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ABSTRACT

Since the first detection of SARS-CoV-2 in
China, COVID-19 (Corona Virus Disease 2019)
has taken the lives of more than six million
people. Although some antivirals seem proper
for treatment, the investigation of finding the
best therapeutic approach for COVID-19 is still
continuing. Some observational research
showed that famotidine has promising effects in
addition to its acid-suppressing characteristics
in the treatment of COVID-19. The definite
viricidal effect of famotidine is not established.
Opposing acute respiratory distress syndrome
(ARDS) can be proposed as a probable mecha-
nism for the action of famotidine, due to its
inhibitory effect on histamine release, inhibi-
tion of transmembrane protease serine S
(TMPRSS) and stabilizing glycocalyx. These
hypotheses should be under investigation in the
future.
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Key Summary Points

It can be assumed that famotidine has
some effects on COVID-19 beyond
antiviral effect.

It can be proposed that
immunomodulation and opposing ARDS
are some actions of famotidine in
treatment of COVID-19.

Inhibiting the transmembrane protease
serine S protein, stabilization of
glycocalyx and preventing histamine
release are probable mechanisms that
famotidine opposes acute respiratory
syndrome that is induced by COVID-19.
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Since the detection of the first cases of COVID-
19 in Wuhan, China, the disease has caused
more than six million deaths around the world.
Besides the preventive, social, and economic
aspects of the COVID-19 pandemic, finding
the proper treatment for the disease is still a
major concern [1]. Among antivirals and
immunomodulators that were proposed, famo-
tidine showed some promising effects beyond
its action as an acid suppressor. Molecular

M. S. Hosseini � E. Davoudi-Monfared �
F. Najmeddin � M. Mojtahedzadeh (&)
Department of Clinical Pharmacy, Faculty of
Pharmacy, Tehran University of Medical Sciences,
Porsina St., Tehran, Tehran Province, Iran
e-mail: mojtahed@sina.tums.ac.ir

Pulm Ther (2023) 9:173–175

https://doi.org/10.1007/s41030-023-00220-4

http://crossmark.crossref.org/dialog/?doi=10.1007/s41030-023-00220-4&amp;domain=pdf
https://doi.org/10.1007/s41030-023-00220-4


studies on the virucide activity of famotidine
are lacking and one study showed no antiviral
activity [2]. Hence, one question rises that
famotidine acts as an antiviral or
immunomodulator?

Histamine is a biogenic amine that is widely
found within all body tissues. Histamine is
involved mainly in inflammation, and it is a
mediator of early and late inflammatory
responses and immune system diseases. Four
types of histamine receptors exist. H2 receptor
(histamine type 2 receptors) has action in the
local inflammatory response in the lung [3].
That is why this receptor can be considered in
the treatment of COVID-19.

An investigation has revealed that famo-
tidine can reduce inflammatory biomarkers
such as CRP (C-reactive protein), ferritin, TNF-a
(tumor necrosis factor-a), and procalcitonin,
the mediators that are important in the patho-
genesis of COVID-19 [4]. These mediators have
a role in the prognosis of acute respiratory dis-
tress syndrome (ARDS) and the act of famo-
tidine in suppressing them may help in COVID-
19-induced ARDS.

Transmembrane protease serine S (TMPRSS)
is a protein expressed in the nasal mucosa,
human trachea, distal airways, lungs, and air-
way epithelia. Inhibitors of TMPRSS have pre-
viously been proven to reduce the replication of
the influenza virus [5]. Famotidine can act as a
serine protease inhibitor on TMPRSS2 and may
modulate the interaction between ACE2 (an-
giotensin-converting enzyme 2) and SARS-CoV-
2 and reduces the replication of SARS-CoV-2
through the inhibition of key protease [6].
Besides, serine protease inhibitors also reduce
IL-6 (interleukin-6) and TNF-a in human tra-
cheal epithelial cells. These cytokines are of
concern in the progression of ARDS. Hence,
famotidine, as a serine protease inhibitor, may
decrease IL-6 and TNF-a levels and prevents
cytokine storms in ARDS [7].

The glycocalyx is a layer of carbohydrates
located on the inner face of blood vessels. When
the structure is damaged, it causes increased
vascular permeability, adhesion, and neutrophil
uptake. In ARDS, the glycocalyx of vasculature

in the lung is damaged by the release of
cytokines, histamine, protease, and heparinase.
Destruction in glycocalyx causes micro-vascular
leakage results in interstitial pulmonary edema
and the development of ARDS, disseminated
intravascular coagulation (DIC), and throm-
boembolism. Famotidine reduces neutrophil
migration and blocks the release of histamine
from mast cells and prevents pulmonary edema,
so it may help in the treatment of ALI (acute
lung injury) and ARDS [8]. Many clinical studies
have shown that famotidine also reduces vas-
cular permeability and prevents protein leakage
from blood vessels and endothelial dysfunction
through molecular pathways such as blocking
bradykinin receptors, and reduction of cAMP
and cytosolic ca?2 concentrations [9]. Stabi-
lization of glycocalyx and helping in the
improvement of ARDS may be the probable
actions of famotidine in the treatment of
COVID-19.

Because of the joint effect of histamine on
the pathology of COVID-19 and ARDS, it can be
suggested that famotidine is effective in ARDS.
Confirmation of this suggestion demands sev-
eral clinical trials in patients with Covid-in-
duced ARDS.
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