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A Randomized, Placebo-Controlled Phase III Extension
Trial of the Long-Term Safety and Tolerability
of Anifrolumab in Active Systemic Lupus Erythematosus
Kenneth C. Kalunian,1 Richard Furie,2 Eric F. Morand,3 Ian N. Bruce,4 Susan Manzi,5 Yoshiya Tanaka,6

Kevin Winthrop,7 Ihor Hupka,8 Lijin (Jinny) Zhang,9 Shanti Werther,10 Gabriel Abreu,11 Micki Hultquist,12

Raj Tummala,12 Catharina Lindholm,13 and Hussein Al-Mossawi14

Objective. To explore long-term safety and tolerability of anifrolumab 300 mg compared with placebo in patients with
systemic lupus erythematosus (SLE) who completed a Treatment of Uncontrolled Lupus via the Interferon Pathway (TULIP)
trial and enrolled in the placebo-controlled 3-year long-term extension (LTE) study (ClinicalTrials.gov identifier: NCT02794285).

Methods. In the blinded LTE study, patients continued anifrolumab 300 mg, switched from anifrolumab 150 mg to
300 mg, or were re-randomized from placebo to receive either anifrolumab 300 mg or to continue placebo, adminis-
tered every 4 weeks. Primary comparisons in the LTE study were between patients who received anifrolumab
300 mg or placebo throughout the TULIP and LTE studies. For rare safety events, comparisons included patients
who received any anifrolumab dose during TULIP or LTE. When exposure differed, exposure-adjusted incidence rates
(EAIRs) per 100 patient-years were calculated.

Results. In the LTE study, EAIRs of serious adverse events (SAEs) were 8.5 with anifrolumab compared with 11.2 with
placebo; likewise, EAIRs of AEs leading to treatment discontinuation were 2.5 versus 3.2, respectively. EAIRs of non-
opportunistic serious infections were comparable between groups (3.7 with anifrolumab versus 3.6 with placebo). Expo-
sure-adjusted event rates of COVID-related AEs, including asymptomatic infections, were 15.5 with anifrolumab compared
with 9.8 with placebo. No COVID-related AEs occurred in fully vaccinated individuals. EAIRs of malignancy andmajor acute
cardiovascular events were low and comparable between groups. Anifrolumab was associated with lower cumulative glu-
cocorticoid use and greater mean improvement in the SLE Disease Activity Index 2000, compared with placebo.

Conclusion. This LTE study represents the longest placebo-controlled clinical trial performed in SLE to date. No
new safety findings were identified in the LTE study, supporting the favorable benefit–risk profile of anifrolumab for
patients with moderate-to-severe SLE receiving standard therapy.
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研究デザイン

・第Ⅲ相プラセボ対照⼆重盲検化ランダム化
⽐較試験の3年間の⻑期延⻑ (LTE) 試験



患者 - LTE試験の適格基準 -

・TULIP-1/2試験で52週間の試験期間を完遂した
・以下の安全性関連基準を満たした

・反復した結核検査で活動性結核を否定
(新規のLTBIがあれば治療が必要)

・HIV検査陰性
・繰り返したPap smearで悪性所⾒なし



患者 - LTE試験の適格基準 -

・リアルワールドの診療を反映するため、調査医
師は臨床判断に基づいて、背景の標準治療の追加
や変更を許可された

・ただし、CY, 他の⽣物学的製剤, IVIG, GCの点滴
は許可されなかった



患者 - LTE試験の除外基準 -

・試験の評価を妨げるような体調である
・他の臨床試験に参加している
・60⽇以内に以下の免疫抑制薬を標準量以上に使
⽤している

(AZA, MMF, MTX, MZR)



アウトカム



主要評価項⽬

有害事象 (AEs), 重篤な有害事象 (SAEs) の発⽣率
により評価された安全性と忍容性



探索的評価項⽬

・SLEDAI-2K
・Physicians Global Assessment (PhGA)
・GCの使⽤
・Flareの発⽣率と重症度
・SDI など



COVID-19パンデミック中の曝露状況

・LTE試験は2016年6⽉30⽇に開始され、COVID-
19パンデミック (2020年3⽉11⽇から) 中も継続さ
れた。

該当する機関の標準的なCOVID-19ワクチンスケ
ジュールに沿って、承認されたワクチンを必要な
回数接種した場合にワクチン接種完了とされた。



統計解析
・患者のベースラインの特徴、全ての安全性データ、⼤部分の

有効性データは記述統計により要約された。
・安全性データは曝露で調整した発症率 exposure-adjusted

incidence rate (EAIRs) によって計算された。
・COVIDに関連した安全性はパンデミック中のリスクのある

期間に基づいた発⽣率によって記述された。
・SLEDAI-2Kのベースラインからの平均の変化は、ベースの値、

治療群、visit、ランダム化層別化因⼦を含む共分散解析を
⽤いて決定された。



結果



repeat tuberculosis test showing no active tuberculosis (or if newly
positive for latent tuberculosis, prophylaxis treatment was required),
negative HIV test, and repeated Pap smear test without malignancy.
Patients were excluded if they had any condition that would have
interfered with study evaluation or if they were concurrently enrolled
in another clinical study. Patients were also excluded if they received

any above-standard clinical doses of azathioprine; mycophenolate
mofetil; mycophenolic acid; oral, subcutaneous, or intramuscular
methotrexate; or mizoribine within the preceding 60 days.

The extension study was designed to reflect real-world clini-
cal practice, allowing investigators to add or change background
standard care treatment, including immunosuppressants and

Figure 1. Patients included in the TULIP-1 or TULIP-2 trials and LTE study: treatment randomization and treatment group definitions. aThere was
an 8-week safety follow-up period. bPatients randomized to receive anifrolumab 150 mg were all in TULIP-1. cPatients were re-randomized to
receive anifrolumab 300 mg or placebo for the LTE study. TULIP-1 = Treatment of Uncontrolled Lupus via the Interferon Pathway 1;
IP = investigational product; LTE = long-term extension.
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LTE anifrolumab群
n = 257名

69.3%が完遂

LTE PBO群
n = 112名

48.2%が完遂



glucocorticoids, based on clinical judgment. However, use of
cyclophosphamide, other biologic drugs, intravenous immuno-
globulin, or intravenous glucocorticoids was not permitted.

Study outcomes. The primary outcome was long-term
safety and tolerability as assessed by rates of adverse events
(AEs), serious AEs (SAEs) including those leading to deaths, AEs
leading to treatment discontinuation (DAEs), and AEs of special
interest (AESIs). Safety information was collected at every visit.
Exploratory efficacy outcomes included SLE Disease Activity Index
2000 (SLEDAI-2K), Physician Global Assessment (PhGA), glucocor-
ticoid use, flare incidence and severity, and the Systemic Lupus
International Collaborating Clinics/American College Rheumatology
Damage Index (SDI) global score. Further information on safety

and efficacy assessments is described in Supplementary Methods
(available on the Arthritis & Rheumatology website at https://
onlinelibrary.wiley.com/doi/10.1002/art.42392).

Exposure during the COVID-19 pandemic. The LTE
study started on June 30, 2016 (15) and continued during the
COVID-19 pandemic, which was declared on March 11, 2020
by the World Health Organization (16). Total exposure during the
pandemic was calculated for each patient as:

Total exposure = end of period – start date of the pandemic + 1

Patients were considered to be fully vaccinated against COVID-19
if they received an approved vaccine for the required number of

Table 1. Demographics and SLE disease characteristics at baseline in the TULIP trials and at LTE study entry (week 52) for patients who contin-
ued treatment in the LTE study*

TULIP baseline
(week 0)

LTE entry
(week 52)

Characteristic

LTE
anifrolumab

300 mg
(n = 257)

LTE
placebo
(n = 112)

LTE
anifrolumab

300 mg
(n = 257)

LTE
placebo
(n = 112)

Age, mean ± SD years 43.4 ± 12.0 41.4 ± 11.5 – –
Female sex 237 (92.2) 103 (92.0) – –

Race – –
White 173 (67.3) 77 (68.8) – –

Black 28 (10.9) 11 (9.8) – –
Asian 33 (12.8) 10 (8.9) – –
Other 15 (5.8) 11 (9.8) – –

Hispanic or Latino 54 (21.0) 28 (25.0) – –
Geographic region – –

US/Canada 98 (38.1) 44 (39.3)
Europe 90 (35.0) 41 (36.6) – –
Latin America 33 (12.8) 15 (13.4) – –

Asia Pacific 31 (12.1) 8 (7.1) – –
Other (rest of world) 5 (1.9) 4 (3.6) – –

Time from initial SLE diagnosis to
randomization, median (range) months

92.0 (0–555) 80.5 (6–503) – –

SLEDAI-2K
Mean ± SD 11.2 ± 3.7 11.3 ± 3.6 4.9 ± 3.5 5.9 ± 4.3
Score ≥10 184 (71.6) 80 (71.4) 30 (11.7) 25 (22.3)

PhGA score, mean ± SD 1.8 ± 0.4 1.8 ± 0.4 0.7 ± 0.5 0.9 ± 0.6
SDI global score, mean ± SD 0.6 ± 1.1 0.6 ± 0.9 0.7 ± 1.1 0.7 ± 0.9
SDI global score ≥1 90 (35.0) 46 (41.1) 97 (37.7) 51 (45.5)
Type I IFN gene signature high 206 (80.2) 93 (83.0) – –
ANA positive 229 (89.1) 99 (88.4) 211 (82.1) 97 (86.6)
Anti-dsDNA positive 113 (44.0) 38 (33.9) 93 (36.2) 38 (33.9)
Abnormal (low) complement C3 90 (35.0) 36 (32.1) 77 (30.0) 38 (33.9)
Abnormal (low) complement C4 56 (21.8) 19 (17.0) 37 (14.4) 22 (19.6)
Baseline SLE treatments
GCs (prednisone or equivalent) 208 (80.9) 92 (82.1) 184 (71.6) 87 (77.7)
Antimalarials 171 (66.5) 83 (74.1) 169 (65.8) 81 (72.3)
Azathioprine 42 (16.3) 18 (16.1) 41 (16.0) 17 (15.2)
Methotrexate 45 (17.5) 26 (23.2) 44 (17.1) 26 (23.2)
Mycophenolate 37 (14.4) 14 (12.5) 36 (14.0) 13 (11.6)
NSAIDs 27 (10.5) 14 (12.5) 28 (10.9) 14 (12.5)

* Except where indicated otherwise, values are the number (%). SLE = systemic lupus erythematosus; TULIP = Treatment of Uncontrolled Lupus
via the Interferon Pathway; LTE = long-term extension; SLEDAI-2K = SLE Disease Activity Index 2000; PhGA = Physician Global Assessment;
SDI = Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index; IFN = interferon;
ANA = antinuclear antibody; anti-dsDNA = anti–double-stranded DNA; GCs = glucocorticoids; NSAIDs = nonsteroidal antiinflammatory drugs.

KALUNIAN ET AL4
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doses, in line with standard COVID-19 vaccination schedules in the
relevant time period.

Statistical analysis. Baseline demographics and charac-
teristics, all safety data (AEs, SAEs, deaths, DAEs, and AESIs),
and most efficacy data (SLEDAI-2K, PhGA, flare rates, and SDI)
were summarized by descriptive statistics. Safety data were cal-
culated as exposure-adjusted incidence rates (EAIRs). COVID-
related safety events were described by event rates based on
time at risk during the pandemic. Mean change from baseline in
SLEDAI-2K was determined using an analysis of covariance,
including baseline value (continuous), treatment group, visit, and
randomization stratification factors (type I IFN gene signature test
result at screening and glucocorticoid dose at baseline). For gluco-
corticoid use, standardized area under the curve (AUC) and pro-
portion of patients by glucocorticoid dose were both presented
by treatment group and by year with summary statistics. Additional
details on exposure and sensitivity analyses for glucocorticoid use
and assessment of flares are provided in the Supplementary
Methods (https://onlinelibrary.wiley.com/doi/10.1002/art.42392).

Data availability. Data underlying the findings described
herein may be obtained in accordance with AstraZeneca’s data
sharing policy described at https://astrazenecagrouptrials.
pharmacm.com/ST/Submission/Disclosure. Reuse is permitted
only with permission from AstraZeneca.

RESULTS

Treatment randomization, patient disposition,
demographics, and baseline characteristics. Of 639
patients who completed treatment in the TULIP studies,
547 enrolled in the LTE study and were randomized to receive
≥1 dose of treatment (Figure 1 and Supplementary Figure 1,
https://onlinelibrary.wiley.com/doi/10.1002/art.42392). There were
257 patients who continued anifrolumab 300 mg (LTE anifrolu-
mab 300 mg) and 67 patients transitioned from anifrolumab
150 mg to 300 mg. The 223 patients who received placebo in
TULIP-1 or TULIP-2 were re-randomized 1:1 to receive anifrolu-
mab 300 mg (n = 111) or placebo (n = 112; LTE placebo) in
the LTE.

Among patients who would go on to comprise primary LTE
safety comparison groups (LTE anifrolumab 300 mg and LTE pla-
cebo groups), demographics and baseline disease characteris-
tics at the start of TULIP studies were generally well balanced
between groups (Table 1), and similar proportions of patients
were receiving glucocorticoids or immunosuppressants. Baseline
characteristics at the first LTE visit are also included in Table 1.
Use of concomitant medications, other than glucocorticoids,
remained broadly comparable during the LTE study between the
LTE anifrolumab 300 mg and LTE placebo groups; further infor-
mation on concomitant medications and vaccinations are sum-
marized in the Supplementary Results and Supplementary
Table 1 (https://onlinelibrary.wiley.com/doi/10.1002/art.42392).

Table 2. AEs, SAEs, deaths, AESIs, and EAIRs in any category during treatment and follow-up during weeks 52–216 (LTE years 2–4)*

LTE anifrolumab 300 mg (n = 257;
exposure 683.5 patient-years†)

LTE placebo (n = 112;
exposure 250.3 patient-years†)

No. (%)
EAIR (per 100
patient-years)‡ No. (%)

EAIR (per 100
patient-years)‡

Any AE 226 (87.9) 33.1 94 (83.9) 37.6
Any SAE (including events with outcome of death) 58 (22.6) 8.5 28 (25.0) 11.2
Any AE with outcome of death 3 (1.2) 0.4 1 (0.9) 0.4
Any DAE 17 (6.6) 2.5 8 (7.1) 3.2
Any AE of severe intensity 43 (16.7) 6.3 13 (11.6) 5.2
Any AESI 75 (29.2) 11.0 24 (21.4) 9.6
Any AESI of non-opportunistic serious infections 25 (9.7) 3.7 9 (8.0) 3.6
Any AESI of herpes zoster 23 (8.9) 3.4 7 (6.3) 2.8
Any AESI of latent tuberculosis§ 16 (6.2) 2.3 2 (1.8) 0.8
Any AESI of influenza 15 (5.8) 2.2 2 (1.8) 0.8
Any AESI of major acute cardiovascular events¶ 5 (1.9) 0.7 3 (2.7) 1.2
Any AESI of malignancy 2 (0.8) 0.3 2 (1.8) 0.8
Any AESI of anaphylaxis 0 0 0 0
Any AESI of opportunistic infections 0 0 3 (2.7) 1.2
Any AESI of vasculitis 0 0 0 0

* Data presented are solely from the extension period. Only analyses of descriptive statistics were performed. AE = adverse event;
SAE = serious AE; DAE = AE leading to treatment discontinuation; AESI = AE of special interest; LTE = long-term extension.
† Exposure in days for each patient was calculated as: the earlier of either (i.e., date of last dose of treatment + 84 days, or date of study
discontinuation) − date of first dose of treatment + 1 day.
‡ The exposure-adjusted incident rate (EAIR) per 100 patient-years was defined as the number of patients with the specific event divided by the
total exposure in years × 100. The exposure time was defined as from the date of first administration of treatment to death, end of treatment +
84 days, or end of study, whichever came first.
§ Latent tuberculosis was defined as a positive interferon-γ release assay result. All patients were required to be tested at least annually and, in
some cases, more often, depending on the result. No active cases of tuberculosis were reported.
¶ According to the cardiovascular event adjudication committee.

ANIFROLUMAB LONG-TERM EXTENSION STUDY 5
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・有害事象, 重篤な有害事象, 死亡, 薬剤中⽌に⾄る有害事象は全て同等だった。
・Anifrolumab群でのSAE発⽣率は年々低下し、TULIP試験期間中 (最初の1年) よりも、LTE期間中で
より低かった (PBO群でも同様)。
・LTBIとインフルエンザはanifrolumab群で多かった。
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Table 1 (https://onlinelibrary.wiley.com/doi/10.1002/art.42392).

Table 2. AEs, SAEs, deaths, AESIs, and EAIRs in any category during treatment and follow-up during weeks 52–216 (LTE years 2–4)*

LTE anifrolumab 300 mg (n = 257;
exposure 683.5 patient-years†)

LTE placebo (n = 112;
exposure 250.3 patient-years†)

No. (%)
EAIR (per 100
patient-years)‡ No. (%)

EAIR (per 100
patient-years)‡

Any AE 226 (87.9) 33.1 94 (83.9) 37.6
Any SAE (including events with outcome of death) 58 (22.6) 8.5 28 (25.0) 11.2
Any AE with outcome of death 3 (1.2) 0.4 1 (0.9) 0.4
Any DAE 17 (6.6) 2.5 8 (7.1) 3.2
Any AE of severe intensity 43 (16.7) 6.3 13 (11.6) 5.2
Any AESI 75 (29.2) 11.0 24 (21.4) 9.6
Any AESI of non-opportunistic serious infections 25 (9.7) 3.7 9 (8.0) 3.6
Any AESI of herpes zoster 23 (8.9) 3.4 7 (6.3) 2.8
Any AESI of latent tuberculosis§ 16 (6.2) 2.3 2 (1.8) 0.8
Any AESI of influenza 15 (5.8) 2.2 2 (1.8) 0.8
Any AESI of major acute cardiovascular events¶ 5 (1.9) 0.7 3 (2.7) 1.2
Any AESI of malignancy 2 (0.8) 0.3 2 (1.8) 0.8
Any AESI of anaphylaxis 0 0 0 0
Any AESI of opportunistic infections 0 0 3 (2.7) 1.2
Any AESI of vasculitis 0 0 0 0

* Data presented are solely from the extension period. Only analyses of descriptive statistics were performed. AE = adverse event;
SAE = serious AE; DAE = AE leading to treatment discontinuation; AESI = AE of special interest; LTE = long-term extension.
† Exposure in days for each patient was calculated as: the earlier of either (i.e., date of last dose of treatment + 84 days, or date of study
discontinuation) − date of first dose of treatment + 1 day.
‡ The exposure-adjusted incident rate (EAIR) per 100 patient-years was defined as the number of patients with the specific event divided by the
total exposure in years × 100. The exposure time was defined as from the date of first administration of treatment to death, end of treatment +
84 days, or end of study, whichever came first.
§ Latent tuberculosis was defined as a positive interferon-γ release assay result. All patients were required to be tested at least annually and, in
some cases, more often, depending on the result. No active cases of tuberculosis were reported.
¶ According to the cardiovascular event adjudication committee.
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LTE期間中のHZ

・Anifrolumab 150 → 300mg群 (n = 67)：11名 (16.4%), EAIR 6.6
・PBO → anifrolumab 300mg群 (n = 111：14名 (12.6%), EAIR 4.9

HZの発症率は年々低下しており、TULIP試験期間中 (最初の1年) よりもLTE期間中ではより低かった。
TULIP試験では3名がHZにより中⽌になったが、LTEの3年間では5名がHZにより中⽌となった。



LTEおよびTULIP + LTEでの死亡
LTE期間
・LTE anifrolumab群,  LTE PBO群共に0.4/100⼈年

・Anifrolumab群 → COVID-19 1名, 肺炎2名
・PBO群 → 急性⼼筋梗塞 1名

・PBO → anifrolumab群でCOVID-19による死亡が2名

TULIP + LTE期間
・TULIP 3名 + LTE 9名 (上記6名含む)
・10/12名がどこかでanifrolumabを使⽤していた



TULIP + LTEでの稀な有害事象

For patients who continued to the LTE, the mean ± SD
SLEDAI-2K global scores at baseline in the TULIP
trials were 11.2 ± 3.7 in the LTE anifrolumab 300 mg group and
11.3 ± 3.6 in the LTE placebo group. These were consistent with
the overall TULIP population (5,6).

Of patients in the LTE anifrolumab 300 mg group, 69.3%
(178 of 257) completed the 3-year extension study, compared
with 48.2% (54 of 112) of patients in the LTE placebo
group (Supplementary Figure 1, https://onlinelibrary.wiley.com/
doi/10.1002/art.42392). The most commonly reported reasons
for discontinuation were withdrawal by patient and lack of effi-
cacy. Eight patients discontinued treatment because of the
COVID-19 pandemic (LTE anifrolumab 300 mg group, n = 7
[2.7%]; LTE placebo group, n = 1 [0.9%]). During the extension
study, overall anifrolumab exposure in the LTE anifrolumab
300 mg group was 683.5 patient-years compared with 250.3
patient-years of exposure to placebo in the LTE placebo group.
The total exposure to anifrolumab across all doses and all groups
in the TULIP studies and the 3-year LTE study was 1,568 patient-
years.

Safety. The safety profile of anifrolumab in SLE during
the TULIP studies has been published (5,6). Safety results for
the LTE study alone (years 2–4) are shown in Table 2, and safety
results for the TULIP + LTE studies (4 years from the start of
TULIP to the end of the LTE study) are shown in Table 3.

Focusing on a comparison of the LTE anifrolumab 300 mg
group versus the LTE placebo group, EAIRs per 100 patient-
years of any AE (33.1 versus 37.6), any SAE including events with
outcome of death (8.5 versus 11.2), and any DAE (2.5 versus 3.2)
were all generally similar between groups (Table 2). Safety profiles
of the 2 switch groups in the LTE study are included in Supple-
mentary Table 2 (https://onlinelibrary.wiley.com/doi/10.1002/art.
42392). The long-term safety profile of anifrolumab in patients
who received any dose (all anifrolumab group) was consistent
with that observed in the combined TULIP + LTE data set
(combined anifrolumab 300 mg group) (Table 3).

Safety during the LTE period. The most common AEs in
the LTE by EAIRs per 100 patient-years were nasopharyngitis
(9.7 versus 5.5), urinary tract infection (8.5 versus 6.3), and upper

Table 3. AEs, SAEs, deaths, AESIs, and EAIRs in any category during treatment and follow-up during weeks 0–216 (TULIP + LTE years 1–4)*

All anifrolumab
(n = 560;

exposure 1,568.0
patient-years†)

Combined anifrolumab
300 mg (n = 358;
exposure 1,026.2
patient-years†)

All placebo
(n = 360;

exposure 587.1 patient-years†)

No. (%)
EAIR (per 100
patient-years)‡ No. (%)

EAIR (per 100
patient-years)‡ No. (%)

EAIR (per 100
patient-years)‡

Any AE 522 (93.2) 33.3 338 (94.4) 32.9 318 (88.3) 54.2
Any SAE (including events with
outcome of death)

147 (26.3) 9.4 92 (25.7) 9.0 91 (25.3) 15.5

Any AE with outcome of death 10 (1.8) 0.6 5 (1.4) 0.5 2 (0.6) 0.3
Any DAE 59 (10.5) 3.8 35 (9.8) 3.4 30 (8.3) 5.1
Any AE of severe intensity 102 (18.2) 6.5 67 (18.7) 6.5 46 (12.8) 7.8
Any death of COVID-19 infection 2 (0.4) 0.1 1 (0.3) 0.1 0 0
Any AESI 180 (32.1) 11.5 113 (31.6) 11.0 61 (16.9) 10.4
Any AESI of herpes zoster 75 (13.4) 4.8 45 (12.6) 4.4 13 (3.6) 2.2
Any AESI of non-opportunistic
serious infections

55 (9.8) 3.5 37 (10.3) 3.6 29 (8.1) 4.9

Non-opportunistic serious
infections of COVID-19

9 (1.6) 0.6 6 (1.7) 0.6 0 0

Any AESI of influenza 36 (6.4) 2.3 20 (5.6) 1.9 11 (3.1) 1.9
Any AESI of latent tuberculosis§ 27 (4.8) 1.7 20 (5.6) 1.9 4 (1.1) 0.7
Any AESI of opportunistic
infections

3 (0.5) 0.2 1 (0.3) 0.1 4 (1.1) 0.7

Any AESI of anaphylaxis 1 (0.2) 0.1 0 0 0 0
Any AESI of malignancy 12 (2.1) 0.8 7 (2.0) 0.7 4 (1.1) 0.7
Any AESI of major acute
cardiovascular events

12 (2.1) 0.8 6 (1.7) 0.6 3 (0.8) 0.5

Any AESI of vasculitis 0 0 0 0 0 0

* Data presented are combined from the Treatment of Uncontrolled Lupus via the Interferon Pathway (TULIP) trials and the extension study.
Only descriptive statistics were performed. See Table 2 for other definitions.
† Exposure in days for each patient was calculated as: the earlier of either (i.e., date of last dose of treatment + 84 days, or date of study discon-
tinuation) − date of first dose of treatment + 1 day.
‡ The EAIR per 100 patient-years was defined as the number of patients with the specific event divided by the total exposure in years ×100. The
exposure time was defined as from the date of first administration of treatment to death, end of treatment + 84 days, or end of study, which-
ever came first.
§ Latent tuberculosis was defined as a positive interferon-γ release assay result. All patients were required to be tested at least annually and, in
some cases, more often, depending on the result. No active cases of tuberculosis were reported.
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・⽇和⾒感染症、アナフィラキシー、悪性腫瘍、急性の⼼⾎管イベントは両群で稀だった



COVID-19パンデミック中のCOVID関連有害事象

・COVID関連有害事象の発⽣率：All anifrolumab群 15.5/100⼈年, LTE PBO群 9.8/100⼈年
・COVID関連の重篤な有害事象発⽣率： All anifrolumab群 7.2/100⼈年, LTE PBO群 2.4/100⼈年

・Anifrolumab 300mg群でCOVID-19を発症した33名のうち、48.5%が重症だった。
・対してPBO群ではCOVID-19が4名発症し、25% (1名) が重症だった。

・ワクチン接種完了した患者ではCOVID-19は発症しなかった。
・Anifrolumab 300mg群で死亡した3名は、パンデミックの最初の6か⽉間の症例だった。pneumonia (combined anifrolumab 300 mg [n = 1]), COVID-19

(combined anifrolumab 300 mg [n = 1]; placebo to anifrolumab
300 mg [n = 1]), and unknown causes (placebo to anifrolumab
300 mg [n = 1]).

Event rates (based on time at risk during the pandemic) for
COVID-related AEs were 15.5 in patients receiving all anifrolu-
mab 300 mg compared with 9.8 in patients receiving placebo.
Rates of COVID-related SAEs were higher with anifrolumab
300 mg compared with placebo during the LTE study (7.2 versus
2.4) (Table 4). Of the 33 patients receiving anifrolumab 300 mg
who reported a COVID-related AE, 16 were serious (48.5%);
1 patient receiving placebo reported a COVID-related SAE (1 of
4 [25%]) (Supplementary Figure 2, https://onlinelibrary.wiley.
com/doi/10.1002/art.42392). Of note, asymptomatic positive
COVID-19 tests were considered COVID-related AEs. No
COVID-related AEs occurred in patients after they were fully vac-
cinated. Twenty-one patients in the anifrolumab 300 mg group
and 9 in the placebo group were fully vaccinated against
COVID-19. The 3 deaths in patients receiving anifrolumab
300 mg each occurred in different countries within the first
6 months of the pandemic.

Immunogenicity. Treatment-emergent antidrug antibod-
ies were detected in 3.1% of patients (17 of 548) receiving all ani-
frolumab throughout the 4-year treatment period, with no trend or
pattern to suggest any association with AEs.

Efficacy. All efficacy data were evaluated in the combined
anifrolumab 300mg group (n = 358) and compared with the com-
bined placebo group (n = 178) throughout the TULIP and LTE
periods. For patients who continued into the LTE study, baseline
(start of TULIP) mean ± SD SLEDAI-2K scores were 11.4 ± 3.8
in the combined anifrolumab 300 mg group and 11.3 ± 3.9 in

the combined placebo group. At LTE start (week 52),
mean ± SD scores were 5.1 ± 3.5 and 6.0 ± 4.1, respectively.
During the LTE study, patients in the combined anifrolumab
300 mg group had greater mean improvement in SLEDAI-2K,
with sustained improvement over time compared with the com-
bined placebo group (Figure 2A); the mean SLEDAI-2K score
steadily decreased from baseline to week 52 in the TULIP period
and continued to decrease during the LTE period to week 208 in
the combined anifrolumab 300 mg group. Similar patterns were
observed in the mean clinical SLEDAI-2K score changes from
baseline to week 208 (Supplementary Figure 3, https://
onlinelibrary.wiley.com/doi/10.1002/art.42392). The mean PhGA
score decreased from 1.8 at TULIP baseline to 0.6 at week
208 in the combined anifrolumab 300 mg group and from 1.8 to
0.7 in the combined placebo group (Supplementary Table 5,
https://onlinelibrary.wiley.com/doi/10.1002/art.42392).

For each of the 4 years during the TULIP + LTE period, the
cumulative glucocorticoid dose was lower among patients in the
combined anifrolumab 300 mg group compared with the com-
bined placebo group (standardized AUC; Figure 2B), which
excluded 3 patients in the anifrolumab group due to missing data.
Reduction in SLEDAI-2K was achieved in parallel with reduction
of the mean glucocorticoid dose (Supplementary Figure 4,
https://onlinelibrary.wiley.com/doi/10.1002/art.42392). The pro-
portion of patients receiving mean glucocorticoid doses
>7.5 mg/day was lower in the combined anifrolumab 300 mg
group compared with the combined placebo group over the
4 years spanning the TULIP and extension periods (Figure 2C).
At the end of LTE study (year 4), 9.9% of patients in the combined
anifrolumab 300 mg group were receiving >7.5 mg/day of gluco-
corticoids compared with 29.3% in the combined placebo group.

The overall annualized flare rate was 0.1 in the combined
anifrolumab 300 mg group and 0.2 in the combined placebo

Table 4. COVID-19–related AEs and event rates during treatment and follow-up of the LTE study*

All anifrolumab (n = 325 at start of
pandemic†; exposure during

pandemic 227.7 patient-years‡)

LTE anifrolumab 300 mg (n = 201 at
start of pandemic†; exposure during

pandemic 143.5 patient-years‡)

LTE placebo (n = 64 at start of
pandemic†; exposure during
pandemic 42.7 patient-years‡)

AE SAE

AE with
outcome
of death AE SAE

AE with
outcome
of death AE SAE

AE with
outcome
of death

Patients with an
event, no. (%)

33 (10.2) 16 (4.9) 3 (0.9) 22 (10.9) 10 (5.0) 1 (0.5) 4 (6.3) 1 (1.6) 0

Time at risk,
patient-years§

213.6 221.6 227.4 134.1 140.4 143.4 40.7 42.4 42.7

Event rate 15.5 7.2 1.3 16.4 7.1 0.7 9.8 2.4 0.0
(95% CI)¶ (10.6–21.7) (4.1–11.7) (0.3–3.9) (10.3–24.8) (3.4–13.1) (0.02–3.9) (2.7–25.1) (0.1–13.1) (0.00–8.6)

* 95% CI = 95% confidence interval (see Table 2 for other definitions).
† The start date of the COVID-19 pandemic was March 11, 2020, as declared by the World Health Organization.
‡ Exposure during the pandemic for each patient was calculated as: the end of period − start date of the COVID-19 pandemic + 1. End of period
was the earliest of the following: date of last dose of treatment + 84 days, date of study discontinuation, death, or withdrawal of consent.
§ Total exposure for number (%) data. The time at risk was defined as time (including start and end date) from the start date of the COVID-19
pandemic to the date of first event or end of period, whichever came first.
¶ The event rate per 100 patient-years was defined as the number of patients with an event divided by the total time at risk during the pan-
demic in years × 100. Time at risk was defined as the date of start of the pandemic to death, end of treatment + 84 days, or end of study, which-
ever came first. When reporting events that occurred during treatment only, end of period + 28 days instead of 84 days was considered.
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免疫原性

4年間を通じての抗薬物抗体の出現は3.1%の

患者で⾒られた (17/548名)



有効性 - SLEDAI-2K -

・LTE試験期間中、combined PBO群よりもcombined anifrolumab群でより改善した

・Clinical SLEDAI-2Kでも同様の経過だった

Figure 2. Efficacy results during the TULIP trials and long-term extension study (TULIP + LTE) period in the combined anifrolumab 300mg group
compared with the combined placebo group. A, Change in the mean Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K)
score from baseline to week 216.B, Cumulative glucocorticoid (GC) dose standardized area under the curve (AUC) during the 4-year study period.
C, Percentage of patients by glucocorticoid dose group at each year during the TULIP trials and the LTE study (excluding 3 patients from the com-
bined anifrolumab 300 mg group who received a glucocorticoid dose >40 mg/day at TULIP study baseline). The combined anifrolumab 300 mg
group includes patients randomized to receive anifrolumab 300 mg at the start of a TULIP study and to continue receiving anifrolumab 300 mg
in the LTE study. The combined placebo group includes patients randomized to receive placebo at the start of a TULIP study and to continue
receiving placebo in the LTE study. LS = least-squares.
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有効性 - PhGA -

・Combined anifrolumab群
TULIP試験のベースラインPhGA 1.8 → 0.6 at week 208

・Combined PBO群
TULIP試験のベースラインPhGA 1.8 → 0.7 at week 208



有効性 - GC積算量 -

・TULIP + LTE試験期間中、GC積算量はcombined anifrolumab群で少なかった

Figure 2. Efficacy results during the TULIP trials and long-term extension study (TULIP + LTE) period in the combined anifrolumab 300mg group
compared with the combined placebo group. A, Change in the mean Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K)
score from baseline to week 216.B, Cumulative glucocorticoid (GC) dose standardized area under the curve (AUC) during the 4-year study period.
C, Percentage of patients by glucocorticoid dose group at each year during the TULIP trials and the LTE study (excluding 3 patients from the com-
bined anifrolumab 300 mg group who received a glucocorticoid dose >40 mg/day at TULIP study baseline). The combined anifrolumab 300 mg
group includes patients randomized to receive anifrolumab 300 mg at the start of a TULIP study and to continue receiving anifrolumab 300 mg
in the LTE study. The combined placebo group includes patients randomized to receive placebo at the start of a TULIP study and to continue
receiving placebo in the LTE study. LS = least-squares.
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有効性 ‒ GC1⽇量の⽐較 -

・PSL>7.5mg/⽇の患者の割合はcombined anifrolumab群で低かった

・4年⽬ではanifrolumab群の36.4%がGC free, 74.4%がPSL≦5mg/⽇だった

Figure 2. Efficacy results during the TULIP trials and long-term extension study (TULIP + LTE) period in the combined anifrolumab 300mg group
compared with the combined placebo group. A, Change in the mean Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K)
score from baseline to week 216.B, Cumulative glucocorticoid (GC) dose standardized area under the curve (AUC) during the 4-year study period.
C, Percentage of patients by glucocorticoid dose group at each year during the TULIP trials and the LTE study (excluding 3 patients from the com-
bined anifrolumab 300 mg group who received a glucocorticoid dose >40 mg/day at TULIP study baseline). The combined anifrolumab 300 mg
group includes patients randomized to receive anifrolumab 300 mg at the start of a TULIP study and to continue receiving anifrolumab 300 mg
in the LTE study. The combined placebo group includes patients randomized to receive placebo at the start of a TULIP study and to continue
receiving placebo in the LTE study. LS = least-squares.

ANIFROLUMAB LONG-TERM EXTENSION STUDY 9

 23265205, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/art.42392 by Cochrane Japan, W

iley O
nline Library on [06/12/2022]. See the Term

s and Conditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline Library for rules of use; O

A
 articles are governed by the applicable Creative Com

m
ons License



有効性 ‒ その他 -

・全体の年間flare率：
Anifrolumab群 0.1
PBO群 0.2

全てのflareは軽度から中等度のものだった

・LTE期間中の平均global SDI scoreは両群とも安定していた



ディスカッション

• Anifrolumab群でLTBIが多かったが、これはanifrolumab群で疾
患コントロールが改善したためと思われる (活動性SLEでは免
疫調整薬やリンパ球減少でIGRAが不確定な結果になりうるた
め)。



ディスカッション - HZについて -

• 本研究でのHZ発症率は、TULIP-1/-2, MUSE統合データでみれ
れたものよりも低かった。AnifrolumabによるHZのリスクは最
初の1年間で⾼いのかもしれないことが⽰唆される。
• シングリックスが50歳未満の患者に承認されたのはLTE試験の

終わりのあたりだったので、HZワクチンを接種していたのは5
名のみだった。
• LTE試験での全体のHZ有病率 prevalence (LTE anifrolumab群

23/257名 [8.9%]) は、BLISS-52/-76の⻑期成績で報告された
belimumabでの有病率と同等だった (63/735名 [8.6%])。



ディスカッション - COVID-19について-

• 本研究では、COVID-19関連SAEはanifrolumab群で⾼率だった。
• LTE PBO群ではCOVID-19関連AEの25%が重篤だった⼀⽅、

Anifrolumab群ではその50%が重篤だった。
• しかしCOVID-19関連SAEのほとんどと3名の死亡全ては、ワク

チンや有効な治療が確⽴されていなかった、またより毒性の強
いと思われる株だったパンデミックの最初の6か⽉で起きたも
のだった。
• ワクチン接種後の曝露は限定的だったが、ワクチン接種完了後

の患者ではCOVID-19関連AEは⾒られなかった。



Limitations

• 群間の安全性を統計学的に⽐較するための検出⼒がない
• 潜伏期間が⻑い稀な事象を捉えられないかもしれない
•対象患者が典型的SLE患者のみで、⾼齢者のデータは限られて
おり妊婦は除外されている
• TULIP試験を完了し状態が良い患者のみを対象としているため、

潜在的な選択バイアスが⾒られうる
• 免疫抑制薬の中⽌あるいは追加した患者の補完をしていないた

め、LTE期間中の⽣存バイアスが要因になりうる


