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Targeted therapies, TH1 mechanisms

Anakinra
Canakinumab

Tocilizumab

Infliximab
Adalimumab
Golimumab
Etanercept….

Secukinumab
Ustekinumab
IFNa

Natalizumab
Vedolizumab
Adhesion molecules

Eculizumab
Adapted from Boyman, Comte, Spertini Nat Rev Rheum 2014

Rituximab
Belimumab

Targeted therapies, TH2 mechanims

Dupilumab

aIgE

aIL-4/13Ra
aIL-5(R)

Mepolizumab
Reslizumab
Benralizumab

Omalizumab
W. Busse et al., NEJM,
2001, 344:350

For which benefits? The big winners…


Frequent rheumatologic
syndromes







IBD









Rheumatoid arthritis
Juvenile chronic arthritis
Ankylosing polyarthritis
Crohn
Ulcerative colitis

Psoriasis
Autoinflammatory diseases
ANCA associated vasculitis
Giant cell arteritis





Severe asthma
Chronic spontaneous urticaria

For which benefits? The (more) poor
ones…











Behçet’s disease
Idiopathic uveitis
Sarcoidosis
Still’s disease
Relapsing polychondritis
Takayasu arteritis
Cogan’s syndrome
SLE
Sjögren’s syndrome




Mastocytosis
Food allergies

Side effects

I. Immediate type reactions


Standard infusion reactions (SIRs)


Occur within the first hour following infusion of a biologic agent




Fever, shaking chills, musculoskeletal pain, nausea, vomiting, diarrhea and
skin rashes
Cytokine release syndrome




Complement dependent ADCC

Usually, SIRs remain of moderate intensity


Severe and potentially fatal pathology can occur, including hypotension
and multiorgan dysfunction

Pichler, W. J. Allergy , 2006; Lenz, H. J. Oncologist 12, 2007; Johansson, S. G. et al. J. Allergy Clin. Immunol. (2004); Matucci, A. et al.,
Clin. Exp. Allergy 43, (2013).

I. Immediate type reactions


Hypersensitivity reactions (HSR)



Degranulation of mast cells and basophils
Symptoms typical of acute allergy and anaphylaxis


Compared to SIRs, hypersensitivity reactions can be more severe




Hypotension causing hypoperfusion-associated coma and organ failure

Far from being all mediated by IgE




IgG ADAs, immune complexes, activation of complement pathways
Potential involvement of neutrophils and macrophages
Mixed reactions SIR/HSR

Hanauer et al., Lancet 02; Vadas, P. et al. , N. Engl. J. Med. 2008; Vultaggio, A. et al. Allergy 2010; F. Jönsson,
et al., J. Clin. Invest. 2011; Vultaggio, A. et al. Int. Arch. Allergy Immunol. 2012; Finkelmann, JACI, 2016

Biological agents: targets, incidence of overall injection and/or
infusion site reactions and hypersensitivity reactions
Galvao et al, JACI 2015

Injection site reactions

Anti-drug antibodies (ADAs)
Chimeric versus humanized





Mainly IgG antibodies, IgG4, IgE or IgM
isotype
May cause


SIRs and hypersensitivity reactions



Neutralization of biologic agents, resulting in loss of drug efficacy


ADAs specific for infliximab or adalimumab are neutralizing, and have been
linked to drug inactivation and immediate adverse reactions




ADAs to etanercept is not neutralizing

Tolerance is linked to biological agents infusion dose

Cheifetz, A. & Mayer, L. Mt Sinai J. Med. (2005); Svenson, M., et al., Rheumatology (2007); Krintel, S. B. et al. Rheumatology (Oxford) (2013);
Wolbink, G. J. et al. Arthritis Rheum. (2006); Bartelds, G. M. et al.. JAMA 305, 1460–1468 (2011); O’Meara S etal, Inflam Bowel Dis, (2014);
Jani A&R 2015; Vultaggio Allergy (2018)

Anti-drug antibodies (ADAs)


Good quality solid phase assays currently available for most
anti-mAbs ADA







Residual amounts of mAb
Serum cytokine levels

Pretreatment with low dose methotrexate protects against
the induction of ADA
Switching to a second TNF inhibitor (IFX adalim) after
failure of a clinical response to a first TNF inhibitor with
ADAs



Mostly favorable clinical outcome
Reasonably safe

Maini, A&R, 1998; Karlsson, J. A. et al.. Rheumatology (Oxford) (2008); Smolen, J. S. et al. , Lancet (2009); van der Bijl, A. E. et al., Clin.
Rheumatol. (2008); Jani A&R 2015; Choquette et al., J Rheumatol 2015

Management and prevention of SIR and
HSR
Adverse event

People at risk

Mild SIRs and anaphylaxis All
ADA positive patients
Skin test pos. /IgE pos
patients

Severe SIRs and
anaphylaxis

Acute management

Re-administration

Long-term prevention

- Stop infusion immediately.
- Administration of
paracetamol 1 g and an
antihistamine (such as
clemastine; 2 mg).
-Resume infusion at a
reduced rate after resolution
of symptoms.

Premedication with
paracetamol, an intravenous
antihistamine and a
corticosteroid

Administration of
immunosuppressive drugs
(such as corticosteroids or
methotrexate) along with
biologic agents
Slow down perfusion rate

All
ADA positive patients
Skin test pos. /IgE pos
patients

-Stop infusion immediately - Consider switching to
-Intramuscular injection of
another biologic agent (or
epinephrine (adrenaline;
DMARD)
0.5 mg), intravenous
- In the absence of an
antihistamine,
alternative, administer a
intravenous
desensitization protocol
methylprednisolone
(125 mg), fluid replacement,
oxygen
Abbreviations: ADAs, anti-drug antibodies; AEs, adverse events; SIRs, standard infusion reactions.

Adapted from Boyman, Comte & Spertini, Nat Rev Rheumatology, 2014

Concomitant administration
of immunosuppressive
drugs (such as
corticosteroids or
methotrexate) along with
biologic agents

Desensitization protocol
Desensitization to rituximab for a total dose of 1000 mg
Steps Solution#

Flow

Time

Volume

Cumulated volume

Dose (mg)

Cumulated dose (mg)

Total dose administered in 5h51
Mariana C. Castells, et al. Hypersensitivity reactions to chemotherapy: Outcomes and safety of rapid desensitization in 413 cases. J Allergy Clin Immunol
2008;122:574-80.

Hypersensitivity reactions to therapeutic monoclonal antibodies:
phenotypes and endotypes, Isabwe et al., JACI 2018


Methods: Phenotypes, endotypes, and biomarkers of HSRs to 16 mAbs for
104 patients were described and compared with the outcomes of 526
subcutaneous and intravenous desensitizations.

Non immediate hypersensitivity reactions


Type III (Coombs and Gell) immune complex associated
reactions


Serum sickness-like reactions




Various mAb, including rituximab




Fever, urticarial vasculitis, arthralgia, and rash
Re-exposure possible in mild cases or switch

Type IV reactions (Coombs and Gell)



Delayed type hypersensitivity reactions
Mucocutaneous reactions (Stevens-Johnson, TEN)


Rare but may occur with rituximab

Karmacharya P, Sem Arthritis Rheum 2015; Lowndes S, Ann Oncol 2001

Non immediate type of
adverse reactions
Infections
Autoimmune AEs
Immune and vaccinal response

Infections


Tuberculosis




Opportunistic infections




Risk of reactivation of latent TB
 Anti-TNFa mAbs > Abatacept, etanercept and tocilizumab >Anakinra and
rituximab
Anti-IL-17 (secukinumab) also unsurprisingly increases the risk of fungal infections

Severe infections


Combination therapy with biologic agents and immunosuppressive drugs




risk of serious infections more frequently than monotherapy
higher risk of SAE during the first months of therapy

Salmon-Ceron, ARD, 2011; Strangfeld, ARD, 2011; Singh, Cochrane Rev, 2013

Viral infections


Herpes zoster




About one-third of cases in1,220 patients under adalimumab,
etanercept, infliximab, rituximab or ustekinumab
Incidence rate (IR)




infliximab (IR = 2.4) <rituximab, etanercept (IR of 5.1 and 5.2) <
ustekinumab (IR = 53.5)

In a postmarketing study


Low risk with tocilizumab (6 in 1,000 patient-years).

Failla, Dermatology, 2012; Koike, ARD 2011

Viral infections


HBV



Risk of biologic-agent-induced viral reactivation higher
with HBV than with HCV.
Risk of hepatic failure




HCV






rituximab is contraindicated because of risk of fulminant
hepatic failure

No contraindication in HCV related cryoglobulinaemiaassociated vasculitis or hyperglobulinaemic vasculitis with
rituximab
Screening patients at risk for HBV and HCV before
initiating biologic therapy

Cave multifocal leucoencephalopathy in SLE under
rituximab with concomitant cyclophosphamide
treatment

Ferri, J Rheum 2008; Terrier, COIR 2013; Perez-Alvarez, Medicine 2011

Management and prevention of infection-related adverse
reactions to biologic agents
People at risk

General prevent. or therapeutic meas

Specific prevent. or therapeutic meas

Avoidance of concomitant use of
immunosuppressive medication
Monitor CD4+ T-cell count (>0.2 ×
109/l)

•
•

Individuals aged >60
years or group at risk
Individuals aged ≥50
years
All (including occult
carriers)

Screening for latent TB (IGRA)

Isoniazid or rifampicin prophylaxis if
documented latent TB
Vaccination prior to treatment with biologic
agents
• HBV vaccine prior to treatment with biologic
agents
• Antiviral prophylaxis for chronic HBV
• Avoid anti-cytokine biologic agents and
rituximab

Hepatitis C

All

Monitor viraemia

Acceptable risk of reactivation with cytokine
inhibitors or rituximab in cryoglobulinaemiaassociated vasculitis or hyperglobulinaemic
vasculitis

Vaccination

All

Contraindication to live vaccines (nasal
flu, BCG, MMR or yellow fever)

Zoster vaccine acceptable in patients receiving
low-dose systemic steroids

Severe bacterial
Individuals aged >60
opportunistic infections years or group at risks

Tuberculosis
Herpes zoster
Hepatitis B

Antiviral therapy
Monitor viraemia

•

Vaccination (Streptococcus pneumoniae)
When CD4+ T cells <0.2 × 109/l, start
Pneumocystis jirovecii prophylaxis
Monitor serum IgG titres when treating with
rituximab

Autoimmune manifestations: the case of
TNF-a antagonists


SLE, lupus-like syndromes




0.7-1% in controlled studies
ANA pos in >70% (<25% before), anti-dsDNA 5-15% post 30 weeks
Resolution in most cases if anti-TNFa stopped

Day, R. Lancet 359 (2002); Wetter, D. A. & Davis, M. D, Mayo Clin. Proc. (2009); Ramos-Casals, M., Autoimmun. Rev. (2010).

Autoimmune manifestations: the case of
TNF-a antagonists


Pseudo-psoriasis



A drug class-effect of TNF blockers
Often pustular type, to be treated vigourously







TTT may be maintained
Resolution in 70% cases after TTT interruption, 40% when TTT continued

Psoriasiform skin eruptions also with rituximab, abatacept , anakinra, and
tocilizumab

Vasculitis


Cutaneous (palpable purpura) >80%





Often transient
Not necessary to stop therapy

Rare cases of systemic vasculitis (panarteritis, HSP)

de Gannes, G. C. et al. Arch. Dermatol. (2007); Collamer, A. N. et al., Semin. Arthritis Rheum. (2010); Wollina, U. et al. Am. J. Clin. Dermatol.
(2008); Harrison, M. J. et al., Ann. Rheum. Dis. (2009); Shmidt et al., J Am Acad Dermatol 2102.

Autoimmune manifestations: the case of
TNF-a antagonists


Neurological complications







Demyelinating disease
Etanercept >>> infliximab
Exacerbations of sclerosis multiplex
Progressive multifocal leucoencephalopathies, Guillain-Barré

Pulmonary complications


TNF antagonists, but also tocilizumab and rituximab may increase
the risk of exacerbation of pre-existing ILD

Seror, R. et al. Rheumatology (Oxford) (2013); Cruz Fernández-Espartero, M. et al. Semin. Arthritis Rheum. (2011); Bernatsky, S., et al., Ann. Rheum.
Dis. (2010); Wolfe, Fet al., Arthritis Rheum. (2004); Hadjinicolaou, A. V. et al. Rheumatology (2011); Jani, M., et al., Nat. Rev. Rheumatol. (2013); Kim,
D. S. Curr. Opin. Pulm. Med. (2006).

Autoimmune manifestations: the case of
TNF-a antagonists


Blood




Eyes






cytopenia, aplastic anemia, macrophage activation syndromes
uveitis, keratitis, scleritis

APL syndromes
Scleroderma
Myositis…

Day, R. Adverse reactions to TNF-α inhibitors in rheumatoid arthritis. Lancet 359, 540–541 (2002).
99.Wetter, D. A. & Davis, M. D. Lupus-like syndrome attributable to anti-tumor necrosis factor α therapy in 14 patients during an 8-year period at Mayo Clinic. Mayo Clin. Proc. 84, 979–984 (2009).

What about anti-TH2 mAbs?

Adverse events of Dupilumab in adults with moderate-to-severe atopic
dermatitis: A meta-analysis
Zuzhen Oua, et al., Int Immunopharmacol 2018



Meta-analysis showed that patients treated with dupilumab had


a lower risk of





a higher risk of




skin infection (risk ratio [RR] 0.54; 95% confidence interval [CI] 0.42–0.69) and
exacerbation of AD (RR 0.44, 95% CI 0.34–0.59)
injection-site reaction (RR 2.24, 95% CI 1.68–2.99), headache (RR 1.47, 95% CI 1.05–2.06), and
conjunctivitis (RR 2.64, 95% CI 1.79–3.89)

Nasopharyngitis, urinary tract infection, upper respiratory tract
infection, and herpes virus infection were found balanced in
dupilumab and placebo groups

Assessment of the long-term safety of mepolizumab and durability of
clinical response in patients with severe eosinophilic asthma
Sumita Khatri et al., JACI 18 (COLUMBA)

Oral Glucocorticoid–Sparing Effect of Benralizumab in
Severe Asthma Parameswaran Nair et al., NEJM, 2017

Perspectives

Cancer immunotherapy and induction of
autimmune syndromes

A severe case of refractory esophageal stenosis induced by nivolumab
and responding to tocilizumab therapy, Alice Horisberger et al. J Immunotherapy
Cancer, 2018

TCZ

New therapeutic perspectives to manage refractory immune
checkpoint-related toxicities
Filipe Martins et al., Lancet Onco 2019

X

Immunosuppressive drugs that can
be used to treat immune-related
adverse events and their targets

Conclusion


BA can cause SIR, immediate HSR, and delayed type
hypersensitivity reactions




Globally with the new generations of fully humanized, sc
administered mAbs






Decrease incidence in SIR and HSR

Cave severe infections




Monitor ADA

Reactivation of tuberculosis

Organ-specific AEs are common (autoimmune…)
Vaccinate early after diagnosis and before treatment

