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Abstract. Introduction. Clinical evidence suggests that certain probiotics may help treat and prevent viral infections. To date,
the effectiveness of probiotics in the alleviation of COVID-19 has not been established. The aim of this systematic review was
to assess the role of probiotics in the prevention and treatment of COVID-19. Materials and methods. An extensive search of four
electronic databases was performed which included Embase, Scopus, Web of Science, and PubMed from November 2019 to June
2022. After reviewing the references list of related articles additional studies were identified. A multiple combination of keywords
validated by MESH were used to search the databases. Study selection was performed according to an inclusion and exclusion
criteria. Results. Twenty-three articles met the study inclusion criteria. Six articles were conducted in vitro while the remaining
studies were conducted in the human population (iz vive). The type of probiotic was defined in eighteen studies. There were two
studies that used supplements (vitamins, herbals, minerals, etc.) in addition to probiotics. The largest sample size was 445 850
participants which were from a study that used an application-based survey. The majority of studies found that probiotics had
a positive effect on the COVID-19 disease. The benefits included early remission of COVID-19 symptoms and a shorter duration
of sickness (10 studies), lower mortality rates (3 studies), and decreased hospitalization and length of stay (3 studies). Six in vitro
studies found that probiotics were beneficial against SARS-CoV-2 through antiviral effects. There were only two studies that
found probiotics to be ineffective or caused negative effects when consumed in COVID-19 patients. Conclusion. Available evidence
supports the antiviral role of probiotics on prevention and treatment of COVID-19. The antiviral potential of Lactobacillus paracasei
metabolite PInE and PInF against SARS-CoV-2 may explain the effectiveness of probiotics on COVID-19.
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Pesiome. Bsedenue. KnuHnueckue faHHbBIE CBUAETENLCTBYIOT O TOM, YTO HEKOTOPbIE MTPOOUOTUKU MOTYT OBITH IO-
JIE3HBI B JICUCHU U U MMPOPUIaAKTUKE BUPYCHBIX NHpeKnii. OmHako 3¢ GeKTUBHOCTH Mpoduotukos rmpu COVID-19
Ha CETONHSIIHMI IeHDb He ycTaHOBeHA. Lleh HaCTOSIIEro CHCTEMAaTHIeCKOTo 0030pa 3aKJIF0Uaiach B OLEHKE POJIN
MIpoOMOTHUKOB B IpodunakTuke u jeaeHnn COVID-19. Mamepuanvt u memods:. BT IpoBeaeH pacIIMpeHHBI TTONCK
nHOOPMAIIIH TT0 0003HAYEeHHOMY BEITIIE BOIIPOCY B USTHIPEX 3JICKTPOHHBIX 0a3axX JaHHKIX, BKouass Embase, Scopus,
Web of Science u PubMed, Bo BpemeHHOM MHTepBajie ¢ Hosiopst 2019 1. mo uionb 2022 1. [Tocie n3yueHust crmcka cooT-
BETCTBYIONIMX CTAaTeil OBIIN OTpenesieHbl JOTIOTHUTETbHbIE TIONCKOBBIE OrpaHuuYeHns. JIJ1sl morcka B 6a3ax JaHHBIX
HCIIOJIb30BAJIOCh HECKOJIBKO KOMOMHAIIUIA KJTIOUeBBIX CJIOB, poBepeHHbIx MESH. OT60p uccnenoBaHuit ocyecT-
BJISJICSI B COOTBETCTBUU C KPUTEPUSIMU BKIIIOUCHUS W UCKITIOUeHUs. Pezyavmamer. JIBaaiaTh TpU CTaTbd COOTBET-
CTBOBaJIM KPUTEPHUSIM BKJIIOUEHUS B UCCefoBaHuUE. B miecTu cTaThsax Oblia nHGopMalus 06 nuccaenoBaHusIX, Ipo-
BEIEHHBIX in Vifro, B OCTalbHBIX — 00 UCCIEAOBAHUSIX, TPOBEACHHBIX Y JIIOAEH (in vivo). Tun npoOduoTrKa ObLJI yKa3aH
B BOCEMHALIaTH MCClIeNOBaHUAX. B IBYX uccienoBaHUIX B IOMOJHEHUE K TPOOMOTUKAM UCIIOIb30BATUCH ITUIIIEBbIE
J00aBKM (BUTAMUWHBI, TPaBbl, MUHEPAJbI 1 T. 1.). CaMbIii 00JbIION pa3mep BIOOPKU cocTaBua 445 850 y4aCTHUKOB,
OIpocC KOTOPBIX MpoBoauicsd B MoounbHoM mpuioxeHun COVID Symptom Study. BonbmmHCTBO MccienoBaHmi
IT0Ka3aJio, YTO MPOOMOTUKHM OKa3bIBAIOT MOJOXUTEIbHOE BIusgHue Ha TeueHrne COVID-19, uTto mposBisieTcs B Ha-
qgaje pemuccuu cuMmToMoB COVID-19 Ha paHHUX cpokax 3a00jieBaHMS U B 0oJiee KOPOTKOM ITPOMXOIKUTEIHHO-
ctu 60Je3HM (1o JaHHBIM 10 HUccIenoBaHMit), B 6oJlee HU3KUX MTOKA3aTeISIX CMEPTHOCTH (3 MCCIIeOBaHMsI), a TAKXKe
B CHUKEHWU YMCJIa TOCTIUTATU3aNi 1 TTPOIOJIKUTETbHOCTH TIpeObiBaHM s B cTaiimoHape (3 uccienonanus). lllects
WCCIeAOBAHUIA in Vitro MOKa3aiu, UYTO MPpoOMOTUKU ObLIN 3(pdekTuBHbI B oTHOLIeHUU SARS-CoV-2 6iaronaps npo-
TUBOBUPYCHOMY NeicTBUI0. TOJBKO NBa UCCIEeA0BaHUS MOKa3anu, yTo npodbuotuku npu COVID-19 Heah ek TBHBI
WM UX TIPUMEHEHUE TTPUBOIST K HETaTUBHBIM TTOCIEACTBUSIM. Bbieodsi. IMetoluecs JTaHHbIE TIOATBEPXIAIOT POJIb
MpoOMOTUKOB B podunakTuke u jeueHun COVID-19. Db dexkTuBHoCTh NpodroTukoB npu COVID-19 MoxeT ObITh
00bsICHEHA HAJMYKEM ITPOTUBOBUPYCHOTO MoTeHnata 6aktepuounHoB PInE u PInF Lactobacillus paracasei B oTHO-
meHun SARS-CoV-2.

Karouesoie caosa: COVID-19, SARS-CoV-2, 2019-nCoV, npobuomuru, reuerue, npoghuraxmuxa.

Introduction

The coronavirus disease 2019 (COVID-19)
has rapidly spread from China around the world
and is considered a global pandemic. As of early
December 2021, 263 000 000 people across five con-
tinents have been infected by COVID-19 [15, 54].
This disease has emerged as a multifaceted, multi-
system and multi-organ disorder ranging from non-
specific flu-like symptoms, to pneumonia, acute res-
piratory distress syndrome (ARDS), multiple organ
failure and death [5, 36].

Supplementing with non-pharmacological sub-
stances such as probiotics and nutraceuticals has
been suggested as a potential therapeutic option

for COVID-19, due to evidence of an interference ef-
fect on the SARS-CoV-2 pathway [25]. Specifically,
probiotics with anti-inflammatory or immunomodu-
latory properties may be the most effective for pre-
vention or alleviation of COVID-19 symptoms [8].
In early February 2020, China’s National Health
Commission and National Administration (version 5)
recommended the use of probiotics and gut microe-
cological modulators in COVID-19 patients to main-
tain the balance of intestinal microecology [67].
Probiotics are live microorganisms which when ad-
ministered in adequate amounts confer a health benefit
to the host [1]. Probiotics exert their beneficial effects
through various mechanisms including manipula-
tion and restoration of gut microbiota, enhancement
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of intestinal barrier function, and competition with
pathogens for adhesion to gut epithelium and nutri-
tion, and suppression of opportunistic pathogens.
Other potential mechanisms explaining how probiotics
may promote beneficial effects include the production
of antimicrobial substances, decrease in translocation
of opportunistic organisms, activation of mucosal im-
munity, and modulation of the innate and adaptive im-
mune response [66].

Although the rationale for using probiotics to treat
COVID-19 comes from indirect evidence, it is mecha-
nistically plausible that probiotics may help in the pre-
vention of and/or alleviation of COVID-19 related
symptoms and complications. Moreover, probiotics
are readily available, easy to administer (oral adminis-
tration), relatively safe and economical compared with
antiviral drugs, immunomodulators or other strate-
gies tested in COVID-19 [4]. There is clinical evidence
showing that certain probiotics may help treat and pre-
vent viral infections [67]. However, the role of probiot-
ics in alleviation of the novel COVID-19 has not been
established. The aim of this systematic review was to as-
sess the role of probiotics in the prevention and treatment
of COVID-19.

Materials and methods

Study objective and search strategy. An extensive
search of four electronic databases was performed
which included Embase, Scopus, Web of Science,
and PubMed from November 2019 to June 2022.
After reviewing the references list of related articles
additional studies were identified. A multiple combi-
nation of keywords validated by MESH was used as
the search strategy. Only English and Persian stud-
ies were included in the search. The search strategy
is presented in Table 1. This systematic review was
conducted according to the recommendations out-
lined in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [41].

Inclusion/exclusion criteria. Articles were eligi-
ble for inclusion if they met the following criteria:
(1) randomized controlled trials, cross sectional, case

Table 1. Search strategy keywords

series, case reports, and cohort studies; (2) examined
the effect of a probiotic on outcomes related to im-
munity, immunological responses, or signs/symp-
toms/severity of COVID-19; (3) involved adult hu-
mans that were 18 years old or older; (4) experiment
was conducted either in vivo or in vitro, and (5) pub-
lished in English and Persian. Articles were excluded
if they were non-original, review papers, commen-
taries, or editorials.

Screening and selection. A two-step method was
performed to improve the study selection process.
After removing duplicate articles, step-one was per-
formed which involved screening of titles and ab-
stracts of retrieved. For step-two the full-text of arti-
cles that were potentially eligible were assessed by two
reviewers to confirm eligibility. Articles were com-
piled in an Endnote X9° (Thomson Reuters) file.

Data extraction. A standardised template was
used by the researchers to complete data extraction.
The information extracted included the first authors’
name, type of study, date of study, study population,
characteristics of participants, probiotic type, doses
of probiotic, comparator group, effects of probiotic
on cytokines and serum ingredients, and other rele-
vant outcomes. Two independent researchers extract-
ed and entered the information into the template.

Results

The database search yielded 690 potential studies
(after 649 duplicates were removed), and following
the screening, a total of 23 studies met the eligibility
criteria (Fig.). The description of the studies included
is detailed in Table 2. Six articles were conducted
in vitro while the remaining studies were conducted
in the human population (in vivo). The type of pro-
biotic was defined in eighteen studies. There were
two studies that used supplements (vitamins, herbals,
minerals, etc.) in addition to probiotics. The largest
sample size was 445 850 participants which were from
a study that used an application-based survey [34].
The smallest sample size of the included studies was
30 participants [59].

Concepts

Search strategy

Disease

COVID-19 OR SARS-CoV-2 OR COVID-19 OR SARS-CoV-2 OR coronavirus disease 2019 OR Severe acute
respiratory syndrome coronavirus 2 OR SARS CoV 2 OR 2019 Novel Coronavirus OR 2019-nCoV OR

2019 nCoV OR Coronavirus Disease-19 OR Coronavirus Disease 19 OR SARS Coronavirus 2 OR Wuhan
Seafood Market Pneumonia Virus OR Wuhan Coronavirus OR Coronavirus disease 2 OR Coronavirus
disease 2019 OR coronavirus infection 2019 OR COVID OR nCoV 2019 OR new coronavirus pneumonia OR
Novel coronavirus OR SARSCoV2 OR severe acute respiratory syndrome 2 OR severe acute respiratory
syndrome coronavirus 2019 infection OR severe acute respiratory syndrome CoV-2 infection OR 2019 new
coronavirus OR coronavirus SARS-2 OR HCoV-19 OR Human coronavirus 2019 OR nCoV-2019 OR novel
2019 coronavirus OR SARS-2 (virus) OR SARS-2-CoV OR SARS-related coronavirus 2 OR SARS2 (virus)
OR Severe acute respiratory coronavirus 2 OR Severe acute respiratory syndrome 2 OR Severe acute

respiratory syndrome corona virus 2 OR Severe acute respiratory syndrome coronavirus 2019 OR Severe
acute respiratory syndrome coronoavirus 2 OR Severe acute respiratory syndrome coronvirus 2 OR Severe
acute respiratory syndrome CoV-2 virus OR Severe acute respiratory syndrome related coronavirus 2 OR
Severe acute respiratory syndrome virus 2

Variable

Probiotics OR Prebiotics OR Probiotic OR Prebiotic OR probiotic agent OR prebiotic agent
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Figure. PRISMA flow diagram of study retrieval process

Most studies (n = 20) confirmed that probio-
tics were effective in COVID-19 illness. Ten studies
found that consumption of probiotics led to early re-
mission of COVID-19 symptoms and a shorter du-
ration of sickness. Meskina et al. stated that probio-
tics helped patients’ COVID-19 symptoms resolve
faster [38]. In three studies, lower mortality was seen
in patients who consumed probiotics.

Three studies reported that patients taking pro-
biotics had decreased hospitalization and length
of stay [9, 38, 67]. Two studies claimed that probiotic
consumption is linked to earlier lung CT scan resolu-
tion in patients [31, 38]. According to Bozkurt et al.,
probiotic use is associated with lower mortality and
earlier lung CT scan resolution [14] and other studies
found probiotics helpful to resolve diarrhea.

Wang et al. reported that for COVID-19 patients
that began taking probiotics, their COVID-19 test
results became negative faster and diarrhea resolved
sooner compared to patients that did not consume
probiotics [62]. Six in vitro studies found some probi-
otics to be beneficial against SARS-CoV-2 through
antiviral effects, preventing its replication or modu-

lating ACE2 and inflammatory cytokines. Rather et
al., reported that L. plantarum had a meaningfully
beneficial effect on preventing SARS-CoV-2 repli-
cation [47]. Potentially this ability may be caused by
plantarcin E and F. There were two studies that dis-
cussed COVID-19 reinfection. Li et al. claimed that
probiotics can decrease secondary infection through
immunity moderation [32]. The otherstudy by Veterini
et al. reported that two individuals in a non-probiotic
group experienced reinfection, while no reinfection
was seen in a group that consumed probiotics [59].

In contrast to the positive findings reported on con-
sumption of probiotics, there were some studies which
demonstrated that probiotics were ineffective or even
had negative effects on the course of COVID-19 in-
fection. According to Hegazy et al., probiotic yoghurt
consumption in the 12 months preceding COVID-19
infection was linked to more severe disease [24].
Ivashkin et al. reported that the studied probiotic had
no meaningful effect on the COVID-19 severity [21,
32]. Finally, Li et al. claimed that consumption of pro-
biotics did not decrease 1L-6 and length of hospitali-
zation was higher in probiotic group [26].
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26, 53, 55, 62]. Two studies reported shorter hospi-
talization periods in the Bifidobacterium-receiving
group [14, 67]. Bozkurt et al. investigated mild
to moderate COVID-19 cases and found that chest
CT scan resolved faster, and lower mortalities oc-
curred among patients receiving Bifidobacterium
compared to patients treated with anti-ILs or an-
tibiotics [14]. They also stated that probiotics use
decreased IL-6 levels [14]. Moreover, Zhang et al.
in their study among mild, moderate, and severe
cases of COVID-19 found that consumption of pro-
biotics composed of Lactobacillus, Entrococcus, and
Bifidobacterium genera was associated with reduced
length of hospitalization, virus shedding, and fever
duration [67]. Previous studies have demonstrated
that loss of Bifidobacterium in the elderly is associ-
ated with chronic diseases [29]. In addition, one re-
view investigated the possible effects of probiotics,
and signified that Bifidobacterium longum MM-2,
Bifidobacterium longum BB536, Bifidobacterium ani-
malis ssp. lactis (BB-12®), Bifidobacterium longum
SPM1205, and SPM 1206, and Bifidobacterium longum
SP 07/3 and B. bifidum MF 20/5 are among probiot-
ics strains that possess anti-viral features. These re-
sults were found in both in vitro, and in vivo studies
as follows, suppressing uncontrolled inflammatory
response, reducing virus proliferation in the lungs,
increasing adaptive immune response to vaccines,
and reducing episodes and severity of URTIs. In ad-
dition, many studies on Bifidobacterium indicate that
this strain may be considered as a complementary
therapeutic agent in suppressing cytokine storm, and
uncontrolled inflammatory response in COVID-19
patients [12, 19, 42]. Therefore, Bifidobacterium ap-
pears to be helpful in combating COVID-19 infec-
tion via numerous mechanisms.

In terms of signs and symptoms of COVID-19, four
studies reported that probiotics use was efficient in re-
lieving diarrhea, cough, anosmia, weakness, prevent-
ing nosocomial diarrhea, and decreasing secondary
infection [26, 38, 53, 62]. Ivashkin et al. in their RCT
reported that despite relieving GI symptoms, probiot-
ics had no meaningful effect on COVID-19 severity.
Other similar studies have also reported consistent re-
sults, and reported that probiotics use is a beneficial tool
for treating gut dysbiosis and improvement of GI symp-
toms [52]. One study reported that by using a combi-
nation of Bifidobacterium, Lactobacillus, Enterococcus,
and Bacillus tablets, a better immune function and re-
duced secondary bacterial or fungal infection can be
achieved [32]. Moreover, one large systematic review
among COVID-19 patients indicated that consump-
tion of probiotics, prebiotics, and synbiotics, via gut/
lung microbiome modulation, can shorten disease du-
ration, and decrease its severity of symptoms including
fatigue, anosmia, dyspnea, nausea, vomiting and other
GI symptoms [65].

With the renowned systemic inflammatory re-
sponse triggered by SARS-CoV-2, the physiological

balance of the gut-brain, gut-heart, and gut-lung
axis gets disrupted [11]. Thus, adequate metabolic
modulation and preservation of the microbial di-
versity may be an additional tool to enhance innate
immunity and positively modulate the inflamma-
tory response. In a recently published review [56],
Spagnolello et al., elegantly summarized the exist-
ing evidence around the onset of microbial intes-
tinal dysbiosis in patients with COVID-19, link-
ing the disruption in the normal intestinal flora
to a dysregulated immune response [46]. Indeed,
the COVID-19 infection was proven to last
for a longer period of time in patients with a history
of various gastrointestinal diseases [44]. Although
the exact pathophysiology of this process remains
unknown, potential explanatory models have been
recently illustrated [60]. The process may lay in its
foundation on the activation of the ACE2 receptors
on the intestinal mucosa, which induces enteritis,
alteration in the local T cells and B cells response,
and eventually inflammatory diarrhea.

Various in vitro studies have tried to probe the pos-
itive effects of probiotics in normalizing or attenu-
ating inflammatory responses [17, 45, 47, 48, 49].
Ezzat et al. [17] showed that a combination of Bacillus
subtilis, Pseudomonas aeruginosa, and Enterococcus
faecalis have meaningful antiviral effects on SARS-
CoV-2. This highlights the positive effect of this
probiotic polysaccharide made of D-fructose units
in COVID-19 modulation, in addition to its renown
roles [51]. Similarly, another in vitro study [45] showed
that non-fermented milk subsequently fermented
with the probiotic L. paracasei could significantly
decrease the number of human enteric cells infect-
ed by the SARS-CoV-2 virus and led to lower levels
of IL-1-beta, I1L-6, I1L-15, and Vascular Endothelial
Growth Factor (VEGF) beta. Three additional in vit-
ro studies [47, 48, 49] elucidated a similar role of oth-
er Lactobacillus species. Specifically, Lactobacillus
plantarum was proven to have a meaningful effect
on preventing the replication of the SARS-CoV-2
virus, probably by the means of plantarcin E and
plantarcin F [47], while Lactobacillus crispatus (i.e.,
DSM25988) was proven to have a beneficial ef-
fect on human cells in the process of eliminating
the SARS-CoV-2 virus [48]. Finally, Lactobacillus pa-
racasei was shown to have strong antiviral effects
on the SARS-CoV-2 virus by decreasing the repli-
cation of the virus per se and by enhancing the an-
tiviral effect of lactoferrin [49]. Analogous positive
effects have also been conceptually confirmed by an
in silico study by Alam et al. showing that bacterial
compounds extracted from Bacillus species may rep-
resent a potential source of SARS-CoV-2 protease in-
hibitors [3]. In vitro and in silico studies are therefore
providing an increasing body of molecular evidence
in support of the role of probiotics in both counter-
acting the life cycle of SARS-CoV-2 and modulating
the relatedinflammatory response [43].
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When moving from the bench to the bedside,
a handful of RCTs have recently investigated the ef-
fects of certain probiotics on COVID-19 infec-
tions [16, 21, 22, 31, 63, 64]. While a variety of differ-
ent probiotic types and dosages were used, thus hin-
dering any chances of drawing meta-analytic com-
parisons, few considerations can be made from their
results, leveraging the rigorous methodology of clini-
cal trials. Gutierrez-Castrellon et al. [21] enrolled 300
patients with mild to moderate COVID-19 infection
and supplemented them with a mix of probiotics (e.g.,
Pediococcus acidi lacti, Lactiplanti bacills plantarum,
etc.). When compared to placebo, they reported that
probiotics could shorten the duration of COVID-19-
related symptoms in enrolled patients, as well as de-
crease the radiologic burden of disease when assessed
by CT imaging. The authors speculated an associa-
tion between their clinical findings and the detec-
tion of higher levels of virus-specific IgM and IgG,
lower levels of high-sensitivity C-reactive protein,
and overall lower levels of nasopharyngeal viral load,
which are renown proxy of inflammatory response
and burden of disease in COVID-19 patients [58].

Another RCT reported significantly higher re-
mission rates among a probiotic group compared
to a placebo group (53.1% vs 28.1%). [20] The results
from this RCT also found that treatment was linked
to lower nasopharyngeal viral load, pulmonary in-
filtrations, and shortened duration of symptoms,
compared to a control group [20]. Another RCT
demonstrated that probiotics were able to modulate
the immune performance, and decrease secondary
infection [32]. Moreover, in terms of COVID-19 pre-
vention, many studies have shown that probiotics can
block the Angiotensin-Converting Enzyme (ACE)
receptor by binding to active sites, and thus act as
a possible preventive measure against SARS-CoV-2.
Also, probiotics in foods, such as dairy products
can exert a potentially efficient impact to prevent
COVID-19. Extensive research among infants, chil-
dren, adults, and people of older age have shown that
probiotic-containing fermented milk significantly
reduces the incidence of URTIs [35, 37].

Analogously, Wischmeyer et al. investigated
the protective role of Lactobacillus rhamnosus [64].
They enrolled 182 individuals who were self-iden-
tified as close contacts of SARS-CoV-2-positive
patients. The researchers found that those who
received Lactobacillus and eventually contracted
COVID-19 had a prolonged latency for symptoms
onset and milder symptoms compared to the pla-
cebo group. This allowed the research group to add
to the existing literature on the topic [30] by hy-
pothesizing an effective role of probiotics in the
early phases of the COVID-19 infection, from
the first contact to onset of typical symptoms.
Interestingly, a similar clinical trial has been tai-
lored to healthcare providers and first responders,
who are at close contact with COVID-19 patients.

Wang et al. [63] showed that the administration
of one tablet of S. thermophiles (ENT-K12) daily
for a 30-day timespan was associated with an effec-
tive prophylaxis, leading to a lower rate of respira-
tory tract infections, lower number of prescribed
medications in the patients who eventually became
infected, as well as a shorter recovery.

There is a growing body of clinical studies and
RCTs supporting consumption of probiotics for the
prevention and supportive treatment of patients
with the SARS-CoV-2 infection. The pleiotropism
of available probiotics may enhance the process
of strengthening biological barriers in the gastro-
intestinal tract and facilitate the homeostasis with-
in the normal flora. In spite of the enthusiasm that
surrounds the adoption of probiotics in this set-
ting, a word of caution is warranted. Specifically,
three adverse reports have been recently published
showing that the efficacy and safety of certain
probiotics (e.g., Salmonella enterica, Lactobacillus
acidophilus, and Bacillus clausii) in this setting
is contentious [30].

Conclusion

To date, the fight against COVID-19 causes and
requires more interventions to manage it. Related
interventions and prevention of new cases places
large economic burdens on governments, and ef-
fective interventions can make disease control pos-
sible. Therefore, probiotics intake could be a com-
plementary strategy to effectively control the disease
along with the vaccines, due to their antiviral prop-
erties and their metabolites. Probiotics are consid-
ered an anti-COVID-19 strategy because of its ef-
fect on ameliorating gut microbiota and boosting
response of immune host. Additionally, probiot-
ics reduce the risk of secondary infection by mak-
ing immune function moderate. Available evidence
on probiotics can be utilize as a valuable source
for investigating the antiviral role of probiotics
in related research studies. In this review, the anti-
viral potential of Lactobacillus paracasei metabolite
PInE and PInF against SARS-CoV-2 was found.
Other and new types of probiotics may be considered
for health promotion, disease prevention, and treat-
ment of various diseases. More studies are needed
to investigate the relationship between probiotics
and the management of COVID-19.
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