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Inclusion criteria:
1)	Age ≥18 years
2)	Laboratory-confirmed SARS-CoV-2 infection as determined by polymerase chain reaction (PCR) or other commercial or public health assay < 3 days prior to screening
3)	SARS-CoV-2 infection with duration at least 7 days (as determined by onset of symptoms)
4)	5 liters/minute of Oxygen for at least 8 hours to maintain SpO2 at ≥93%. A shorter duration is also accepted if presentation is acute, and the patient needs more than 10 l liters/minute of Oxygen to maintain SpO2 at ≥93%.
5)	CRP > 70 mg/L with no non-SARS-Cov2 infections. Values measured up to 48 hours before inclusion are accepted.
6)	Ferritin > 500 µg/L. Values measured up to 48 hours before inclusion are accepted.
7)	At least two points on a scale of 0-3 where 1 point is awarded for each value of; lymphocytes < 1x 10(9)/L; D-dimer ≥ 0.5 mg/L and; Lactate Dehydrogenase ≥ 8 microkatal/L. The values do not have to be concurrently positive and may be up to 3 days old at inclusion.
8)	Ability to provide informed consent signed by study patient
9)	Willingness and ability to comply with study-related procedures/assessments
10)	In fertile females, willing to comply with effective contraceptive methods for up to 3 months after last dose of study drug. These may include birth control pills, surgical sterilization of patient or partner, intrauterine device or condoms, but not birth control pills which may increase risk of deep venous thrombosis during COVID infections. Non-fertile woman is defined as more than 12
























Exclusion criteria
1) Pregnancy or breast feeding.
2) Ongoing or completed mechanical ventilation.
3) In the opinion of the investigator, unlikely to survive for >48 hours from screening.
4) In the opinion of the investigator, expected overall survival due to other comorbidities less than 3 months.
5) Severe renal dysfunction eGFR < 30 ml/min.
6) Medical history including chronic liver disease with inflammation, fibrosis or cirrhosis including underlying diseases such as alcoholic liver disease, non-alcoholic fatty liver disease, chronic viral hepatitis, alcoholic liver disease, autoimmune liver disease, hemochromatosis, Wilson’s disease, alpha-1 antitrypsin deficiency, cholangitis, or carcinoma.
7) Uncontrolled hypertension Systolic BP >180 mm Hg, Diastolic BP > 110 mm Hg
8) History of hypersensitivity to the study drugs
9) Presence of any of the following abnormal laboratory values at screening: absolute neutrophil count (ANC) less than 2 x 109/L, aspartate aminotransferase (AST) or alanine aminotransferase (ALT) greater than 5 x upper limit of normal (ULN), platelets <100 x 109/L
10) Treatment with anakinra, anti-IL 6, anti-IL-6R antagonists, Janus kinase inhibitors (JAKi) in the past 30 days or plans to receive during the study period
11) Current treatment with conventional synthetic disease-modifying antirheumatic drugs (DMARDs)/immunosuppressive agents
12) Use of chronic oral corticosteroids for a non-COVID-19-related condition in a dose higher than prednisone 10 mg or equivalent per day. Ongoing acute treatment for COVID-19 with any peroral or iv steroid is permitted for up to five days before inclusion. Chronic or acute treatment with inhaled steroids is also permitted.
13) History of, or current autoimmune or inflammatory systemic or localized disease(s) other than rheumatoid arthritis
14) Acute systemic infection; verified by blood cultures systemic bacterial infection, systemic fungi-infection or prosthesis-related infection
15) History of stem-cell or solid organ transplantation
16) Known active tuberculosis (TB), history of incompletely treated TB, suspected or known extrapulmonary TB, suspected or known systemic bacterial or fungal infections
17) Diagnosis of, or suspicion of HIV infection, acute hepatitis A and/or chronic hepatitis B and/or C
18) Previous history of gastrointestinal ulceration or diverticulitis. 
19) Patients who have received immunosuppressive antibody therapy within the past 3 months, including intravenous immunoglobulin or plans to receive during the study period
20) Participation in any clinical research study evaluating an investigational product (IP) or therapy within 3 months and less than 5 half-lives of IP prior to the screening visit. The use of remdesivir is permitted.
21) Any physical examination findings and/or history of any illness that, in the opinion of the study investigator, might confound the results of the study or pose an additional risk to the patient by their participation in the study

Experimental treatments other than those specified in guidelines or off-label use of marketed medications for covid-19 were prohibited within 3 months and less than 5 half-lives of investigational product prior to screening.


Protocol amendments during study
The protocol was amended in July 2020, after inclusion of two patients according to the original protocol (one anakinra, one usual care). The following changes were made:
· The study was expanded from single to multiple centers.
· Steroid treatment was allowed in all arms since it had been introduced as part of usual care. 
· Antibiotic prophylaxis was only presribed in the anakinra and tocilizumab arms, not in the usual care arm. 
· Inclusion criteria were adjusted – differences compared to original protocol: 
· Age limit was extended to all patients aged 18 and over (previously, 18-80).
· Respiratory criterion: Previously “PaO2/FiO2 < 26,8 kPa (200 mm Hg) for at at least 8 hours, corresponding to 5 liters/minute of Oxygen to maintain SpO2 at 94%. The patient must also have an increased breathing frequency  25 / min.” was changed to: “5 liters/minute of Oxygen for at least 8 hours to maintain SpO2 at ≥93%. A shorter duration is also accepted if presentation is acute, and the patient needs more than 10 l liters/minute of Oxygen to maintain SpO2 at ≥93%.”  
· Time limits for ferritin and CRP elevation were clarified 
· Time limit for individual measures on zero to three-point inclusion scale were specified 
· Exclusion criteria were adjusted: Acceptable period of steroid treatment before inclusion was specified to five days.
· Secondary endpoints were clarified: Time points for measurement of various endpoints were clarified
· Secondary endpoints were added: fraction of patients discharged to institution other than normal domicile; number of patients admitted to ECMO, ICU and HDU; total steroid use during study

Interruption of recruitment
The study was temporarily paused pending review by the data and safety monitoring board between Dec 6-17 2020.



Adherence to protocol
All patients received assigned therapy, except two patients allotted to Anakinra who both received study drug for four instead of seven days, one whom declined further drug administration but agreed to otherwise participate in follow-up. The other patient had rising AST and ALT wherefore anakinra was discontinued. Liver involvement was ultimately deemed to be caused by covid-19 (enzymes were already elevated at inclusion). Both patients were included in the anakinra group in analyses.


Mortality (secondary endpoint)
There were 6 deaths up to day 29, resulting in a total mortality rate up to day 29 of 7%. Two patients died in the usual care group (staphylococcus septicaemia, aspiration pneumonitis), 2 patients in anakinra group (Severe covid progression and multiorgan failure and in one patient sudden death after Covid recovery*) and 2 patients in the tocilizumab group (both with severe progress in Covid with severe resp failure). Two additional patients died on or after d29 (one in the usual care group with severe covid progression and multiorgan failure, d29, and one in the anakinra group with severe covid progression and multiorgan failure, d43). No deaths were considered by the investigators to be related to treatment assignment. (p=1.0 for UC vs anakinra and 0.9 for UC vs tocilizumab). 


Table S1 Adverse events by day 60
	AE
	UC (n=27)
	Anakinra (n=28)
	Tocilizumab (n=22)

	
	Any grade 
	Severe (grade 1-2) , n (% of all AE)
	Any grade, n (% of all AE)
	Severe (grade 1-2) , n (% of all AE)
	Any grade, n (% of all AE)
	Severe (grade 1-2) , n (% of all AE)

	Any adverse event 
	68
	29
	62
	11
	13
	6

	Any adverse event, no of patients
	17
	-
	21
	-
	9
	-

	Angina Pectoris, n (% of total AE/group)
	1 (1.5)
	1(3.4)
	2 (3.2)
	0
	0
	0

	Arrythmia, n (%)
	0
	0
	1 (1.6)
	1 (9.1)
	0
	0

	Cardiac dilatation, n (%)
	1 (1.5)
	1 (3.4) 
	0
	0
	0
	0

	Atrial fibrillation, n (%)
	2 (2.9)
	1 (3.4) 
	0
	0
	0
	0

	Tachycardia, n (%)
	1 (1.5) 
	1 (3.4)
	2 (3.2)
	0
	0
	0

	Bradycardia, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Heart failure, n (%)
	0
	0
	1 (1.6)
	1 (9.1) 
	0
	0

	Anemia, n (%)
	0
	0
	3 (4.8)
	2 (18.2)
	0
	0

	Leukopenia, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Thrombocytosis, n (%)
	0
	0
	1 (1.6)
	0
	0
	0

	Thrombocytopenia, n (%)
	0
	0
	1 (1.6) 
	0
	1 (7.7)
	0

	Tinnitus aggravated, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Visual impairment, n (%)
	0
	0
	0
	0
	1 (7.7) 
	1(16.7)

	Diarrhea, n (%)
	1(1.5) 
	0
	3 (4.8)
	0
	0
	0

	Pancreatitis, n (%)
	1 (1.5) 
	1 (3.4) 
	0
	0
	0
	0

	Gastrooesophageal reflux, n (%)
	1 (1.5)
	0
	0
	0
	0
	0

	Dyspepsia, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Epigastric pain, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Impaired gastric emptying, n (%)
	1 (1.5) 
	1 (3.4) 
	0
	0
	0
	0

	Constipation, n (%)
	0
	0
	0
	0
	1 (7.7)
	0

	Hemorrhoids, n (%)
	0
	0
	0
	0
	1 (7.7)
	0

	Fever, n (%)
	6 (8.8)
	3 (10.3)
	1 (1.6)  
	0
	1 (7.7) 
	1 (16.7)

	Critical illness, n (%)
	1 (1.5) 
	1 (3.4) 
	0
	0
	0
	0

	General body pain, n (%)
	1 (1.5) 
	0
	0
	0
	0
	0

	Infusion site swelling, n (%)
	0
	0
	0
	0
	1 (7.7) 
	1 (16.7)

	Urinary tract infection, n (%)
	3 (4.4)
	1 (3.4) 
	1 (1.6) 
	0
	1 (7.7)
	0

	Sepsis, n (%)
	1 (1.5) 
	1 (3.4) 
	0
	0
	0
	0

	Clostridium difficile infection, n (%)
	0
	0
	1 (1.6) 
	0
	1 (7.7) 
	0

	Candida infection, n (%)
	1 (1.5) 
	0
	0
	0
	0
	0

	Candida sepsis, n (%)
	0
	0
	1 (1.6)
	1 (9.1) 
	0
	0

	Bacterial Pneumonia, n (%)
	0
	0
	1 (1.6) 
	1 (9.1) 
	0
	0

	Giardiasis, n (%)
	1 (1.5) 
	0
	0
	0
	0
	0

	Transaminases increased, n (%)
	1 (1.5)
	1 (3.4) 
	4 (6.4)
	1 (9.1) 
	1 (7.7)
	0

	Amylase increased, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	GT increased, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Low potassium in serum, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	D-dimer increased, n (%)
	2 (2.9) 
	1 (3.4) 
	1 (1.6) 
	0
	0
	0

	Low eGFR, n (%)
	0
	0
	2 (3.2) 
	0
	0
	0

	Blood fibrinogen increased, n (%)
	0
	0
	2 (3.2)
	0
	0
	0

	Blood lactate acid abnormal, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	BNP increased, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Fibrin increased, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Hypernatremia, n (%)
	1 (1.5)
	0
	0
	0
	0
	0

	Hyperglycemia, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Back pain, n (%)
	1 (1.5) 
	1 (3.4)
	0
	0
	0
	0

	Swelling of knee, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Adrenal adenoma (detected) , n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Headache, n (%)
	1 (1.5) 
	0
	1 (1.6) 
	0
	0
	0

	Paresthesias, n (%)
	1 (1.5) 
	0
	1 (1.6) 
	0
	0
	0

	Hypotonia, n (%)
	1 (1.5) 
	0
	0
	0
	0
	0

	Critical illness polyneuropathy and myopathy, n (%)
	2 (2.9)
	2 (6.9)
	0 
	0
	0
	0

	Dizziness, n (%)
	0
	0
	0
	0
	1 (7.7) 
	1 (16.7)

	Delirium (ICU) , n (%)
	1 (1.5) 
	1 (3.4) 
	0
	0
	0
	0

	Irritability, n (%)
	0
	0
	1(1.6)
	0
	0
	0

	Panic attacks, n (%)
	0
	0
	1(1.6)
	0
	0
	0

	Renal failure, n (%)
	2 (2.9) 
	2 (6.9)
	0
	0
	0
	0

	Kidney stone, n (%)
	0
	0
	1(1.6)
	1 (9.1) 
	0
	0

	Vaginal prolapse, n (%)
	0
	0
	0
	0
	1 (7.7) 
	1 (16.7)

	Pulmonary embolism/microembolism, n (%)
	2 (2.9) 
	1 (3.4) 
	0
	0
	0
	0

	Dyspnoea, n (%)
	2 (2.9) 
	2 (6.9)
	0
	0
	0
	0

	Nosebleed, n (%)
	2 (2.9) 
	0
	2 (3.2)
	0
	0
	0

	Tachypnea, n (%)
	1 (1.5) 
	1 (3.4) 
	0
	0
	0
	0

	Pulmonary hypertension, n (%)
	1 (1.5) 
	1 (3.4) 
	0
	0
	0
	0

	Exanthema, n (%)
	3 (4.4)
	1 (3.4) 
	1 (1.6) 
	0
	0
	0

	Urticaria, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Hair loss, n (%)
	0
	0
	1 (1.6) 
	0
	0
	0

	Hypertension, n (%)
	1 (1.5)
	0
	0
	0
	0
	0

	Hypotension, n (%)
	2 (2.9)
	0
	3 (4.8)
	0
	0
	0

	Deep Vein Thrombosis, n (%)
	0
	0
	1 (1.6) 
	1 (9.1) 
	0
	0

	Other* , n (%)
	19 (27.9)
	3 (10.3)
	6 (9.7)
	2 (18.2)
	2 (15.4)
	1 (16.7) 



Adverse events according to the MedDRA classification. Some patients had more than one adverse event. 
Includes for UC: Enterococcus culture in faeces positive (1), Fungal culture in tracheostoma positive (1), Staphylococci culture pos tracheostoma (1), Streptococci culture pos tracheostoma (1), Staphylococci positive culture in blood (1), Unresponsive to verbal stimuli (3, same patient at different occasions), Progress of lung infiltrates on x-ray (1), Move to ICU/intubation (2), Temporary low oxygen (1), Noradrenaline administration (1), Extubation (1), insertion of rectal sond (1), Palliative care (1), Hemodialysis (3); for ANA: Desaturation at mobilization (1), Increase in oxygen need (1), NIV start (2, same patient, different occasions), sleep disturbance (1), Increase in CRP (1); For Toci: Staph aureus culture pos sputum (2) 


Table S2 Severe adverse events by day 60 
	SAE
	UC (n=27)
	Anakinra (n=28)
	Tocilizumab (n=22)

	
	
	
	 

	Any SAE 
	32   
	24   
	15  

	Any SAE, no of patients
	13
	13
	6

	Septicaemia
	1 (3.1)
	2 (8.3)
	0

	Coronary artery dissection
	1 (3.1)
	0
	0

	GI bleeding
	1 (3.1)
	0
	0

	Pancreatitis
	1(3.1)
	0
	0

	Bowel perforation
	0
	1 (0.04)
	0

	Bacterial pneumonia
	2 (6.3)
	0
	0

	Post-Covid syndrome
	0
	1 (0.04)
	0

	Other infection
	1 (3.1)
	0
	1 (6.7)

	Positive test for infectious agents
	0
	0
	2 (13.3)

	Death
	3 (9.4)
	3 (12.5)
	2 (13.3)

	Delirium
	1 (3.1)
	0
	0

	Critical illness polyneuropathy
	1 (3.1)
	0
	0

	Other severe neurological manifestation
	1 (3.1)
	0
	0

	Acute Kidney failure
	1 (3.1)
	1 (0.04)
	0

	Pulmonary embolus
	3 (9.4)
	1 (0.04)
	0

	Lung fibrosis
	0
	0
	1 (6.7)

	Aspiration pneumonitis
	1 (3.1)
	0
	0

	Pulmonary hypertension
	1 (3.1)
	0
	1 (6.7)

	Pneumothorax
	1 (3.1)
	1 (0.04)
	0

	Pneumomediastinum
	0
	0
	1 (6.7)

	Circulatory failure
	1 (3.1)
	0
	0

	Deep Venous Thrombosis
	0
	1 (0.04)
	0

	Respiratory failure
	10 (31.3)
	13 (52.0)
	7 (46.7)

	Other*
	1 (3.1)
	0
	0



Table S X….   Serious adverse events (SAE). According to the MedDRA classification. Some patients had more than one adverse event.
*patient reported moved to ICU.

No patient developed grade 4 neutropenia. 
Incidence of hypersensitivity reactions [ Time Frame: Up to day 29 ]
There were two reported hypersensitivity reactions (injection reactions) in the anakinra arm and none in the tocilizumab arm. One patient in the UC arm developed an allergic reaction, two had skin rashes.
Incidence of infusion reactions [ Time Frame: Up to day 29 ]
There were no reported infusion reactions in the study.	Comment by Jonas Sunden-Cullberg: Skillnad mot injection reaction ovan?
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