
Patient background details 
• Analysis of post-marketing safety reports identified 28 patients treated with crizanlizumab who had a 

reported IRR presenting as a pain event (Table 1).
 – Information on baseline SCD complications/comorbidities is available in Supplementary Table S1, 
accessible via the QR code.

• No data are available regarding whether these patients had an active VOC or other acute SCD 
complications prior to the administration of crizanlizumab. 

METHODS
• The data sources and analysis process are explained in Figure 1.
• Incidence of IRRs presenting as pain events was measured by the reporting rate; more information can be found in the supplementary slides, 

accessible via the QR code. 
• A uniform data collection system was not used, so potential limitations of this analysis include possible underreporting, incompletely documented  

cases, and/or bias towards reporting severe events.

INTRODUCTION
• Vaso-occlusive crises (VOCs) are the hallmark of sickle cell disease (SCD). VOCs and ongoing silent vaso-occlusion can result in many clinical 

complications and premature death.1–5

• Crizanlizumab, a first-in-class anti-P-selectin monoclonal antibody (mAb), is approved in >40 countries to prevent/reduce VOCs in SCD patients  
aged ≥16 years. Since first regulatory approval in November 2019 and up to May 2021, the estimated exposure with crizanlizumab (5.0 mg/kg) in the 
post-marketing setting is approximately 1673 SCD patient treatment years.

• Infusion-related reactions (IRRs) are defined as any signs/symptoms experienced by patients during or within 24 hours of infusion of a pharmacologic 
or biologic agent,6 and can commonly occur in patients treated with mAbs (frequency 1.6–99%).7

 – IRRs can present with a wide variety of signs/symptoms, including but not limited to fever, vomiting, diarrhea, fatigue, dizziness and pain events.8 
 – IRR-related pain events have been reported in various locations with mAb therapies, including back pain, chest pain, headache, joint pain and 
myalgia.9–11

• The crizanlizumab label lists pain events as possible adverse drug reactions, including arthralgia, myalgia, and pain at various locations. 
• In the SUSTAIN trial, pain events that occurred during or within 24 hours of crizanlizumab infusion were not identified as potential IRRs.12

• We reviewed data on IRRs presenting as pain events in SCD patients treated with crizanlizumab, via an evaluation of adverse event reports received  
by Novartis from November 2019 to June 2021.

 – The main analysis involved an evaluation of post-marketing safety reports.
 – Clinical trial reports were also evaluated (see the supplementary slides, accessible via the QR code).

 RESULTS
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• Twenty patients were hospitalized for treatment (Figure 3), including intravenous fluids, analgesics, 
antihistamines and/or steroids.

 – Data for treatments received by the 28 patients can be viewed in Supplementary Table S2, 
accessible via the QR code.

• Recovery time was prolonged for nine patients who developed secondary SCD-related complications 
following an IRR.

 – Summary data for these nine patients (Table 3) are presented at the patient level in Supplementary 
Table S3.

 – As of 19 October 2021, eight of the nine patients had recovered (mean recovery time 15 days;  
one patient recovered with sequalae of dysarthria [slurred speech, possibly due to prolonged 
intubation]) and one died.

Figure 1. Data sources and analysis process used to identify IRRs presenting as pain events in SCD patients treated with crizanlizumab 
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Spontaneous post-marketing safety
reports from healthcare providers

Reports from the crizanlizumab managed 
access program*

Reports from the crizanlizumab patient 
orientation program†

Analysis process

•

•

•

~111 MedDRA terms associated with potential signs/symptoms of IRRs presenting 
as pain events

IRRs must have occurred during or within 24 hours of the most recent 
crizanlizumab infusion

Reported pain could differ from a patient’s usual SCD/VOC, with or without other 
associated signs/symptoms

Cumulative custom search of the Novartis safety database (data cut-off: June 2021)

Reports
of IRRs

presenting
as pain
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*The managed access program is available in some countries to provide early access to crizanlizumab for patients with SCD prior to health authority approval; †The patient orientation program is a Novartis program to support patient care, market research and/or insight gathering.  
As part of the program, Novartis or a third party (on behalf of Novartis) interact with program participants eg patients, caregivers, HCPs or payers; ‡Each report could contain >1 event
HCP, healthcare professional; IRR, infusion-related reaction; MedDRA, Medical Dictionary for Regulatory Activities; SCD, sickle cell disease; VOC, vaso-occlusive crisis
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KEY FINDINGS & CONCLUSIONS

• This comprehensive post-marketing safety analysis identified  
28 patients with reported IRRs presenting as pain events that had  
a potential causal relationship with crizanlizumab infusion.

• All patients recovered, except one who died following SCD-related 
complications and refusal to receive blood transfusion for  
personal reasons.

• Although rare, healthcare professionals (HCPs) should be aware of 
the possibility of IRRs presenting as pain events. IRR-related pain 
events may differ in location, severity and/or nature from a patient’s 
usual SCD or VOC pain.

• These rare IRR pain events are predominantly observed during the 
first or second crizanlizumab infusion, however, HCPs should monitor 
for signs and symptoms during or after any infusion.

• Crizanlizumab labels have been/are being updated by Novartis to 
provide information on monitoring and managing these IRRs.

 – This label update includes a statement recommending caution 
when using corticosteroids in SCD patients.

• Given the limited data available regarding IRRs, Novartis is committed 
to further understanding these events.

Access the following materials by scanning the  
Quick Response (QR) code or visiting the web link: 
•  Plain language summary 
•  Supplementary slides
•  Poster PDF and poster slides

Figure 2. Crizanlizumab infusion number for initial occurrence of IRRs presenting as pain events (N=28)*
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*The initial IRR was reported during infusion for 24 patients, and after (but within 24 hours of) infusion for four patients; †Crizanlizumab was administered intravenously at week 0, week 2 and 
every 4 weeks thereafter 
IRR, infusion-related reaction

Figure 3. Rate of hospitalization, recovery from IRR, secondary SCD-related complications,  
and discontinuation of crizanlizumab for patients with IRRs presenting as pain events (N=28)

Patients hospitalized Patients who recovered
after IRR*

Patients who developed
secondary complications

known to be related to SCD

Patients who discontinued
crizanlizumab after
the most recent IRR

71%
n=20/28

96%
n=27/28

32%
n=9/28

82%
n=23/28

*Of the nine patients who developed complications, as of 19 October 2021, eight had recovered (one with sequalae of dysarthria) and were not re-dosed; one died owing to progression of SCD 
and refusal to receive blood transfusion for personal reasons 
IRR, infusion-related reaction; SCD, sickle cell disease

Table 2. Patients with recurrence of IRRs presenting as pain events, including details of which 
crizanlizumab infusions were associated with an IRR (n=6)

Infusion number* and IRRs reported

Patients who
experienced
recurrence of
IRRs presenting
as pain events
(n=6)

Initial
IRR

Initial
IRR

Initial
IRR

Initial
IRR

Initial
IRR

Initial
IRR

1

1

2

3

4

5

6

2 3 4 5 6 7 8 9

DiscontinuedIRR

IRR

No IRR
reported

No IRR
reported

IRR IRR

IRR

IRR

IRR IRR

Discontinued

Discontinued

Discontinued

Status unknown
beyond infusion 4

Status unknown
beyond infusion 9

No IRR
reported

No IRR
reported

No IRR
reported

No IRR
reported

No IRR
reported

No IRR
reported

No IRR
reported

No IRR
reported

No IRR
reported

No IRR
reported

*Crizanlizumab was administered intravenously at week 0, week 2 and every 4 weeks thereafter 
IRR, infusion-related reaction

Table 1. Background details of SCD patients treated with crizanlizumab who had a post-marketing safety 
report of an IRR presenting as a pain event (N=28)*

Data category Patients (N=28)

Median age (range), years 23 (16–48)

Sex, n (%)
 Female
 Male

 
15 (54)
13 (46)

SCD genotype, n (%)
 HbSS
 HbSC
 HbSb0 
 HbSb+

 Unknown

 
15 (54)
5 (18)
4 (14)
2 (7)
2 (7)

VOCs reported in the past 12 months,† n (%)
 ≤5
 >5
 Unknown

 
13 (46)
9 (32)
4 (14)

Country of report, n (%)
 USA
 Israel

 
26 (93)

2 (7)

Premedication prior to infusion, n (%)
 None
 1 premedication
 >1 premedication 

 
19 (68)
3 (11)
6 (21)

Types of premedication used prior to infusion, n (%)
 Antihistamines
 Normal saline
 Opioid analgesia‡

 Steroids
 Acetaminophen/paracetamol
 Non-opioid analgesia

 
5 (18)
4 (14)
3 (11)
2 (7)
2 (7) 
2 (7)

*All of these case reports were initially reported to Novartis between November 2019 and May 2021; †Two patients are not represented in the table – one reported ‘multiple’ VOCs in the past  
12 months and one reported ‘frequent’ VOCs in the past 12 months; ‡One of these patients was already receiving long-term/chronic opioid treatment (oxycodone), but received additional opioid 
treatment (hydromorphone) as premedication prior to infusion  
IRR, infusion-related reaction; SCD, sickle cell disease; VOC, vaso-occlusive crisis

Table 3. Summary of patients who developed secondary SCD-related complications after an IRR 
presenting as a pain event (N=9) 

Data category Patients (N=9)

History of ≥1 SCD-related complication,* n (%)
 Yes
 No

 
9 (100)

0

SCD genotype, n (%)
 HbSC
 HbSS
 HbSb0 
 HbSb+

 
4 (44)
2 (22)
2 (22)
1 (11)

Complication,† n(%)
 ACS
 Fat embolism
 Hemolytic crisis
 Multi-organ failure
 Pneumonia

 
7 (78)
3 (33)
2 (22)
2 (22)
1 (11)

Treatment with steroids after an IRR, n (%)
 Yes
 No

 
7 (78)
2 (22)

Infusion number where a complication was reported following an IRR, n (%)
 1st infusion
 2nd infusion
 4th infusion
 9th infusion 

 
5 (56)
2 (22)
1 (11)
1 (11)

Recovery status,‡ n (%)
 Recovered
 Died

 
8 (89)
1 (11)

Re-dosed with crizanlizumab after complication(s), n (%)
 Yes
 No§

 
0

9 (100)

*Including ACS, VOCs, hemolytic crisis and avascular necrosis, see Supplementary Table S3; †Four patients experienced >1 complication; ‡As of 19 October 2021, eight had recovered  
(one with sequalae of dysarthria) and one died; §Eight were not re-dosed, one died 
ACS, acute chest syndrome; IRR, infusion-related reaction; SCD, sickle cell disease; VOC, vaso-occlusive crisis

Description of IRRs presenting as pain events 
• The most common signs/symptoms were arthralgia, back pain, headache, musculoskeletal chest pain 

and pain in extremity. 
• The estimated reporting rate was 1.67 cases per 100 patient-years (95% confidence interval 1.11, 2.42). 

Additional information can be found in the supplementary slides, accessible via the QR code.
• For most patients, initial occurrence of an IRR was at the first or second infusion (Figure 2).

Recurrence of IRRs presenting as pain events
• Six patients who had an IRR presenting as a pain event experienced recurrent episodes with 

subsequent crizanlizumab infusion(s) (21%; Table 2). Severity of recurrent IRR(s) versus initial IRR was 
‘similar’ for three patients, ‘more severe’ for two, and ‘less severe’ for one.

 – Severity of recurrence was assessed by Novartis using the post-marketing safety reports for these 
patients, including consideration of pain scales, requirement for hospital/emergency room visits and 
requirement for highly efficacious treatments, eg opioids.

Treatment and outcomes for IRRs presenting as pain events 
• Of the 28 patients who had an IRR, 27 patients recovered (defined as recovery from all signs/symptoms 

of IRRs and recovery from any signs/symptoms of complications that arose after an IRR).
 – One patient died because of subsequent SCD complications and refusal to receive blood transfusion 
for personal reasons.

 – Crizanlizumab was discontinued in 23 patients after the most recent IRR (Figure 3).
 – Most patients recovered within 3 days of experiencing an IRR. 

• Causal analysis of secondary SCD-related complications was confounded by the underlying disease 
and, in seven patients, by use of steroids after IRR presentation.

 – Systemic steroid exposure in SCD patients, including cessation of steroids, has been associated with 
complications (eg severe VOC and hemorrhagic stroke) and death.

 – For adults and children presenting with acute SCD-related pain, ASH guidelines suggest against 
the use of corticosteroids for acute pain management (conditional recommendation based on low 
certainty). Steroids should still be considered where appropriate for treatment, such as in the case of 
treatment of anaphylaxis.13

IRRs presenting as pain events in crizanlizumab clinical trials
• Novartis is committed to monitoring and understanding any instances of IRRs presenting as pain 

events in crizanlizumab clinical trials.
• As of June 2021, investigators in the crizanlizumab clinical trial program have been informed of two 

reported cases, which are described in the supplementary slides, accessible via the QR code.

https://bit.ly/Kanter3112
Copies of materials obtained through the QR code are for personal use only and may not be reproduced 
without permission of the authors.
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