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SIGNS & 
SYMPTOMS

LAB

Asymptomatic, fever <37.5°C, 
diarrhea, headache, asthenia, 

anosmia and ageusia, conjunctivitis

ARDS, SIRS, Shock, MOF, cardiac failure, 
MAS /HLH (Enlarged liver/spleen/lymph 
nodes), skin rash, Easy bruising and/or 

abnormal bleeding, fever >38.5°C.

Shortness of breathe, Hypoxia, arrythmiaDry cough, fever >37,5°C, arthro-myalgia 

Normal routine lab tests, mild 
lymphopenia, normal blood gas

Increasing lymphopenia, mild increase of 
PT and/or ferritin and/or D-Dimer and/or 

LDH, mild hypoxia >92

progressive increase of d-dimer and 
ferritin, increase transaminases and 

triglycerides, abnormal blood gas (hypoxia 
<92-hypocapnia etc.), mild increase NT-

proBNP and troponin, IL6, CRP, reduction 
of platelet count

Elevation of inflammatory markers and 
ferritin, progressive cytopenias, increase 

in NT-proBNT, troponin and renal function 
markers

LUNG US Normal Localized B-lines Diffuse B-lines – pleural line thickening
Diffuse B-lines – pleural line thickening –

Subpleural consolidation, localized pleural 
effusion

Diffuse B-lines – pleural line thickening –
Subpleural and alveolar consolidation – air 

bronchograms

CT SCAN Normal
Localized 
supleural 

ground glass
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Ground glass
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paracetamol

azithromycin

hydroxychloroquine

Remdesivir - lopinavir/ritonavir

Tocilizumab (Anakinra - Jak inhibitors - sarilumab)

Pulse steroids

Rescue: plasma exchange – IVIG (etoposide - emapalumab- Stem cells?)

Hyperimmune serum transfusions (convalescent patients)

LMWH

Dr Felice Galluccio – Dr Mario Fajardo

THERAPEUTIC ALGORITHM FOR COVID-19

HOME OR COMMUNITY HOSPITAL BASED COVID CLINICS 
(NON INVASIVE VENTILATION) 

INTENSIVE CARE UNITS

http://www.rheumapainacademy.com/wp-content/uploads/2020/03/Algoritmo-COVID19.pdf

Immunemodulators
detrimental?

Antivirals useless?



Immune abnormalities

Zhang W, et al. Clin Imunology 2020

From the point of view of rheumatologists, except for respiratory failure, the critical
COVID-19 patients have common features: 

1) sudden deterioration of disease around one to two weeks after onset; 
2) much lower level of lymphocytes, especially natural killer (NK) cells in 

peripheral blood; 
3) extremely high inflammatory parameters, including C reactive protein (CRP) 

and pro-inflammatory cytokines (IL-6, TNFα, IL-8, et al); 
4) destroyed immune system revealed by atrophy of spleen and lymph nodes, 

along with reduced lymphocytes in lymphoid organs; 
5) the majority of infiltrated immune cells in lung lesion are monocytes and 

macrophages, but minimal lymphocytes infiltration; 
6) mimicry of vasculitis, hypercoagulability and multiple organs damage. 



Cytokine release 
syndrome

Shimabukuro-Vornhagen A, et al. J Immun Ther Cancer 2018; Garvin MR et al. eLife 2020;9:e59177 

Bradykinin storm 
syndrome



COVID-19 – potential therapeutics

• Remdesivir
• Lopinavir/ritonavir
• Sofosbuvir
• Daclatasvir
• Darunavir
• Oseltamivir
• Ribavirin
• Favipiravir
• Arbidol
• Umifenovir

Antivirals

• Hydroxychloroquine
• Interferon 𝛂1𝛃/𝛂2𝛃

Antivirals/Immune 
modulators

• Corticosteroids
• Tocilizumab
• Sarilumab
• Siltuximab
• Baricitinib
• Ruxolitinib
• Imatinib
• Thalidomide
• IGIV
• Eculizumab
• Anakinra

Immune modulators 

• LMWH
• Convalescent 

plasma

Anticoagulant/Immune 
modulators





Corticosteroids

https://www.bmj.com/content/370/bmj.m2980



o 2104 vs. 4321
o Oral or iv dexamethasone 6 mg/day up to 10 days 

(median 7 days, IQR 3-10)



Corticosteroids: other RCTs

….

METCOVID (Jeronimo, CID)

194 vs. 199, hospitalized
Methylprednisolone 0.5 mg/Kg x 2 for 5 days
No effect on mortality (Yes in those aged >60)

More insulin needed

CoDex (Tomazini, JAMA)

151 vs. 148, ARDS
Dexamethasone 20 mg (dd 1-5) and 10 mg (dd 6-10)
No effect on mortality but more ventilator-free days

More secondary infections, insulin and Aes

CapeCOVID (Dequin, JAMA)

76 vs. 73, ICU
Hydrocortisone 200 mg for 7 days and then ⇣

No effect on death/persistent respiratory support

REMACAP-CAP (JAMA)

137 vs. 146 vs. 101, ICU
Hydrocortisone 50/100 x 4 for 7 dd vs. shock-dependant 

vs. SOC
Higher probability of improvement (no effect on 

mortality) 

Early STOP after 
RECOVERY data





ANTI IL-6/IL-6R medications

1. Tocilizumab
• Humanized MoA against IL-6R
• Rheumatoid arthritis and systemic 

juvenile idiopathic arthritis

2. Sarilumab
• Human MoAb against IL-6R
• Rheumatoid arthritis

3. Siltuximab
• Chimeric MoAb that binds IL-6
• Multicentric Castleman’s disease



Anti IL-6/IL-6R: observational studies

Outcomes
Effect size (95 % 

Confidence Interval), 
p-value

Heterogeneity 
(I2), p-value 

Begg’s 
test 

Egger’
s test 

Number
of 

Studies

Mortality 
OR = 0.54 [0.42–
0.71], < 0.00001 

79 %, < 
0.00001 

0.968 0.284 37 

Severe 
COVID-19 

OR = 1.05 [0.92–
1.20], 0.47 

84 %, < 
0.00001 

0.464 0.150 30 

Length of 
hospital 

stay 

Mean Difference = 
1.77 [ − 0.61–4.14], 

0.15 

97 %, < 
0.00001 

0.836 0.213 17 

Thrombosis 
incident 

OR = 1.02 [0.69–
1.50], 0.93 

12 %, 0.33 0.916 0.978 9 

Secondary
infection

OR = 0.86 [0.63–
1.18], 0.36 

57 %, 0.02 0.558 0.451 16 

Hariyanto TI, et al. Drug Res 2020



High heterogeneity in doses, timing, inclusion criteria

Mastroianni A, et al. eClinMed 2020; Kewan T, et al. eClinMed 2020; Potere N, et al. Int J Inf Dis 2020; Roomi S, et al. J Med Intern Res 2020; Pettit MN, et al. JMV 2020; Klopfeinstein T, et al. 
Int J ID 2020; Ip A, et al. PlosOne 2020; Mikulska M, et al. PlosOne 2020; Rivera-Izauierdo, et al. Med Clin 2020; De Rossi N, et al. e Clin Med 2020; Guaraldi G, et al. Lancet Rheum 2020; Biran

N, et al. Lancet Rheum 2020

Author n Age Dose Design Additional treatment
Inclusion 
Criteria

Findings

Mastroian 12 58 324 mg sc (1 or 2) Retr Obs ATB, LPV, HCQ Severe Improvement in clinical signs and CT scan

Kewan 28/23 62 400 mg iv Retr Obs STER, HCQ, AZITR Severe, LAB Shorter time on vasopressors

Potere 6/10 55 324 mg sc Retr Obs - LAB No clinical progression (0 vs. 50%)

Roomi 32/144 65 ? Retr Obs - Hosp No effect

Pettit 74/74 66 400 mg iv Retr Obs -
Severe, LAB 

70% ICU
Higher mortality and late infections rates

Ip 134/547 ? 400 mg iv Retr Obs - ICU Lower mortality (HR 0.76)

Klopfeinst 30/176 75 8 mg/kg iv (2?) Retr Obs - Severe, LAB Lower mortality or IMV

Mikulska 29/196 64 8 mg/kg iv (2?) Retr Obs STER, LMWH, ATB Rx, Hosp Lower mortality (+/- STER, HR 0.41)

Rivera 21/238 - - Retr Obs LMWH, ster - Lower mortality (HR 0.37)

De Rossi 90/158 63 400 iv/324 sc Retr Obs LPV/HCQ Severe Lower mortality (HR 0.06)

Guaraldi 179/544 64
8 mg/kg iv (2)
324 mg sc (1)

Retr Obs - ARDS Lower mortality (HR 0.38)

Biran 210/764 68 400 iv (1 or 2) Retr Obs Ster 46%, HCQ 95% ICU Lower mortality (HR 0.61-0.71)



• Although many of the patients included in these studies had severe or critical disease and many were admitted to ICUs, 
drawing conclusions from the findings of these studies is a leap of faith, given that most had small sample sizes and 
high or moderate risk of bias, mostly due to confounding. 

• The identified studies also varied in dosing (single or double), and drug availability issues emerged in some centres, 
which may have influenced both sample sizes and study designs. 

• Regarding the timing of drug administration, that could therefore potentially determine treatment outcomes, a pre-
print study evaluated the effect of early vs late administration of the drug on the outcomes, but the association remains 
unclear and understudied. The authors found that for each addi- tional day of delay from the admission to tocilizumab 
administration, the odds of receiving mechanical ventilation independently increase by 21% (95% CI: [1.08, 1.38], p = 
0.002).

• Clinical studies on patients with COVID-19 have also evoked some safety concerns. The risk of secondary infection 
complications is unclear. 

Petrak R, et al. Tocilizumab as a therapeutic agent for critically Ill patients infected with SARS-CoV-2. medRxiv. 2020



Tocilizumab: RCTs (COVACTA)

• Iv Tocilizumab vs. Placebo plus SOC, randomised, double-blind, placebo-
controlled phase III study, n=450

• Hospitalised adult patients with severe COVID-19 associated pneumonia 
• Primary endpoint: 7-category ordinal scale clinical status 

• not met → (p=0.36; odds ratio [95% CI] = 1.19 [0.81, 1.76]

• No difference in mortality 19.7% vs. 19.4% →difference 0.3% [-7.6%, 8.2%], 
p=0.9410

• Time to hospital discharge shorter in patients on toci (20 vs. 28 days, p=0.0370);

• The difference in ventilator-free days was not statistically significant (22 vs. 16.5 
days, p=0.3202);

• Similar rates of infections (38.3% vs. 40.6%) and serious infections (21.0% vs. 25.9%).



Tocilizumab: RCTs (EMPACTA)

Salama C, et al. NEJM 2021



Waiting for RECOVERY data on tocilizumab…
REMAP-CAP pre-print data

Adult within 24 hours of commencing
organ support in ICU randomized to 

tocilizumab (8mg/kg) or sarilumab (400mg) 
or SOC. 

▪ Median organ support-free days were
10 (-1, 16), 11 (IQR 0, 16) and 0 (IQR -1, 
15) for tocilizumab, sarilumab and 
control, respectively. 

▪ Relative to control, median adjusted
odds ratios were 1.64 (1.25, 2.14) for 
tocilizumab and 1.76 (1.17, 2.91) for 
sarilumab, yielding >99.9% and 99.5% 
posterior probabilities of superiority
compared with control. 

▪ Hospital mortality was 28.0% (98/350) 
for tocilizumab, 22.2% (10/45) for 
sarilumab and 35.8% (142/397) for 
control. 



Anti IL-6/IL-6R: open questions

• Timing?

•Clinical/Lab test based

•Dose and route of administration?

•Mono or combination therapy?

Sinha P, et al. Int J Infect Dis 2020

Guaraldi G, et al. Lancet Rheumatol 2020

Narain S, et al. Chest 2020

Sciascia S, Exp Rheumatol 2020



Corticosteroids plus tocilizumab?

Narain S, et al. Chest 2020



Anti IL-1R medications

• Anakinra
• Recombinant IL-1R antagtonist

• Rheumatoid arthritis

• cryopyrin-associated periodic syndrome

• Macrophage activation syndrome

• Hemophagocytic lymphohistiocytosis

• Canakinumab
• Human anti IL-1Beta

• systemic juvenile idiopathic arthritis

• Still's disease

• cryopyrin-associated periodic syndrome



▪ Retrospective, 29 vs. 16 pts
▪ Moderate-to-severe ARDS, and 

hyperinflammation (defined as serum C-reactive 
protein ≥100 mg/L, ferritin ≥900 ng/mL, or both) 
who were managed with non-invasive ventilation 
outside of the ICU

▪ Standard treatment vs. additional treatment with 
anakinra 
o 5 mg/kg x 2 intravenously [high dose]
o or 100 x 2 subcutaneously [low dose] 

protracted until sustained benefit



JAnus Kinase 1-2 (JAK1/JAK2) inhibitors

• Baricitinib
• JAK/JAK2 inhibitor

• Rheumatoid arthritis

• Ruxolitinib
• JAK1/JAK2 inhibitor

• Myelofibrosis

• Polycythemia vera

• GVHD



Baricitinib: theoretically

Richardson P, et al. Lancet 2020



Baricitinib RCT

• Double-blind, randomized, placebo-
controlled trial 

• Baricitinib (4 mg, ≤14 days) plus 
remdesivir (≤10 days) in 
hospitalized adults

• 515 vs. 518 to control
• Time to recovery 7 vs. 8 days (P=0.03)
• 30% higher odds of improvement in 

clinical status at day 15 
• Patients receiving high-flow oxygen or 

NIV at enrollment had a time to 
recovery of 10 vs. 18 days

• 28-day mortality was 5.1% vs. 7.8% 
• SAEs 16.0% vs. 21.0% (P=0.03)
• New infections 5.9% vs. 11.2% 

(P=0.003). 

Kalil AC, et al. NEJM 2020



Coagulation, complement and ADMATS13 and COVID-19

Iba T, et al. Critical Care 2020

Potentially improved survival in 
patients treated with 

anticoagulants

• Tang N, et al. J Thromb
Haemost 2020;

• Paranjipe I, et al. JACC 
2020;

• Ayerbe L, et al. J Thromb
and Thrombolysis 2020 



Mastellos DC, et al. Clin Immunol 2020



Other treatments

IVIG

Case reports/case series
Positive results of a small RCT 
(Gharebaghi et al., 30 vs. 29, 

mortality 20% vs. 48.3%, 
p=0.025)

Thalidomide
Immunomodulatory, anti-

inflamatory, 
antiangiogenic properties (TNF-

alpha)

Case reports/case series

Ruxolitinib
JAK/JAK2 inhibitor

Several positive case series
No effect in a small RCT (Cao et 
al.), no effect in RUXCOVID trial 

(18.12.2020 press release)

Imatinib
Tyrosin kinase inhibitor

Case reports
RCT ongoing

Emapalumab
MoAb anti IFN-gamma

Ongoing study prematurely 
stopped

Eculizumab
Inhibits cleavage of C5 into C5a 

(proinflammatory) and C5b (C5b-
9 pro-thrombotic)

Case reports/case series
Ravulizumab study ongoing





Vitamin D

• Several observations of lower 
levels in patients with COVID-19 
and even lower with severe 
forms

• Immune-modulatory properties

• Supported by a network-based 
analysis (Ahmed F, Front Immun)

• Involved in bradykinin storm 
cascade

• One small interventional study 
reported better outcomes in 
treated patients

Mariani J, et al. Health Security; Entrenas Castillo M, et al. Journal of Steroid Biochemistry and Molecular Biology 203 (2020) 





Issues to consider when evaluating potential 
therapeutics for COVID-19

1. Targets in SARS-CoV-2 life cycle

2. Stage and severity of disease

3. Measured endpoint
1. Mortality
2. Clinical improvement
3. Time to negative NP PCR



Additional issues to consider when evaluating 
potential therapeutics for COVID-19 beyond 

timing, dose/route, mechanism, DDIs, tolerability, 
measured outcomes, patients’ immunity…

Systemic vs. Lung targeting vs. Central Nervous System



CNS involvement in COVID-19

Ellul MA, et al. Lancet Neurology 2020; Hanafi R, et al. AJNR 2020

• Neurological symptoms very common in 
patients with critical disease (>40%)

• CSF SARS-CoV-2 found in a minority of 
patients (1/4 in encephalitis)

• Several clinical pictures reported 
including:
• Encephalopathy 
• Guillain-Barré
• Acute cerebrovascular disease 

(stroke in 2–6% of hospitalized 
patients)

• CNS vasculitis



Immune effector Cell-associated Neurotoxicity
Syndrome (ICANS)

Treatment of ICANS

GRADE 2 → dexamethasone 10 
mg x 4 (3 dd)

GRADE 3 → dexamethasone 20 
mg x 2 ( 3 dd)

GRADE 4 →
methylprednisolone 1 g (3dd), 
then 250/125/60 (2 dd each)

If not succesfull consider high-
dose cyclophosphamide, 

anakinra or siltixumab

Tallantyre EC, et al. J Neurol 2020 



Conclusions

• Immune modulation is a key treatment in patients with severe COVID-19

• Appropriate treatment dose, duration and timing is still under study

• Corticosteroids are the only drugs so far that were associated with improved 
survival

• IL-6/IL-6R compounds have positive results in observational studies but 
unclear benefit in randomized controlled trials

• Baricitinib data seem promising but need confirmatory studies with different 
comparator drugs

• Other treatments need to be verified in robust RCTs

• CNS involvement may benefit for higher corticosteroid doses (direct IL-6 
blockade)
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