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WHO declared COVID-19 as a global pandemic 
on 11 March 2020, following the emergence of the 
virus in December 2019 in Wuhan, China.1 Since 
it was a new virus causing an unknown infection, 
doctors at different levels of care tested empiric 
treatments in an attempt to reduce the severity of 
the disease. Despite these efforts, treatment options 
remained limited and outcomes varied widely.

The National Institute of Health (NIH) 
recommended the use of over-the-counter 
antipyretics, analgesics, or antitussives for 
the management of symptoms for outpatients 
COVID-19 patients. Antihistamines fall under 
the umbrella of antitussives. Several second 
generation antihistamines have a good safety 
profile when dosed up to four times the standard 
dose.2 Commonly prescribed antihistamines 
include cetirizine, loratadine, ebastine, 
dexchlorpheniramine, bilastine, levocetirizine, 
fexofenadine, desloratadine, mizolastine and 
rupatadine.

Immunopathology of COVID-19 and 
rationale for rupatidine use
Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) or human coronavirus 2019 
(HCoV-19) is the causative agent of corona virus 
disease 2019 (COVID-19).3 SARS-CoV-2 causes 
mild to severe infections in the respiratory tract and 
may lead to mortality in some patients, especially 
senescent individuals or those with underlying 
diseases such as diabetes. The current global 
pandemic caused by SARS-CoV-2 shows that 
the virus is more contagious which may be due 
to the capacity of SARS-CoV-2 to pass from one 
host to the next by easily crossing the respiratory 
mucosa.4,5

In severe Covid-19 cases, damage to the lungs 
has been observed6-8 which can be the outcome of 
intense inflammatory responses associated with 

immune dysregulation, direct infection of immune 
cells, or autoimmune reactions.9 Although the exact 
immune mechanism that brings about mortality 
among COVID-19 patients is still unknown, but 
yet immune responses in COVID-19 infection are 
induced in both mild and severe phases.10 Upon 
SARS-CoV-2 infection, the respiratory epithelial 
cells and alveolar macrophages initiate an innate 
immune response through secretion of inflammatory 
factors11, leading to the recruitment of neutrophils 
and inflammatory monocyte-macrophages (IMMs) 
to the infection site.12,13

Platelet Activating Factor (PAF) is an endogenous 
phospholipid mediator of inflammation made up of 
inflammatory cells such as alveolar macrophages, 
eosinophils, mast cells, basophils, platelets and 
neutrophils, which are released in response to 
allergic/inflammatory reactions. These reactions 
are associated with increased vascular permeability, 
eosinophil chemoattraction, bronchoconstriction 
and airway hyperresponsiveness.14,15 Researchers 
have hypothesized that PAF-mediated physiological 
actions could become pathogenic in the presence of 
excessive activity or dysregulation. The presence 
of inflammation and leukocytes stimulates the 
PAF production cycle. Infection or allergic stimuli 
are potent catalysts of PAF mediated increases 
in vascular permeability that induces localized 
swelling, edema, hypotension, and cytokine 
release.16 Patients with COVID-19 have a high 
incidence of both arterial and venous thrombotic 
complications.17 It was recently reported that 
platelets, via release of PAF, trigger perivascular 
mast cell activation, leading to inflammation.18 

Moreover, mast cell degranulation associated with 
interstitial edema and immunothrombosis was 
recently reported in alveolar septa of deceased 
patients with COVID-19.19

The activation of pulmonary macrophages to viral 
infection also induces the release of histamine. If
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 this reaction is excessive, it will cause the release  
of proinflammatory cytokines, leading to the 
dreaded cytokine storm and ARDS aggravation.

Targeting cytokines during the management of 
COVID-19 patients could improve survival rates 
and reduce mortality.20 Several antihistamines have 
shown inhibitory properties on the production and 
expression of interleukins, chemokines, and other 
cytokines.21 This suggests that antihistamines may 
help in the treatment of a COVID-19 cytokine storm 
through their immunomodulatory properties.22,23

Rupatadine is an FDA-approved histamine receptor 
1 (H1) and PAF receptor blocker.It also inhibits 
activation of human mast cells in response to PAF. 
Rupatidine could be repurposed for COVID-19 
prophylaxis alone or together with other PAF-
inhibitors of natural origin such as the flavonoids, 
quercetin and luteolin which have antiviral, anti-
inflammatory, and anti-PAF actions.24

Evidence from preclinical and clinical 
studies
Mullol et al25 in their studies have confirmed that 
rupatadine exhibits inhibitory effects on mast 
cell degranulation and eosinophil chemotaxis.25 

Rupatidine induces an excellent anti-inflammatory 
and antioxidant effect on the respiratory system 
through its dual actions and by modulating mast 
cell degranulation.26-29 Vasiadi et al30 in their studies 
found that rupatadine can inhibit histamine and 
cytokine secretion from human mast cells in 
response to allergic, immune and neuropeptide 
triggers. A recent study suggested using rupatadine 
for COVID-19 prophylaxis either alone or with 
other PAF inhibitors to dampen the release of 
proinflammatory mediators from mast cells in the 
lungs.24

Safety profile and feasibility
Rupatidine is well-tolerated with minimal sedative 
effects, making it a safe adjunct therapy. Its oral 
administration and availability enhance its potential 
for widespread use, especially in resource-limited 
settings.28

Limitations and the need for further 
research
Despite promising preliminary findings, robust 
randomized controlled trials are lacking.31 Randomized, 
placebo-controlled trials are recommended as a 
next step to evaluate the efficacy of rupatadine in 
the treatment protocol for the early management of 
SARS-CoV-2 infection.

Rupatidine offers a promising adjunct in the 
immunomodulation arsenal against COVID-19, 
primarily due to its anti-inflammatory and immune-
enhancing properties. Future research, especially 
well-designed clinical trials, is essential to delineate 
its definitive role and establish evidence-based 
protocols to incorporate rupatidine into COVID-19 
management strategies.
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