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Crizanlizumab is a first-in-class, humanized monoclonal antibody that binds to 
P-selectin and blocks interactions with its target molecules. P-selectin is a cell 
adhesion protein that plays a key role in the multicellular interactions between sickled 
red blood cells, leukocytes, and platelets that can lead to pain crises in SCD

What is crizanlizumab??
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chest pain
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No data are available 
regarding whether the 
28 patients were currently 
experiencing a pain crisis 
or other SCD-related 
complications prior to 
administration of crizanlizumab

Five of the nine patients experienced one SCD-related complication and 
four had more than one complication after an IRR presenting as a pain event

• All nine patients had previously experienced   
 other SCD-related complications before receiving   
 crizanlizumab, such as acute chest syndrome, 
 pain crises, hemolytic crisis or avascular necrosis

• 78% of patients (n=7/9) were treated with steroids  
 for the IRR presenting as a pain event

• Most patients who experienced SCD-related   
 complications had them after an IRR presenting 
 as a pain event at the first or second 
 crizanlizumab infusion

• Determining whether the complications were caused by an IRR presenting as a  
 pain event is confounded by: 

  The complications reported were known clinical manifestations of SCD,   
                    so could therefore have been caused by the underlying SCD

  The use of steroids to treat IRRs in seven patients, since prolonged exposure to  
                  steroids, and in particular stopping treatment with them, has been associated  
                   with rebound pain and other SCD-related complications6

Rare cases of infusion-related reactions 
presenting as pain events during or 

after crizanlizumab infusion in patients 
with sickle cell disease: a systematic 
evaluation of post-marketing reports

This plain language summary is associated with Poster 3112 presented 
at the 63rd Annual Meeting and Exposition of the American Society of 

Hematology (ASH), taking place on 11–14 December 2021

The information in this summary is also published in an abstract in the 
scienti�c journal Blood (Abstract number 3112),1 which can be accessed here

Infusion-related reactions (IRRs) presenting as pain events in patients with 
sickle cell disease (SCD) treated with crizanlizumab are rare, based on a 
thorough review of post-marketing safety data. However, healthcare 
professionals should be aware of possible occurrence of IRRs presenting as 
pain events during or within 24 hours of any crizanlizumab infusion

The product labels for crizanlizumab have been or are being updated to provide 
information on monitoring for the signs and symptoms of IRRs presenting as 
pain events. Guidance for managing or preventing subsequent IRRs has also 
been added, including a statement recommending caution when using steroids in 
patients with SCD

Novartis is committed to further understanding all IRRs presenting as pain 
events that are associated with crizanlizumab infusion, given the limited data 
available regarding IRRs and the limited predictability of complications

WHAT WERE THE MAIN CONCLUSIONS?
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23 years
was the mean age

54% (n=15)
were female 

54% (n=15)
had the HbSS genotype

93% (n=26 )
were from the USA*

71%
(n=20/28)

of patients were 
hospitalized for the 
IRR(s) presenting as 
pain events

82% (n=23/28) of patients discontinued crizanlizumab 
after their most recent IRR presenting as a pain 
event, including all nine with SCD-related 
complications after an IRR

Most patients who had IRRs presenting as 
pain events recovered within 3 days

The patient who died had complications related to SCD after an IRR presenting as a 
pain event, and refused treatment with blood transfusion for personal reasons

For the seven patients who recovered following 
complications related to SCD after an IRR presenting as a 
pain event, the mean time to recovery was 11 days*

32%(n=9/28) of patients experienced complications 
related to SCD after an IRR presenting as a pain event

32% (n=9) 
of patients were taking 
premedication(s) 
prior to infusion:

Antihistamines

Normal saline

Opioid analgesia

Steroids

Acetaminophen

Non-opioid analgesia

18%

14%

11%

7%

7%

7%

Homozygosity for the hemoglobin S gene (HbSS) is the most 
common SCD genotype and is often considered the most severe

Hemoglobin S is an inherited, abnormal type of hemoglobin, 
which causes red blood cells to become sickle-shaped and have 
multiple cellular abnormalities

What is the HbSS genotype??

How many patients treated with crizanlizumab 
between November 2019 and June 2021 had post-
marketing reports of IRRs presenting as pain events?

28 patients treated with
 crizanlizumab had IRRs 

presenting as pain events

Pain events are known adverse drug reactions in the 
crizanlizumab label, including:

WHAT WAS THE PURPOSE OF THIS ANALYSIS?

HOW WERE THE DATA FOR THIS ANALYSIS SOURCED?

WHICH TREATMENTS WERE USED FOR IRRs 
PRESENTING AS PAIN EVENTS, AND WHAT WERE 
THE OUTCOMES FOR PATIENTS?

Vaso-occlusive crises (VOCs), also known as pain crises (sudden, severe episodes 
of pain caused by vaso-occlusion [blockage of the vasculature]), are the hallmark 
of SCD. Crizanlizumab is approved in over 40 countries to reduce the 
frequency/prevent recurrence of pain crises in patients with SCD aged 
16 years and older, based on results from the SUSTAIN trial2

IRRs are signs or symptoms 
experienced by patients 
during or within 24 hours of 
infusion of a pharmacologic 
or biologic agent3

IRRs with monoclonal 
antibodies are quite 
common, with a 
frequency ranging from:4 

Various clinical manifestations of SCD, including the hallmark pain crises, 
can present similarly to the signs and symptoms of IRRs presenting as pain 
events. For this reason and because of limitations of the data in SUSTAIN, pain 
events occurring during or within 24 hours of crizanlizumab infusion in SUSTAIN 
were not identified as potential IRRs

*The USA was the first country in 
which crizanlizumab was 
approved for the treatment of SCD

The most common signs and symptoms of the 
identified IRRs presenting as pain events were:

What was the rate of IRRs presenting as pain events, 
what were the most common signs and symptoms, 
and when did they typically occur?

Patient-years are a measurement that takes into consideration both the number of 
people in a study and the amount of time each person spends in the study

For instance, a study of 100 people for 1 year contains 100 person-years of data.   
1.67 IRRs presenting as pain events per 100 patient-years is therefore similar to   
100 patients being treated with crizanlizumab for 1 year and 1.67 IRRs presenting 
as pain events occurring

What are patient-years??

Joint stiffness

The signs and symptoms of IRRs can vary. For instance, pain events, 
such as headache, back pain, muscle pain, chest pain, and joint pain have 
been described as signs and symptoms of IRRs5

For patients being treated with crizanlizumab, possible IRRs presenting 
as pain events may differ in location, seriousness and/or nature from a 
patient’s normal SCD-related pain or pain crises

Reports were not sourced from a uniform data collection system, 
so there were some limitations to this analysis, including:

• Possible underreporting of IRRs presenting as pain events

• Not fully documented cases

• Potential bias towards reporting of serious events

A managed access program is a system 
that allows physicians, within their 
professional responsibility, to prescribe a 
drug to patients that has not yet been 
approved for use in their country

What is a managed 
access program??

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) interacts with 
program participants eg patients, 
caregivers, healthcare professionals or 
payers

What is the patient 
orientation program??

Hemolytic crisis refers to 
the rapid destruction of a 
large number of red blood 
cells. The loss of cells 
occurs much faster than the 
body can replace them

What is 
hemolytic crisis??

Any identified IRRs 
presenting as pain 
events had to have 
occurred during or 
within 24 hours of 
the most recent 
crizanlizumab 
infusion, and the pain 
could be different 
from a patient’s 
normal SCD-related 
pain or pain crises 

The Novartis safety 
database was searched to 

identify possible IRRs 
presenting as pain events 
in patients with SCD treated 

with crizanlizumab since:
Approval (November 2019) 

until data cutoff (June 2021)

The search used 
approximately 111 
terms from the 
Medical Dictionary 
for Regulatory 
Activities related to 
potential signs 
and symptoms of 
IRRs presenting as 
pain events

Data were obtained from a search of the Novartis safety database, 
which includes post-marketing safety reports from healthcare providers 

and reports both from the crizanlizumab managed access program 
and the patient orientation program 

*As of 19 October 2021, the recovering patient had also recovered (with sequelae) 

*As of 19 October 2021, eight of the nine patients who experienced SCD complications 
had recovered, with a mean time to recovery of 15 days

The IRR reporting rate was 
1.67 per 100 patient-years

(95% confidence interval 1.11—2.42)

Treatments received by patients who experienced 
IRRs presenting as pain events (N=28)*

90

100

80

70

60

50

40

30

20

10

0

Opioid 
analgesia

79%
(n=22)
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78%
(n=7/9)

acute chest
syndrome

33%
(n=3/9)

fat embolism

22%
(n=2/9)

multiorgan failure

22%
(n=2/9)

hemolytic crisis

11%
(n=1/9)

pneumonia

4%
(n=1/28)

Died

4%
(n=1/28)

Recovering*

93%
(n=26/28)

Recovered*

1.6% 99%

JOINT STIFFNESS MUSCLE PAIN MUSCULOSKELETAL 
CHEST PAIN

ABDOMINAL PAINBACK PAIN

of patients (n=6/28) 
had recurrence of 
an IRR on subsequent 
infusion(s)

21%

Severity of the recurrent IRR compared with the initial IRR*

33%
(n=2/6) were 
more severe

50%
(n=3/6) were of 
similar severity

17%
(n=1/6) were 
less severe

*Based on a pain scale, requirement for a hospital or emergency room 
visit and requirement for more effective treatment, eg opioids

*Some patients received more than one treatment
IV, intravenous
�

This analysis aimed to review data on IRRs presenting as pain events in patients 
with SCD treated with crizanlizumab by evaluating reports received by Novartis since 
approval of crizanlizumab by the US Food and Drug Administration in November 2019
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Timing of first occurrence of 
IRR presenting as a pain event

21 3 4 5 6 7 8 9

Crizanlizumab infusion number

The sixth patient, who had the initial IRR presenting as a pain event on 
the 2nd  infusion, had recurrent IRRs on their 4th and 6th infusions

Relative to the first occurrence of IRR, 
on which crizanlizumab infusions did 
the recurrent IRRs occur?

Five of the six patients had the 
recurrent event(s) on the next 
infusion(s) after the first event:

83%
(n=5/6)

Three patients

Infusion number

Infusion number

Infusion number

One patient

One patient

2nd

2nd

3rd

3rd

1st

1st

2nd

Key:

Initial IRR Recurrent IRR(s)

(n=2)
7%

(n=12)
32%

https://ashpublications.org/blood/article/138/Supplement%201/3112/479046/Rare-Cases-of-Infusion-Related-Reactions-IRRs?searchresult=1

