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Abstract:

Corona virus or Covid-19 infection that has rapidly evolved into a global pandemic shortly after its emergence in
China in December 2019, demands smart, preventive and treatment recommendations especially related to its
early onset symptoms. Anosmia, has now been identified among one of the earliest presenting symptoms in
Covid-19 patients. Reports of anosmia in otherwise asymptomatic persons have led to interest in this sign as a
potential early indicator of this disease Medical publications about anosmia with COVID-19 are still uncertain of
its causative mechanism.

The aim of this review is to provide literature review, as well as evidence-based recommendations for the
management of patients with COVID-19 related anosmia, using Chamomile (Matrricaria chamomilla) extract
nasal irrigation.

Extensive database search from PubMed, Cochrane library, and Web of science, gray literature searches from
Google Scholar, WHO and Traditional Persian Medicine textbook search such as Makhzan al Adwiyehe was
performed.

To support the literature, 8 most recent articles published in current year including systematic reviews and meta-
analysis as well as clinical trial studies were finally selected to see the effectiveness of Chamomile in treatment of
various symptoms of Covid-19.

Chamomile (Matrricaria chamomilla) extract based on its pigenin and Luteolin (causing reduction of leukocyte
infiltration), a-Bisabolol (which has anti-inflammatory role), Chamazulene (that provides anti-inflammatory and
antipyretic role), Guaiazulene (antipyretic), Matricin (Anti-inflammatory role) and other appreciated roles
mentioned in this study may serve as a promising treatment for Covid-19 induced anosmia, especially when used
as nasal irrigation.
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of smell and taste, along with either active or
incubatory period of Covid-19. A significant increase
Anosmia or loss of smell is broadly defined as in the number of patients presenting with anosmia
olfactory  dysfunction(OD).  Shortly after the  who otherwise have mild symptoms or in the absence
emergence of spectrum of Covid-19 symptoms, an  of other symptoms, according to many anecdotal
association between Covid-19 and olfactory and  evidences have been reported. In a study of 3191
gustatory dysfunctions (OGDs) was established COVID-19+ patients who were self-isolating at home
(Akosua Adom Agyeman, 2020)' so much so that high  with mild disease, 15.3% expressed smell or taste loss
prevalence of OGDs among patients infected with  (Hopkins, 2020)".

COVID-19 was observed worldwide. In the United
Kingdom, a surge in patients seeking medical advice
just related to the onset of self-diagnosed loss of
sense  of smell was reported  (Akosua
,2020)". Similarly, an outbreak of olfactory
dysfunctions in Iran was observed (Akosua ,2020)
" In Germany, almost 2 in 3 confirmed reported loss

Introduction:

As most expected event in the current era of smart
communication, an increase in Internet searches for
smell-related information in several countries have
been on trends every day, as noted by Walker
et al(2020)" and hypothesize that smell dysfunction
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may be an under-recognized symptom of COVID-19
infection.

Nevertheless, the proportion and characteristics of
patients infected with COVID-19 who experience
OGDs are not thoroughly understood.

Categorically, this presentation is seen in three
different associations:

1. Anosmia without other well reported corona virus
symptoms,

2. Anosmia with other well reported corona virus
symptoms,

3. Anosmia persisting weeks to months after other,
well-reported corona virus symptoms are over.

This study basically focuses on anosmia in groups 2
and 3 associations. Patients with new onset anosmia
(group 1) are not target of this study as routine
screening of anosmia alone, could contribute to
improved case detection in the ongoing COVID-19
pandemic. This might help identify otherwise
asymptomatic carriers of disease and trigger targeted
testing, although further research is required to
identify the proportion of patients in whom new onset
anosmia can lead to COVID-19 and whether treating
anosmia before the progression of the disease serves
to diminish the pandemic load or not.

Methods and materials:

An extensive database search from PubMed, Cochrane
library, and Web of science, gray literature searches
from Google Scholar, WHO and Traditional Persian
Medicine(TPM) textbook search such as Makhzan
Adwiyehe by Khorasani MA. from Noor Jami Tibb,
search engine software for TPM resources, Version
1.5 was performed.

Keywords used were “chamomile”, and “effects of
chamomile on nasal inflammation”, “anosmia and
chamomile”, “mechanism of anosmia in covid-19”.
Systematic reviews and meta-analysis as well as
clinical trial studies, that were published in last 5 years
were studied to see the effectiveness of Chamomile on
anosmia, nasal inflammation and allergic symptoms.
Finally, 8 most recent studies were selected to show
the strong application of this herb in the treatment of
various Covid-19 related symptoms.

Main body of article:

Traditional persian medicine (TPM):
TPM (humoral medicine) is one of the famous and
well recognized medicine, more in-demand nowadays

due to its proven applications in various treatments.
TPM was established by the four-humor theory
(sanguine, phlegm, bile, and melancholy) and disease
is based on an imbalance in humors. In early medieval
times (Islamic time), Persian traditional physicians
(PTPs) were on their peak of practice (Zargaran et al,
2012),", (Ahmad et al, 2010)"". In a very short period
over history, these successful practices extended
gradually to cover the world (Zargaran et al, 2013)"™".
PTPs are the main source of important aspects of
medical science by their own observations and skills
through > 7000 years of Persian history (Bayan,
2013)*. The most influential PTPs in history
chronologically, were Abu Bakr Muhammad Ebn
Zakariya Al-Razi (Rhazes; 865-925 CE), Ali Ebn Al-
Abbas-al-Majusi (Haly Abbas; 949-982 CE), Abu Ali
Al-Hossein Ebn Abdullah Ebn-e-Sina (Avicenna;
980-1037 CE), and Zinn-ol-Abedin Ismael Jorjani
(Sorsanus; 10421137 CE). Their most famous books
such as, Qanoon fel teb (The Canon) by Ebn-e-Sina,
Razi's Kitab  al-hawi (The  Continens), Zakhireh
Kharazmshahi (The Treasure of Kharazmshah) by
Jorjani, and Kitab-al-Maliki (Liber Regius) by Haly-
Abbas, Makhzan al Advieh ( Treasure of medicines)
by Mohamaad Agili Khorasani have been main
reference of Modern medical science from the
13" century to the 19" century (Bayan, 2013)*, (Belen,
2006)", (Zarshanas et ~ al,2012)",
(Karimi,2013)", (Zarshanas et al,2012)*", (Zarshanas
et al,2012)™,(Zargaran, 2012)*"".

Mechanism of anosmia in modern medicine and
TPM:

A) According to Modern Medicine:

The exact mechanisms underlying Anosmia among
patients with COVID-19 infection remain unclear
(Meng et al, 2020)*". However, olfactory impairment
after upper respiratory tract infection is a common
occurrence in clinical settings. In particular, post viral
olfactory dysfunction (PVOD) has been implicated in
40% of cases of anosmia in adults, (Hopkins et al,
2020)™" with coronaviruses accounting for 10% to
15% of cases (Akosua ,2020)*. OD in COVID-19
infection could be related to the involvement of the
olfactory bulb or to peripheral damage of the olfactory
receptor cells in the nasal neuro-epithelium
(Butowt,2020). This assertion is based on the
potential neurotrophic features of SARS-CoV-2. In
particular, it has been demonstrated in transgenic mice
that after intranasal administration of SARS-CoV
(which shares similarities with SARS-CoV-2), the
virus could penetrate into the brain through the
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olfactory bulb, leading to rapid trans-neuronal spread
(Akosua,2020)

B) According to TPM:

In TPM, loss of olfactory function is called as
AlKhashm, which is defined as:

“Khashm means either complete loss or decrease in
power of smell. It occurs in two forms: either both
good and bad smell is lost or one of the two is lost. In
both of these presentations, it could be -either
congenital which is incurable, or it could be acquired.
Acquired one can be due to: an obstruction, and/or
humoral imbalance. Obstruction might occur in nasal
cavity and can be due to a swelling, or tumor, or
redundant flesh growth, or thick humoral fluid or due
to narrowing of the nasal cavity from birth or due to
trauma or fall causing bone problem or this
obstruction might occur in bony holes due to thick
sticky humoral fluid or humoral imbalance, or this
obstruction can occur in anterior brain or both
hemispheres of brain or elsewhere..”™".

Nazim Jahan MA. Exir-e Azam (Great Elixir) vol 1
page 511

Comparing the two resources, it can be obtained that
involvement of the olfactory bulb or to peripheral
damage of the olfactory receptor cells in the nasal
neuro epithelium as described as a possible
mechanism of Anosmia in Modern Medicine, is
explained in similar fashion, but in different words in
TPM by mentioning that, obstruction might occur in
nasal cavity and can be due to a swelling, or tumor, or
redundant flesh growth, or thick humoral fluid or due
to narrowing of the nasal cavity.

In both cases, there seems to be involvement of a
foreign material that has disturbed the olfactory
reception physically by initiating a sequential process,
which is either inflammatory or immune related or
direct viral interruption. Since the mechanism is yet
unclear, all known above processes must be countered
to effectively able to treat the problem.

Diversity in the selection of drugs with different
modes of action in Modern medicine and incapability
of treating the cause completely due to side effects of
such drugs is another reason to involve the use of
TPM drugs. Options such as Chamomile, discussed in
this study is ideal in this case, as not only various
modes of action of this herb counter most of the
etiological processes involved in OD due to Covid-19,
but also because it is one of the safest drug used in
various diseases (Vasyl,2019)*".

TREATMENT OF ANOSMIA IN MODERN AND
TPM:

A) Treatment of Anosmia in Modern Medicine:

Although stepwise efforts have been made in the form
of recommendations for potential treatment options
for OD related to Covid-19, such as olfactory training,
different medical treatment options, referral guidelines
and imaging for patients with COVID-19 related
anosmia (Hopkins,2020)*", the guidelines are in
continuous state of evolving as experience of COVID-
19 develops.

For example, according to BRS guidelines, olfactory
training was recommended for all patients with
persistent anosmia of more than 2 weeks’ duration,
and oral steroids, steroid rinses and omega-3
supplements were to be considered on an individual
basis. Recommendations were made regarding the
need for referral and investigations.

Nevertheless, Owing to the high occurrence of
anosmia in COVID-19—positive individuals, the
indiscriminate use of corticosteroids, particularly in
the absence of known head trauma or allergic

symptoms, should be discouraged  because
corticosteroids may escalate COVID-19 infection
(Akosa,2020)".

B) Treatment of Anosmia in TPM:

As mentioned above, the cause of Anosmia in TPM is
mainly an obstruction which in case of this ailment,
mostly seems to be related to presence of abnormal
thick body humor.

This abnormal body humor has resulted in series of
changes(infection), locally and to wherever it had
access to, and has ultimately resulted in anosmia.
Although this is not as simple as its inferred here,
rather a whole set of theory stands behind this
pathology, but this study is limited to offer only
potential recommendation of anosmia rather than its
pathology.

The management of anosmia, according to TPM is
summarized in two sequential steps:

1. Talteef and Tehleel- Two treatment processes in
TPM that involves softening (talteef) and then
removal (tehleel) of (obstruction which is an)
abnormal thick body humor

2. Daff e afoonat (anti-oxidant, antimicrobial and
anti-inflammatory) Treat the series of changes that has
been caused by this obstruction.

Chamomile (Matrricaria Chamomilla):

Chamomile (Matricaria chamomilla L.) is a well-
known medicinal plant species from the Asteraceae
family often referred to as the “star among medicinal
species.” Nowadays it is a highly favored and much
used medicinal plant in folk and traditional medicine.
Chamomile (Matricaria chamomilla L.) is one of the

3|Page



‘ Haider, Romella et al ‘

International Journal of Medical Science and Diagnosis Research (IJMSDR) ‘

important medicinal herb native to southern and
eastern Europe. It is also grown in Germany, Hungary,
France, Russia, Yugoslavia, and Brazil™"'.

The plant grows 15-60 cm tall, with an erect stem and
leaves that divide up to three times along the stem.
Chamomile blooms in early to midsummer. The
flowers are positioned at the apical part of the
plant, with a yellow central area and wide white
petals.

Chamomile (Matrricaria chamomilla) as per TPM
resources:

Babunej, or Babouneh, is one of the most widely used
drug in TPM for various ailments and prevention of
them. The nature of this herb is: warm and dry
(Aghili)®™.

The characteristics of the herbs in TPM are studied
under two main headings:

1. General characteristics:  These are  the
characteristics of an herb that benefit the whole body,
not focusing any single organ.

2. Organ- specific characteristics: These are the
characteristics that benefit one or few organs
specifically (Aghili)*"".
Few most important
Babouneh are:

a) Mulatif :Softner of thick abnormal humors

b) Mohallel be jazb: Remover of abnormal humors
from the body, without self being absorbed.

c) Mofatteh: opener of blockages, obstruction from
the various channels of body.

d) Musseel: Mover of the stagnant thick humor of
body by heating them up

e) Mulleyin: Laxative

f) Murakhi: Softner of thickness of various organs.
Various general and organ specific characteristics of
Bobuneh are summarized in table 1.

general characteristics of

Table 1: General and organ specific characteristics of Bobuneh as per TPM**

Characteristics of Chamomilla Matricaria as per TPM

Mulatif; Softner

Mohallel be Jazb: Remover without self being absorbed

Mofatteh: Opener of blockages/obstructions

Mugawi Dimaagh wa Aasaab wa baah: tonic for brain and nerves and reproductive function

Tiryagiyyat: General antidote

Muddir: Increases the secretion of sweat, milk, urine and menstruation

Tehleel: Removal of remnants of ramd (eye ailment)

Tehleel: Removal of flatulence of ear

Beneficial in cerebral diseases, Headache, catarrh, Asthma, Jaundice, chest pain, amenorrhea.

Tehleel and Taleen of swellings of these organs : Liver, uterus, testis, anus and bladder

Expulsion of Mashimeh: Removal of placenta after delivery

Daff e afoonat: Removing infection caused by soda(black bile humor) and balgham(Phlegm)

Anti pyretic

Anti Colic

Beneficial in ileus

Beneficial in Assar al-Bol :Urinary retention and hesitancy and

Assar wiladat: difficult labor and

Gerb Rutab: wet skin rashes and

Clears the body of abnormal humors

Taking steam of cooked chamomile or with vinegar relieves catarrh

Washing the eye with chamomile water is good for eye pain and

Using boiled chamomile relieves nasal inflammation
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B) Chamomile (Matrricaria chamomilla) as per
Modern medicine:

The chamomile as a herbal product for treatment of
various diseases is enlisted in the pharmacopoeia of 26
countries™. Utilization of chamomile for use in
flatulence, colic, hysteria, and intermittent fever has
been known since years (Singh, 2011)**'. Chamomile
is generally beneficial through its anti-inflammatory
and antiseptic, as well as its anti-spasmodic and mildly
sudorific effects (Merecili,1990)".

In Digestion: Particularly, it is used for digestion in
various ways. For e.g., it is used as a tisane
(preparation of one spoon of it in a liter of cold water
without warming it) for stomachaches, slow digestion,
diarrhea and nausea (Singh, 2011)**". M. chamomilla
infusion produced a marked stimulatory action on the
secretary function of the liver(Pasechnik)*"

In Urinary and Reproductive system: Chamomile is
used effectively for inflammation of the urinary tract
and for painful menstruation (Singh, 2011)*.

External uses: Externally, the drug in powder form
may be applied to wounds slow to heal, for skin
eruptions, and infections, such as shingles and boils,
also for hemorrhoids (Fluck,1988) ",

ENT uses: It is a potent drug for inflammation of the
mouth, throat, and the eyes (Fluck,1988)"".

In Cardiac disease: Hemodynamic effects of
chamomile tea in patients with cardiac disease has
also been found (Gould et al.)™"".

Tranquilizer: Patients with sleep disorders fell into
deep sleep after taking the beverage(Singh, 2011)**"

Various other benefits of the herb are mentioned in
table 2.

Chemical Composition: M. chamomilla comprises of
therapeutically active compound classes.
Sesquiterpenes and polyacetylenes as well as
flavonoids and coumarins, are most important

chemical components(Schilcher,1987)*. More than
ten of phenol derived compounds found in chamomile
extract which are biologically active are luteolin and
luteolin-7-O-glucoside (flavones), chlorogenic acid
and caffeic acid (phenylpropanoids), herniarin and
umbelliferone (coumarin), apigenin, apigenin7-O-
glucoside, quercetin and rutin (flavonols), and
naringenin (flavanone)(Gupta et al. 2010)".

Besides the main constituents, secondary metabolites
(Pino, 2002)*", (Pirzad et al. 2002)™ contain 36
flavonoids(Exner,1980)"", 28 terpenoids, and more
than 50  additional compounds with potential
pharmacological activity. Antimicrobial components
are in the form of o-bisabolol and fungistatic
components are in the form of cyclic ethers™ which is
umbelliferone, whereas chamazulene and a-bisabolol
are antiseptic (Singh, 2011)*". The chamomile was
found to have the most effective anti-leishmanial
activity (Shnitzler,1996)"",

The main constituents of the flowers also include
several phenolic compounds, primarily the flavonoid
apigenin, quercetin, patuletin, luteolin, and their
glucosides. Besides the capitula, the shoot (leaves and
stem) and root of the plant also contain essential oil.
The presence of (Z)-3-hexenol, a-farnesene,
germacrene D, (E)-nerolidol, spathulenol, hexadec-11-
yn-11,13-diene, (E)-Bfarnesene and (Z)- and (E)-en-
yn-dicycloethers, ~ were  reported in earlier
investigations on the oil of this herb (Wagner)™"
whereas the oil extracted from the roots contains
linalool, nerol, geraniol, B-elemene, (E)-p-farnesene,
a-farnesene, spathulenol, t-cadinol, t-muurolol, [-
caryophyllene,  cis-caryophyllene,  caryophyllene
oxide, chamomillol, hexadec-11-yn-11,13-diene, cis-
and trans-en-yn-dicycloethers, and chamomile esters |
and Il (Reichling,1983)"™.

a-Humulene, hexadec-11-yn-13,15-diene, phytol,
isophytol, and methyl palmitate were detected for the
first time from M. chamomilla (Kumar et al., 2001)".

Table 2: General and organ specific characteristics of Bobuneh as per Modern Medicine

Characteristics OF Chamomilla Matricaria as per Modern Medicine

Characteristics

References

Analgesic

Antiallergic

Anticancer

Antihyperglycemic

fiv

Antiinflammatory
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Ivi

Antipruritic
Antimicrobial
Antisolar
Antistress
Antispasmodic
Antiulcer
Anxiolytic bl
Gl disorders bt
Hepato-protectivity
Immunomodulatory
Anti-polio
Intracranial irrigate
Ovicidal, repellent
Antiosteoporosis
Sedative

Infant botulism
Oral mucositis
Uterotonic
Virucidal

Wound healer

Ivii

Iviil

fix

Ix

Ixi

Ixiv

Ixv

Txvi

Txvii

Txviii

Ixix

Ixx

Ixxi

Txxii

Txxiii

xxiv

IxXxv

Recent studies in 2020 showing Chamomile effectiveness in Covid-19 related symptoms:

Systematic reviews and meta-analysis as well as clinical trial studies, that were published in last 5 years were
studied to see the effectiveness of Chamomile on anosmia, nasal inflammation and allergic symptoms. Finally, 8
most recent studies were selected to show the strong application of this herb in the treatment of various Covid-19
related symptoms.

Table 3: Recent studies in 2020 showing Chamomile effectiveness in Covid-19 related symptoms

No Article Study type Year Form of Journal

Chamomila

used
Predicted therapeutic targets for COVID-19 Molecular 2020 Chamomile herb  Informatics in
disease by inhibiting SARS-CoV-2 and its docking Medicine Unlocked
related receptors™"
Effects of Chamomile extract nasal drop and  double blind 2020 chamomile American Journal of
chronic rhinosinusitis treatment™"" study extract Otolaryngology
Novel SARS-CoV-2 and COVID-2019 Literature 2020 Chamomile herb  Indian  Journal of
Outbreak: Current Perspectives on Plant- review Pharmaceutical
Based Antiviral Agents and Complementary Education and
Therapy ™" Research
Clinically improvement in a Case Case report 2020 chamomilla Traditional and
of COVID-19 with Gastrointestinal extract Integrative Medicine
Manifestations through Using Natural
Therapy based on Persian Medicine™®™
Quantitative proteomics analysis of the Quantitative 2020 Extraction of Biotechnol Lett (2020)
treatment of asthma rats with total flavonoid  proteomics total flavonoids
extract from chamomile™ analysis from chamomile
Promising preventive and therapeutic effects A retrospective 2020 American Journal of
of TaibUVID nutritional supplements for study Blood Research
COVID-19 pandemic: towards better public
prophylaxis and treatment™*
COVID-19 Pandemic, Unani Medicine and Literature 2020 Chamomile oil researchgate.net
Immunomodulation™" review
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Why in the form of nasal irrigation?

It is well established that Covid-19 pandemic has
affected daily lives of many people of the world, most
of which is attributed to its psychological effects. Fact
that OD is directly related to the nose and besides its
medicinal treatment effectiveness, saline nasal
irrigation may serve as a source of psychological relief
for patients suffering from Anosmia.

Saline nasal irrigation appears safe, with no reported
serious adverse events (Rabago, 2009)™*. Saline
nasal irrigation is an adjunctive therapy for upper
respiratory conditions that bathes the nasal cavity with
spray or liquid obtained after boiling the herbal
extract. Consensus guidelines recommend saline nasal
irrigation as a treatment for a variety of other
conditions.

Common disorders that negatively affect patients'
quality of life. Saline nasal irrigation is an adjunctive
therapy for upper respiratory conditions, likely
originating in TPM (Aghili)™". Its use, including
indications, solutions, and administration devices, was
first described in medical literature in the early 12th
century (Aghili)™. Saline nasal irrigation is an
effective management strategy for many sino-nasal
conditions (Brown,2004)™. In a survey of 330
family physicians, 87 percent reported recommending
it to their patients for one or more conditions (Rabago,
2009)Ixxxvii.

Nasal irrigation is performed by instilling medical
liquid obtained by boiling and then sieving
Chamomile herb, into one nostril and allowing it to
drain out of the other nostril, bathing the nasal cavity.
It can also be performed with low positive pressure
from a spray or squirt bottle, or with gravity-based
pressure using a vessel with a nasal spout, such as a
neti pot. Both are available over the counter.

' Akosua Adom Agyeman, Ken L. Chin, Cornelia B.
Landersdorfer, Danny Liew, Richard Ofori-Asenso,

Smell and Taste Dysfunction in Patients With COVID-19:
A Systematic Review and Meta-analysis,

Mayo Clinic Proceedings,Volume 95, Issue 8,2020,Pages
1621-1631,ISSN 0025-6196,
https://doi.org/10.1016/j.mayocp.2020.05.030.

" Akosua Adom Agyeman, Ken L. Chin, Cornelia B.
Landersdorfer, Danny Liew, Richard Ofori-Asenso,

Smell and Taste Dysfunction in Patients With COVID-19:
A Systematic Review and Meta-analysis,

Mechanism of Action of nasal irrigation:

The exact mechanism of action of nasal irrigation is
unknown. One possibility is that the breakdown of the
protective function of the nasal mucosa plays a role in
upper respiratory conditions. Saline nasal irrigation
may improve nasal mucosa function through several
physiologic effects, including direct cleansing
(Karadag,2002)™" (Kurtaran ,2003)"**: removal of
inflammatory mediators  (Kephart et al.
,2005)*,(Georgitis ,1994)*"; and improved muco-
ciliary function, as suggested by increased ciliary beat
frequency (Boek ,2002)*",(Talbot ,1997)*",

Conclusion:

After defining Anosmia according to TPM and
Modern Medicine, and reviewing its treatment
mechanisms in both medicines, a comprehensive study
was conducted about diverse and extensive
characteristics of Chamomile Matricaria L. 8 current
studies relating direct role of Chamomile in treatment
of Covid 19 on different symptoms were also
discussed. Based on various and effective properties
of Chamomile M. as anti- inflammatory, anti- viral,
anti- spasmodic, tehleel (analyzer/ softner), taqgteeh
(remover of obstacles), etc. as studied both in TPM
and Modern Medicine, this study revealed a promising
predictive role of this herb to be a potential treatment
drug in Covid-19 related Anosmia, especially when
used as a nasal irrigation.

Relying on the above extensive study, further clinical
and evidence based trials can hopefully pave the way
of this treatment option in Covid-19 related Anosmia
patients soon.
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