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Dear Editor,
The global pandemic caused by the Severe Acute Respiratory syndrome-
Coronavirus-2 started in Wuhan, China, in December 2019 and spread 
throughout the world. It is known that cytokine storms play an important 
role in acute respiratory distress syndrome and multiorgan dysfunction, 
which are among the main causes of mortality in Coronavirus 
Disease-2019 (COVID-19) patients. A cytokine storm is triggered by the 
secretion of proinflammatory cytokines such as tumor necrosis factor-α; 
interleukin (IL)-1b, IL-2, IL-6, IL-8, and IL-10; and interferon-γ. An excessive 
inflammatory response occurs as a result of this triggering, which leads 
to life-threatening clinical symptoms.1 It has been shown that therapeutic 
plasma exchange (TPE) may be effective in suppressing cytokine storms.2 

The main parameters in evaluating the effect of TPE on drug therapy are the 
volume of distribution and the affinity of drugs binding to plasma proteins. 
Drugs with low volumes of distribution (<0.2 L/kg) and high plasma protein 
binding (>80%) often remain in the intravascular compartment and are 
likely to be affected by TPE. However, not only those two parameters affect 
the processes of drug removal by TPE; the half-life (>2 h), endogenous 
drug clearance (<4 mL/min), hydrophilic/lipophilic properties of the drug, 
and the time between the onset of TPE and drug intake may also affect the 

rate of excretion. Drugs with a half-life longer than 2 h and that are slowly 
metabolized or have a low clearance rate are more likely to be excreted by 
TPE.3 

TPE has been shown to increase interferon clearance in patients with 
hepatitis C-related vasculitis.4 No studies on the effects of TPE on 
other drugs used in the treatment of COVID-19 have been found. The 
pharmacokinetic properties of the drugs used to treat COVID-19 are 
shown in Table 1. Accordingly, interferon, intravenous immunoglobulin, and 
lopinavir/ritonavir are likely to be affected by TPE. There are not enough 
data on favipiravir, oseltamivir, tocilizumab, and remdesivir to allow them 
to be evaluated; however, considering their low distribution volumes and 
long half-lives, it can be assumed that they are also removed by TPE. In 
cases when the drug is likely to be excreted with TPE, it is recommended 
to change the drug administration time to a time after TPE in order not to 
disrupt the regular blood concentration of the drug. Thus, with rational drug 
use, the blood level of the drug may be prevented from being affected by 
TPE and the patient obtains the maximum effect expected from the drug. 
Blood levels of drugs should be monitored if possible. Clinicians should 
always consider and evaluate the pharmacokinetic profiles of drugs when 
opting for co-administration with other therapeutic options.
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Table 1. Pharmacokinetic characteristics of drugs that are used to treat COVID-19
Drug Volume of distribution Plasma protein binding Half-life References

Hydroxychloroquine 47.257 L 40% 45±15 days 5

Chloroquine 65.000 L 55% 41±11 days 5

Azithromycin 31 L/kg 7-51% 68-72 hours 6

Ribavirin 2825 L None 24-298 hours 6

Umifenovir Data not available Data not available 17-21 hours 7

Methylprednisolone 1.38 L/kg 78% 2.3 hours 8

Oseltamivir 23-26 L 3-42% 1-10 hours 6

Tocilizumab 6.4 L Data not available 11-13 days 6

Favipiravir 15-20 L 54% 2-5.5 hours 9

Remdesivir Data not available Data not available 69 minutes 10

Ritonavir 0.41±0.25 L/kg 98-99% 3-5 hours 6

Lopinavir Data not available 98-99% 5-6 hours 6

IVIG 0.05±0.13 L/kg Data not available 14-24 days 6

 Not expected to be affected by TPE   Suspected to be affected by TPE   Likely to be affected by TPE, TPE: Therapeutic plasma exchange


