
HSR 
OVERVIEW
Hypersensitivity reactions (HSRs)  
are immune responses that can occur in  
response to biologic therapeutics.
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Hypersensitivity reactions (HSRs) 
to biologic therapeutics

Non–cross-reactive therapies can
rescue treatment after an HSR3

Following an HSR, alternative biologic 
therapeutics with distinct immunogenetic 
profiles can be administered

This can allow a patient to complete their 
recommended therapy without exacerbating 
HSRs or diminishing therapeutic e�cacy 

A    B

Di�erentiating HSRs from
infusion reactions2�

• Clinical HSRs are antibody mediated

• Reactions can occur after repeated exposure

• May occur without overt clinical symptoms
 (subclinical hypersensitivity or silent inactivation)

Antibody-mediated reactions

• Occur independently of the development of anti-drug antibodies

• Can occur on a patient’s first exposure 

• Often present with symptoms similar to clinical HSRs

Infusion-related reactions

Clinical manifestations of an HSR2

Chest pain, hypotension, 
arrhythmia, edema

Dizziness and loss of consciousness

Diaphoresis and fever

Nausea, vomiting, diarrhea, 
abdominal cramping  

Altered drug pharmacokinetics

Antibody-mediated drug inactivation

Reduced treatment e�cacy due to:

Symptoms of HSRsa:

• Failure to receive a full course of treatment

• Development of drug-neutralizing antibodies, which result in:

Renal impairment

Arthralgias, myalgias, hypotonia

Cough, dyspnea, rhinitis, tachypnea,
hypoxemia, bronchospasm,
oropharyngeal or laryngeal edema,
cyanosis, acute respiratory syndrome

Pruritus, urticaria, erythema, angioedema

The first dose 
of a biologic 
therapeutic
is given

1
PRIMARY IMMUNE RESPONSE to an immunogenic biologic therapeutic1

Circulating B cells 
produce lower-
a�nity anti-drug 
IgM antibodies

2 Protein fragments 
of the biologic 
therapeutic are 
produced by APCs

3 APCs present the 
protein fragments 
to naïve T cells, 
which become 
activated

Activated T cells 
stimulate secretion 
of higher-a�nity IgE 
and IgG anti-drug 
antibodies by B cells

5 Once activated,
B cells di�erentiate 
into memory B cells 
and long-lived 
plasma cells
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Upon re-exposure, 
the immunologic 
memory is 
activated

1 Antibodies are 
quickly secreted 
from long-lived 
plasma cells and 
memory B cells

2 Antibodies bind 
to the circulating 
biologic
therapeutic

3 IgE antibodies on 
circulating mast 
cells bind to the 
biologic therapeutic

Activated mast 
cells release 
chemicals that 
induce an HSR 

5 Anti-drug IgG 
complexes lead to 
phagocytosis and 
increased clearance, 
resulting in reduced 
therapeutic e�cacy
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SECONDARY IMMUNE RESPONSE to an immunogenic biologic therapeutic1

Why are biologic therapeutics immunogenic?1�

The immunogenicity of a drug
is based on its size and structure

Biologic therapeutics are large and 
protein based and can be derived

from a bacterial source

Biologic therapeutics may be 
perceived by the body as “foreign”

and may trigger an immune response

An IMMUNE
RESPONSE can:
• Cause an immediate
 or delayed HSR

• Inactivate/eliminate
 a biologic therapeutic
 with antibody formation,  
 resulting in loss of activity
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