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[ Abstract | The coronavirus disease 2019 (COVID-19) has become a global pandemic. It is urgent to find treatments
to control the infection and improve symptoms. Homologous modeling and clinical analyses suggest that histamine receptor
antagonists have broad prospects in the treatment of COVID-19. This article introduces the research progress of histamine
H, receptor antagonist combined with azithromycin, histamine H, receptor antagonist famotidine alone or combined with
aspirin, and histamine H, and H, receptor antagonists used in combination in the treatment of COVID-19. Finally, the possible
mechanism of histamine receptor antagonists in the treatment of COVID-19 was introduced and the application prospect of
histamine receptor antagonists in the treatment of COVID-19 was analyzed.
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Tab 1 Clinical trials of histamine H, and H, receptor antagonists in treatment of COVID-19

U.S. national clinical

trail number Drug Dose

NCT04876573  Cyproheptadine Cyproheptadine 4-8 mg 3 times a day for 10 d, per oral administration associated to
hydrochloride standard care of COVID-19 patient currently recommend by WHO

NCT04545008  Famotidine and Famotidine 20-80 mg 3 times daily. N-acetyl-L-cysteine 600-1 800 mg 3 times daily
N-acetyl-L-cysteine

NCT04724720  Famotidine Famotidine at 80 mg 3 times a day for a maximum of 14 d, or until hospital admission

NCTO04370262  Famotidine Famotidine injection, 10 mg/mL mixed with normal saline is given intravenously at

120 mg for a maximum of 14 d, or hospital discharge

NCT04504240  Famotidine and PPI Famotidine 40-60 mg 8 hourly, treatment as given with a PPI

NCT05122208  Famotidine Famotidine 160 mg/d peros or nasogastric

NCT04979221  Cyproheptadine Cyproheptadine 8§ mg 3 times a day for 10 d

NCT05007522  Ketotifen/indomethacin Ketotifen 2 mg administered in tablet form twice a day. Indomethacin sustained-

release 75 mg, twice a day

COVID-19: Coronavirus disease 2019; WHO: World Health Organization; PPI: Proton pump inhibitor.
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Fig1 Anti-inflammatory mechanism of histamine receptor antagonists in treatment of COVID-19

SARS-CoV-2 infection activates mast cells by binding to ACE2 receptors and TMPRSS2, leading to the release of histamine and other

inflammatory mediators, causing cytokine storms and inflammatory reactions. Histamine receptor antagonists can inhibit inflammatory

storms and relieve clinical symptoms by mediating immune regulation and histamine-cytokine interaction. COVID-19: Coronavirus

disease 2019; SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; ACE2: Angiotensin-converting enzyme 2; TMPRSS2:

Transmembrane protease serine 2; IL-1: Interleukin 1; Th: Helper T cell.
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Fig2 Antiviral mechanism of histamine receptor
antagonists in treatment of COVID-19

H, receptors inhibit endocytosis into host cells by blocking the
binding of SARS-CoV-2’s proteins to ACE2 receptors. Viral
genomic RNA exposed to nucleic acid detection site ORF1lab
after nucleocapsid release into cytoplasm. Ribosomal translation
produces polyproteins ppla and pplab. ppla and pplab are
hydrolyzed by the virus’s own proteolytic enzymes 3CL™ and
PL™. The H, receptor antagonist famotidine inhibits the viral
process in vivo by inhibiting 3CL™ and PL"™. RdRP catalyzed
replication, retranscription and assembly, and finally elimination
by endocytosis. COVID-19: Coronavirus disease 2019; SARS-
CoV-2: Severe acute respiratory syndrome coronavirus 2;
ACE2: Angiotensin-converting enzyme 2; ORF: Open reading
frame; 3CL"™: 3-chymotrypsin-like protease; PL™: Papain-like
protease; RARP: RNA-dependent RNA polymerase.
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