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Dear Editor,

Diurno et al1 reported four patients with coronavirus disease 2019 (COVID-19) related acute 
respiratory distress syndrome successfully treated with eculizumab, a complement C5 inhibitor. 
These findings suggest a role of complement activation in the virus-induced lung damage that 
was previously shown in animal models2. Moreover, recent studies revealed deposits of com-
plement components in lung biopsy samples and elevated serum levels of C5A in patients with 
severe COVID-193,4. However, it is still unknown which COVID-19 patients will develop a pro-
nounced complement activation and may benefit from complement inhibitors, and whether it is 
possible to predict efficacy of treatment.

It seems that in predisposed patients, severe acute respiratory syndrome coronavirus 2 
(SARS-CoV2) may induce an uncontrolled complement activation, an analogue to cytokine 
release syndrome, or cytokine storm, leading to the development of complement-mediated 
thrombotic microangiopathy (TMA) in the lung and other organs. A predisposition to TMA may 
be determined by both non-specific factors, including the severity of the immuno-inflammatory 
and/or prothrombotic response, and genetic factors, such as mutations in the complement sys-
tem genes.

We suggest that generalized TMA, particularly in combination with multiple organ failure 
and signs of complement activation (abnormal changes in complement protein levels and ac-
tivity), may be an indication for complement inhibition in COVID-19 patients. Such patients will 
probably require short course of treatment, since “complement storm” results from transient hy-
perinflammation and/or hypercoagulability. In fact, Diurno et al1 have achieved a positive clinical 
effect after 2 infusions of eculizumab. Importantly, a shorter course of treatment will reduce the 
risk of secondary infections and the cost of therapy.

In summary, Diurno et al1 showed that complement inhibitors may be beneficial for patients 
with severe COVID-19, given a crucial role of complement in the genesis of SARS-CoV2-infection. 
However, the specific indications for treatment with eculizumab need to be clarified.

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

 1) Diurno F, numis FG, Porta G, Cirillo F, maDDaluno s, raGozzino a, De neGri P, Di Gennaro C, PaGano a, 
alleGoriCo e, Bressy l, Bosso G, Ferrara a, serrs C, montisCi a, D’amiCo m, sChiano lo morello s, Di Con-
tanzo G, tuCCi aG, marChetti P, Di ViCenzo u, sorrentino i, CasCiotta a, FusCo m, BuonerBa C, Berretta m, 
CeCCarelli m, nunnari G, Diessa y, CiCala s, FaCChini G. Eculizumab treatment in patients with COVID-19: 
preliminary results from real life ASL Napoli 2 Nord experience. Eur Rev Med Pharmacol Sci 2020; 24: 
4040-4047. 

European Review for Medical and Pharmacological Sciences 2020; 24: 6480-6481

Corresponding Author: Elena Kamyshova, MD; e-mail: kamyshova-es@yandex.ru

The complement inhibitors in COVID-19: 
future expectations



Letter to the Editor

6481

 2) Gralinski le, sheahan tP, morrison te, menaChery VD, Jensen k, leist s, Whitmore a, heise mt, BariC rs. Comple-
ment activation contributes to severe acute respiratory syndrome coronavirus pathogenesis. mBio 2018; 9: 
e01753-18. 

 3) maGro C, mulVey JJ, Berlin D, nuoVo G, salVatore s, harP J, Baxter-stoltzFus a, laurenCe J. Complement associ-
ated microvascular injury and thrombosis in the pathogenesis of severe COVID-19 infection: a report of five 
cases. Transl Res 2020 Apr 15. pii: S1931-5244(20)30070-0. doi: 10.1016/j.trsl.2020.04.007. [Epub ahead of 
print].

4) Gao t, hu m, zhanG x, li h, zhu l, liu h, DonG o, zhanG z, WanG z, hu y, Fu y, Jin y, li k, zhao s, xiao y, luo 
s, li l, zhao l, liu J, zhao h, liu y, yanG W, PenG J, Chen x, li P, liu y, xie y, sonG J, zhanG l, ma Q, Bian x, Chen 
W, liu x, mao Q, Cao C. Highly pathogenic coronavirus N protein aggravates lung injury by MASP-2-mediat-
ed complement over- activation. medRxiv Preprint at https://doi.org/10.1101/2020.03.29.20041962 (2020).

Y. Korotchaeva1, N. Kozlovskaya2, L. Bobrova1, E. Kamyshova1, K. Demyanova2, S. Moiseev1 

1Sechenov First Moscow State Medical University, Moscow, Russian Federation
2Peoples’ Friendship University of Russia, Moscow, Russian Federation


