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1.

COVID-19 Background

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is the virus responsible for Coronavirus Disease 2019
(COVID-19). Based on some similarity to two other life-threatening coronavirus infections, SARS in 2002-2003 and
Middle East Respiratory Syndrome (MERS) in 2012 both caused severe respiratory syndrome in humans. Like
SARS-CoV-1, SARS-CoV-2 uses the ACE2 receptor to enter the cell.
It is still unclear if direct viral infection leads to organ failures/symptoms in the kidney or GI tract.
2.

Inflammatory mediators in COVID-19

Even though the average patients may not have as much inflammatory response, which also refers to as cytokine storm,
maybe as many as 15-20% patients have very significant inflammatory response, as the early report out of China.

The criteria of MAS/HLH may be useful to guide to select patients with inflammatory response. The criteria are as below
1) H-score (>169 has the best performance)
2) Clinical criteria
a)

Persistent fever

b)

Hepato/splenomegaly

c)

Cytopenia
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d)

Ferritin >2000

e)

Hypertriglyceridemia

f)

Reduced fibrinogen (<250)

g)

AST >30

h)

Hemophagocytosis on bone marrow biopsy

--or increased D-dimer?

3) High mortality
3.

Therapy for inflammatory response
1)

Anakinra

2)

Tocilizumab

3)

Blood purification

a)
b)
c)
d)
4)
4.

Various sorbents have shown ability to remove cytokines including IL-6 and IL-1
Current evidence is still small
Standard CRRT not effective for cytokine storm
Plasma exchange

Convalescent plasma

Message from ADQI
This slide below described how one can utilize hemoperfusion in COVID-19 process.

For more information, please refer to:https://www.youtube.com/watch?v=MmCZDjwWisU&t (Start at 00:03)
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COVID-19 & Hemoperfusion: University Hospital Aachen Experience
Alexander Kersten, MD
Head of the Cardiologic and Pulmonary ICU, University Hospital Aachen, Germany
1.

Local setting/background
1)

In the area where University Hospital Aachen covers, the population is 800 000, there are 3806 cases, with 156
death.

2)

2.

The general treatment rule for COVID-19 of University Hospital Aachen is showed as below.

In University Hospital Aachen, HA380 is mainly used for COVID-19 patients. HA380 is either parallel in ECMO or
in line in CVVHD. In ECMO, UFH is used as anticoagulation, with APTT and ACT controlled. In CVVHD,
regional citrate is used as anticoagulation. All COVID-19 patients received UFH targeted at an aPTT of 45-50s.

3.

Selection criteria
• Only if patient was on IMV (only 1 patient was completely managed without IMV due to DNR/DNI order)
• Only if patient was on CRRT or ECMO (no stand-alone hemoperfusion)
• IL-6 > 1000 pg/ml
*12 of 59 critical patients qualified the above criteria.

4.

Results
IL-6 drops in survivors and dead equally, although there is a more obvious rebound in dead group.
All patients initially improved in hemodynamics and P/F ratio.

For more information, please refer to:https://www.youtube.com/watch?v=MmCZDjwWisU&t (Start at 08:09)
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Hemoperfusion for COVID-19 patients with AKI and/or respiratory failure
Ricard Ferrer, MD, PhD
Intensive Care Department, Vall d’Hebron University Hospital, Barcelona, Spain
1.

The ICU mortality in of COVID-19 is 25%, the main drivers of these outcomes includes ICU organization, host
response, viral load, and treatment.

2.

The role of cytokine storm in COVID-19.

SARS-CoV-2 infect alveolar epithelial cell with an activation of MO/MF that produce cytokines and appear in blood T
lymphocytes specific for the virus. IL-6 is ambivalent in the phenotype moderate: controlled inflammation to content the
anti-inflammation. Normal binding of IL-6 to its receptor in immune cells in the severe phenotype has a very
inflammatory profile: binding of IL-6 to the IL-6R soluble and binds to non-immune cells without the contra-regulatory
mechanisms. Moderate cytokine storm will play a role in the treatment of COVID-19.
3.

Hemoperfusion in COVID-19

There are 20 patients with AKI and was on CRRT. Covid-19 pneumonia and hyper inflammatory State is the indication
for hemoperfusion. 7 cases, 6 male and 1 female were selected. The mean age= 56 y.
1)

Inclusion criteria:

•

IL-6 >1000 pg/mL, D-dimer > 1500 ng/ml and Ferritin > 500 ng/ml.

•

ARDS not responding to prone position (PaO2/FiO2 ratio < 100 mmHg)
2)

Patients status at ICU admission:

•

Severe ARF requiring MV and prone position, requiring ECMO support.

•

SOFA 5 at admission.

•

Mean IL-6: 1544 pg/ml.

•

Mean D-Dimer: 1823 ng/ml.

•

4 have been treated with Tocilizumab and 3 with steroids.
3)

Patients status at the moment of treatment:

•

Mean days after ICU admission= 8 d.

•

Mean SOFA: 9

•

2 had VAP
4)

Treatment:

•

24h in 1 or 2 sessions

•

3 patients with shorter duration because of clotting (3, 8 and 16h).
5)

Results:

•

IL-6, D- dimer, and Ferritin drop after the treatment, Lung function improved.

•

ICU Mortality= 28.5%

•

Mean days on MV= 17.6 days

•

Mean ICU stay= 19.3 days

For more information, please refer to:https://www.youtube.com/watch?v=MmCZDjwWisU&t (Start at 21:50)

Jafron Biomedical Co., Ltd

Hemoperfusion Experiences: Special Cases and COVID 19 Patients HP with
ECMO
Dilek Kazancı, MD
Director, General Critical Care Unit in Cardiovascular Disease Hospital, Ankara City Hospital Medical Complex, Turkey
1.

Cytokine storm and hemoperfusion
1)

Sepsis is the exaggerated response of the organism to the infectious agents. IL6 is the leading part.

2)

HP removes the drugs by passing the blood from the patient through an adsorbent material and back to the
patient. Molecules which have greater affinity for the materials will be removed.

2.

Sepsis case sharing:

During the webinar, 2 cases of sepsis were shared. Positive effects of HP were observed in these patients.
Case 1:

Case 2

3.

Experience of using HP for sepsis:
•

After the diagnosis of sepsis, appropriate antibiotic therapy must be started within 1 hour.

•

Fluid therapy must be given

•

Hypotension resists vasoconstrictive agent is infused mostly NA

•

Start time of the hemoperfusion is also important for the effectiveness of the procedure.

•

Hemoperfusion performed in the early period of the septic shock has positive effects on hemodynamics and on
vasopressor need in sepsis patients with multiple organ failure and decrease MV time

For more information, please refer to:https://www.youtube.com/watch?v=MmCZDjwWisU&t (Start at 34:30)
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Combined Extracorporeal Hemopurification in Patients with Severe COVID-19
Erik Avetisyan, MD
ICU of the Emergency Cardiology Department, National Medical Research Center of Cardiology
Moscow, Russia
1.

COVID-19 in Russia

Until 2020.6.22, there are 592280 confirmed cases of COVID-19, and 8206 death. The ICU of the Emergency
Cardiology Department, National Medical Research Center of Cardiology, Moscow, Russia has been working on
COVID-19 for 2 months. 82 patients were admitted, 1/3 patients were with severe cardiac comorbidities – STEMI, acute
HF, takotsubo syndrome etc. The extubation rate is 43%. Weaning from NIV rate is 53%. The all-cause mortality is 15%.
Eight patients recieved extracorporeal hemopurification
2.

Local cytokine release syndrome treatment protocol
1)

The definition of COVID-associated cytokine release syndrome(CRS) is:

•

Laboratory signs of hypercytokinemia, at least 2:
elevated IL-6, C-RP, LDH, D-dimer, WBC, ferritin, decreased lymphocyte count. AND

•

Acute respiratory failure: (Dyspnea, RR>24, SpO2<90%, respiratory distress)

•

Proven or suspected COVID-19

2)

The local CRS treatment protocol:

AND

HA330 (Jafron, China) were used for hemoperfusion treatment, Evaclio 2C (Kawasumi, Japan) were used for plasma
filtration.
3.

Experience of hemoperfusion
1)

Selection criteria and assessment of benefits

•

Inclusion criteria: Severe COVID-19-associated CRS or if IL antagonists are inefficient or unavailable
with/without AKI

•

Exclusion criteria: Uncontrolled unstable hemodynamic, active bleeding

•

Assessment of an effect:

Laboratory parameters before and after the procedure (in 2 h or in morning analyses): IL-6, C-RP, ferritin, LDH,
D-dimer, WBC, lymphocyte count, ALT, AST, creatinine, bilirubin, urea
Clinical features: level of respiratory support, P/F ratio, SOFA scale, vasopressor requirement
2)

Case information

Among the 8 patients received treatment, 4 were successfully release, while 4 patients died. The survived patients
are generally younger with less comorbidity, and they were treated earlier from CRS.
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The detail of case 1 was shared. It is a 59-year-old male. He has fever of 38.9°С (102°F), severe dyspnea, viral
pneumonia (CT: 75% lung damage) before admitted to the ICU. Her clinical status is as below:
The initial treatment includes Respiratory support and Medication (Hydroxychloroquine, ritonavir/lopinavir,
azithromicine, amoxycillin/clavulanic acid, sodium enoxaparin (160 mg/day), dexamethasone IV (12 mg/day). Then he
received selective plasma filtration and Hemoperfusion treatment. The parameter of HP is:
•

Devices: HA330 + GEMMA

•

Duration: 4 h

•

Blood flow rate: 100-150 ml/min

The dynamics of the patient’s clinical parameters are as below. It shows that after the HP treatment, the IL-6, CRP, and
AST were all improved.

3)

Conclusion

•

Hemoperfusion is an effective treatment modality and it should be performed in patients with severe
COVID-19 and CRS

•

Combination of cytokine hemoperfusion with selective plasma filtration has advantages, providing more
intensive cytokine removal in severe COVID-19, additional endotoxin removal in bacterial co-infection and
metabolite removal in kidney and liver failure

•

Early initiation of hemopurification can provide more benefits than when it used as a salvage therapy

•

Procedure-related complications were not seen

For more information, please refer to:https://www.youtube.com/watch?v=MmCZDjwWisU&t (Start at 49:03)
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How and when to manage COVID-19 patients in respiratory failure with
hemoperfusion?
Fiorenza Ferrari, MD, MSc
I.R.C.C.S. San Matteo Hospital, University of Pavia – Italy
International Renal Research Institute of Vicenza (IRRIV) – Italy
1.

2.

3.

When we remove Cytokines in our ICU
•

Septic shock

•

ECPR (refractory cardiac arrest needing VA-ECMO)

•

Cytokines storm after T-CAR/ bone marrow transplant

Standard therapy In our COVID-ICU
•

Sedation

•

Curarization

•

ARDS network ventilation

•

Prone position

•

Enteral Nutrition

•

Hydroxychloroquine

•

Sulfamethoxazole/Trimetoprim

•

Piperacillin/Tazobactam

•

Azithromycin

•

Remdesivir / lopinavir+ritonavir/ convalescent plasma /tocilizumab

Case sharing

Two cases of using HP for hemoperfusion were shared. The HP treatment regiman are:
•

Total session number: 2

•

Duration : 4-6 h

•

In line ECMO circuit with or without CRRT device

The first patient is a 54 year-old Male, with BMI of 33 Kg/cm2. 26 days after hospital admission he received
hemoperfusion treatment. After HP therapy, the VIS, SOFA score, Lactate, PCT, CRP, Lymphocytes cells counts, NK
cell counts pre-HP, CD4+ cells counts, CD8+ cells counts, as well as IL-2, IL-6, IL-10 and TNF level all shows
improvement. However, the patient developed septic shock, and MOF, and died eventually.
The second patient is a 51-year-old male, with BMI of 32 Kg/cm2. He received first HP treatment 2 days after hospital
admission. He received 2 sessions in total. The duration of the treatment is 6 h, connected with CRRT+ECMO, with
blood flow between 100 and 120 ml/h. After the treatment, Lymphocytes cells counts, NK cell counts pre-HP, CD4+
cells counts, CD8+ cells counts, CRP, PCT, VIS, SOFA score and lactate, as well as the level of IL-6, IL2 and TNF all
improved. 48 days after hospital admission the patient was discharged.
4.

Conclusion

To conclusion, Dr. Ferrari speculate two indications for hemoperfusion. The first one, to modulate the inbalance of
inflamatory response. The second one, for the septic shock caused by the coinfection of bacteria and fungi. The potential
bio-makers are cytokines plasma level, procalcitonin, β-D-Glucan, etc.
For more information, please refer to:https://www.youtube.com/watch?v=MmCZDjwWisU&t (Start at 1:01:57)
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Discussion
Moderated by Prof. Claudio Ronco, MD
Director, Department of Nephrology, International Renal Research InstituteSt Bortolo Hospital, Vicenza, Italy
After a heated discussion, Prof. Ronco summarized some of the key points of using HP in COVID-19.
1.

There is a physiological rational for the use of hemoperfusion in COVID-19 with cytokine induced
hyperinflammation. One cytokine target is probably not enough, more cytokine target could be achieved by
hemoadsorption. Cytokine may be the targeted molecules as a preventing and protective treatment to avoid
subsequent organ damage.

2.

Jafron HP could be combined with other treatment. Hyperinflammation is the indication, and cytokine is the primary
substance for removal. Citrate and heparin could be used as anti-coagulants. The blood flow could be 100-500
ml/min.

3.

Identify the right patient is very important for the prognosis of the disease.

4.

Start early is important or better prognosis.

5.

We need to treat patients for the proper time, at least 3 days probably because it is not a one short disease.

For more information, please refer to: https://www.youtube.com/watch?v=MmCZDjwWisU&t (Start at 1:07:57)

For full video, please refer to: https://www.youtube.com/watch?v=MmCZDjwWisU&t
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