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ABSTRACT
Objectives Ixekizumab, a high- affinity monoclonal 
antibody that selectively targets interleukin 17A (IL- 
17A), has shown significant efficacy in the treatment of 
psoriatic arthritis (PsA) and sustained long- term clinical 
response without unexpected new safety outcome for 
an IL- 17A inhibitor. Here, we report the updated safety 
profile of ixekizumab up to 3 years in patients with PsA.
Methods This is an integrated safety analysis from 
four clinical trials in patients with PsA who received 
at least one dose of ixekizumab. Treatment- emergent 
adverse events (TEAEs) and selected adverse events 
(AEs) exposure- adjusted incidence rates (EAIRs) per 100 
patient- years up to 3 years of exposure are reported.
Results A total of 1401 patients with a cumulative 
ixekizumab exposure of 2247.7 patient- years were 
included in this analysis. The EAIR of patients with 
≥1 TEAE was 50.3 per 100 patient- years and most 
TEAEs were mild to moderate in severity. Serious AEs 
were reported by 134 patients (EAIR=6.0). The most 
reported TEAEs were nasopharyngitis (EAIR=9.0) and 
upper respiratory tract infection (EAIR=8.3). Infections 
in general and injection site reactions were the most 
common TEAEs; the incidence rates of serious cases were 
low (EAIR ≤1.2). The EAIRs of malignancies (EAIR=0.7), 
inflammatory bowel disease (EAIR=0.1) including 
ulcerative colitis and Crohn’s disease, depression 
(EAIR=1.6), and major adverse cerebro- cardiovascular 
events (EAIR=0.5) were low. As assessed, based on year 
of exposure, incidence rates were decreasing or constant 
over time.
Conclusions In this analysis, the overall safety profile 
and tolerability of ixekizumab are consistent with the 
known safety profile in patients with PsA. No new or 
unexpected safety events were detected.
Trial registration number NCT01695239, 
NCT02349295, NCT02584855, NCT03151551.

INTRODUCTION
Psoriatic arthritis (PsA) is a heterogeneous inflam-
matory disease associated with cardiovascular, 
psychological and metabolic comorbidities.1–4 
Current pharmacological management of PsA 
includes non- steroidal anti- inflammatory drugs and 
conventional synthetic disease- modifying antirheu-
matic drugs. Recently, the Group for Research and 
Assessment of Psoriasis and Psoriatic Arthritis has 
recommended the use of interleukin 17 (IL- 17) 
inhibitors, tumour necrosis factor inhibitors and 
Janus kinase inhibitors as treatment options for 

all patients with PsA. Use of IL- 12/23 inhibitors, 
IL- 23 inhibitors or phosphodiesterase- 4 inhibitors 
is considered when certain domains are involved.5

Ixekizumab is a high- affinity monoclonal anti-
body that selectively targets the IL- 17A cytokine 
and is approved for treatment of moderate- to- 
severe plaque psoriasis in adults and children who 
are at least 6 years of age, active PsA, active anky-
losing spondylitis and active non- radiographic axial 
spondyloarthritis.6–9 The safety profile of ixeki-
zumab 80 mg every 2 weeks or 4 weeks in patients 
with PsA has been previously published.10–13

In this analysis, we report the safety profile of 
ixekizumab for the PsA SPIRIT programme. In this 
report, we further evaluate the exposure- adjusted 
incidence rate (EAIR), outcomes and medical 
history of patients with active PsA who experienced 
selected adverse events (AEs) of interest.

METHODS
Patients and study design
Patient data were integrated from four randomised 
controlled clinical trials of ixekizumab in 
patients with active PsA, including SPIRIT- P1 
(NCT01695239), SPIRIT- P2 (NCT02349295), 

Key messages

What is already known about this subject?
 ► Ixekizumab is a high- affinity monoclonal 
antibody that selectively targets interleukin 
17A and has shown significant efficacy in the 
treatment of active psoriatic arthritis (PsA).

What does this study add?
 ► This study includes a large safety analysis 
(N=1401; cumulative exposure=2247.7 patient- 
years) across four clinical trials with up to 3 
years of ixekizumab treatment for PsA.

 ► In this report, the exposure- adjusted incidence 
rate of serious adverse event was 6.0 per 100 
patient- years.

 ► In patients with active PsA, safety data reinforce 
the known safety profile of ixekizumab.

How might this impact on clinical practice or 
future developments?

 ► This analysis provides clinically meaningful 
evidence of the overall safety profile of 
ixekizumab in patients with active PsA.
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SPIRIT- P3 (NCT02584855) and SPIRIT- H2H (NCT03151551). 
Eligibility criteria have been previously described.14–17 Briefly, 
patients were required to have active PsA that met the classifi-
cation criteria for PsA with at least 3 of 68 tender and at least 3 
of 66 swollen joints, and active psoriatic skin lesions or a docu-
mented history of psoriasis. Patients were excluded if they had 
active Crohn’s disease or active ulcerative colitis or if they had 
any condition that would pose an unacceptable risk to the patient 
or otherwise confound the results of the respective studies. 
Detailed study designs have been previously published.14–17 A 
summary is presented in online supplemental materials.

Outcomes
All AEs were classified according to the Medical Dictionary 
for Regulatory Activities version 22.1. A treatment- emergent 
adverse event (TEAE) was an event that first occurred or wors-
ened in severity after baseline and on or before the last day of 
the treatment period. Selected AEs of interest included infec-
tions, injection site reactions (ISRs), allergic reactions/hyper-
sensitivity, malignancies including non- melanoma skin cancer 
(NMSC) and malignancies excluding NMSC, inflammatory 
bowel disease (IBD) including Crohn’s disease ulcerative colitis 
and IBD unclassified, depression, suicidal behaviour/self- injury, 
cytopaenia, and major adverse cerebro- cardiovascular event 
(MACE). MACE and IBD event analyses were executed by 
externally adjudicated analysis. According to Registre Epidemi-
ologique des Maladies de l’Appareil Digestif criteria, IBD events 
classified as ‘probable’ and ‘definite’ per external adjudication 
were considered confirmed and reported. The IBD adjudica-
tion programme was developed and executed retrospectively 
for SPIRIT- P1, SPIRIT- P2 and SPIRIT- P3, and prospectively 
for SPIRIT- H2H. Depression was measured using the 16- item 
Quick Inventory of Depressive Symptomatology - Self- Report. 
Suicidal ideation was measured using the Columbia Suicide 
Rating Scale. Opportunistic infections (OIs) were reported 
according to the consensus recommendations for infections.18 
Latent tuberculosis infection was identified by either latent 
tuberculosis preferred term or a positive result on any of the 

following annual tests: tuberculin skin test, interferon- gamma 
release assay or Mycobacterium tuberculosis complex test. 
Patients who tested positive for latent tuberculosis at screening 
could be rescreened and enrolled after receiving at least 4 
weeks of appropriate therapy and having no evidence of hepa-
totoxicity (alanine transaminase (ALT)/alanine transaminase 
(AST) remained ≤2 times the upper limit of normal (ULN)). 
ISRs (broad term) included the following preferred terms: ISR, 
injection site (IS) erythema, IS pain, IS swelling, IS pruritus, IS 
hypersensitivity, IS bruising, IS rash, IS haematoma, IS indura-
tion, IS papule, IS urticaria, IS mass, IS warmth, IS discoloura-
tion, IS inflammation and IS oedema.

Table 1 Baseline demographics and disease characteristics

Characteristics Integrated IXE PsA
N=1401

Age, years, mean (SD) 49.1 (11.9)

Sex, n (%)

  Male 679 (48.5)

  Female 722 (51.5)

Race, n (%)

  White 1278 (91.3)

  Other 122 (8.7)

BMI, kg/m2, mean (SD) 30.0 (6.9)

Duration of symptoms, years, mean (SD) 9.4 (8.6)

Previous PsA systemic therapy, n (%)

  Never used 290 (20.7)

  Non- biologic 1040 (74.2)

  Biologic 338 (24.1)

Medical history, n (%)

  Herpes zoster 19 (1.4)

  Candida infections 4 (0.3)

  Latent tuberculosis 35 (2.5)

  Inflammatory bowel disease 14 (1.0)

BMI, body mass index; IXE, ixekizumab; N, number of patients in the analysis 
population; n, number of patients in each category; PsA, psoriatic arthritis.

Table 2 Summary of safety

Integrated IXE PsA
N=1401

Total patient- years of exposure 2247.7

Mean exposure (days) 586.4

Median exposure (days) 504.5

Range of exposure (days), min–max 8–1219

  n (%) EAIR 95% CI

Death 6 (0.4) 0.3 0.1 to 0.6

AE leading to discontinuation (including 
death)

115 (8.2) 5.1 4.3 to 6.1

SAE* 134 (9.6) 6.0 5.0 to 7.1

  Injection site reactions (broad term) 1 (0.1) 0.0 0.0 to 0.3

  Allergic reactions/hypersensitivities 2 (0.1) 0.1 0.0 to 0.4

  Malignancies 7 (0.5) 0.3 0.1 to 0.7

   NMSC 0 0.0 0.0 to 0.4

   Malignancies excluding NMSC 7 (0.5) 0.3 0.1 to 0.7

  Inflammatory bowel disease† 2 (0.1) 0.1 0.0 to 0.4

  Depression‡ 1 (0.1) 0.0 0.0 to 0.3

  Suicidal behaviour/self- injury 0 0.0 0.0 to 0.4

  MACE† 12 (0.9) 0.5 0.3 to 0.9

  Cytopaenia§ 0 0.0 0.0 to 0.4

TEAE¶ 1131 (80.7) 50.3 47.5 to 53.3

  Mild 461 (32.9) 20.5 18.7 to 22.5

  Moderate 556 (39.7) 24.7 22.8 to 26.9

  Severe 114 (8.1) 5.1 4.2 to 6.1

Most common TEAEs**

  Nasopharyngitis 202 (14.4) 9.0 7.8 to 10.3

  Upper respiratory tract infection 186 (13.3) 8.3 7.2 to 9.6

  Injection site reaction†† 156 (11.1) 6.9 5.9 to 8.1

  Bronchitis 91 (6.5) 4.0 3.3 to 5.0

  Sinusitis 77 (5.5) 3.4 2.7 to 4.3

*Data collection for the clinical trial database does not specify when events became 
serious and therefore the numbers shown may represent more serious events than 
what actually occurred during the treatment period.
†Data represent adjudicated cases.
‡Broad, according to Standardised MedDRA Queries (SMQ) or sub- SMQ 
classification.
§Broad, according to SMQ classification.
¶Patients with multiple occurrences of the same event are counted under the 
highest severity.
**Defined as frequency of TEAE ≥5%.
††Narrow term.
AE, adverse event; EAIR, exposure- adjusted incidence rate per 100 patient- years; 
IXE, ixekizumab; MACE, major adverse cerebro- cardiovascular event; min–max, 
minimum–maximum; N, number of patients in the analysis population; n, number 
of patients in each category; NMSC, non- melanoma skin cancer; PsA, psoriatic 
arthritis; SAE, serious adverse event; SMQ, Standardised MedDRA Queries; TEAE, 
treatment- emergent adverse event.
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Statistical analysis
Safety analyses were based on all randomised patients who 
received at least one dose of the study drug (pooled data from 
patients at 80 mg every 4 weeks and every 2 weeks); a post- hoc 
safety analysis of the two ixekizumab regimens (every 2 weeks 
and every 4 weeks) was also conducted. Total exposure was 
calculated by summarising the duration of ixekizumab expo-
sure (in days) for all patients divided by 365.25 and expressed 
in total patient- years (PY). All safety events were reported by 
number and percentage of patients with AEs and EAIRs per 100 
PY (95% CI). All EAIRs were calculated as divided total number 
of patients who experienced the TEAE for each preferred term 
by the sum of all patients’ time (in 100 years) of exposure during 
the treatment period. The entire time on study during the treat-
ment period was used. The current analysis includes data from 
initiation of the studies to 19 March 2020 cut- off.

Patient and public involvement
Patients and the public were not involved in the design or 
conduct of the study, development of outcomes or dissemination 
of study results.

RESULTS
Demographic and baseline characteristics
A total of 1401 patients were included in this analysis (table 1). 
The mean age was 49.1 years and half of the cohort were female 
(51.5%). Most patients in this analysis were white (91.3%), 
and the mean body mass index was 30.0 kg/m2 (±6.9 SD). The 
mean duration of PsA symptoms was 9.4 years (±8.6). Previous 
exposure to systemic therapy with non- biologic and biologic 
disease- modifying antirheumatic drugs was observed in 74.2% 
and 24.1% of patients, respectively.

Exposure and general safety
The cumulative ixekizumab exposure from four studies was 
2247.7 PY and included data up to 3 years; the mean exposure 
was 586.4 days (19.3 months), ranging from 8 to 1219 days 
(table 2).

Overall, TEAEs occurred in 80.7% (50.3 per 100 PY) of 
patients (table 2). Most TEAEs were mild (32.9%) or moderate 
(39.7%). The most frequently reported TEAEs (≥5%) were 
nasopharyngitis, upper respiratory tract infection, ISR (narrow 
term), bronchitis and sinusitis. Serious adverse events (SAEs) 
occurred in 9.6% (EAIR=6.0) of patients. A total of 134 patients 
reported an SAE (9.6%); 123 cases led to hospitalisation (8.8%, 
EAIR=5.5), 3 events were life- threatening (0.2%, EAIR=0.1), 

2 events led to disability (0.1%, EAIR=0.1) and 6 were fatal 
(0.4%, EAIR=0.3). The causes of death were cardiovascular 
event (n=2), metastatic renal cell carcinoma (n=1), cerebrovas-
cular accident (n=1), pneumonia (n=1) and drowning (n=1). 
Overall, discontinuation from the study drug due to AEs was 
reported by 8.2% (EAIR=5.1) of patients. Among patients who 
discontinued, 1.4% were due to latent tuberculosis, followed by 
0.4% of ISR (narrow term) and pneumonia (0.2%). There were 
four reported cases of pregnancy during ixekizumab exposure 
(online supplemental table 1).

TEAEs were more common during the first year of ixekizumab 
exposure (EAIR=87.0) and decreased over time (EAIR=67.3 
in the third year of exposure) (figure 1). EAIRs for SAEs and 
discontinuations remained consistent over time.

Infections
Infections were reported by 54.2% of patients (EAIR=33.8) 
(table 3). Most cases of infections were mild (29.6%) or moderate 
(23.3%). The most common types of infections (EAIR >2.0) 
were nasopharyngitis, upper respiratory tract infection, bron-
chitis, sinusitis, urinary tract infection and pharyngitis (table 3).

The frequency of serious infections was low (2.0%, EAIR=1.2) 
(table 3). A total of 28 patients with serious infections were 
reported (total of 33 events). Most serious infections were fully 
recovered or resolved (n=27, 81.8%), three patients recovered 
with sequelae (9.1%), one patient was recovering or resolving 
(3.0%), one patient did not recover (3.0%), and the outcome 
was fatal in one patient (3.0%). The EAIRs of serious infections 
were relatively stable for each of the 1- year periods (range 0.9 
to 1.5) (figure 2A).

Overall, the frequency of OIs was low (2.9%, EAIR=1.8) 
(table 3). A total of 40 participants reported OIs, which were 
mainly oral (n=16) and oesophageal (n=2) candidiasis, oral 
fungal infection (n=6), localised herpes zoster (n=16) and one 
case of hepatitis B reactivation. The case of hepatitis B reactiva-
tion occurred in a 47- year- old white patient with concomitant use 
of sulfasalazine. On annual tuberculosis testing, 35 patients who 
were originally negative at entry in the trials had a positive test 
(2.5%, EAIR=1.6); positive tuberculosis test led to discontinu-
ation for 10 patients according to protocols. The 25 remaining 
patients who did not discontinue the study received treatment 
for latent tuberculosis infection prior to resuming the study 
drug. Most new cases of latent tuberculosis occurred in patients 
from countries at high risk of tuberculosis (online supplemental 
table 2; WHO list).19 No cases of latent tuberculosis resulted in 

Figure 1 Exposure- adjusted incidence rate of (A) TEAEs, (B) SAEs and (C) discontinuation due to AEs (exposure safety populations). The data points 
on the graph are the EAIR (95% CI)/100 patient- years at successive year intervals from year 0 to year 3. The CIs for the EAIR are from the likelihood 
ratio test of treatment effect from the Poisson regression model. AE, adverse event; EAIR, exposure- adjusted incidence rate; IR, incidence rate; PY, 
patient- years; SAE, serious adverse events; TEAE, treatment- emergent adverse event.
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death, and there were no existing latent cases that presented any 
sign of active tuberculosis disease.

Candida infections were reported by 3.2% (EAIR=2.0) of 
patients (table 3). All cases of Candida infection were localised; 
most were mild (34 of 45) to moderate (10 of 45) in severity, 
except one case of oesophageal candidiasis which was consid-
ered severe. The patient who reported severe oesophageal candi-
diasis did not discontinue the study drug due to this AE. No 
cases of systemic candidiasis were reported in patients receiving 
ixekizumab. Serious Candida infections occurred in three 
patients (two cases of oesophageal candidiasis, one case of oral 
candidiasis), which all recovered or resolved. Each of these three 
patients only had one event of Candida infection.

Frequencies of viral infections were low (table 3). Viral upper 
respiratory tract infections were reported by 1.8% of patients 
(EAIR=1.1), viral respiratory tract infections occurred in 0.6% 
of patients (EAIR=0.4) and influenza was reported in 2.7% 
of patients (EAIR=1.7). No cases of viral infection led to trial 
discontinuation.

ISRs and hypersensitivity/allergic reactions
Overall, TEAEs of ISRs were relatively common and occurred in 
18.6% of patients (EAIR=11.6) (table 4). ISRs were mainly mild 
(14.8%) to moderate (3.4%) in severity. Severe cases were rare 
(0.4%) and one serious case was reported which was an event 
of injection site rash (table 2). ISRs were the cause of discontin-
uation of the study drug for nine patients. The most common 
types of ISRs were ISR (preferred term; 11.1%), injection site 
erythema (4.3%) and injection site pain (1.6%). The mean time 
from start of treatment to first occurrence of ISR events was 59 
days (±108.2). The incidence of new events of ISRs decreased 
over time from an EAIR of 21.3 in the first year period to 2.3 
between years 2 and 3 (figure 2B).

Overall, 7.3% (EAIR=4.5) of patients reported an event 
of allergic reaction or hypersensitivity (table 4). The most 
frequently reported events were rash (1.4%, EAIR=0.8), eczema 
(1.1%, EAIR=0.7), drug hypersensitivity (0.7%, EAIR=0.4) and 
allergic rhinitis (0.7%, EAIR=0.4). TEAEs of allergic reaction 
or hypersensitivity were more frequently reported after 1 day 
of injection and before the next injection. All reported events 
were mild (4.1%) to moderate (3.1%) in severity except for 
one severe case. Most cases were non- serious; two serious cases 
were identified (one case of angio- oedema and one case of bron-
chospasm) and both have recovered or resolved (table 2). No 
cases of anaphylaxis were confirmed after medical reviews. Also, 
available data do not support any association between immuno-
genicity and TEAEs.

Malignancies
In this study, malignancies were reported by a total of 15 patients 
(1.1%, EAIR=0.7), which included 8 patients (0.6%, EAIR=0.4) 
with NMSC and 7 patients (0.5%, EAIR=0.3) with malignancies 
other than NMSC (table 4). Overall, seven cases were serious: 
one event was fatal, three events recovered, two did not recover 
and one recovering (table 2). TEAE of malignancy was the cause 
of discontinuation of the study drug for eight patients (seven 
of these patients had a serious event of malignancy). The mean 
time from start of the treatment to onset of malignancy was 
509.8 days. NMSC cases all occurred in white patients 50 years 
old or older and most cases were localised on the face. One of 
the patients also presented melanoma. Malignancies other than 
NMSC occurred in patients over 52 years old at diagnosis and 
included prostate cancer (n=1), breast cancer (n=2), gastroin-
testinal stromal tumours (n=1), thyroid carcinoma (n=1) and 
metastatic renal cell cancer (n=1) in a female with history of 
smoking. EAIRs were evenly distributed over time (figure 2C).

Inflammatory bowel disease
A total of three patients (0.2%, EAIR=0.1) had IBD confirmed 
per adjudication as Crohn’s disease (n=2, EAIR=0.1) or ulcer-
ative colitis (n=1, EAIR=0.0) (table 4). None of these patients 
had medical history of IBD. One patient was a 55- year- old white 
man who reported five TEAEs of IBD, which were all adjudi-
cated as ulcerative colitis: four were mild or moderate and one 
was severe. All these events recovered or resolved except the 
last event with an unknown outcome. Time from ixekizumab 

Table 3 Summary of infections

  
  

Integrated IXE PsA
N=1401

n (%) EAIR 95% CI

Infections 759 (54.2) 33.8 31.4 to 36.3

  Mild 415 (29.6) 18.5 16.8 to 20.3

  Moderate 326 (23.3) 14.5 13.0 to 16.2

  Severe 18 (1.3) 0.8 0.5 to 1.3

Most common infections*

  Nasopharyngitis 202 (14.4) 9.0 7.8 to 10.3

  Upper respiratory tract infection 186 (13.3) 8.3 7.2 to 9.6

  Bronchitis 91 (6.5) 4.0 3.3 to 5.0

  Sinusitis 77 (5.5) 3.4 2.7 to 4.3

  Urinary tract infection 69 (4.9) 3.1 2.4 to 3.9

  Pharyngitis 54 (3.9) 2.4 1.8 to 3.1

Serious infections 28 (2.0) 1.2 0.9 to 1.8

Opportunistic infections 40 (2.9) 1.8 1.3 to 2.4

  Oral candidiasis 16 (1.1) 0.7 0.4 to 1.2

  Oral fungal infection† 6 (0.4) 0.3 0.1 to 0.6

  Oesophageal candidiasis‡ 2 (0.1) 0.1 0.0 to 0.4

  Herpes zoster 16 (1.1) 0.7 0.4 to 1.2

  Hepatitis B virus reactivation 1 (0.1) 0.0 0.0 to 0.3

Latent tuberculosis§ 35 (2.5) 1.6 1.1 to 2.2

Candida infections 45 (3.2) 2.0 1.5 to 2.7

  Oral candidiasis¶ 22 (1.6) 1.0 0.6 to 1.5

  Vulvovaginal candidiasis** 13 (1.8) 1.1 0.7 to 2.0

  Skin candidiasis 5 (0.4) 0.2 0.1 to 0.5

  Genital candidiasis 3 (0.2) 0.1 0.0 to 0.4

  Oesophageal candidiasis‡ 2 (0.1) 0.1 0.0 to 0.4

  Nail candidiasis 1 (0.1) 0.0 0.0 to 0.3

  Systemic candidiasis 0 (0.0) 0.0 0.0 to 0.4

Viral infections

  Viral upper respiratory tract infections 25 (1.8) 1.1 0.8 to 1.6

  Viral respiratory tract infections 9 (0.6) 0.4 0.2 to 0.8

  Influenza 38 (2.7) 1.7 1.2 to 2.3

A patient could present more than one event.
*Defined as EAIR of TEAE >2.0.
†As reported by investigator.
‡Data included one case considered severe and one case considered moderate.
§Data include cases of latent tuberculosis, interferon- gamma release assay positive, 
tuberculin test positive and Mycobacterium tuberculosis complex test positive.
¶Oral candidiasis infection includes oral candidiasis and oral fungal infection.
**Denominator adjusted due to gender- specific event for women: n=722, patient- 
years=1142.2 (pooled IXE).
EAIR, exposure- adjusted incidence rate per 100 patient- year; IXE, ixekizumab; 
n, number of patients in each category; N, number of patients in the analysis 
population; PsA, psoriatic arthritis; TEAE, treatment- emergent adverse event.
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exposure to onset of the first IBD events was 351 days, with 
four subsequent events. Another patient was a 28- year- old white 
woman who had one event categorised as moderate IBD (adjudi-
cated as Crohn’s disease) and did not recover and led to discon-
tinuation of the study drug. This patient reported IBD at 183 
days after exposure to ixekizumab. The last patient, a 64- year- old 
white woman, experienced a moderate IBD event (adjudicated 
as Crohn’s disease) that was resolving or recovering at the time 
of the data lock. This IBD event was reported at 113 days after 
ixekizumab exposure. Among the three confirmed cases, two 
were serious (0.1%, EAIR=0.1) (table 2). As assessed in expo-
sure period analyses, the incidence of IBD was low (EAIR ≤0.6) 
and stable over time (figure 2D).

Depression and suicidal behaviour/self-injury
A total of 37 patients (2.6%, EAIR=1.6) reported a TEAE of 
depression (broad term) (table 4). The most common subcate-
gories of depression were depression (n=25, 1.8%), depressed 
mood (n=6, 0.4%) and adjustment disorder with depressed 
mood (n=2, 0.1%). One case of suicidal ideation was reported 
which led to discontinuation of the study drug, with the outcome 
unknown at the time of data lock. Many of these patients 
presented medical history of psychiatric disorders (n=18, 
48.6%), including depression (n=12, 32.4%), anxiety (n=5, 
13.5%), insomnia (n=5, 13.5%), sleep disorder (n=3, 8.1%), 
adjustment disorder with depressed mood (n=1, 2.7%), alco-
holism (n=1, 2.7%), personality disorder (n=1, 2.7%) or post- 
traumatic stress disorder (n=1, 2.7%). The incidence of new 
events of depression decreased over time from an EAIR of 2.2 
per the first year period to 0.3 between years 2 and 3 (figure 2E).

Major adverse cerebro-cardiovascular events
Per adjudication, 12 patients (0.9%, EAIR=0.5) reported 
MACE, which included 3 moderate and 9 severe cases (table 4). 

All these events were serious; two were fatal and ten resolved 
or recovered, including one with sequelae. Most patients (n=9, 
75.0%) presenting MACE had pre- existing cardiovascular risk 
factors (eg, hypertension, Raynaud’s phenomenon, hypercholes-
terolaemia, dyslipidaemia and obesity). As assessed in exposure 
period analyses, the incidence of MACE was stable over time 
and ranged in EAIR from 0.2 to 1.2 (figure 2F).

Other selected AEs
Cytopaenia (broad term) occurred in 4% of patients (EAIR=2.5) 
(table 4). The severity was comparable with those reported previ-
ously and no new safety signals were identified.20 Asthma was 
reported by 0.7% of patients (EAIR=0.4). No cases of uveitis 
were reported.

Safety profile of two ixekizumab regimens
The safety profile of the two ixekizumab regimens, every 2 
weeks and every 4 weeks, showed no apparent differences 
(online supplemental table 3).

DISCUSSION
In this analysis we reported the updated safety profile of ixeki-
zumab in 1401 patients with PsA across four clinical trials for 
up to 3 years of ixekizumab. Because of the chronic nature of 
the disease, long- term pharmaceutical management of PsA is 
required to maintain adequate disease control. In the current 
analysis, the long- term ixekizumab exposure did not increase the 
exposure- adjusted rates of TEAEs and SAEs reported in previous 
safety reports.10 11 20 As assessed, EAIRs were decreasing or 
constant over time. The data reported in this analysis of patients 
with PsA are consistent with the known safety profile in the 
entire ixekizumab clinical development programme.20

Figure 2 Exposure- adjusted incidence rate of selected adverse events including (A) serious infections, (B) ISR, (C) malignancies, (D) IBD, (E) 
depression, and (F) MACE. The data points on the graph are the EAIR (95% CI)/100 patient- years at successive year intervals from year 0 to year 5. 
The CIs for the EAIRs are from the likelihood ratio test of treatment effect from the Poisson regression model. aData represent cases classified as 
‘definite’ and ‘probable’ per external adjudication. Three patients had events of IBD confirmed by adjudication. One patient had more than one event. 
bData represent events confirmed after adjudication. EAIR, exposure- adjusted incidence rates; IBD, inflammatory bowel disease; IR, incidence rate; ISR, 
injection site reactions; MACE, major adverse cardiovascular events; PY, patient-years.
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In this study, the EAIR of SAEs was 6.0 per 100 PY (9.6% 
of patients reporting SAEs). In a long- term safety analysis of 
patients with PsA treated with another IL- 17A inhibitor, secuki-
numab, the rate of SAEs was 7.9 per 100 PY.21

An integrated post- hoc analysis of the safety profile of the two 
ixekizumab regimens (80 mg of ixekizumab every 2 weeks and 
every 4 weeks) was conducted. This report shows that, although 
the studies were not powered to detect statistical differences 
between the two ixekizumab regimens, there are no apparent 
differences in the safety between ixekizumab every 2 weeks and 
every 4 weeks. This analysis is consistent with the safety profile 
of the two treatment regimens previously published.14 15

The most common TEAEs were infections (including naso-
pharyngitis and upper respiratory tract infection) and ISRs. 
The EAIRs of serious infections and ISRs (broad term) did not 
increase over time through 3 years of ixekizumab treatment. 
Most events of infections and ISRs were mild to moderate in 
severity and the frequency of serious events was low (≤2%). 
The frequency of OIs was low (2.9%), which were mainly oral 
and oesophageal candidiasis, probably due to the known role of 
IL- 17A in host defence against these infections. In this analysis, 
the new positive tuberculosis test on annual testing was 2.5%. 
Among the 35 patients with new positive tuberculosis test, 10 
patients discontinued the study drug according to protocols and 
25 patients received treatment for latent tuberculosis infection 
prior to resuming the study drug. No cases of active tuberculosis 

disease were reported. Treatment with IL- 17 inhibitor has not 
been associated with an increased risk of active tuberculosis.22 
A recent study reported that new latent tuberculosis cases were 
rare, while patients with psoriasis, PsA or ankylosing spondylitis 
underwent treatment with the IL- 17 inhibitor secukinumab.23 
Similarly, this analysis did not suggest a relationship between 
ixekizumab and increased risk of active tuberculosis in patients 
with PsA. In the present report, no cases of anaphylaxis occurred. 
Available data do not support an association between immuno-
genicity and TEAEs.

Patients with PsA have a twofold to threefold increased risk of 
onset of IBD compared with the general population.24 25 In this 
report, three patients (0.2%, EAIR=0.1) reported a confirmed 
IBD and one event led to discontinuation of the study drug. The 
EAIRs for IBD did not increase over time through 3 years of 
ixekizumab treatment.

A recent meta- analysis showed that the prevalence of cancer 
overall in patients with PsA is 5.74%, with an incidence rate of 
6.44 per 1000 PY.26 In this study, malignancies were reported by 
1.1% of patients receiving ixekizumab (EAIR=0.7 per 100 PY). 
Although the denominator is different in the meta- analysis than 
this report (1000 PY vs 100 PY), the incidence rate of malig-
nancies in patients with PsA receiving ixekizumab treatment is 
in accordance with the incidence rate of cancer in patients with 
PsA.

Study length is important when investigating safety events. A 
strength of this report is that it includes the longest cumulative 
exposure reported to date of ixekizumab- treated patients with 
PsA with 2247.7 PY and up to 3 years. Nevertheless, this study 
is limited by the lack of a suitable long- term control group and 
a limited cohort of patients. Another limitation of this study is 
the prespecified inclusion criteria in clinical trials, potentially 
resulting in a study population which may not reflect the breadth 
of patients in the real- world clinical setting.

To conclude, the overall safety profile and tolerability of ixeki-
zumab are consistent with the previously known safety profile 
in patients with PsA. No new or unexpected safety events were 
detected. These findings are of value to physicians who treat 
patients in the long term with PsA using IL- 17A antagonists.
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Table 4 Selected adverse events of interest

  

Integrated IXE PsA
N=1401

n (%) EAIR 95% CI

Injection site reactions (broad term) 260 (18.6) 11.6 10.2 to 13.1

  Mild 207 (14.8) 9.2 8.0 to 10.6

  Moderate 48 (3.4) 2.1 1.6 to 2.8

  Severe 5 (0.4) 0.2 0.1 to 0.5

Allergic reactions/hypersensitivity 102 (7.3) 4.5 3.7 to 5.5

Malignancies 15 (1.1) 0.7 0.4 to 1.1

  NMSC 9 (0.6) 0.4 0.2 to 0.8

  Malignancies excluding NMSC 7 (0.5) 0.3 0.1 to 0.7

Inflammatory bowel disease* 3 (0.2) 0.1 0.0 to 0.4

  Crohn’s disease 2 (0.1) 0.1 0.0 to 0.4

  Ulcerative colitis 1 (0.1) 0.0 0.0 to 0.3

Depression† 37 (2.6) 1.6 1.2 to 2.3

Suicidal behaviour/self- injury 1 (0.1) 0.0 0.0 to 0.3

MACE‡ 12 (0.9) 0.5 0.3 to 0.9

Cytopaenia§ 56 (4.0) 2.5 1.9 to 3.2

Asthma 10 (0.7) 0.4 0.2 to 0.8

Uveitis 0 (0.0) 0.0 0.0 to 0.4

*Data represent cases classified as ‘definite’ and ‘probable’ per external 
adjudication. EAIR was calculated as the total of ‘definite’ and ‘probable’ cases/
total patient- years, then multiplied by 100. One patient had reported event of 
anal abscess and anal fistula and this event was considered consistent with 
inflammatory bowel disease but was not adjudicated as Crohn’s disease or 
ulcerative colitis due to insufficient information. Three patients had events of 
inflammatory bowel disease confirmed by adjudication. One patient had more than 
one event.
†Broad, according to SMQ or sub- SMQ classification.
‡Data represent adjudicated cases.
§Broad, according to SMQ classification.
EAIR, exposure- adjusted incidence rate per 100 patient- years; IXE, ixekizumab; 
MACE, major adverse cerebro- cardiovascular event; n, number of patients in each 
category; N, number of patients in the analysis population; NMSC, non- melanoma 
skin cancer; PsA, psoriatic arthritis; SMQ, Standardised MedDRA Queries.
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SUPPLEMENTARY MATERIALS 

Supplementary Table 1. Maternal exposure during pregnancy events 

Event Preferred Term Patient Age Neonate Birth Type 
Neonate Fetal 
Outcome 

Trimester of 
Exposure 

Pregnancy 28-year-old Full-term Normal 1st trimester 

Pregnancy of partner 
partner’s 
age not 
provided 

Full-term Normal 1st trimester 

Unintended pregnancy 36-year-old Elective termination N/A 1st trimester 

Maternal exposure during pregnancy 42-year-old Elective termination N/A 1st trimester 

N/A, non-applicable; UNK, unknown.       

 

Supplementary Table 2. Latent tuberculosis per country 

Event Preferred Term Study Country 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Interferon gamma release assay positive 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

Belgium 

Belgium 

Estonia 

Estonia 

Estonia 

Poland 

Poland 

Poland 

Poland 

Poland 

Poland 

Russia 

Russia 

Spain 

Poland 

Poland 

Poland 
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Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Latent tuberculosis 

Mycobacterium tuberculosis complex test positive 

Mycobacterium tuberculosis complex test positive 

Tuberculin test positive 

Tuberculin test positive 

Tuberculin test positive 

Tuberculin test positive 

Tuberculin test positive 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHBE 

I1F-MC-RHBE 

I1F-MC-RHBE 

I1F-MC-RHBF 

I1F-MC-RHBF 

I1F-MC-RHBF 

I1F-MC-RHBF 

I1F-MC-RHBF 

I1F-MC-RHBF 

I1F-MC-RHAP 

I1F-MC-RHBF 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHAP 

I1F-MC-RHBF 

I1F-MC-RHBF 

Mexico 

Mexico 

USA 

USA 

Germany 

Czech Republic 

Estonia 

Slovakia 

Ukraine 

South Africa 

South Africa 

Ukraine 

Ukraine 

United Kingdom 

Bulgaria 

Russia 

Czech Republic 

Czech Republic 
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Supplementary Table 3. Summary of safety of IXE80Q4W and IXE80Q2W 

 Integrated 

IXE80Q4W PsA 

N=648 

Integrated 

IXE80Q2W PsA 

N=752 

Total patient-years of exposure 1035.6 1370.0               

 n (EAIR) n (EAIR) 

Death 2 (0.2) 4 (0.3) 

AE leading to discontinuation (including death) 47 (4.5) 67 (4.9) 

SAEa 67 (6.5) 74 (5.4) 

≥1 TEAEb 521 (50.3) 637 (46.5) 

   Mild 194 (18.7) 276 (20.1) 

   Moderate 285 (27.5) 287 (20.9) 

   Severe 42 (4.1) 74 (5.4) 

Most common TEAEsc   

   Upper respiratory tract infection 80 (7.7) 119 (8.7) 

   Nasopharyngitis   72 (7.0) 99 (7.2) 

   Injection site reaction 41 (4.0) 109 (8.0) 

TEAEs of special interest   

   Infections 341 (32.9) 453 (33.1) 

   Injection site reactions (broad term) 97 (9.4) 168 (12.3) 

   Allergic reactions/hypersensitivity 39 (3.8) 61 (4.5) 

   Malignancies 10 (1.0) 6 (0.4) 

   Depressiond 15 (1.4) 23 (1.7) 

   MACEe 3 (0.3) 8 (0.6) 

   Cytopeniaf 24 (2.3) 39 (2.8) 

Patients with moderate to severe plaque psoriasis in SPIRIT-H2H received IXEQ2W from week 2 to week 12 

then continue with IXEQ4W, the first 12 weeks of exposure was grouped into IXEQ4W for this analysis. 
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aThe data collection for the clinical trial database does not specify when events become serious, therefore, 

the numbers show may represent more serious events than actually occurred during the treatment period. 

bPatients with multiple occurrences of the same event are counted under the highest severity. 

cDefined as frequency of TEAEs ≥5%. 
dBroad, according to SMQ or sub-SMQ classification. 

eThe data represents adjudicated cases.  

fBroad, according to SMQ classification. 

AE, adverse event; EAIR, exposure-adjusted incidence rate per 100 patient-year, IXE80Q4W, ixekizumab 80 
mg Q4W; IXE80Q2W, ixekizumab 80 mg Q2W; IXE = ixekizumab; MACE, major adverse cerebro-
cardiovascular event; N, number of patients in analysis population; n, number of patients in each category; 
PsA, psoriatic arthritis; SAE, serious adverse event; SMQ, Standardized MedDRA queries; TEAE, treatment-
emergent adverse event.                

 

 

Supplementary Protocol –  

Study design 

SPIRIT-P1 and SPIRIT-P2 were 156-week, phase 3, randomized, double-blind, placebo-

controlled trials in patients with active PsA. In SPIRIT-P1, patients were bDMARD-naïve. In 

SPIRIT-P2, patients had an inadequate response or intolerance to 1 or 2 tumor necrosis factor 

inhibitors in SPIRIT-P2 and must have been treated with at least 1 csDMARDs.  

SPIRIT-P3 was a phase 3, 104-week study with a 36-week open-label period followed by a 

double-blind randomized withdrawal period which evaluated the effect of ixekizumab twice 

weekly in patients with active PsA. Patients were bDMARD-naïve and must have had an 

inadequate response or intolerance to at least 1 csDMARD.  

SPIRIT-H2H was a phase 4 randomized, open-label, head-to-head 52-week study of 

ixekizumab. Patients were bDMARD-naïve and must have had an inadequate response or 
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intolerance to at least 1 csDMARD. In SPIRIT-H2H, patients must have had at least 3% of their 

body surface area affected by psoriasis.  

 

Supplementary Table 4. Summary of eligibility Criteria 

Inclusion criteria Exclusion criteria 

SPIRIT-P1 

• Presents with established diagnosis of active 
psoriatic arthritis for at least 6 months, and 
currently meets Classification for Psoriatic 
Arthritis (CASPAR) criteria 

• Active psoriatic arthritis (PsA) defined as the 
presence of at least 3 tender and at least 3 
swollen joints 

• Presence of active psoriatic skin lesion or a 
personal history of plaque psoriasis (Ps) 

• Men must agree to use a reliable method of 
birth control or remain abstinent during the 
study 

• Women must agree to use reliable birth 
control or remain abstinent during the study 
and for at least 12 weeks after stopping 
treatment 

• Current or prior use of biologic agents for 
treatment of Ps or PsA 

• Inadequate response to greater than or 
equal to 4 conventional disease-modifying 
antirheumatic drugs (DMARDs) 

• Current use of more than one 
conventional DMARD 

• Evidence of active inflammatory arthritic 
syndromes or spondyloarthropathies 
other than PsA 

• Have participated in any study with 
interleukin 17 (IL-17) antagonists, 
including ixekizumab 

• Serious disorder or illness other than 
psoriatic arthritis 

• Serious infection within the last 3 months 

• Have active Crohn’s disease or active 
ulcerative colitis 

• Breastfeeding or nursing (lactating) 
women 

SPIRIT-P2 

• Presents with established diagnosis of active 
psoriatic arthritis (PsA) for at least 6 months, 
and currently meets Classification for 
Psoriatic Arthritis (CASPAR) criteria 

• Active PsA defined as the presence of at least 
3 tender and at least 3 swollen joints 

• Presence of active psoriatic skin lesion or a 
history of plaque psoriasis (Ps) 

• Men must agree to use a reliable method of 
birth control or remain abstinent during the 
study 

• Women must agree to use reliable birth 
control or remain abstinent during the study 
and for at least 12 weeks after stopping 
treatment 

• Have been treated with 1 or more 
conventional disease-modifying antirheumatic 
drugs (cDMARDs) 

• Current use of biologic agents for treatment of 
Ps or PsA 

• Inadequate response to greater than 2 
biologic DMARDs 

• Current use of more than one cDMARDs 

• Diagnosis of active inflammatory arthritic 
syndromes or spondyloarthropathies other 
than PsA 

• Have received treatment with interleukin (IL) -
17 or IL12/23 targeted monoclonal antibody 
(MAb) therapy 

• Serious disorder or illness other than psoriatic 
arthritis 

• Serious infection within the last 3 months 

• Have active Crohn’s disease or active 
ulcerative colitis 

• Breastfeeding or nursing (lactating) women 
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• Have had prior treatment with at least 1 and 
not more than 2 tumor necrosis factor (TNF) 
inhibitors. The participant must have 
discontinued at least 1 TNF inhibitor due to 
either an inadequate response (based on a 
minimum of 12 weeks on therapy) or 
documented intolerance. 

SPIRIT-P3 

• Presents with established diagnosis of active 
psoriatic arthritis (PsA) for at least 6 months, 
and currently meets Classification for 
Psoriatic Arthritis (CASPAR) criteria 

• Active PsA defined as the presence of at least 
3 tender and at least 3 swollen joints 

• Presence of active psoriatic skin lesion or a 
history of plaque psoriasis (Ps) 

• Men must agree to use a reliable method of 
birth control or remain abstinent during the 
study 

• Women must agree to use reliable birth 
control or remain abstinent during the study 
and for at least 12 weeks after stopping 
treatment 

• Have been treated with 1 or more 
conventional disease-modifying antirheumatic 
drugs (cDMARDs) 

• Current or prior use of biologic agents for 
treatment of Ps or PsA 

• Inadequate response to greater than or equal 
to 4 conventional disease-modifying 
antirheumatic drugs (DMARDS) 

• Current use of more than one cDMARDs 

• Diagnosis of active inflammatory arthritic 
syndromes or spondyloarthropathies other 
than PsA 

• Have received treatment with interleukin (IL) -
17 or IL12/23 targeted monoclonal antibody 
(MAb) therapy 

• Serious disorder or illness other than psoriatic 
arthritis 

• Serious infection within the last 3 months 

• Have active Crohn’s disease or active 
ulcerative colitis 

• Breastfeeding or nursing (lactating) women 

SPIRIT-H2H 

• Presence of established diagnosis of active 
psoriatic arthritis for at least 6 months, and 
currently meets Classification for Psoriatic 
Arthritis (CASPAR) criteria 

• Active PsA defined as the presence of at least 
3 (out of 68) tender and at least 3 (out of 66) 
swollen joints 

• Presence of active plaque psoriasis with a 
BSA ≥3% 

• Men must agree to use a reliable method of 
birth control or remain abstinent during the 
study 

• Women must agree to use reliable birth 
control or remain abstinent during the study 
and for at least 12 weeks after stopping 
treatment 

• Have had an inadequate response when 
treated with 1 or more conventional synthetic 
disease-modifying antirheumatic drugs 
(csDMARDs) 

• Current or prior use of biologic agents for 
treatment of Ps or PsA 

• Evidence of active inflammatory arthritic 
syndromes or spondyloarthropathies other 
than PsA 

• Have participated in any study with interleukin 
17 (IL-17) antagonists, including ixekizumab 

• Serious disorder or illness other than psoriatic 
arthritis 

• Serious infection within the last 3 months 

• Active Crohn's disease or active ulcerative 
colitis 

• Active vasculitis or uveitis 

• Diagnosis of or history of malignant disease 
<5 years prior to randomization 

• Women who are breastfeeding 
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