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COVID-19 outbreak 2019-2020

Fig. 1. Structure of respiratory syndrome causing human coronavirus

Coronavirus disease (COVID-19) :

is an infectious disease caused by a newly 

discovered coronavirus (SARS-CoV-2)

Presentation
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COVID-19 outbreak 2019-2020
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Epidemiologic Characteristics of the COVID-19 Outbreak 
The largest cohort study of 44672 patients with COVID-19 from China

Wu, Zunyou, and Jennifer M. McGoogan. "Characteristics of and important lessons from the coronavirus disease 2019 (COVID-19) outbreak in 

China: summary of a report of 72 314 cases from the Chinese Center for Disease Control and Prevention." Jama (2020).



Fatality rate for 10 countries most affected by COVID-19

10 countries most affected by 

COVID-19 worldwide, the bars in 

the chart show the number of 

deaths  per 100 confirmed cases 

(observed case-fatality ratio) 
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China Experience in COVID-19
Management of coronavirus disease-19(COVID-19): the Zhejiang experience

Treatment strategy centered on “Four-Anti and Two-Balance” for clinical practice
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China Experience in COVID-19
Management of coronavirus disease-19(COVID-19): the Zhejiang experience

The “Four-Anti and Two-Balance” strategy effectively increased cure rate and reduced mortality. 

Shock and hypoxemia usually caused by cytokine storms. The artificial liver support system 

(ALSS) and blood purification can effectively diminish inflammatory mediators and cytokine 

cascade and prevent the incidence of shock, hypoxemia and respiratory distress syndrome.

ALSS

Plasma 
exchange

Adsorption Hemoperfusion Filtration



China Experience in COVID-19

ALSS can rapidly reduce the 

inflammatory mediators such 

as endotoxins and harmful 

metabolic substances. It can 

also provide serum albumin, 

coagulation factors, balance 

fluid volume, electrolytes and 

acid-base ratio, and manifest 

anti-cytokine storms, shock, 

lung inflammation, etc. In 

doing so it can also help to 

improve multiple organ 

functions including the liver 

and kidney. Thus, it can 

increase treatment success 

and reduce the mortality of 

severe patients.

Y Zhang, LYu, L. Tang et al., A Promising Anti-Cytokine-Storm Targeted Therapy for COVID-19: The Artificial-Liver Blood-

Purification System, Eng, https://doi.org/10.1016/j.eng.2020.03.006



China Experience in COVID-19

National Health Commission & State Administration of Traditional Chinese Medicine

Diagnosis and Treatment Protocol for Novel Coronavirus Pneumonia 

Treatment of severe and critical cases

On the basis of symptomatic treatment, complications should be proactively prevented, underlying 

diseases should be treated, secondary infections also be prevented, and organ function support 

should be provided timely. 

- Respiratory support

- Circulatory support

- Renal failure and renal replacement therapy

- Blood purification treatment

- Immunotherapy

- Rest in bed and close monitoring patient’s status

- Closely monitoring laboratory results

- Timely providing effective oxygen therapy

- Antiviral therapy:

General treatment 
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Rational of Blood purification on COVID-19 Patients

Possible mechanism of innate system on severity of the disease 



Rational of Blood purification on COVID-19 Patients



Rational of Blood purification on COVID-19 Patients
Serum cytokine levels of IL-2R, IL-6, IL-10, and TNF-α were significantly higher in severe patients 

than those in non severe patients (all , P<0.01). 



Rational of Blood purification on COVID-19 Patients
In this study, patients with COVID-19 pneumonia who had developed ARDS had significantly higher 

neutrophil counts than did those without ARDS, perhaps leading to the activation of neutrophils to 

execute an immune response against the virus, but also contributing to cytokine storm



Rational of Blood purification on COVID-19 Patients
National Health Commission & State Administration of Traditional Chinese Medicine 

Recommended the Blood purification treatment for severe and critical ill patients

Blood purification system including plasma exchange, absorption, 

perfusion and blood/plasma filtration can remove inflammatory 

factors and block "cytokine storm", so as to reduce the damage of 

inflammatory reactions to the body. It can be used for the treatment of 

severe and critical cases in the early and middle stages of cytokine 

storm. 

Shock and hypoxemia were usually caused by cytokine storms. 

The artificial liver support system (ALSS) and blood 

purification can remove inflammatory mediators and block 

cytokine storm. Moreover, it also favored the balance of fluid, 

electrolyte and acid-base and thus improved treatment efficacy 

in critical illness

Management of coronavirus disease-19 (COVID-19): the Zhejiang 

experience Recommended (ALSS) and blood purification treatment 

for severe and critical ill patients

Download URL：
https://gmcc.alibabadoctor.com/prevention-

manual#prevention_manual



Rational of Blood purification on COVID-19 Patients

Previous studies using 

Jafron cartridges - HA 

type showed effective 

removal of cytokines, 

improve oxygenation, 

stabilize hemodynamic 

status and reduce ICU 

stay and improve the 28-

day mortality rate
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Research 
Design 



Research Results

Effect on clearance of cytokines in circulation

- Significant decrease of  serum IL-6, IL-10,TNF-α, and IFN-γ

after HA treatment (p<0·05)- IL-6, IL-10 levels did not 

significantly decrease after 72 hours of conventional treatment 



Research Results
Improvement of oxygenation 

The PaO2 and oxygenation index (PaO2/FiO2) of the HA group 

increased compared with the baseline and control group(P<0·01),and 

(P<0·05), respectively 



Research Results
Table 1. Comparison of PaO2/FiO2 ratio, APACHE-II score, and Pneumonia Severity Index 

prior and after the intervention between HA group and control group

*Variables had significant difference between the two groups. 

PaO2 = partial pressure of oxygen, FiO2 = fraction of inspiration oxygen, 

APACHE = Acute Physiology and Chronic Health Evaluation 



Research Results
Table 2. ICU outcomes:

Mortality, discharged from ICU, incidence of require IPPV or ECMO, incubation free days, and 

ICU free days up to 28 days of the patients in the HA group and the control group

*Variables had significant difference between the two groups. 

ICU = intensive care unit, IPPV = intermittent positive pressure ventilation, ECMO = extracorporeal 

membrane oxygenation 



Research Results

*Variables had significant difference between the two groups. 

ICU = intensive care unit, IPPV = intermittent positive pressure ventilation, ECMO = extracorporeal 

membrane oxygenation 

Table 2. ICU outcomes:



Research Results

Table 2. Comparison of safety markers prior and after the intervention between HA group and control group 

*No significant difference prior and after the intervention between HA group and control group 

Safety Aspects 
None of the patients in the HA group developed adverse events



Discussion
Our findings suggested that:

- Three consecutive treatments of HA type haemoperfusion were effective in improving

oxygen supply and contributed to the reduction in disease severity scores including

the APACHE-II score and PSI. 

- The most likely explanation is that the pathological changes in pulmonary oedema and 

hyaline membrane formation in COVID-19 patients were due to the activation of 

pulmonary macrophages or other cells. Absorption of HA resin effectively alleviated the 

activation of local inflammatory cells by removal of cytokines in the circulation. 

- These results support the hypothesis that measurement of the circulation cytokine levels 

appears to be useful not only for predicting the inflammation status but also for evaluating the 

therapeutic in the patients with severe SARS-CoV-2 infection.



Final Words

- To date no antiviral or any other targeted therapy has been approved for COVID-19 critical 

illness 

- Organ support for COVID-19 critically ill patients still the key point of the management 

procedures

- Blood purification in addition to the oxygenation support are the main organ support 

methods

- Blood purification therapy – the HA type haemoperfusion – may have a place in the 

treatment of critically ill patients with SARS-CoV-2 infection. The HA treatment can help 

rectify hypoxemia, improve the oxygen supply, reduce disease severity scores including 

APACHE-II and PSI, and significantly improve the ICU outcomes up to 28 days




