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DEAR EDITOR 

 

COVID-19 is a novel human infectious disease 

originated from the SARS-CoV-2. The virus has 

already affected many countries worldwide. In a cohort 

study on Chinese patients with COVID-19 related 

pneumonia, 23% were admitted to the intensive care 

unit (ICU), 17% developed acute respiratory distress 

syndrome (ARDS), and 11% died of the disease 

complications.
1
 According to reports, 67% of critically 

ill patients with COVID-19 may develop organ failure 

partly due to a sepsis-like syndrome caused by high 

levels of circulating cytokines.
2
 In such conditions, 

pulmonary gas exchange, and the functions of kidneys 

(i.e. acute kidney injury), heart and liver are impaired.
3
 

The cytokine storm may be indirectly triggered by the 

septic syndrome or directly caused by the impact of the 

virus on the host’s immune system. The previous 

experiences with H1N1, SARS, and MERS viruses 

show that the severity of the disease depends on 

patients’ symptoms and immune system competency. 

In the case of organ failure syndrome, when drug 

therapy is not available or efficient, mechanical 

ventilation and hemodynamic support appear to be the 

only therapeutic options.
4
 In COVID-19 infection, 

ARDS is the most common indication of intubation 
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which subsequently increases the risk of septic shock 

and multi-organ failure and patient’s death. 

The role of cytokine storm in the development and 

progression of ARDS, septic shock, and multi-organ 

failure has been noted in these patients. Therefore, 

timely removal of cytokines from the blood can prevent 

related complications.
5,6

 Hemoperfusion is a treatment 

technique in which large volumes of the patient's blood 

are passed over an adsorbent substance in order to 

remove toxic substances from the blood. 

Hemoperfusion cartridges have been applied for 

removing cytokines in patients with antibiotic-resistant 

septic shock secondary to H1N1 influenza.
7,8

 As H1N1-

induced white lungs had been successfully treated with 

hemoperfusion, this approach is likely to be helpful in 

the treatment of COVID-19 patients as well.
7
 

Hemoperfusion cartridges adsorb cytokines and impede 

their binding to alveoli and pulmonary arteries walls, 

which can prevent development and progression of 

ARDS, septic shock, and multi-organ failure and 

reduce the mortality rate of the disease.
5,9

 

Extracorporeal methods such as hemofiltration or 

hemoperfusion provide a new opportunity to support 

different body organs and prevent their dysfunctions. In 

severe conditions, it is applicable to use specific 

extracorporeal devices and circuits to replace the heart, 

lungs, kidneys, and liver, or at least to preserve their 

functions.
9-11

 According to reports from our Chinese 

colleagues, who treat many patients with complicated 

COVID-19 related syndromes in the ICU, it appears 

that direct hemoperfusion with the highly 
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biocompatible sorbent and industrial resin cartridges 

has resulted in remarkable outcomes.
11

 It seems that 

this approach is greatly beneficial to eliminate 

circulating cytokines and support hemodynamic and 

organ functions. Chinese scientists proposed using 

HA380 cartridges from the Jafron Biomedical company 

in a 2-1-1 manner (i.e. 2 units every 12 hours in the 

first 24 hours and 1 unit daily for 2 consecutive days).
9
  

As we are unable to constantly monitor cytokine 

levels, the reasonable approach is to nonspecifically 

remove them; assuming that cytokines with the highest 

concentration are removed at a higher rate. This 

strategy mitigates organ dysfunction and augments the 

host’s immune system response.
12

 In plasma exchange 

therapy (PET), along with cytokines and interleukins 

induced by the cytokine-storm, many other plasma 

proteins and immunoglobulins (IgG, IgM, IgA) are also 

removed. This weakens the immune system and makes 

the body vulnerable to infections. In addition, daily 

withdrawal of two to three liters of plasma affects the 

patient's hemodynamics and leads to hypotension.
13

 

While hemoperfusion (HP) primary and specifically 

removes cytokines and other inflammatory mediators 

and spares plasma proteins. In this way, HP helps the 

patient to recover from the cytokine storm. On the other 

hand, as no plasma volume is withdrawn from the 

patient in HP, it has a negligible effect on the patient's 

hemodynamics and especially blood pressure. Besides, 

by reducing the effects of the cytokine storm, HP 

stabilizes the patient’s hemodynamic. Another point to 

be considered is that PET is contraindicated in patients 

with hypotension or those with hemodynamic disorders 

such as hemodialysis patients.
9,13,14

 Another advantage 

of HP is that it does not need replacing the volume with 

a solution while in PET, the volume of harvested 

plasma should be replaced with 1-1.5 liters of 

crystalloid (0.9% NaCl, multi-electrolytes, Ringer, etc.) 

or 0.5-1 liter of colloidal (400 CC albumin20%, gelatin 

product) solutions or 3-4 fresh frozen plasma (FFP) 

units. All of these replacement fluids have their own 

side effects. Meanwhile, during the coronavirus 

pandemic, we face a serious shortage of blood 

products, especially FFP and albumin.
9,13

 Another point 

is that HP is a much simpler procedure to be performed 

in comparison to PET. In terms of cost, because PET 

cost is paid by assurance, but hemoperfusion is not 

covered by assurance, so it is more costly for patients 

in Iran. The cost of each piece of hemoperfusion 

cartridges is 3-4 times more expensive than PET filters. 

The PET requires specific centrifuges which are 

present in a limited number in Iran, and most hospitals 

lack the instrument; besides, there is a need to educate 

staff for this task.
13-15

 This is while HP can be 

performed using a dialysis machine by a trained 

dialysis staff in almost any hospital. On the other hand, 

HP may be associated with thrombocytopenia (usually 

rebounding within 24 to 48 hours), hypocalcemia, 

hypoglycemia, hypothermia, neutropenia, 

hypophosphatemia, and hypotension (which is mild and 

rare).
15

 In addition to mentioned side effects of PET 

and HP, PET can be associated with a reduction in 

hemoglobin, fibrinogen, and antibodies, as well as 

seizures, urticaria, pruritus, chest pain, and coagulation 

disorders(13). A common disadvantage of HP and PET 

is that they act unspecifically and remove all harmful 

and beneficial cytokines and interleukins.
13-15

 In 

general, due to the positive effects of HP and PET, it is 

recommended to use a combination of both methods, 

coupled plasma filtration adsorption (CPFA) to 

synergize their effects and obtain better outcomes in 

COVID-19 patients and replace the lost volume with 

albumin, FFP, and serum. Another recommendation is 

replacing the lost plasma during CPFA with plasma 

derived from patients recovered from COVID-19 

infection.  
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