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GIORGIO RACAGNI
President L.
resiaente Description of the drug
GIUSEPPE CIRINO Emapalumab (Gamifant) is a fully human immunoglobulin G1 monoclonal
Presidente Eletto antibody directed against interferon-y (IFN-y), which received in November
GIAMBATTISTA BONANNG 2018 the approval for the treatment of pediatric and adult patients with
NICOLETTA BRUNELLO primary hemophagocytic lymphohistiocytosis (HLH) with refractory, recurrent,
ROMANO DANESI or progressive disease or intolerance to HLH therapy [1, 2]. In Europe,
ANNAMARIA DE LUCA . .
PATRIZIA HRELIA emapalumab was accepted for review by the European Medicines Agency
MARCO PISTIS (EMA) in August 2018 and has been granted orphan designation and PRlority
Consiglieri MEdicine (PRIME) status by the EMA.
CARLA GHELARDINI
Segretario Pharmacokinetic characteristics

The pharmacokinetics of emapalumab was evaluated in healthy adult subjects
and in patients with primary HLH. Following a 1 mg/kg emapalumab-lzsg dose,
median steady state peak concentration was 44 mcg/mL. AUC of emapalumab
increases slightly more than proportionally between 1 and 3 mg/kg doses, and
less than proportionally at 3, 6, and 10 mg/kg doses. Emapalumab exhibits
target-mediated clearance dependent on IFNy production, and its steady state
is achieved by the 7th infusion when the IFNy production is moderate. At high
IFNy production, steady-state is reached earlier due to a shorter half-life. Like
other therapeutic proteins, emapalumab is degraded into small peptides and
amino acids via catabolic pathways.

ALESSANDRO MUGELLI
Past President

Mechanism of action and pharmacodynamic characteristics

Emapalumab acts by binding and neutralizing interferon-gamma (IFNy) [3].
Rationale for the use of emapalumab in the treatment of SARS-CoV-2
infection

The hyper-inflammation, caused by a cytokine storm resulting from an
exaggerated response of the immune system to the presence of the virus, is
considered to represent one of the most important negative prognostic factor
in patients infected with SARS-CoV-2. It was assumed that the specific
mechanism of action of emapalumab might inhibit pro-inflammatory cytokine
expression [4]. Given the possible role of emapalumab in counteracting the
excessive inflammatory response triggered at the lung level by the new
coronavirus, the Italian Medicine Agency (AIFA) authorized an open label,
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controlled, parallel group, 3-arm, multicenter study (Sobi.IMMUNO-101) to
assess the efficacy and safety of emapalumab or anakinra (a human interleukin-
1 receptor antagonist), versus standard of care [5]. Moreover, the study aims to
evaluate, as far as possible, the effects of emapalumab and anakinra on CXCL9,

GIORGIO RACAGNI IL-1, IL-6, IL-2R and other relevant biomarkers for hyperinflammation.

Presidente

GIUSEPPE CIRINO Treatment scheme in COVID-19 patients

Presidente Eletto The protocol of the ongoing clinical trial approved by AIFA [5] reported the
GIAMBATTISTA BONANNG  Tollowing dosage regimes: intravenous infusion every 3rd day for a total 5
NICOLETTA BRUNELLO infusions. Day 1: 6mg/kg. Days 4, 7, 10 and 13: 3 mg/kg.

ROMANO DANESI All patients participating in the study will receive background therapy with
ANNAMARIA DE LUCA . . ) . . .
PATRIZIA HRELIA methylprednisolone (mMPDN), even if the patient is not being treated with
MARCO PISTIS mPDN or is being treated with other glucocorticoids, according to the following
Consiglieri scheme:

CARLA GHELARDINI e Days 1-5: 20 mg/3 die;

Segretario e Days 6-10: 10 mg/3 die;

ALESSANDRO MUGELLI ¢ Da.ys 11-14: 5.mg/3 die. ) o . )

Past President In patients showing worsening of clinical condition, independently of the

treatment arm, the Investigator is completely free to decide to introduce any
drug considered necessary for a given patient as rescue treatment, but
concomitant use of IL-6 inhibitors (e.g., tocilizumab), non-anakinra IL-1
inhibitors  (i.e.,, canakinumab), TNF inhibitors, JAK inhibitors and
hydroxychloroquine is not allowed.

Full version of the protocol is available on the AIFA website at the following
link: https://www.aifa.gov.it/documents/20142/1131319/Sobi.IMMUNO-
101 documenti.zip

Inclusion Criteria:

e Documented presence of SARS-CoV-2 infection as per hospital routine;

e Age > 30to < 80 years at the time of screening;

a) Presence of respiratory distress, defined as: PaO2/Fi02 < 300 mm Hg and
>200 mm Hg or Respiratory Rate (RR) 230 breaths/min or SpO2 < 93 percent in
air at rest;

e Lymphocyte counts < 1000 cells/uL and two of the following three criteria:
i. Ferritin > 500ng/mL ii. LDH > 300 U/L iii. D-Dimers > 1000 ng/mL

Exclusion Criteria:

e Patients in mechanical ventilation or with modified early warning score
(MEWS) >4 with evidence of moderate or above ARDS or severe respiratory
insufficiency or evidence of rapid worsening;
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e Impairment of cardiac function;
e Severe renal dysfunction or receive continuous renal replacement therapy,
hemodialysis, or peritoneal dialysis;
e Uncontrolled hypertension;
e Administration of plasma from convalescent patients who recovered from
SARS-CoV-2 infection;
GIUSEPPE CIRINO e Clinical suspicion of latent tuberculosis;
Presidente Eletto ) e .

History of hypersensitivity or allergy to any component of the study drug;
Pregnant women;
e Enrollment in another concurrent clinical interventional study, or intake of
an investigational drug within three months or 5 half-lives prior to the inclusion

GIORGIO RACAGNI
Presidente

GIAMBATTISTA BONANNO °
NICOLETTA BRUNELLO
ROMANO DANESI

ANNAMARIA DE LUCA

PATRIZIA HRELIA in the study.
MARCO PISTIS .
Consiglieri
Toxicity monitoring

CARLA GHELARDINI
Segretario

The safety data described in this section reflect exposure to emapalumab in
which 34 patients with untreated primary HLH and previously treated patients
with primary HLH [6] received emapalumab at a starting dose of 1 mg/kg every
3 days with dose increases up to 10 mg/kg. The median duration of treatment
with emapalumab was 59 days and the median cumulative dose was 25 mg/kg.
Serious adverse reactions were reported in 53% of patients. The most common
serious adverse reactions (= 3%) included infections, gastrointestinal
hemorrhage, and multiple organ dysfunctions.

The adverse reactions are summarized in the following table:

ALESSANDRO MUGELLI
Past President

Adverse reactions Precautions

(frequency %)

System Organ Class

Infections and

infestations

Infections® (36%),
cytomegalovirus infection
(12%)

Administer prophylaxis
for Herpes Zoster,
Pneumocystis jirovecii,
and fungal infection to
mitigate the risk to
patients while receiving
emapalumab.

Blood and lymphatic
system disorders

Lymphocytosis (12%)

Immune system
disorders

c

Infusion-related reactions
(27%)

Metabolism and
nutrition disorders

Hypokalemia (15%)

Psychiatric disorders

Irritability (12%)
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Cardiac disorders Tachycardia (12%)

Vascular disorders Hypertension® (41%)
Respiratory, thoracic and | Cough (12%), Tachypnea
mediastinal disorders (12%)

Gastrointestinal
disorders

Constipation (15%),
abdominal pain (12%),
diarrhea (12%)

Rash (12%)

Skin and subcutaneous
tissue disorders
General disorders and
administration site
conditions

Pyrexia (24%)

®Includes viral (41%), bacterial (35%), fungal (9%) and infections in which no pathogen was
identified (15%)

®Includes events of drug eruption, pyrexia, rash, erythema, and hyperhidrosis

‘Includes secondary hypertension

Additional selected adverse reactions (all grades) that were reported in less
than 10% of patients treated with GAMIFANT included: vomiting, acute kidney
injury, asthenia, bradycardia, dyspnea, gastro-intestinal hemorrhage, epistaxis,
and peripheral edema.

As with all therapeutic proteins, there is potential for immunogenicity. The
immunogenicity of emapalumab has been evaluated wusing an
electrochemiluminescence-based immunoassay (ECLIA). A total of 64 subjects
were evaluated for anti-therapeutic antibodies (ATAs) to emapalumab after
treatment with emapalumab. ATAs were detected in 3/64 subjects (5%). No
evidence of an altered safety or efficacy profile was identified in the primary
HLH patients who developed antibodies to emapalumab.

Safety endpoints of Sobi.IMMUNO-101:

- Treatment-emergent severe fatal and life-threatening serious adverse
events (SAEs);

- Adverse events leading to premature discontinuation of study treatment;

- Anaphylactic/anaphylactoid reactions;

- Infections caused by pathogens potentially favored by IFN-y neutralizations
such as mycobacteria, salmonella, shigella, herpes zoster and histoplasma
capsulatum;

- Severe infusion-related reactions;

- Treatment-emergent laboratory abnormalities.

Potential interactions
No drug-drug interaction studies have been conducted with emapalumab.
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The formation of CYP450 enzymes may be suppressed by increased levels of
cytokines (such as IFNy) during chronic inflammation. By neutralizing IFNy, use
of GAMIFANT may normalize CYP450 activities, which may reduce the efficacy

of drugs that are CYP450 substrates due to increased metabolism.
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