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ABSTRACT

EEMCIEI ROl ENEE This study was aimed to determine the effect of
antihistamines on Covid-19 disease.

Two researchers searched online electronic databases PubMed,
MEDLINE and Google Scholar from the beginning of the pandemic until December 30, 2022
using Mesh and keywords such as: "SARS-CoV-2" or "COVID-19" and "Antihistamine".

The results depicted that levocetirizine, diphenhydramine, hydroxyzine,
azelastine, dexchlorpheniramine, cetirizine, loratadine, desloratadine, fexofenadine,
triprolidine, dimetindene, and famotidine are effective in treating and reducing the
symptoms of Covid-19. Among them, famotidine had contradictory results, and although it
may be a useful supplement in the treatment of covid-19, laboratory studies have failed to
show the direct role of famotidine in controlling this disease.

(®0)y[el[E][e])) From the above-discussed findings regarding antihistamines and Covid-19,
specific antihistamines should be identified and included as an essential therapeutic
approach for the management of Covid-19 alongside other approaches. In fact,
antihistamines appear to be promising in the management of Covid-19 with a short time to
relieve symptoms while giving the body enough time to reset its defense mechanism, thus
Received: 07 Dec 2023 reaching a rapid recovery. They work by both modulating histamine pathways and
Accepted: 03 Feb 2024 suppressing virus growth. Despite the fact that more trials and clinical studies still need to
Available Online: 29 Feb 2024 be done on the identification and deployment of potential antihistamines in the
management of Covid-19, there is not enough time for this given the enormous threat of
this global health crisis. Selective antihistamines, particularly histamine H1 receptor
antagonists, should now be approved for emergency use for the management of Covid-19.
Antihistamines, = COVID-19, Drug repurposing, Levocetirizine,
Diphenhydramine, Hydroxyzine and azelastine
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Extended Abstract

Introduction

disease of 2019 (COVID-19) caused by sever

acute respiratory syndrome coronavirus 2

(SARSCoV-2) was identified in Wuhan, China
[1]. Now the disease has spread to 216 countries, and as of
December 16, 2022, an estimated 647,973,000 certain cases
of COVID-19, including 6,643,000 deaths, have been
reported to the world health organization(WHO). In lIran,
during this period, 7,560,294 certain cases of covid-19 with
144,658 deaths were reported to WHO[2]. In Iran, the first
official report of the disease was confirmed on 30 February
2018 with the report of two deaths in the city of Qom[3].

I n December 2019, the first case of corona virus

In such epidemics, one of the important options to find
immediate and low-cost solutions to global health care
challenges is to use drugs whose safety has already been
proven, because the development of a new drug is a very
long process. and is not acceptable for dealing with urgent
emergency situations. Since the beginning of this pandemic,
many well-known drugs, such as antivirals and
corticosteroids, have undergone clinical trials in hopes of
being effective in treating this emerging disease, but no drug
as yet has conclusive evidence of its usefulness in fighting

COVID-19[4].

Methods

This systematic review study (scientific code 3400810)
received ethical approval from Isfahan University of Medical
Sciences (IR.MUI.MED.REC.1400.762). It was aimed to
determine the effect of antihistamines on Covid-19 disease at
Imam Hossein Children's Hospital of Isfahan. The present
article was prepared according to the preferred reporting items
for systematic reviews and meta-analysis (PRISMA) [12] and
Cochrane [13] guidelines for systematic reviews. Two
researchers (S.A. and N.T.) searched online electronic
databases PubMed, MEDLINE and Google Scholar from the
beginning of the pandemic until December 30, 2022 using
Mesh keywords such as: "SARS-CoV-2" or " COVID-19" and
"Antihistamine”. They searched a total of 120 published
studies. The studies which evaluated the effectiveness of
antihistamines in COVID-19 symptoms were included in the
review. Experimental studies, observational studies
(prospective and retrospective) clinical trials, and case reports
were allowed in this study. All articles obtained from the
search results were imported to EndNote and duplicates were
identified and excluded manually. Finally, 17 eligible studies
were included in this study (Fig. 1).

Studies were identified in the search of PubMed, Medline,
Scopus and Google Scholar using mesh and keywords of
Covid-19, SARS-COV-2 and antihistamines.

|

120 articles were
screened

85 studies were selected
based on abstract review

\—V

35 studies were eligible based on the text

6 studies were excluded due to duplication

7 studies were excluded due to animal studies

5 studies were excluded based on the Prisma checklist

17 studies were used in the final analysis

Fig. 1. Study selection flowchart

Results

The results of this systematic review (Table 1) showed
that levocetirizine and second-generation antihistamines are
uniquely useful for treating the symptoms of Covid-19 and
interfere  with the development of the Covid-19 and
effectively reduce its morbidity and mortality [14]. Also, the
use of diphenhydramine, hydroxyzine, and azelastine

reduces the occurrence of Covid-19 in over 61-year-olds. In
addition, hydroxyzine, diphenhydramine and azelastine
showed direct antiviral activity against Covid-19 in
laboratory conditions [15]. Using antihistamines (cetirizine,
dexchlorpheniramine  or  loratadine), along  with
azithromycin, has been able to treat Covid-19 and prevent
the development of the disease in aged people [16].

Evidence has been obtained that the antihistamine
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azelastine can form a hydrogen bond with Lysine (Lys353),
and virus-like infection studies have shown that azelastine
inhibits the entry of the Covid-19 virus [17]. It has also been
found that H1 blockers that are widely prescribed for the
treatment of allergic diseases, have a significant effect as
anti-SARS-CoV2 agents [18].

Also, the use of antihistamine drugs can lead to a
significant immune modulation that helps to treat the
cytokine storm of COVID-19 [6]. Pseudoviral infection
experiments with Covid-19 have shown that the H1
histamine antagonists, loratadine and desloratadine, can
prevent pseudo virus entry into overexpressed angiotensin
converting enzyme 2 (ACE2) [24]. In addition, treatment of
Covid-19 with  antihistamines at the beginning
(dexchlorpheniramine 2 mg/12 hours or cetirizine/loratadine
10 mg/12 hours) along with azithromycin has been reported
to be effective as a preventive treatment for Covid-19.
Antihistamines have been shown to restrict cytokine storm
and the immune response in Covid-19. Hydroxyzine was
initially administered orally at a mean daily dose of 25.0 mg
for a mean duration of 14.4 days, and regardless of patient
characteristics or taking other drugs, it was associated with
moderation of Covid-19 mortality [19]. Five antihistamines
(loratadine, fexofenadine, triprolidine, and dimetindene)
played an important role in reducing the symptoms of Covid-
19 by affecting Glutamate lonotropic Receptor NMDA Type

Table 1. Summary of findings in this systematic review
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Subunit 2B (GRIN2B) and by inhibiting neuroactive ligand-
receptor [20]. Outpatients with Covid-19 have reported
improvement in disease symptoms after taking high-dose
oral famotidine [21]. Also, oral famotidine has been reported
to be well-tolerated and safe in non-hospitalized patients
with mild to modulate disease and has led to earlier
improvement in inflammation and symptoms of the disease
without reduction in anti-Covid-19 immunity [22]. The use
of famotidine in severe disease has been reported with a
lower risk of intubation, lower levels of serum markers, and
a lower risk of mortality [23].

Despite this, conflicting results regarding famotidine
have been reported in several studies: in one study, no
relationship between severity of Covid-19 and famotidine
was confirmed [25]. Also, the report of a meta-analysis on
46,435 patients and 3,110 patients using famotidine in their
treatment showed that there is no obvious association
between the use of famotidine and the outcomes of patients
with Covid-19 [25]. In another study, famotidine was not
associated with a decreased chance of Covid-19 mortality in
hospitalized patients [26], and a study in China showed that
the use of famotidine was associated with a higher risk of
severe Covid-19 disease [27]. Although famotidine may be
a useful adjunct in the management of Covid-19, laboratory
studies have not yet been able to prove the direct effect of
famotidine on this disease [28].

shown that desloratadine is more effective.

No Findings Ref*
1 Currently, we could not assess the effectiveness of H1R receptor antagonists in COVID-19. However, the use of Eldanasory OA,
antihistamines can lead to significant immune moderation that may help treat the cytokine storm of COVID-19. etal [6]
2 Levocetirizine, a third-generation antihistamine, is uniquely beneficial for treating the symptoms of COVID-19, May BC et al.
preventing progression of the disease, and effectively reducing both complications and mortality. [14]
Use of hydroxyzine, diphenhydramine, and azelastine was associated with a decrease in incidence of SARS-CoV-2 in Reznikov LR et
3 people over 61 years of age. We found that hydroxyzine, diphenhydramine and azelastine showed antiviral effect
2 LI al. [15]
against SARS-CoV-2 in vitro.
4 Treatment of COVID-19 with cetirizine, dexchlorpheniramine, or loratadine has shown that early care and treatment Morén Blanco JI
with antihistamines, plus azithromycin can treat COVID-19 and prevent disease progress in the old age. etal. [16]
5 Molecular docking results showed that azelastine binds with Lys353. Viral-like infection studies showed that GeSetal. [17]
azelastine properly inhibited virus entry. '
6 H1 receptor drugs that are widely prescribed for the treatment of allergic diseases have been found to have a significant QuCetal. [18]
effect as anti-SARS-COV-2 agents. )
7 Taking 25.0 mg hydroxyzine daily on average for a mean period of 14.4 years, was significantly associated with a Séanchez-Rico M
reduction in Covid-19 mortality, independent of patient characteristics and other medications. etal. [19]
This study showed that five antihistamines (loratadine, fexofenadine, triprolidine, azelastine, dimetindene) play an OhKKetal
8 essential role in reducing the symptoms of Covid-19 by affecting the target of GRIN2B and inhibiting the neuroactive [20] '
ligand-receptor interaction (KEGG ID: hsa040).
9 This case series indicates that high-dose oral famotidine is well tolerated and associated with better outcomes in Janowitz T et al.
outpatients with COVID-19 according to reports of patients. [21]
10 Oral famotidine was well tolerated and safe in non-hospitalized patients with mild to moderate disease. Famotidine Brennan CM et
causes earlier relief of symptoms without reducing anti-SARS-CoV-2 immunity. al. [22]
1 Treatment with famotidine was associated with lower levels of serum markers for severe disease with lower risk of Mather JF et al.
mortality, lower risk of the composite outcome of death and intubation in hospitalized patients with Covid-19. [23]
12 The evidence did not confirm any connection between famotidine and the COVID-19 intensity. Cheung et al. [24]
13 This meta-analysis included a study on 46,435 cases and 3,110 cases using famotidine. There was no significant Chiu L etal. [25]
relationship between famotidine treatment and outcomes in patients with COVID-19. '
14 Famotidine use was not associated with a decreased risk of inpatient mortality in COVID-19 cases. Kun(EZTG,]et all
15 Famotidine use was related to higher risk of COVID-19 progress in a Chinese group. Zhou et al. [27]
16 Famotidine may be a useful adjunct in the treatment of COVID-19; however, in vitro reports have failed to Ennis M et al.
demonstrate direct suppression of SARS-CoV-2 by famotidine. [28]
In this study, pseudoviral infection experiments with SARS-CoV-2 showed that the H1blocker (loratadine and
17 desloratadine) could prevent pseudoviral entry into overexpressing ACE2 and prevent HEK293T cells, and it was Hou Y etal. [30]
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Conclusion

After the emergence of Covid-19 in December 2019 in
Wuhan, China, WHO declared Covid-19 as a global
pandemic crisis on March 11, 2020. Some updated
mechanisms have been suggested according to clinical
findings from patients whose treatment has been
promising[2]. Some of these have been applied as medical
management in clinical settings, with some minor
alternations in the progressive management plan based on
pathophysiological findings of recent established studies.
One of the proposed mechanisms was the histamine theory
of Covid-19[3] which explains the severity of the disease
depending on the number of active histamine-mediated
pathways in the particular patients.

Antihistamines are widely used to treat allergic diseases in
clinical practice. First-generation antihistamines cross the
blood-brain barrier and usually have significant side effects such
as decreased cognitive  function, sedation, and
anticholinergic effects. On the other hand, second-
generation antihistamines do not cross the blood-brain
barrier and cause minor side effects. Antihistamines act
through one of the four known histamine receptors (HRs).
However, almost all antihistamine drugs do their function
via HIR and H2R in clinical use. These two receptors exist
in hepatocytes, airway smooth muscles and vessels, neurons,
as well as immune cells (neutrophils, eosinophils, monocytes,
DC, T and B cells). Antihistamines function as inverse agonists,
which means they bind to the inactive form of histamine
receptors and block the process that leads to cell signaling,
gene transcription, and specific cellular responses [6].
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