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As of January 22, 2020, a total of 571 cases of the 2019-

new coronavirus (2019-nCoV) have been reported in 

25 provinces (districts and cities) in China (1). Among 

them, 95 cases were serious and 17 cases died (all 

from Hubei Province). WHO Collaborating Centre 

for Infectious Disease Modelling estimated a total of 

4,000 cases of 2019-nCoV in Wuhan City (uncertainty 

range: 1,000-9,700) had onset of symptoms by 18th 

January 2020 (the last reported onset date of any case) 

(2). Identifying the drug treatment options as soon as 

possible is critical for the response to the 2019-nCoV 

outbreak (3).

 At present, there is no vaccine or antiviral treatment 

for human and animal coronavirus (COV). Because 

of its key role in the virus cell receptor interaction, the 

surface structure of spike glycoprotein(s) is particularly 

important for the development of antivirals. Treatment 

of such severe influenza still presents multiple 

challenges. There are several general methods that could 

be used to discover a potential antiviral treatment for the 

human pathogen coronavirus. 

 The first one is to test the existing broad-spectrum 

antiviral drugs by using standard assays, which have been 

used to treat other viral infections (4). These methods can 

measure the effects of these drugs on the cytopathy, viral 

production and plaque formation of living cells and/or 

pseudocoronaviruses. Examples of drugs identified using 

this method include interferon I (IFN- alpha, beta, kappa, 

lamda, epsilon, etc.) and interferon II (interferon gamma, 

etc.). These drugs have obvious advantages, known 

pharmacokinetic and pharmacodynamic properties, 

side effects and drug regimens. However, they have no 

specific anti coronavirus effect and may be related to 

serious adverse reactions.

 The second method involves the screening of a 

chemical library containing many existing compounds 

or databases, including information about transcription 

characteristics in different cell lines (5). This method 

can quickly and high-throughput screen many easily 

obtained compounds, and then further evaluate them by 

antiviral assay. Various drugs have been identified in 

these drug reuse programs, including many drugs with 

important physiological and/or immunological effects, 

such as affecting neurotransmitter regulation, estrogen 

receptor, kinase signal transduction, lipid or sterol 

metabolism, protein processing and DNA synthesis or 

repair.

 The third approach involves the redevelopment of 
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As of January 22, 2020, a total of 571 cases of the 2019-new coronavirus (2019-nCoV) have been 

reported in 25 provinces (districts and cities) in China. At present, there is no vaccine or antiviral 

treatment for human and animal coronavirus, so that identifying the drug treatment options as soon 

as possible is critical for the response to the 2019-nCoV outbreak. Three general methods, which 

include existing broad-spectrum antiviral drugs using standard assays, screening of a chemical 

library containing many existing compounds or databases, and the redevelopment of new specific 

drugs based on the genome and biophysical understanding of individual coronaviruses, are used 

to discover the potential antiviral treatment of human pathogen coronavirus. Lopinavir /Ritonavir, 

Nucleoside analogues, Neuraminidase inhibitors, Remdesivir, peptide (EK1), arbidol, RNA synthesis 

inhibitors (such as TDF, 3TC), anti-inflammatory drugs (such as hormones and other molecules), 

Chinese traditional medicine, such ShuFengJieDu Capsules and Lianhuaqingwen Capsule, could be 

the drug treatment options for 2019-nCoV. However, the efficacy and safety of these drugs for 2019-

nCoV still need to be further confirmed by clinical experiments.
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1. Introduction

Currently, there is not any specif c ef ective anti-

viral treatment for COVID-19. Although most of the 

COVID-19 patients  have mild or moderate course, up 

to 5-10% can have severe , potentially life threatening 

course,  there is an urgent need for ef ective drugs [1]. 

Optimized supportive care remains the mainstay of 

therapy. As new data regarding clinical characteristics, 

treatment options, and outcomes for COVID-19 emerges 

approximately every hour, physicians who are in the 

care of patients should keep themselves up to date on 

this issue. T ere have been more than 300 clinical trials 

going on, and some of them will be published in the next 

couple of months. T e WHO is launching “Solidarity” 

clinical trial for COVID-19 treatments  to further 

evaluate remdesivir, hydroxychloroquine/chloroquine, 

and lopinavir-ritonavir with and without interferon beta1. 

Various other antiviral and immunomodulating agents are 

1 World Health Organization (2020). “Solidarity” clinical trial for COVID-19 treatments [online]. Website https://www.who.int/

emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov/solidarity-clinical-trial-for-covid-19-

treatments [accessed 12 April 2020].

2 Bhimraj A, Morgan RL, Shumaker AH,   Lavergne V, Baden5 L et al. Infectious DiseasesSociety of America Guidelines on the 

Treatment and Management of Patients with COVID-19 Infection [online]. Website https://www.idsociety.org/globalassets/idsa/

practice-guidelines/covid-19/treatment/idsa-covid-19-gl-tx-and-mgmt-4-11-20-1058-am-edt.pdf [accessed 12 April 2020].

in various stages of evaluation for COVID-19. A registry 

of international clinical trials can be found on the WHO 

website and at ClinicalTrials.gov.  

At the moment, it is strongly recommended that 

patients be recruited into ongoing trials, which would 

provide much-needed evidence on the ef cacy and safety 

of various therapies for COVID-19, given that we could 

not determine whether the benef ts outweigh harms for 

most treatments [2] 2. 

Unless used in the context of randomized clinical trials, 

antivirals will not be proved to be ef cacious or safe for 

the treatment of COVID-19. In the 2014 Ebola outbreak, 

close to 30, 000 individuals developed Ebola viral disease, 

and numerous therapies were tested against this virus, 

including chloroquine, hydroxychloroquine, favipiravir, 

brincidofovir, monoclonal antibodies, antisense RNA, and 

convalescent plasma, among many others. With such a 

large number of therapeutic interventions given to af ected 
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a process called viral sepsis 
is crucial to the disease 

mechanism of COVID-19. 





Zoonotic viral infections are more frequently 
crossing species to infect human populations. 
• In 2003, the severe acute respiratory syndrome (SARS) virus was 

transmitted to humans from exotic animals in wet markets in China, 
and 

• in 2015, the Middle East respiratory syndrome (MERS) virus was 
transmitted from camels in Saudi Arabia. 

• in 2019 coronavirus (COVID-19) outbreak in China, 



COVID-19 in clinical practice

• many severe or critically ill COVID-19 patients developed typical 
clinical manifestations of shock, including cold extremities and weak 
peripheral pulses, even in the absence of overt hypotension. 

• Many of these patients showed severe metabolic acidosis, indicating 
possible microcirculation dysfunction

• some patients had impaired liver and kidney function in addition to 
severe lung injury. 



Understanding the mechanism in COVID-19 
is warranted for exploring better clinical care 

for these patients 



Hypothesis
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situation in COVID-19 at this moment. It is crucial to 

identify the primary source of the cytokine storm in 

response to SARS-CoV-2 infection and the virological 

mechanisms behind the cytokine storm. It would also be 

relevant to elucidate the kinetics of cytokine activation 

during SARS-CoV-2 infection: when were the first 

cytokines released and what were they? Also, whether 

direct virus-induced tissue damage, systemic cytokine 

storm, or the synergistic effects of both, contributes to the 

multiple organ dysfunction of severe COVID-19 patients 

remains to be addressed. Further more, it is worth keeping 

track of whether blocking one of these proinflammatory 

mediators would affect the clinical outcome. The anti-

IL-6R monoclonal antibody or corticosteroids have been 

proposed to alleviate the inflammatory response. However, 

IL-6 might play an important role in initiating a preliminary 

response against virus infection by promoting neutrophil-

mediated viral clearance, as one study revealed that 

IL-6 or IL-6R deficiency led to persistence of influenza 

infection and ultimately death in mice.19 And the use of 

corticosteroids is still controversial.20,21

Yet the dysregulated immune response also has an 

immune suppression stage following the proinflam-

matory phase. It is characterised by sustained and 

substantial reduction of the peripheral lymphocyte 

counts, mainly CD4 T and CD8 T cells in COVID-19 

patients, and is associated with a high risk of developing 

secondary bacterial infection.4 This condition, known 

as lymphopenia, was also found in severe influenza 

and other respiratory viral infections. The degree of 

lymphopenia has been shown to correlate with the 

severity of COVID-19.17 The mechanism underlying 

lymphopenia remains unknown. Previous studies have 

shown that SARS-like viral particles and SARS-CoV RNA 

were detected in T lymphocytes isolated from peripheral 

blood sample, spleen, lymph nodes, and lymphoid tissue 

of various organs,22,23 suggesting that SARS-CoV might 

be able to infect T cells directly. The receptor-binding 

Figure: Occurrence and outcome of severe acute respiratory syndrome coronavirus 2 viral sepsis
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The clinical features, optimal therapeutic 
approach, and outcomes of COVID-19 

among solid organ transplant (SOT) 
recipients remain largely unknown 



• First clinical descriptions from China and Singapore did not contain 
data on the specific SOT population. 

• The first case of post-transplant COVID-19 was reported in a 52-year-
old Chinese kidney transplant (KT) recipient, with favorable response 
following discontinuation of maintenance immunosuppression and 
low-dose methylprednisolone, nebulized interferon (IFN)-α and 
polyclonal intravenous immunoglobulin (IVIg) therapy. 

• A second report from Spain did not contain information on final 
patient outcome at day +12 after diagnosis. 



• By analogy to other viral respiratory tract infections, namely the 
2009 H1N1 influenza pandemic, the risk of pneumonia and 
progression to septic shock and acute respiratory distress syndrome 
is expected to be increased among SOT recipients with COVID-19 as 
compared to the non-transplant population. 

• On the other hand, it could be hypothesized that long-term post-
transplant immunosuppression would abrogate to some extent the 
hyper-inflammatory syndrome secondary to the cytokine storm that 
leads to multi-organ failure and is ultimately responsible for most of 
SARS-CoV-2-attrributable deaths 



large number of uncertainties

• The notable heterogeneity observed

• the clinical picture was usually severe

• Whether post-transplant immunosuppression may modify the clinical 
presentation of COVID-19, making SOT recipients more prone to 
gastrointestinal complaints as compared with non-transplant patients, 
remains to be confirmed. 

• short- and medium-term impact in terms of patient and graft outcomes, 

• the effect of baseline immunosuppression, or 

• the role of antiviral agents which are not exempt from adverse events or 
drug interactions





• Although effective treatment of Covid-19 is currently unknown,

• immunosuppressive management included withdrawal of an 
antimetabolite in 24 of 28 patients (86%). 

• In addition, tacrolimus was withheld in 6 of the 28 severely ill patients 
(21%). 

• Hydroxychloroquine was administered to 24 of these 28 patients 
(86%). 

• Apixaban was administered to patients with d-dimer levels higher 
than 3.0 μg per milliliter. 
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clinicians should be aware of insights regarding 
the rationale for extracorporeal removal in 

severe septic shock 
in order to choose the best option for severe 

septic shock at the bedside 



A call for action



Hyper-inflammation        Immuno-paralysis

Anti-LPS

Anti-TNF

Anti-IL-1 

Anti-IL-10

Blood Purification



think uremia, think sepsis

“retention molecules” 



Peak Concentration Hypothesis



Cytokinetic Hypothesis



the improvement in HLA-DR expression & the immunomodulation achieved by XCT 
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