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1. Synopsis 

1.1 BACKGROUND 

The rapid and devastating outbreak of Coronavirus disease 2019 (COVID-19) pandemic highlighted 

the urgent need of developing therapeutic options to control or prevent virus spreading. In this 

regard, priority should be given to the repurposing of existing antiviral agents, thus shortening the 

timelines needed for clinical experimentation while exploiting the clinical experience with other viral 

infections (1). Among the many drugs under evaluation all over the world, Interferon (IFN)-α and β 

stirred renewed interest against COVID-19 and are presently being evaluated in clinical trials at 

different dosages and by different delivery systems, either as monotherapy or in combination with 

other compounds. Notably, IFN-β proved effective in alleviating COVID-19 symptoms when used in 

combination with lopinavir and ritonavir (2) and in reducing mortality when combined with 

hydroxychloroquine and other antivirals (3).  

IFN-α and β, thereafter referred to as type I IFN (IFN-I), are cytokines with a long record of clinical 

use in patients with infectious disease (4), multiple sclerosis, and cancer (5). They are pleiotropic 

factors endowed with multiple activities, including both a broad spectrum antiviral activity and a 

remarkable immunoregulatory function  (6). IFN-I are expressed at very low levels under basal 

physiological conditions, while they are generally abundantly produced in response to virus 

infections, when they play a crucial role in limiting viral replication and spread (7). In fact, many 

viruses, including Coronaviruses, evolved evasion strategies to counteract IFN-I system activation 

(8,9). 

An ensemble of studies, some of them carried out in the proponents’ laboratories, have revealed 

that in addition to the antiviral activity, optimally achieved in the first phase of infection, IFN-I 

exhibit important immunoregulatory effects, including the increase of neutralizing antibodies and 

the induction of both innate and adaptive cellular immunity (10–15).  

While the majority of SARS-CoV 2 infected individuals are capable of clearing the virus solely with 

their own immune response, approximately 20% develops severe COVID-19. Notably, at higher risk 

of severe COVID-19 are males, people aged >65 years and/or showing some comorbidities (like 

hypertension and diabetes). An age-related impairment of endogenous IFN-I induction in response 

to viral infection has been described (16). Data on animal models on SARS-CoV (17,18) and data 

emerging from COVID-19 pandemic (19–22) point out to endogenous IFN-I system as a key player 
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to control early phases of viral replication and prevent disease progression. Moreover, delayed IFN-

I signaling activation can contribute to the exacerbation of SARS-CoV hyperinflammation and 

subsequent viral pathogenesis (20,23,24).  

In the light of these considerations and evidences, we hypothesize that elderly patients will greatly 

benefit from a short term IFN-β1a administration at the earliest time of SARS-CoV 2 diagnosis, thus 

compensating the insufficient or impaired endogenous IFN-I production.  

In these patients, the antiviral and immunomodulatory effects of this cytokine could be efficiently 

exploited against COVID-19 through a short-term, discontinuous treatment with IFN-β1a in the early 

phases of infection, thus minimizing the relevant side effects (refractoriness and toxicity) associated 

to IFN continuous treatment schedules. 

1.2 Objectives  

This trial aims at exploring the efficacy of IFN-β1a in reducing the risk of SARS-CoV 2 recently 

infected elderly patients to progress towards severe COVID-19. In particular, this study will evaluate 

the consequences of a low and discontinuous use of IFN-β1a in the early phase of infection, and to 

exploit its immune activating properties in addition to its antiviral effects. Such regimen is expected 

to prevent any toxicity and refractoriness phenomena often occurring during IFN-I chronic 

administration. 

Primary Objective of the study is to evaluate the role of IFN-β1a in reducing the disease progression 

in treated patients versus control group. 

Secondary Objectives of the study are: 1) to assess the reduction in ICU admission in patients treated 

with IFN versus control group; 2) to assess the reduction in number of deaths in IFN compared to 

control group; 3) to evaluate the increase in proportion of participants returning to negative SARS-

CoV 2 RT-PCR in IFN-treated versus control group at Day 14 and Day 28; 4) To assess the increase in 

SARS-CoV 2-Specific Antibody Titers in IFN-treated compared to control group; 5) to assess the 

safety of IFN-treated patients. 
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1.3 Methodology  

Randomized, Open-Label, Controlled, Phase II Study. The study plans to enroll 60 patients: 40 in the 

IFN-β1a arm, 20 in the control arm, according to a 2:1 - treated: untreated ratio. Treatment plan 

foresees 4 subcutaneous injections of 3MIU of IFN-β1a, to be given at day 1, 3, 7 and 10 in addition 

to standard of care. Patients will be monitored and disease progression will be evaluated by means 

of the National Early Warning Score (NEWS2). 

 

1.4 Expected results 

Data emerging from the ongoing pandemic show that the management of advanced stage COVID-

19 is mostly critical for elderly patients. This study is expected to provide information about the 

efficacy of a timely administration of IFN- to elderly patients in achieving a more efficient control 

of SARS-CoV 2 infection, thus preventing the progression towards severe forms of the disease. The 

results of this study will provide a treatment option for high-risk elderly patients experiencing mild 

symptoms, for which no approved therapy is available so far (besides support therapy and a strict 

clinical monitoring).  

The proposed treatment, upon demonstration of efficacy and safety, could be administered not only 

to hospitalized patients, but also during isolation at home or in long-stay residential care homes 

(LSRCHs), with the support of the territorial medical units. Therefore, this treatment protocol will 

represent an important tool to protect the elderly population in every pandemic scenario that will 

occur in the near future. 

2. Background 

The rapid and devastating outbreak of Coronavirus disease 2019 (COVID-19) pandemic and the lack 

of approved treatments for any human coronavirus (CoV) infection highlighted the urgent need of 

developing therapeutic options to control or prevent virus spreading. Several options can be 

envisaged ranging from prophylactic vaccine to targeted antiviral drugs. However, new 

interventions are likely to require months to years to be developed, and priority is being given to 

the repurposing of existing antiviral agents (1). Since COVID-19 outbreak, more than 3000 clinical 

trials have been authorized to identify the drugs or drug combinations capable of attenuating the 
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virulence of the disease (25). Some of these trials include the use of type I Interferons (IFN-I), mainly 

α and β, alone or in combination with other compounds. Interestingly, a randomized clinical trial 

testing the combination of Lopinavir, Ritonavir plus IFN-β in COVID-19 patients showed that 

only the triple combination was effective in alleviating symptoms and shortening the duration 

of viral shedding and hospitalization (2). A significant reduction of mortality was observed when 

IFN-β was administered together with hydroxychloroquine and other antivirals (3). Notably, 

data suggest that the timing of IFN therapy during SARS-CoV 2 infection can determine 

treatment efficacy and clinical outcome (26). 

IFN-I were first discovered and characterized more than 60 years ago as antiviral substances 

produced by influenza virus-infected cells, capable of markedly inhibiting viral replication in target 

cells (27). These cytokines were the firsts to be cloned and extensively used in patients with some 

viral diseases (28) and cancer (IFN-) (5). IFN-I are pleiotropic factors endowed with multiple 

activities, including both a broad-spectrum antiviral activity (27,28) and a remarkable 

immunoregulatory function (6). The antiviral activity of IFN-I has been extensively exploited for the 

treatment of viral chronic infections (28) Nevertheless, as highlighted by the long clinical records of 

IFN-I use, caution is required in terms of route, timing and dose of administration to balance clinical 

efficacy and side effects.  

As many other viruses, Coronaviruses have developed multiple mechanisms to prevent IFN-I 

induction and subsequent signaling (29), particularly during the early phase of infection, ultimately 

leading to a dysregulated immune response and increased immunopathogenesis (20,30,31). 

Diminished levels of IFN-I have been detected in patients during the course of SARS and MERS (32–

34). Similar results were also achieved with aged macaques infected with SARS-CoV, that exhibited 

considerably lower levels of IFN-β and a more severe pathology than young animals (17). 

Interestingly, when the deficiency in IFN-I production in CoV-infected macaques was remedied by 

IFN-α2 treatment in combination with ribavirin, lower levels of systemic (serum) and local (lung) 

proinflammatory markers were observed, in addition to fewer viral genome copies and less severe 

histopathological changes in the lungs (18). More relevantly, the results of a recent work clearly 

showed an impaired IFN-I signaling, associated with persistent blood virus load and an exacerbated 

inflammatory response in patients with severe COVID-19 (35). Impaired IFN-I response was also 

observed in young men experiencing severe COVID-19, in which a loss-of function genetic mutation 

in Toll Like Receptor 7 caused impaired IFN-I response (21). Overall, these observations outline the 
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critical role of IFN-I in both protective and pathogenic events during CoV infections, thus 

strengthening the need of fine tuning the IFN-I signaling with respect to the kinetics of CoV 

replication for an optimal protective response.  

3. Rationale 

In the light of the current information on SARS-CoV 2 pathogenesis, we speculate that the majority 

of SARS-CoV 2- infected patients are capable of clearing the virus by means of their effective 

endogenous IFN-I system and do not require hospitalization. We assume that in a minority of people 

a defective IFN-I system may favor SARS-CoV 2 spread, eventually causing the development of 

severe forms of COVID-19 and dismal prognosis. People aged >65 years, for which an impairment of 

IFN-I induction in response to viral infection has been documented (16,36,37), are at higher risk of 

severe COVID-19 (38). 

In these patients, a delayed IFN-I response and the loss of viral control might contribute in early 

phases of infection to disease outcome. Data suggest that the IFN-β subtype appears to be the most 

suited for COVID-19 treatment (39). Thus, we hypothesize that elderly patients will greatly benefit 

from a short term IFN-I administration at the earliest time of SARS-CoV 2 infection, thus 

compensating the insufficient or impaired endogenous IFN-I production and preventing COVID-19 

progression to severe forms of disease. In light of its immunomodulatory properties, IFN-β 

administered at the early phases of infection can represent a valuable tool to enhance humoral 

and cellular immunity in addition to its direct antiviral treatment restricting early viral spread, 

thus halting virus replication and preventing the progression towards severe forms of disease.  

4. Impact for the National Health System 

Italy was the first European country to experience COVID-19 pandemic, when the information about 

viral pathogenesis and therapeutic options were scarcely available. Moreover, Italian demographic 

structure, with a high percentage of population above 65 years of age, greatly affected the outcome 

and the death toll of the first epidemic wave. In fact, data show that not only sex and comorbidities, 

but also age increases the risk of developing severe COVID-19 (38,40) needing hospitalization and 

intensive care support. Since the first case, recorded in Italy on February 21th, COVID-19 represented 

a big challenge for the Italian National Health System, which underwent an increasing pressure until 
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restriction measures were undertaken to avoid its collapse. However, the interruption of non-

essential economic and social activities has a serious impact on global economy and people quality 

of life in the long term. For elderly people, isolation can result not only in increased risks of 

cardiovascular, autoimmune and neurocognitive disorders, but also induce or exacerbate mental 

health problems, such as depression and anxiety. The introduction of a new phase, in which the 

restriction measures were gradually released and economic activities restarted, required some 

strategies to be undertaken to keep an acceptable risk for all population. A reinforced surveillance 

system was developed and is currently in use to ensure a prompt diagnosis of new cases. 

Nevertheless, it is urgent to develop and test new treatment options that can be administered 

during the early infection to reduce viral shedding, and consequent contagion, and to hamper 

disease progression toward severe forms, thus diminishing the impact on the National Health 

System.  

In this trial, particular attention is given to aged patients with a recent diagnosis of COVID-19 in the 

presence of mild symptoms. In these patients, a strict medical control during home isolation, or a 

precautionary hospitalization are both appropriate choices, to monitor the possible rapid evolution 

of the infection. However, no therapeutic regimen specifically designed for these patients is 

available. Therefore, the risk of developing severe forms of the disease requiring intensive care or 

ending in fatalities is still high. 

This trial will test the efficacy of IFN-β administered to aged patients during the early phase of the 

infection, in limiting viral replication and preventing the evolution of COVID-19 towards severe and 

critical diseases. Individual infectivity is directly associated with disease severity and time of viral 

shedding. Moreover, preventing severe COVID-19 will directly reduce lethality and will immediately 

mitigate the hospitals overworking, thus overall reducing the potential impact of COVID-19 on the 

National Health System. 

5. Objectives of the study 

This trial aims at exploring the use of IFN-β1a in SARS-CoV 2 newly diagnosed elderly patients with 

increased risk of developing severe COVID-19. In particular, this study will evaluate low-dose and 

discontinuous use of IFN-β1a in the early phase of infection, in order to exploit not only its antiviral, 
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but also its immune activating and anti-inflammatory properties. Such regimen should avoid any 

toxicity and refractoriness phenomena often occurring during IFN-I chronic administration. 

5.1 Primary Objective 

Primary Objective of the study is to evaluate the reduction in disease progression in patients treated 

with IFN versus control group within 28 days. 

5.1.1 Primary endpoint and outcome 

Primary endpoint of the study is the proportion of patients experiencing a disease progression, 

during at least 5 days, according to the National Early Warning Score (NEWS2). The NEWS2 score is 

a standardized approach aimed at promptly detecting signs of clinical deterioration in acutely ill 

patients and establishing the potential need for higher level of care. It is based on the evaluation of 

vital signs including respiratory rate, oxygen saturation, temperature, blood pressure, pulse/heart 

rate, AVPU response. The resulting observations, compared to a normal range, are combined in a 

single composite “alarm” score.  Any other clinical sign clearly indicating a disease worsening will be 

considered as disease progression. 

5.2 Secondary Objectives and Endpoints 

The following table 1 contains the secondary objectives and endpoint of the study 

Objective Endpoint 

1) To assess the reduction in ICU admission in 

patients treated with IFN versus control group 

within 28 days of randomization 

ICU-free days at 28 days (Day 1 through Day 28) 

2) To assess the reduction in number of deaths 

in IFN compared to control group (day 28) 

All-cause mortality (Day 1 through Day 28) 

3) To evaluate the increase in proportion of 

participants returning to negative SARS-CoV 2 

RT-PCR in IFN-treated versus control group at 

Day 14 and Day 28 

Negative SARS-CoV 2 RT-PCR at day 14 post-

randomization  

Negative SARS-CoV 2 RT-PCR at day 28 post-

randomization 
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4) To assess the increase in SARS-CoV 2-Specific 

Binding Antibody Titers in IFN compared to 

control group (day 28) 

Change from Baseline in SARS-CoV 2-Specific 

Binding Antibody Titers at day 14 and 28 

5) To assess the safety of IFN-treated patients 

versus control group 

Incidence of adverse events 

 

For secondary endpoints, more detailed descriptions follow: 

1) ICU-free days at 28 days will be calculated as the number of days a patient is not in an ICU. Time 

Frame will be: Admission (day 0) to 28 days after admission (day 28). In case of death, it will be 

counted as 0 day; 

2) All-cause mortality will be: total number of death events occurring within day 0 and day 28; 

3) Negative SARS-CoV 2 RT-PCR is defined as an undetectable presence of SARS-CoV 2 genes, as 

determined by PCR on an adequate sampling of upper respiratory tract. 

4) Change from Baseline in SARS-CoV 2-Specific Binding Antibody Titers is defined as the difference 

in anti-SARS-CoV 2-specific antibody levels measured at day 28 versus day 0; 

5) Details on safety event are described in paragraph 9.4 

5.3 Exploratory Endpoints 

Exploratory studies will be also performed on blood samples collected before and after treatment 

to assess: 

 IFN-I signaling activation  

 Cellular immune monitoring 

 Systemic inflammatory markers 

5.3.1 IFN-I Signaling 

Pioneer studies in animal models showed that the complete absence of IFN-I signalling, by deletion 

of IFN-I receptor, enhanced mice susceptibility and mortality from several viral infections (7). IFN-I 

signalling downregulation may occur during viral infections as a consequence of viral-specific 

evasion mechanisms that Coronaviruses mainly establish during the early phase of infection (29,31). 

Diminished levels of IFN-I or Interferon Stimulated Genes (ISG) expression have been detected in 

the peripheral blood mononuclear cells of SARS and MERS patients (32,33). More relevantly, the 
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results of a very recent work clearly showed an impaired IFN-I signaling, associated with persistent 

blood virus load and an exacerbated inflammatory response in patients with severe COVID-19 (35). 

A diminished level of endogenous IFN-I activation and signalling may also occur as a consequence 

of aging, as reported in several in vitro and in vivo settings (17,41).  In light of these considerations, 

the level of expression of selected ISG will be analysed in patients PBMC as surrogate markers of 

IFN-I signalling activation. Samples will be collected before, during and after the completion of IFN-

β1a treatment in order to assess 1) possible correlations between IFN-I activation status and patient 

clinical outcome per se; 2) treatment-induced modifications of IFN-I signalling activation possibly 

associated with clinical improvement. 

5.3.2 Cellular Immune-Monitoring 

A decrease in peripheral lymphocyte count (with lower frequencies and absolute counts of CD3, 

CD4, CD8 T cells as well as of NK subsets) and an inflammatory cytokine storm may be the main 

reasons for rapid disease progression and poor treatment response in severe COVID-19. The 

neutrophil-to-CD8+ T cell ratio and the neutrophil-to-lymphocyte ratio were identified as  

prognostic factors affecting the prognosis for severe COVID-19 (42). Besides quantitative alteration, 

T cell maturation status was found to be modified since the percentage of naïve helper T cells 

increases and memory helper T cells decreases in severe cases. Patients with COVID-19 have also 

low levels of regulatory T cells, showing damaged features in severe cases (43). In general, COVID-

19 patients show marked T cell activation, senescence, exhaustion and skewing towards Th17, if 

compared to healthy subjects (44). 

The innovative technology MFC will help in elucidating the immunomodulatory in vivo effect of IFN 

1a treatment. Leukocyte subpopulation frequency, activation status and functionality will be 

explored in pre- and post-treatment patients’ blood samples. MFC results will be correlated with 

clinical outcome in order to identify potential peripheral immune markers of response to treatment.  

5.3.3 Systemic inflammation  

It was reported that in some COVID-19 patients, the immune response elicited against SARS-CoV 2 

results in an increase in systemic inflammatory cytokines, which may eventually progress to a 

“cytokine storm,” followed by multi-organ system dysfunction (45). In fact, some of the severe 

manifestations of COVID-19 are linked to the excess of circulating pro-inflammatory cytokines: acute 

respiratory distress syndrome, thromboembolic diseases such as acute ischemic strokes caused by 
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large vessel occlusion and myocardial infarction, encephalitis, acute kidney injury, and vasculitis 

(46). The chronic activation of pro-inflammatory pathways documented in the elderly, especially 

men, and named “inflamm-aging”, represents a risk factor per se for the development of COVID-19 

complications (47). 

We believe the restoration of a functional IFN-I response, through the administration of IFN-β1a 

during the early phase of SARS-CoV 2 infection, may affect systemic hyper inflammation both 

directly, by means of the immunomodulatory properties of the cytokines, and indirectly as an effect 

of reduced SARS-CoV 2 replication.   

The level of inflammatory markers known to have a prognostic role in COVID-19 progression, such 

as IL-6, CRP, TNF- (48) together with some endothelial cell adhesion molecules whose expression 

levels correlate with COVID-19 severity (FKN, VCAM-1, ICAM-1, VAP-1 (49)), will be analysed in the 

blood collected from IFN and control arm before and 10 days after enrolment. Data will be 

integrated with the results of routine lab analysis on coagulations factors (Fibrinogen, D-dimers) 

also involved in COVID-19 pathogenesis. The comparative analysis between groups will address 

treatment-induced modulations and possible correlation with clinical outcome.  

5.4 Statistical hypothesis 

The trial power has been calculated by the ISS group. The study was powered to independently 

assess a potential benefit of IFN-β1a compared with control arm (no specific antiviral treatment 

besides standard of care) on rate of progression of NEWS2 score lasting more than 5 days.    

Sample size was calculated according to the primary endpoint of the study.  In particular, the sample 

size calculation is based on the assumptions of an at least 35% difference in the percentage of 

patients undergoing disease progression between IFN-β1a and control arm. A sample size of 60 

patients total (40 in the IFN-β1a-treated arm and 20 in the control arm, according to a 2:1 

randomization ratio) will be needed to provide 80% power at significance level of 5% to detect the 

difference of patients undergoing disease progression between a group 1 proportion of 0.15 (IFN-

β1a + standard of care) and a group 2 proportion of 0.50 (standard of care).   
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6. Study design 

Randomized, Open-Label, Controlled, Phase II Study. Patients, who satisfy all inclusion criteria and 

no exclusion criteria, will be randomly assigned to one of the two treatment groups in a ratio 2:1. 

Randomization will be stratified by gender. Stratified randomization will balance the presence of 

male and female in both study arms. The planned study duration is 12 months including study set 

up, enrollment, follow up and data analysis as indicated in Appendix 3.  

7. Study Population 

Male and female adults aged 65 years or older with newly diagnosed mild COVID-19 are eligible for 

the study.   

Sample Size: ANTIICIPATE trial 

 

Two-sided significance level (1-) 95 

Power (1-, % chance of detecting) 80 

Ratio of sample size, Unexposed/Exposed 0.5 

Percent of Unexposed with Outcome 50 

Percent of Exposed with Outcome 15 

Risk Ratio 0.3 

Risk difference -35 

 
Kelsey Fleiss Fleiss (CC) 

Sample Size - Exposed 39 40 48 

Sample Size-Unexposed 20 20 24 

Total sample size 59 60 72 

Abbreviations: CC, Continuity correction. Results are rounded up 

to the nearest integer.  
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7.1 Case definition 

For the purpose of the study, the following definition is applied: a case of COVID-19 is a person with 

detectable SARS-CoV 2 genes, as determined by PCR on an adequate sampling of upper respiratory 

tract. 

7.2. Criteria for eligibility 

7.2.1 Inclusion criteria  

• ≥ 65 years of age at time of enrolment;  

• Laboratory-confirmed SARS-CoV 2 infection as determined by PCR, in any specimen < 72 

hours prior to randomization;  

• Subject (or legally authorized representative) provides written informed consent prior to 

initiation of any study procedures;  

• Understands and agrees to comply with planned study procedures;  

• Agrees to the collection of nasopharyngeal swabs and venous blood samples per protocol;  

• Being symptomatic for less than 7 days before starting therapy;  

• NEWS2 score ≤2 

 

7.2.2 Exclusion criteria  

•  Hospitalized patients with illness of any duration, and at least one of the following: 

-Clinical assessment (evidence of rales/crackles on exam) AND SpO2 ≤ 94% on room 

air at rest or after walking test,  

OR 

-Acute respiratory failure requiring mechanical ventilation and/or supplemental 

oxygen; 

• Patients currently using IFN-beta (e.g., multiple sclerosis patients); 

•  Patients undergoing chemotherapy or other immunosuppressive treatments 

• Patients with chronic kidney diseases; 

• Known allergy or hypersensitivity to IFN (including asthma); 

• Any autoimmune disease (resulting from patient anamnesis); 

• Patients with signs of dementia or neurocognitive disorders;  
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•  Patients with current severe depression and/or suicidal ideations;  

• Being concurrently involved in another clinical trial;  

• HIV infection (based on the anamnesis);  

• Use of any antiretroviral medication;  

• Impaired renal function (eGFR calculated by CKD-EPI Creatinine equation < 30 ml/min); 

• Presence of other severe diseases impairing life expectancy (e.g. patients are not expected 

to survive 28 days given their pre-existing medical condition); 

• Any physical or psychological impediment in a patient that could let the investigator to 

suspect his/her poor compliance; 

• Lack or withdrawal of informed consent 

7.3 Recruitment strategy 

The management of elderly patients with COVID-19 needs to take into consideration the presence 

of comorbidities that increases their fatality risk, but it is also affected by the epidemiological 

situation of SARS-CoV 2 infection (see Feasibility section). Our study plans to enroll either 

hospitalized and non-hospitalized newly diagnosed COVID-19 patients, as well as patients hosted in 

long-stay residential care homes. 

The Special Unit for regional continued care (USCAR), having the role of early detecting clusters of 

infection within Regione Lazio, will be responsible for screening and enrolling eligible patients 

that after SARS-CoV 2 positivity notification are not hospitalized, but remain in 

isolation at home or in a long-stay residential care homes. When dealing with patients older than 

65, USCAR will be responsible of informing the patient of the current study, of having the Informed 

Consent signed and of collecting the blood sample to assess eligibility criteria. After the enrolment, 

the patient will be followed by a dedicated USCAR team that will: i) give to the patient/family-

caregiver the kit of devices for home monitoring (i.e., 1 pulse oxymeter, 

1 digital sphygmomanometer, 1 thermometer), ii) perform training for the use of devices, 

iii) perform treatments and collect samples for monitoring patients according to the timeline 

described in Appendix 2. The USCAR team will receive daily updates from non-hospitalized patients 

to determine their NEWS2 score values.  
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Patients that, at discretion of the general practitioner, are directed to Spallanzani Hospital for 

hospitalization, will be there assessed for inclusion/exclusion criteria and, in case of eligibility, 

enrolled in the study. Patients will be monitored according to standard hospital protocol in addition 

to the timeline described in Appendix 2.  

8. Intervention 

8.1 Experimental Drug and justification for dose 

Rebif® (interferon beta-1a) is a disease-modifying drug used to treat relapsing forms of multiple 

sclerosis (MS) and is similar to the IFN-beta protein produced by the human body. It was approved 

in Europe in 1998 and it is used in more than 90 countries worldwide. While current posology of 

Rebif in MS (12 MIU 3 times/week) is capable of balancing the neural inflammation typical of MS, 

the dosing and schedule of Rebif® administration in this study were selected by taking into 

consideration some features of IFN-I, emerged from many years of clinical use of these cytokines. 

In fact, several clinical studies reported that an Interferon-induced immune adjuvant activity could 

be observed already after the administration of intermittent low doses of the cytokine in both 

cancer and antiviral settings (15,50–52). Instead, the continuous stimulation of IFN-I signaling, 

exerted by high serum levels of the cytokine, can result in diminished treatment efficacy due to the 

emergence of refractoriness phenomena caused by receptor internalization/degradation as well as 

the rapid induction of UBP43 and SOCS negative regulators (4), immunosuppression and can also 

result in relevant side effects.  

With the aim to tailor the treatment schedule to the early phase of SARS-CoV 2 infection in elderly 

patients, we selected 3 MIU of IFN-β1a as a dose expected to exploit IFN-mediated antiviral and 

immunomodulatory properties of the cytokine without causing relevant toxicity or inducing 

refractoriness phenomena (53). 

8.2 Treatment arms 

Control arm. No specific antiviral treatment besides standard of care. 
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Treatment arm. 11ug (3MIU) of IFN-β1a will be injected subcutaneously at day 1, 3, 7, and 10 in 

addition to standard of care.  The drug solution, contained in a pre-filled cartridge, will be injected 

by means of the RebiSmart electronic injection device, as described in Appendix 6. 

8.3 Standard patients monitoring 

Patients will be daily evaluated for body temperature, respiratory rate, oxygen saturation, blood 

pressure, pulse/heart rate and AVPU response. The NEWS2 score will be then calculated following 

the table 2. Additional measurements are allowed whenever any sign of disease 

progression appears. In case of multiple measurements within a day, the highest score will be 

considered for patient assessment.  

Table 2. NEWS2 Score  

 

  

For non-hospitalized patients, measurements will be auto-performed by the patient either assessed 

by a caregiver or a family member. Training on how to use the provided devices will be performed 

by USCAR unit at T1, written instructions will be also provided, and additional help will be given 
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upon request by phone or videocall. Measurements will be recorded on the clinical diary that will 

be provided (Appendix 5). Patients will be contacted daily by USCAR dedicated unit and will 

communicate by phone their health status that will be registered on a dedicated clinical records 

form (Appendix 5). USCAR unit approaching COVID-19 patients will use personal protective 

equipment including a FFP3 (or FFP2) mask, gloves, gown and googles. FFP3 will be used always in 

case of any procedure on respiratory tract (including nasopharyngeal swab).  

 

Hospitalized patients can be discharged from the hospital considering the ongoing national and 

regional recommendations to discharge COVID-19 patient at home. The USCAR unit will then 

responsible of continuing follow up of the patient according to the timeline described in Appendix 

2. 

8.4 Other therapies allowed 

Patients will not receive any other antiviral treatment, unless considered needed by the physician. 

All other treatments including anti-hypertensive drugs, medications for diabetes (insulin and oral 

drugs), antibiotics, hormone therapy can be provided to patients of both groups according to 

medical judgments. Patients should not receive nonsteroidal anti-inflammatory drugs apart from 

paracetamol if needed. 

Any previous and concomitant medication will be recorded along with: 

• Reason for use 

• Dates of administration including start and end dates 

• Dosage information including dose and frequency 

8.5 Safety monitoring and individual stopping rules 

Any sign or symptom associated to drug adverse events will be daily reported.  

Progressing patients which are in need of oxygen support will be maintained in the trial for follow 

up purposes, but treatment will be discontinued (Appendix 1). Progressing patients will receive 

standard of care or additional treatment at the physician discretion. 

 Another stopping rule includes drug related adverse events grade ≥ 3 according to Common 

Terminology Criteria for Adverse Events (CTCAE) version 5.0.  



   

 

 

Institute of Translational Pharmacology, CNR 

ANTIICIPATE study | version: 02 date:02/10/2020 

pag. 29/76 

 

For progressing patients, we will record the admission to the intensive care unit, days in ICU, and 

the disease outcome (either survivor or non-survivors) by using the Regional surveillance systems.  

Patients are free to withdraw from participation in the study at any time upon request, without any 

consequence. Patients should be listed as having withdrawn consent only when they no longer wish 

to participate in the study and no longer authorize the Investigators to make efforts to continue to 

obtain their outcome data. Every effort should be made to encourage patients to remain in the 

study for the duration of their planned outcome assessments. Patients should be educated on the 

continued scientific importance of their data, even if they discontinue the study. In the case of a 

patients becoming lost to follow-up, attempts to contact the patient should be made and 

documented in the patient’s medical records. 

9. Methods 

9.1 Randomization 

Sixty patients will be randomized 2:1 to receive IFN-β1a or control arm.  Eligible patients will be 

randomised (no later than 36 h after enrolment) by means of a computerized central randomization 

system. All patients will receive a unique patient identification number at enrolling visit when 

signing the informed consent and before any study procedures are performed. This number must 

remain constant throughout the entire study. 

ISS will prepare a randomization list by using a validated software and the list will be managed by 

the CRO.  The randomization of patients will be closed when 60 patients have been randomized. 

The randomization will be stratified by sex; for each stratum a sequence of treatments randomly 

permuted in blocks of variable length (3 or 6) will be generated.  

9.2 Blinding 

This is an open-label study. After the randomization, patient will be notified whether will receive or 

not the experimental drug. 
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9.3 Electronic case report form 

Patients’ data will be recorded in an ad hoc online database. The Electronic case report form will be 

provided by a Clinical Research Organization and implemented according to the study design. An 

example of the information to be recorded in the e-CRF is provided as Appendix 4. 

9.4. Safety Criteria Evaluation 

9.4.1 Safety profile 

Subjects participating in this trial who received at least one dose of the trial medication are 

considered to be included in the safety population (full analysis population). Safety population not 

include subjects who drop out prior to receiving any treatment. Data on safety profile, nature, 

incidence and severity of adverse events (AEs) and serious adverse events (SAEs) will be collected 

as detailed in both this section of the protocol and in the AE/SAE section of the CRF. Any reason for 

drug interruption, reduction and discontinuation will be collected. Toxicities will be graded using 

NCI Common Terminology Criteria for adverse Events (CTCAE) version 5. The investigator is 

responsible for detecting, documenting and reporting AEs and SAEs, according to the criteria 

defined in this protocol.  

The safety profile of experimental drug (i.e., IFN-β1a, Rebif®) has been well established. Below are 

the very common and common adverse reactions as reported in the Summary of Product 

Characteristic 2010: 

Very common (≥1/10) Common (≥1/100 to <1/10) 

Neutropenia, lymphopenia, leukopenia, 

thrombocytopenia, anaemia 

Diarrhoea, vomiting, nausea 

Asymptomatic transaminase increase Severe elevations in transaminases 

Headache Pruritus, rash, erythematous rash, maculo-

papular rash, alopecia 

Injection site inflammation, injection site 

reaction, influenza-like symptoms 

Myalgia, arthralgia 

 Depression, insomnia 

 Injection site pain, fatigue, rigors, fever 
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9.4.2 Adverse events (AE) and serious adverse events (SAE) 

9.4.2.1 Definition of an AE 

An AE is defined as any untoward medical occurrence in a patient, temporarily associated with the 

use of a medicinal product, whether or not it is considered related to the medicinal product. An AE 

can therefore be any unfavorable and unintended sign (including an abnormal laboratory finding), 

symptom, or disease (new or exacerbated) temporarily associated with the use of a medicinal 

product. Examples of an AE include: 

· Significant or unexpected worsening or exacerbation of the condition/indication under study. 

· Exacerbation of a chronic or intermittent pre-existing condition including either an increase in 

frequency and/or intensity of the condition. 

· New conditions detected or diagnosed after investigational product administration even though it 

may have been present prior to the start of the study. 

· Signs, symptoms, or the clinical sequelae of a suspected interaction. 

· Signs, symptoms, or the clinical sequelae of a suspected overdose of either investigational product 

or a concurrent medication (overdose per se should not be reported as an AE/SAE). 

9.4.2.2 Definition of a Serious Adverse Event 

A serious adverse event (SAE) is defined as any untoward medical occurrence that, at any dose: 

1. Results in death 

2. Is life-threatening 

3. Requires hospitalization or prolongation of existing hospitalization 

4. Results in disability/incapacity 

5. Is a congenital anomaly/birth defect 

6. Is otherwise considered as medically important. 

9.4.2.3 Recording of AEs and SAEs 

When an AE/SAE occurs, it is the responsibility of the investigator to review all documentation (e.g. 

hospital progress notes, laboratory, and diagnostics reports) relative to the event. The investigator 

will then record all relevant information regarding an AE or SAE on the eCRF. Any AEs or SAEs 

occurring during the study must be documented in the subject's medical records and on the 

appropriate page of the eCRF. Each AE or SAE is to be recorded individually. All AEs which occur 
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during the course of the study should be recorded in the eCRF. Information on the AE must be 

recorded on a specific AE form (appendix 5). 

9.4.2.4 Evaluating AEs and SAEs 

9.4.2.4.1 Assessment of intensity 

The investigator will make an assessment of intensity of each AE and SAE reported. In this protocol, 

the intensity of AEs and SAEs will be graded on a scale of 1 to 5 according the National Cancer 

Institute (NCI) Common Toxicity Criteria for Adverse Events (CTCAE) Version 5 and are available at 

https://evs.nci.nih.gov/ftp1/CTCAE/About.html . 

For SAEs, the maximum intensity (or grade) will be reported in the eCRF. For non-serious AEs, each 

change in intensity (or grade) will be reported in the eCRF. 

9.4.2.4.2 Assessment of causality 

The investigator is obliged to assess the relationship between the study medical product and the 

occurrence of each AE/SAE and provide the assessment of causality as per instructions on the SAE 

form in the Investigators File. 

9.4.2.4.3 Follow-Up of AEs and SAEs 

After the initial AE/SAE report, the investigator is required to proactively follow each subject and 

provide further information on the subject’s condition by any supplemental investigations as may 

be indicated to elucidate the nature and/or causality of the AE or SAE. AEs that are ongoing with a 

toxicity of Grade 3 or 4, or have a relationship to study drug that is suspected (Reasonable 

Possibility) will be queried for resolution at study conclusion and at approximately 30 days after the 

last dose of study. New or updated information will be recorded on the originally completed SAE 

form in the Investigator’s File, with all changes signed and dated by the Investigator. 

9.4.3 Regulatory reporting requirements for adverse events 

The Investigator must report immediately (within 24 hours from the knowledge) to the study 

Sponsor any SAE, occurred during the study whether related to the investigational product or not.  

The study Sponsor has the legal responsibility to promptly notify, as appropriate, both the local 

regulatory authority and other regulatory agencies about the safety of a product under clinical 

investigation. The study Sponsor will comply with the Italian regulatory requirements related to the 

reporting of SAEs to regulatory authorities and the Independent Ethics Committee (IEC). In 

particular, all the Suspected Unexpected Serious Adverse Reactions (SUSARs) that occur while on 

treatment and within 30 days since the last investigational drug administration, and that have a 
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suspected relationship to study’s drug (Reasonable Possibility) will be notified with an urgency 

procedure to the local regulatory Agency (AIFA) and IEC with the following timelines: 

- SUSARs that are considered life-threatening: notification within 7 days. 

- SUSARs that are not considered life-threatening: notification within 15 days. 

The notification with urgency procedure is not required for SAEs that are expected with the drugs 

used in the protocol, and for non-serious AEs, both expected and unexpected. For these events 

(expected SAEs and AEs), the CT will notify the local regulatory agency and IECs by an annual safety 

report.  

9.5 Secondary and Exploratory endpoints 

Dedicated blood samples will be collected at different time points (see APPENDIX 2: Timeline 

scheme) and processed at the biobank of the INMI.  

9.5.1 SARS-CoV-2 Antibodies 

The development of a specific humoral response will be monitored by measuring specific anti SARS-

CoV-2 antibodies in the sera of patients collected at day 14 and 28 post randomization. 

Commercially available tests will be used to detect IgM specific for S antigen, IgG specific for the N 

and S antigens, and IgA specific for S antigen. Sera resulting reactive with the S antigen will be tested 

for the capacity of viral neutralization using standardized methods. 

9.5.2 Molecular IFN-I signaling 

Blood samples will be collected at T1 prior first treatment, during treatment (T3 prior second 

treatment) and post treatment (T14) and processed at the biobank of the INMI. Isolated PBMC will 

be aliquoted, submerged with RNA stabilization reagent and cryopreserved. For analysis, total RNA 

will be isolated and the transcriptional analysis of over 500 general immunology genes will be 

performed by means of Nanostring technology. Data analysis will determine the transcriptional 

modifications occurring during the course of IFN-β1a treatment as well as to identify molecular 

patterns potentially correlated with clinical outcome. Particular focus will be given to the ISG score 

reported to be differentially expressed among mild to severe COVID-19 (22). This exploratory 

analysis will be conducted by Dr Aricò and Dr Castiello, having a relevant background on IFN signaling 

analysis (51,54) 
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9.5.3 Cellular Immune monitoring 

Pre-(T1 prior treatment) and post-treatment (T14) blood samples will be monitored by MFC-based 

assays through different antibody panels in order to analyze frequency of major leukocyte 

subpopulations associated with naïve/memory, co-activation and co-inhibition markers; 

polyfunctional properties of T cell specific response against virus antigens will be evaluated after 

short term in vitro culture. 

Stained samples will be acquired on a Beckman Coulter CytoFlex Cytometer and analyzed by 

CytExpert and/or Kaluza software as well as by advanced machine learning algorithms such as 

FlowSOM and CITRUS (Cytobank online platform). Dr. Francesca Urbani and Dr. Iole Macchia, co-

investigators at ISS unit, have long lasting experience in MFC assays and immune-monitoring 

(52,55,56). 

9.5.4 Systemic Inflammatory markers 

Pre- (T1 prior treatment) and during-treatment (day 10 prior last treatment) blood samples will be 

collected from Treatment and control group to monitor the levels of soluble factors involved in 

inflammation (e.g., cytokines and chemokines) and endothelial cell adhesion molecules. At the 

selected time points, plasma will be isolated from peripheral blood and cryopreserved until analysis 

that will be simultaneously conducted by means of specific ELISA assays. Data will be integrated 

with the results of routine lab tests on coagulation factors and factors involved in COVID-19 

pathogenesis (CRP, IL-6, TNF-, Fibrinogen and D-Dimer). 

10. Statistical Plan 

The primary analysis will be carried out on the primary endpoint on the intention-to-treat (ITT) 

population defined as all patients randomized receiving at least one dose of treatment. 

The percentage of patients undergoing disease progression defined on rate of progression of 

NEWS2 score lasting more than 5 days will be calculated in two arms (IFN-β1a + standard of care vs 

standard of care) of the trial. For persons who died, a conservative approach will be adopted and 

death will be considered an event. The effect of treatment will be estimated through a logistic 

regression model including a dummy variable for treatment. The effect of treatment will be 

estimated through multivariable logistic regression model by accounting for the following 



   

 

 

Institute of Translational Pharmacology, CNR 

ANTIICIPATE study | version: 02 date:02/10/2020 

pag. 35/76 

 

covariates: age, gender, co-morbidities. Moreover, NEWS2 score at baseline and setting of 

recruitment will be also considered. 

All primary and secondary analyses will be carried out both on ITT population and on per-protocol 

population. Per-protocol population includes all subjects who were included in the ITT population 

that received the treatment as defined in the protocol and who completed the study with no major 

protocol violations.  

Kaplan-Meier survival analysis and Cox proportional hazards model will be used for time-to-event 

data. The following covariates will be included in the Cox model: age, gender, co-morbidities. 

Moreover, NEWS2 score at baseline and setting of recruitment will be also considered. For the 

secondary endpoint ICU-free days, a competing risk model will be adopted considering death a 

competing event, following the method proposed by Fine and Gray (57). Moreover, the median 

difference will be reported. 

The longitudinal secondary endpoint measured on a continuous scale (the increase in SARS-CoV 2-

Specific Binding Antibody Titers in IFN compared to control group) will be analysed using a Mixed 

effect Model for Repeat Measure (MMRM) to estimate the difference of mean change from baseline 

in SARS-CoV 2-Specific Binding Antibody Titers between IFN-β1a + standard of care and standard of 

care at day 28. In case of data sporadically missing during the course of trial we will assume they 

were Missing At Random (MAR). A sensitivity analysis will be carried out by conducting the statistical 

test after imputing missing, including the worst-case imputation. All missing data will be imputed 

within treatment groups defined by randomized treatment. 

Safety endpoint will be compared by a chi-squared test for discrete variables, by means of analysis 

of variance (ANOVA) and covariance (ANCOVA) for continuous variables or by the non-parametric 

Mann-Whitney test when appropriate. 

Confidence intervals (95%) will be reported for all outcomes and association measures (proportions, 

means, Odds Ratios and HRs). 

For all statistical analyses (efficacy and safety), the level of statistical significance will be kept at 0.05 

with two-sided p-values. Statistical analyses and related reports will be in full compliance with ICH 

E9 guidance (https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e-9-statistical-

principles-clinical-trials-step-5_en.pdf). 

https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e-9-statistical-principles-clinical-trials-step-5_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e-9-statistical-principles-clinical-trials-step-5_en.pdf
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11. Timing 

See APPENDIX 2: Timeline scheme and APPENDIX 3: GANTT 

12. Feasibility 

Our study plans to enroll either hospitalized and non-hospitalized newly diagnosed COVID-19 

patients, as well as patients hosted in long-stay residential care homes. The possible scenario of the 

Italian pandemic occurring during the conduction of the study will likely affect the proportion of 

patients that will be enrolled in the different settings. In fact, for patients presenting with mild 

illness, the decision to undertake hospitalization vs home care should be carefully evaluated to take 

into account patient risk of rapid deterioration, but also the burden on the health care system. 

On august 11th, the ISS, together with the Ministry of Health and the Coordination of Italian regions 

and autonomous provinces, issued a document called “Elementi di preparazione e risposta a COVID-

19 nella stagione autunno-invernale”. The document, aimed at providing general elements and 

suggesting preparedness frameworks to strengthen the response and optimally cope with any 

increase in the number of new infections by SARS-CoV 2 in the autumn-winter 2020-2021 season, 

foresees four possible scenarios, characterized by increasing SARS-CoV 2 transmission rate and 

related risk of SSN collapse.  

To ensure that patients’ enrolment is duly completed in any of the possible scenarios, the study will 

count on a network of collaborating institutions directly involved in the identification and 

management of COVID-19 patients in Rome. A campaign will be held to inform Family doctors 

(Medici di Medicina Generale) and long-stay residential care homes (LSRCHs), whose collaboration 

will ensure the precocious identification of eligible patients throughout the urban area of Rome. The 

Special Unit for regional continued care (USCAR) are currently involved in the prompt identification 

of COVID-19 clusters within Regione Lazio. In this study, a group of physicians belonging to USCAR 

will be specifically trained and will be responsible for the screening, enrolling and clinical monitoring 

of patients kept under home isolation or hosted in long-stay residential care homes (LSRCHs). 

All experts involved in the project are highly motivated, have complementary expertise and a strong 

background in the fields of IFN biology and infectious diseases. The CNR group, including the PI and 

Scientific Coordinator of the study, has a long-lasting expertise on immunology, IFN biology and 

clinical studies with IFN-I. The Istituto Nazionale per le Malattie Infettive “Lazzaro Spallanzani 
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(clinical center) is one of the five clinical hubs for COVID-19 management in town and has a 

longstanding experience in multicentre clinical studies. The ISS group includes scientists with a 

background on IFN-I biology in both basic research and clinical trials, with particular focus on 

patients immunomonitoring (Francesca Urbani, Iole Macchia) and molecular studies on IFN-I 

signalling (Luciano Castiello, Eleonora Aricò). Moreover, the Clinical Epidemiology group of the ISS 

has a strong background on statistical analysis and was involved in the recent survey on COVID-19 

infection in long-stay residential care homes (58) . To ensure the full feasibility and the high quality 

performance of the study the Sponsor will soon finalize a contract with a CRO, highly specialised in 

clinical studies involving IFN-β, which will support the PI (Giuseppe Sconocchia) and the Scientific 

Coordinator (Filippo Belardelli) with regard to specific services and for the implementation and 

monitoring of the entire study. 

13. Good clinical practices and ethics 

13.1. Good clinical practice 

The study will be conducted in accordance with ethical principles founded in the Declaration of 

Helsinki (1964) and subsequent amendments and updates (Fortaleza, Brazil, October 2013), in the 

International Conference on Harmonization (ICH) for Good Clinical Practice (GCP) and in the 

appropriate regulatory requirements. The drug used in this trial is already registered and its toxicity 

profile is very well known, since it is largely used for the treatment of Multiple Sclerosis.  

13.2 Ethical aspects 

The entire study protocol, including informative material for the patients and modules for the 

informed consent, will be evaluated by The Ethics Committee (EC) of the National Institute for 

Infectious Diseases “Lazzaro Spallanzani”, Rome, Italy, which is the National Ethics Committee for 

evaluation of clinical trials on human drugs in COVID-19 patients. 

The study will not start before obtaining a favorable opinion from the EC, the Competent Authority 

Authorization and any other authorization required by local regulation. Every intention to modify 

any element of the original protocol after the first approval will be promptly notified to the EC and 

will be applied only after its written authorization. Investigators will be responsible for submitting 
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any amendments to the protocol to the EC. Any modifications to the protocol, which may impact on 

the conduct of the study, may affect patient safety, including changes of study objectives, study 

design, patient population, sample size, study procedures or significant administrative aspects will 

require a formal amendment to the protocol. Such amendments will be agreed and approved by 

the Ethics Committee of the National Institute for Infectious Diseases “Lazzaro Spallanzani”, Rome, 

Italy, and the health authorities prior to implementation, in accordance with local regulation. 

Administrative changes of the protocol are minor corrections and/or clarifications that have no 

effect on the way the study is to be conducted. These administrative changes will be documented 

in a memorandum. 

13.2.1 Written informed consent 

The Investigators will ensure that the subject is given full and adequate oral and written information 

about the nature, purpose, possible risks and benefits of the study. Subjects will also be notified 

that they are free to discontinue from the study at any time. The subject’s signed and dated 

informed consent will be obtained prior to conduct any procedure specific for the study. The original 

signed Written Informed Consent Form will be stored, and a copy will be given to the patient.  

13.2.2 Subject data protection 

In order to protect the subjects’ identity, the Investigator will assign a subject identification number 

to each enrolled subject to be used instead of subject name when reporting all study related data 

and adverse events.  

The Written Informed Consent Form will explain that the study data will be stored at Spallanzani 

Hospital maintaining confidentiality in accordance with national data legislation. However, the 

personal information must be available to authorized personnel of Study Sponsor (clinical monitor 

and auditor), Ethics Committee and Regulatory Authorities. In addition, consent to allow direct 

access to original medical records to ensure data verification will be obtained from the subject 

before participation in the study.      

Enrolment log must be kept strictly confidential to enable patient identification at the site. 

13.2.3 Audits and inspections 

The Principal Investigator and the SC will provide all the necessary information and material to the 

participating centers in order to standardize all the protocol-related procedures and to avoid 
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unexpected variability. Printed and electronic informative material (complete original protocol, 

informed consent modules, informative modules for patients and relatives, recruitment checklist, 

graphic timeline of interventions and visits, order list for physicians and nurses) will be distributed 

to Spallanzani Hospital and USCAR. Source data/documents must be available to inspections by the 

designee or Health Authorities. 

13.2.4 Monitoring  

The monitoring activities will be performed by a Clinical Research Organization. Clinical Monitor will 

perform the monitoring activities according to "Note of Guidance on Good Clinical Practice” (ICH E6 

(R2), EMA/CHMP/ICH/135/1995). 

The clinical monitor will maintain contacts between Investigators and Study Sponsor; furthermore, 

during the study the clinical monitor will verify that informed consent was obtained from all 

subjects, that the data were adequately documented in medical records and that the Investigators 

were compliant with the protocol. The clinical monitor will inform the study Sponsor and the 

Investigators about all detected protocol deviations, all facilities and technical Staff detected 

problems. The Investigators will provide direct access to source data/documents for data 

verification. 

13.2.5 Declaration of interest 

The study participants declare no financial and/or other conflicts of interest related to the study. 

13.2.6 Dissemination policy 

The Circ. Min. Health N° 6 of 09/02/2002 obliges each researcher who gets any results of interest to 

public health, to publish the results within 12 months from the end of the study. All the patients will 

freely agree or disagree to participate in the study in the belief that the results will be useful to 

improve knowledge about their pathologies, for health benefit from themselves or other patients. 

To respect their will and in the maximum interest of honest clinical research, the investigators agree 

on the need to ensure the wide publication and diffusion of their results in a consistent and 

responsible way under their responsibility. The Study Coordinator is the official data owner. The 

Study Coordinator has the right to present methods and results of the study at public symposia and 

conferences. The principal publications from the trial will be in the name of Investigators with full 

credit assigned to all collaborating investigators and institutions. 
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13.3 Insurance 

The study will be conducted according to the law about the study insurance agreement (DM 14 

luglio 2009); ad hoc insurance will be established.  
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14. Budget 

Materiale/Utilità 
Costo 

unitario 

Numero per 

paziente 
N. pazienti 

Quant

ità 
Totale 

Costi coordinamento medico 75000    75000 

Rebif/Rebismart 0 1 60 60 0 

Servizi svolti da CRO     60000 

Saturimetro 25 1 30 30 750 

Sfingomanometro 20 1 30 30 600 

DPI completo FFP3 10 10 30 300 3000 

Assistenza domiciliare 400 1 30 30 12000 

Teleassistenza 10 28 30 840 8400 

Analisi del sangue 40 7 60 420 16800 

Test Sars-CoV2 85 3 60 180 15300 

Test sierologico 60 3 60 180 10800 

Markers infiammatori 100 2 60 120 12000 

Ddimero 6 2 60 120 720 

Proteina C Reattiva 6 2 60 120 720 

Systemic immune profiling 356 3 60 180 64080 

RT-PCR per IFN signaling 280 3 60 180 40000 

Costi processamento campioni biologici  30 7 60 420 12600 

Assicurazione    1 9500 

Costi etichettatura e gestione farmaco    1 5000 

Costi generali per struttura coordinatrice     47730 

Medical Writing and Statistical Data 

Analysis (all endpoints) 
    50000 

Totale     445000 

The study is co-funded by Merck Healthcare KGaA with a support equal to 40% of total costs. 

15. Institutions agreement 

The Study Sponsor will submit in the Clinical Trials all the documentation required by law to AIFA, 

as the Competent Authority and to Ethics Committee within a week after approval. Also, the Study 

Sponsor will comply in all respects with the standards of Good Clinical Practice, as defined in the 
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"Note of Guidance on Good Clinical Practice (CPMP/ICH 135/95)" and related Guidelines, as well as 

with all applicable regulatory requirements including national drug law and data protection law. 

A collaboration agreement between all the Institutions involved in the study (CNR, INMI and ISS) 

will be signed before the enrollment of the first patient. 

16. Participating Centers 

 IFT, CNR, Rome;  

 ISS, Rome 

 INMI, Rome 

17. Publications and data properties  

Clinical trial data are considered the property of the investigators involved. Publications generated 

from the study will be sent to peer-reviewed international journals. The name and order of the 

authors will be decided by the working group. 
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APPENDIX 1: Flow Chart of the Study 
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APPENDIX 2: Timeline scheme 

TIMELINE SCHEME 

Days PreTx 

  
T

1
 

T
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T
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T
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T
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T
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T
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Screen
ing 

Treatment  Follow-up 

IFN (ARM2 only)   x   x       x     x                                      

Procedures (both ARMS) 

RT-PCR SARS-
CoV 2 positivity 
assay 

x 

  

x                   

  

  
    x                       

    
x 

Demografic 
Data 

x                                                         

Medical History x                                                         

Informed 
Consent 

x                                                         

Inclusion/Exclu
sion Criteria 

x                                                         

Signs and 
symptoms 

x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Previous/Conco
mitant Therapy 
recording 

x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

NEWS2 score 
assessment 

x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 

Safety/Efficacy Evaluation (both ARMS) 

Adverse Events 
recording 

  

  

x x x x x x x x x x 

  

x x x x x x x x x x x x x x x x x x 

Routine 
laboratory test 
parameters 

x x   x             x 

  
    x             x         

  
  x 

SARS-CoV 2 
Antibodies 

  x                         x                           x 

Exploratory 
labtests 
(ISG/CIM/SIM) 

  x   x             x 

  
    x                             

                                                                

As clinically indicated, laboratory and instrumental tests can be performed on other time points that will 
be recorded. 
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APPENDIX 3: GANTT chart 
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APPENDIX 4: eCRF design  

The CRO will implement and validate eCRF on a Gamp 5 21 CFR part 11 compliant platform and 

share it among participants, endowed with different appropriate access privileges: CRO will have 

complete data control, while data input permission only will be assigned to local data managers. 

eCRF will be designed on the basis of the following structure: 

CRF sections by time of visit 

  

Screening Treatment 

PreTx T1 

Id Number Date 

SARS-CoV-2 positivity assay Id Number 

Demografic Data IFN (ARM2 only) 

Medical History SARS-CoV-2 positivity assay 

Informed Consent Signs and symptoms 

Inclusion/Exclusion Criteria Previous/Concomitant Therapy 

Signs and symptoms NEWS2 score assessment 

Previous/Concomitant Therapy Adverse Events 

NEWS2 score assessment Routine laboratory test parameters 

Routine laboratory test parameters SARS-CoV-2 Antibodies 

Randomization Exploratory labtests (ISG/CIM/SIM) 

  Study Discontinuation or Withdrawal 
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Treatment Treatment Treatment 

T2/T4/T5/T6/T8/T9 T3/T10 T7 

Date Date Date 

Id Number Id Number Id Number 

Signs and symptoms IFN (ARM2 only) IFN (ARM2 only) 

Previous/Concomitant Therapy Signs and symptoms Signs and symptoms 

NEWS2 score assessment 
Previous/Concomitant 

Therapy 
Previous/Concomitant 

Therapy 

Adverse Events NEWS2 score assessment NEWS2 score assessment 

Study Discontinuation or Withdrawal Adverse Events Adverse Events 

  
Routine laboratory test 

parameters 
Study Discontinuation or 

Withdrawal 

  
Exploratory labtests 

(ISG/CIM/SIM)   

  
Study Discontinuation or 

Withdrawal   

   

Follow up Follow up  

T11/T12/T13/T15/T16/T17/T18/T19/T20/T
22/T23/T24/T25/T26/T27 T14  

Date Date  

Id Number Id Number  

Previous/Concomitant Therapy SARS-CoV-2 positivity assay  

NEWS2 score assessment Signs and symptoms  

Adverse Events 
Previous/Concomitant 

Therapy  

Study Discontinuation or Withdrawal NEWS2 score assessment  

  Adverse Events  

  
Routine laboratory test 

parameters  

  SARS-CoV-2 Antibodies  

  
Exploratory labtests 

(ISG/CIM/SIM)  

  
Study Discontinuation or 

Withdrawal  
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Follow up Follow up 

T21 T28 

Date Date 

Id Number Id Number 

Signs and symptoms SARS-CoV-2 positivity assay 

Previous/Concomitant Therapy Signs and symptoms 

NEWS2 score assessment Previous/Concomitant Therapy 

Adverse Events NEWS2 score assessment 

Routine laboratory test parameters Adverse Events 

Study Discontinuation or Withdrawal Routine laboratory test parameters 

  SARS-CoV-2 Antibodies 

  Study Discontinuation or Withdrawal 
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CRF - section data 

SARS-CoV-2 positivity 
assay 

date 
RT-PCR: Gene name, CT number, Laboratory (INMI or other, to 
be specified); rapid antigen test: positive/negative (executed by: 
operator ID) 

Demografic Data date 
Sex at birth, Date of birth, Race/Ethnicity; i) hospitalized, ii) RSA, 
iii) home patient 

Medical History date see TABLE 1 

Informed Consent 
signature 
date 

Y/N 

Inclusion/Exclusion 
Criteria 

date see TABLE 2 

Previous/Concomitant 
Therapy 

date 
Any drug/medicament name, reason for use, dose, frequency, 
duration of consumption  

NEWS2 score assessment date 
SCORE, Systolic and diastolic arterial pressure, heart rate (HR), 
respiratory rate (RR), systemic body temperature, ACVPU, SpO2 

Randomization date ARM1/ARM2, random number 

Signs and symptoms   see TABLE 3 

IFN (ARM2 only)   Y/N, expiration date, batch number 

Adverse Events   
TABLE 4 AE and any other AE will be recorded using NCI Common 
Terminology Criteria for adverse Events (CTCAE) version 5. 
SUSAR will be recorded in specific CRF. 

Routine laboratory test 
parameters 

  see TABLE 5 

SARS-CoV-2 Antibodies   
anti-S IgG, anti-N IgG, anti-S IgM, anti S IgA, neutralizing anti-S 
Ab titer 

Exploratory labtests 
(ISG/CIM/SIM) 

  
ISG: IFI44L, IFI27, RSAD2, SIGLEC1, IFIT1, IS15. CIM: see TABLE 6. 
SIM: see TABLE 7. 

Study Discontinuation or 
Withdrawal 

  
Y/N, reason: withdrawal of subjects for non-
compliance/adherence, for AE, consent withdrawal, other (to be 
specified) 
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TABLE 1 - Medical History 

    
Tobacco, Alcohol, other recreational drug use (dose, frequency, 
duration of comsumption ) 

    Flu vaccine (in the last year): Y/N, date 

B
y 
S
y
s
t
e
m 

Respiratory 
Chronic pulmonary disease, Asthma, Tuberculosis (active/previous), 
other (to be specified) 

Cardiovascular/Circulatory 
Chronic cardiac disease (not hypertension), Hypertension, other (to be 
specified) 

Musculoskeletal to be specified 

Endocrine to be specified 

Hematopoietic to be specified 

Nervous Chronic neurological disorder, other (to be specified) 

Dermatological to be specified 
Integumentary 
System/Exocrine System to be specified 

Genitourinary Chronic kidney disease, other (to be specified) 
Lymphatic System/Immune 
System to be specified 

Digestive Chronic liver disease, other (to be specified) 

  Metabolic disease Diabetes, other (to be specified) 

  Ear, Nose, Throath to be specified 

  Psychiatric disease to be specified 

  Allergy to be specified 

  Malignant neoplasm to be specified 

  Infectious disease HIV, HCV, other (to be specified) 

  Other (to be specified)   

Note: For any disease, onset date and duration as well as indication about disease current status will be 
recorded. 
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TABLE 2 - Inclusion/Exclusion Criteria 

Inclusion criteria (all required): 

≥ 65 years of age at time of enrolment   Y/N 

Subject has laboratory-confirmed SARS-CoV-2 infection as determined by PCR, in any specimen < 
72 hours prior to randomization  

Y/N 

Subject (or legally authorized representative) provides written informed consent prior to initiation 
of any study procedures  

Y/N 

Subject understands and agrees to comply with planned study procedures  Y/N 

Subject agrees to the collection of nasopharyngeal swabs and venous blood samples per protocol  Y/N 

Being symptomatic for less than 7 days before starting therapy Y/N 

NEWS2 score ≤2    Y/N 

Exclusion criteria: 

Hospitalized patients with illness of any duration, and at least one of the following: Clinical 
assessment (evidence of rales/crackles on exam) AND SpO2 ≤ 94% on room air at rest or after 
walking test, OR Acute respiratory failure requiring mechanical ventilation and/or supplemental 
oxygen. 

Y/N 

Patients currently using interferon-beta (e.g., multiple sclerosis patients) Y/N 

Patients with chronic kidney diseases   Y/N 

Known allergy or hypersensitivity to interferon (including asthma) Y/N 

Any autoimmune disease (based on the anamnesis)   Y/N 

Patients with signs of dementia or neurocognitive disorders  Y/N 

Patients with current severe depression and/or suicidal ideations  Y/N 

Being concurrently involved in another trial for COVID-19  Y/N 

HIV infection (based on the anamnesis)    Y/N 

Use of any antiretroviral medication    Y/N 

Impaired renal function (eGFR calculated by CKD-EPI Creatinine equation < 30 ml/min) Y/N 

Presence of other severe diseases impairing life expectancy (e.g. patients are not expected to 
survive 28 days given their pre-existing medical condition) 

Y/N 

Any physical or psychological impediment in a patient that could let the investigator to suspect 
his/her poor compliance 

Y/N 

Lack or withdrawal of informed consent   Y/N 
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TABLE 3 - Signs and symptoms 

History of fever 

Lower chest indrawing 

Cough (with sputum production/with emoptysis) 

Headache 

Altered consciousness/confusion 

Seizures 

Sore throat 

Abdominal pain 

Runny nose 

Vomiting/nausea 

Wheezing 

Diarrhoea 

Chest pain 

Conjunctivitis 

Muscle aches 

Skin rash 

Joint pain (arthralgia) 

Skin ulcers 

Fatigue/malaise 

Lymphadenopathy 

Loss of taste 

Inability to walk 

Loss of smell 

Bleeding (ischaemic stroke, entracerebral haemorrhage) 

Shortness of breath 

Note: If present, onset date and duration as well as indication about sign or symptom current status will 
be recorded. 
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TABLE 4 - REBIF common AE 

Very common (≥1/10) Common (≥1/100 to <1/10) 

Neutropenia, lymphopenia, leukopenia, 
thrombocytopenia, anaemia Diarrhoea, vomiting, nausea 

Asymptomatic transaminase increase Severe elevations in transaminases 

Headache 
Pruritus, rash, erythematous rash, maculo-
papular rash, alopecia 

Injection site inflammation, injection site reaction, 
influenza-like symptoms Myalgia, arthralgia 

  Depression, insomnia 

  Injection site pain, fatigue, rigors, fever  

 

 

TABLE 5 - Routine laboratory test parameters 

Haemoglobin  Ferritin 

Haematocrit Creatine kinase 

Full Blood count ALT/SGPT 

Creatinine Troponin 

Sodium AST/SGOT 

Potassium ESR 

Procalcitonin Total bilirubin 

Lactate Urea (BUN) 

Glucose Albumin 

Lipase BNP (brain natriuretic peptide) 

LDH presepsin 

PT (seconds) INR 

fibrinogen APTT/APTR 

D-dimer CRP 

IL-6  
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TABLE 6 - Cellular Immune Monitoring 

leu_linfociti CD4_CM Vd2_TD 

lym_CD3 CD4_EM Vd2_EM 

CD3_CD4SP CD4_N Vd2_N 

CD3_CD8SP CD4_TD Vd2_CM 

CD8_CM CD4_CD28pos27neg lym_CD19 

CD8_EM CD4_CD28pos27pos lym_NK 

CD8_N CD4_CD28neg27neg lym_NKT 

CD8_TD CD4_CD28neg27pos leu_CD14pos 

CD8_CD28pos27neg CD4_CD57pos27neg leu_Treg 

CD8_CD28pos27pos CD4_CD57posPD1neg lym_Treg 

CD8_CD28neg27neg CD4_CD57posPD1pos CD3_Treg 

CD8_CD28neg27pos CD4_CD57negPD1pos CD4_Treg 

CD8_CD57pos CD27neg gpSpike_CD8 Treg_CD45RAnegCD39neg 

CD8_CD57posPD1neg Vd2 Treg_CD45RAnegCD39pos 

CD8_CD57posPD1pos   Treg_CD45RAposCD39neg 

CD8_CD57negPD1pos   Treg_CD45RAposCD39pos 

 

TABLE 7 - Systemic Inflammation 
Markers 

IL-2 IP-10 

IL-7 MCP1 

IL-10 MIP1a 

G-CSF VCAM-1 

ICAM-1 VAP-1  

Fractalkine TNF-
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APPENDIX 5: Patient Diary and clinical record template 
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Sezione a cura del paziente o del care giver 

 

REGISTRAZIONE PUNTEGGIO NEWS2 (da giorno 1 a giorno 28) 

 

 DATA:______________  ORARIO:___________ 

 MISURE EFFETTUATE DA:__________________ 

TEMPERATURA CORPOREA: ___________  
SATURAZIONE 1:_______________________  
SATURAZIONE 2:_______________________ 
FREQUENZA CARDIACA:______________ 
PRESSIONE:__________________________ 
FREQUENZA RESPIRATORIA:__________  
NECESSITA OSSIGENO?_______________ 
È VIGILE?____________________________ 

 

Per valutare lo stato di salute complessivo per ogni misurazione mettere una X nella casella corretta, riportare 

nell'ultima colonna il punteggio corrispondente.  Poi fare la somma dei numeri scritti sulla colonna di destra. 

SE IL PUNTEGGIO È 3 O MAGGIORE CONTATTARE IL MEDICO. 

 

Parametri fisiologici 
Punteggio 

3 2 1 0 1 2 3   

Frequenza respiratoria ≤ 8   9-11 12-20   21-24 ≥ 25   

Saturazione  1 (%) ≤ 91 92-93 94-95 ≥ 96         

Saturazione  2 (%) ≤ 83 84-85 86-87 

88-92       

≥ 93 

senza 

ossigeno 

93-94 

con 

ossigeno 

95-96 

con 

ossigeno 

≥ 97 con 

ossigeno 

  

Necessità di ossigeno?   SI   NO         

Pressione ≤ 90 91-100 101-110 111-219     ≥ 220   

Frequenza cardiaca ≤ 40   41-50 51-90 91-110 111-130 ≥ 131   

È vigile?       SI     NO   

Temperatura corporea ≤ 35,0   35,1-36,0 36,1-38,0 
38,1-

39,0 
≥ 39,1   

  

       Totale   
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APPENDIX 6: Standard operating procedure for drug management 
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