent study, our most notable finding was of all IMID
patients, the highest flare rate was observed in RA
patients, occurring in 24% (n¼21/88). Additionally, in a
multivariate analysis of all IMID patients, GC use at time
of RZV administration was significantly associated with
a higher incidence of flare. This was confirmed in the

TABLE 2 Statistical analysis of risk factors for IMID flare after RZV

No flare
(n 5 300)

Flare
(n 5 59)

Univariate
analysis

Multivariate analysis adjusted
for significant factors

P-value Adjusted OR [IC95%] P-value

Median age (years) 67 67 0.962
Gender (female) 66% 63% 0.592
Ethnicity (white) 84% 86% 0.445
RA (vs others) n¼67 22% n¼21 36% 0.030 1.57 [0.8, 2.98] 0.173
Treatment at RZV
Glucocorticoids 31% 53% 0.002 2.31 [1.3, 4.1] 0.004
Jak-inhibitors 4% 10% 0.032 2.09 [0.64, 6.34 0.203
HCQ 21% 25% 0.416
MTX 22% 25% 0.565
TNF inhibitors 14% 17% 0.509
Other biologic 12% 15% 0.539
Other immunosuppressant 14% 19% 0.358
Baseline laboratory findings
Elevated CRP (n¼270) 14% 11% 0.631
Median CRP (mg/dl) 0.3 0.4 0.597
Elevated ESR (n¼227) 31% 28% 0.710
Median ESR (mm) 9 10 0.842
Positive RF 19% 24% 0.405
Positive CCP 14% 20% 0.213
Positive ANA 27% 25% 0.803
Positive ANCA 6% 2% 0.177

CCP: anti-cyclic citrullinated peptide; OR: odds ratio; RZV: recombinant zoster vaccine. Bold text indicates values of statis-
tical significance (P <0.05).
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単変量解析では、ワクチン接種
時のGC使⽤、JAK阻害薬使⽤、
RA患者でflareの発症率が⾼い
とされた。

多変量ロジスティック回帰分析では、
ワクチン接種時のGC使⽤のみが
flareに関連していることが⽰された。

治療の変更(RZV投与前後やflare前の
Bioの変更や中⽌、投与量調整、GC
減量)をした時期とRZV接種が同じタ
イミングだった患者を除いた⼆次解
析では、RZV接種時のGC使⽤はflare
のリスク因⼦ではなかった。



survival analysis by Cox-model where GC was the only
factor associated with a flare. In rheumatology practice,
GC use is generally limited to the lowest dose and the
shortest duration possible, suggesting that in our study
population GC use may indicate active disease. Our
study is the first to identify a risk factor associated with
flare incidence in IMID patients after receiving RZV, sug-
gesting that it may be prudent to delay RZV administra-
tion until disease is quiescent.

Several studies have observed an increased risk of
gout flares in patients receiving RZV [8, 24] and other
vaccines [25]. In the current study, 18% (5/28) of gout
patients flared during the study time-period. The ASO1B

adjuvant system has been hypothesized to activate the
NLRP3 inflammasome, which can induce gout flares via
the maturation and release of interleukin-1 beta, a key
signal triggering the inflammatory cascade responsible
for acute gout. While this is of interest, the risk of gout
flare post-vaccination appears to be low and avoiding
vaccine administration due to concern for gout flare is
not recommended.

Another pertinent observation was that in 18 patients,
flares occurred in patients who had received RZV during
the same visit that a change in their underlying rheumat-
ic disease regimen was made (e.g. a steroid burst, a
DMARD or biologic change, medication hold or dose

FIG. 2 Time-to-flare survival analysis

(A) Survival analysis of the time to flare in the 12-week time period following the first dose of RZV in 359 IMID
patients (multivariate Cox-model). (B) Survival analysis of the time to flare in the 12-week time period following the se-
cond dose of RZV in 263 IMID patients having received both doses (multivariate Cox-model).
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Cox⽐例ハザードモデル

A) ワクチン接種時のGC使⽤は
RZV初回接種後のflareの有意な
予測因⼦だった

B) 初回接種後のflareが、2回⽬
接種後のflareに有意に関連して
いた



ディスカッション

•本研究では、GCの使⽤がflareのリスク因⼦だった。
•これは疾患活動性が⾼い状態だったことを⽰唆しているかも
しれず、疾患活動性が落ち着くまでは接種を遅らせるほうが
良いのかもしれない。



本研究の限界
•後⽅視的研究であり、flareを正確に捉えられていないかも
しれない (より軽微なものは⾒逃されている可能性がある)。

•対照群がないため、⼤部分の症例ではそのタイミングから
関連はありそうではあるが、flareとワクチン接種との間に
因果関係があるとは明確に⾔うことができない。

•短期間 (中央値 36週) のフォローに留まっており、RZVの
有効性については結論づけることはできない。


