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immune system



The COVID-19 global crisis has led to a peak in demand 
for products able to stimulate immunity.  

Given the well-established importance of the microbiota in immune health, Chinese authorities have 
emitted in February an official recommendation for the use of probiotics in the treatment of patients 
with severe COVID-19 infection (1, 2). 

While the Chinese National Health Committee doesn’t precise which probiotics are indicated, 
specific selected strains have evidence-backed effects on the prevention of respiratory diseases, 
including flu (3, 4).

PROBIOTICAL HAS BEEN WORKING ON THIS TOPIC FOR ALMOST 15 YEARS, 
SELECTING AND STUDYING THE BEST STRAINS FOR THIS PURPOSE. 
HERE IS THE RESULT.

An effective immune system is your best defense,
and the right probiotics can help!
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Immunity is a market where probiotics have been thriving in the past two years, even prior the 
present global health crisis, as shown by a recent report from Lumina (5) which highlights a 786 % 
growth in reviews in this sector in the past two years, reaching even 1300% in China. 

Immunity is the most reviewed and highest ranked online benefit in this study. However, two thirds of 
the market (62%) use generic species and don’t name proprietary strains. This is a problem because not 
all probiotics present the same immunomodulatory properties.

Our immune system is indeed our first line of defense against infection. To function correctly, it 
requires balance and training. Over 70% of our immune cells are situated in the gut, and through its 
co-evolution with our gut microbiota, a significant part of the education and maturation of our immune 
system is carried out by the contact with our microbes (6-9). The modern way of life is disturbing the 
symbiosis, and more than ever we need to re-establish microbes as key partners of our health.

The medical community has recognized that probiotics have the capacity to stimulate and modulate 
the immune system, and that some strains in particular showed an effective antiviral activity (10-13), 
and coined the term IMMUNOBIOTIC (14). 

The main mechanism of action is through the interaction with dendritic cells in the gut, and the 
stimulation of specific cytokines and chemokines, able to go through the bloodstream and help alveolar 
macrophages and Natural Killer cells in the respiratory epithelium eliminate the virus. 
They can also enhance the innate immune response even in the lungs, and promote the production of 
IgA antibodies in the respiratory tissues (10).
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Suggested mechanisms of antiviral probiotics against respiratory viruses.
This figure shows the antiviral mechanisms of some probiotic strains used against viral respiratory infections. Although 
there is a difference between the probiotic colonization ecosystem and the target respiratory viruses (RV) ecosystem, 
several studies have showed that there is a relationship between gut microbiota and other tissues. 
Probiotics can inhibit viruses and/or help the immune system defend itself against RVs. First, the RVs interact with the 
respiratory epithelium, which generates an innate immune response by activating the IFN signaling and other proinflam-
matory cytokines. Once cytokines have been secreted, macrophages and NK cells will be recruited to phagocytize and 
kill both viruses and viral-infected cells. To trigger a specific immune response, the immune system needs proinflamma-
tory cytokines, energy, and some cofactor elements.

Hence, probiotics can provide some elements to boost the immune response through different ways: 

Probiotics interact with the gut epithelium and are recognized by intestinal DCs (IDCs); this interaction results in the 
production of IL-12 and IFNγ by IDCs, which can modulate both the respiratory and gut immune response. 

Secretion of IFNγ and IL-12 by intestinal DCs; these two proinflammatory cytokines have dual functions: IFNγ and 
IL-12 can circulate in the bloodstream to reach the respiratory epithelium and therefore help alveolar macrophages and 
NK cells eliminate RVs. 

The proinflammatory cytokines (IFNγ and IL-12) secreted in the gut ecosystem after colonization of some probiotic 
strains help the immune system to generate a specific Th1/Th17 immune response; the number of CD4+ and CD8+ in-
creases and becomes more efficient. In addition, CD4+ will secrete IL-17, which enhances the innate immune response. 

Some probiotic strains, via induction of IFNγ and IL-17 production, can stimulate the overexpression of innate im-
munity-related genes such as the overexpression of TLR7, even in the lung. This overexpression of TLR7 amplifies the 
innate immune responses. 

   Probiotics can help B lymphocytes differentiate and become plasma cells, which can secrete specific sIgA. 
In our case, some studies showed the impact of some probiotics in increasing sIgA in lung tissues. However, until now 
there is no explanation of the real mecha- nisms of how intestinal probiotics can help secretion of sIgA which are specific 
to elimination of RVs. This effect can be explained by the capacity of some probiotics to enhance cytokine production, 
which can improve the rapid differentiation of B lymphocytes to plasma cells in lung tissues.

Figure 1: Mechanisms of action for antiviral probiotics against respiratory viruses. From Springer (10).

4

A

B

C

D

E  



The new SARS-virus COVID-19 is a flu-like form, aggravated by frequent interstitial pneumonia. 
About 10 % of cases also present gastrointestinal symptoms (nausea, vomiting and diarrhea). 
The virus develops in the airways and transmits through droplets from cough and sneeze but also saliva 
and feces (15-20). 
No specific therapy exists to date, but given the well-established importance of the microbiota in 
immune health, Chinese authorities have emitted in February an official recommendation for the use 
of probiotics in the treatment of patients with severe COVID-19 infection, to maintain the balance of 
intestinal microecology and prevent secondary bacterial infection (1, 2). 

While the Chinese National Health Committee doesn’t precise which probiotics are indicated, and 
while probiotics can’t treat COVID-19, specific selected strains have evidence-backed effects on the 
prevention of respiratory diseases, including flu (3, 4).

Importantly, COVID-19 severity is increased by an inflammatory cytokine storm. Interleukin 6 in 
particular is used as a marker to assess the severity and predict the outcome of COVID-19 (21) and 
is associated with higher mortality (22). Products aiming at supporting the immune system should 
therefore not simply stimulate an immune response, but keep in check the inflammatory cascade.
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Probiotical has selected the specific strains L. plantarum LP01 and LP02, L. rhamnosus LR04 and LR05 
and B. lactis BS01 based on their pre-clinical properties: immunomodulatory profile (including the 
characterized capacity of the strains to stimulate natural killer cells, while decreasing significantly IL-6), 
anti-pathogen activity (including against respiratory infections such as K. pneumoniae and P. aeruginosa) 
(23-25) and protection of gut membrane integrity, conferring further protection against invading 
pathogens (26). In addition, L. plantarum, acting on the intestinal mucus, has been shown to impede 
gut epithelial cells infection by coronavirus in an animal study (27).

The resulting products, Bifivir® (synbiotic with the 5 strains and 3 g FOS) and Bifimmun® (symbiotic 
with 3 strains L. plantarum LP02, L. rhamnosus LR04 and B. lactis BS01 and 3 g FOS), were the object 
of a prospective randomized, double-blind, placebo-controlled clinical trial involving 721 healthy adults 
supplemented with daily for three months, over three winter periods (3). 

Gastrointestinal comfort also improved.
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BOTH FORMULAS SIGNIFICANTLY REDUCED THE PREVALENCE, SEVERITY 
AND DURATION OF FLU EPISODES, UPPER RESPIRATORY TRACT INFECTIONS 
AND ACUTE RESPIRATORY INFECTIONS, OFTEN BY A FACTOR OF 50%.
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SEVERITY AND DURATION OF RESPIRATORY SYSTEM DISEASES IN THE STAGE 3 STUDY

ILI indicates influenza-like illness; URTI: upper respiratory tract infec�on; ARI: Acute respiratory infec�ons.

SEVERITY
Total IRA
Cold
URTI
ILI

3.76 (54)
3.31 (26)
3.33 (9)
4.58 (19)

6.15 (54)
6.35 (26)
6.22 (9)
5.84 (19)

3.03 (39)
2.91 (23)
3.00 (7)
3.33 (9)

5.03 (39)
5.52 (23)
4.14 (7)
4.44 (9)

3.11 (38)
3.15 (20)
2.63 (8)
3.40 (10)

5.32 (38)
5.80 (20)
4.63 (8)
4.90 (10)

0.005
0.141
0.036
0.049

LENGTH
Total IRA
Cold
URTI
ILI

Bifivir(R) 
with GOS

 (galactooligo-
saccharides)

Placebo
Average Score
(No. Episodes)

Bifivir(R) 
with FOS 

(fructooligo-
saccharides)

Bifivir(R) 
with GOS

 vs Placebo

Bifivir(R) 
with FOS 
vs placebo

Bifivir(R) 
with GOS 

vs Bifivir(R) 
with FOS

0.003
0.226
0.606
0.001<

0.033
0.351
0.096
0.133

0.004
0.599
0.202
0.001<

0.408
0.573
0.474
0.426

0.730
0.480
0.462
0.867

Table 1: Both synbiotic versions (Bifivir with GOS and with FOS) were effective at reducing severity, duration, 
or both, of acute respiratory infections (ARI), upper respiratory tract infection (URTI), and influenza-like illness 
(ILI) in this study stage involving 250 participants. 
From Pregliasco et al., 2008 (3).
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ANALYSIS OF DATA PERTAINING TO THE SEVERITY AND DURATION OF DISEASE
EVENTS AFFECTING THE RESPIRATORY SYSTEM IN THE 2 STUDY GROUPS IN THE
STAGE 1 STUDY, BASED ON THE INFORMATION PROVIDED IN THE DIARIES.

All sta�s�cal analyses were performed applying the ANOVA method, unless otherwise specified.
*Sta�s�cal analysis according to Kruskal-Wallis.
ILI indicates influenza-like illness; URTI: upper respiratory tract infec�on; ARI: Acute respiratory infec�ons.

SEVERITY

DURATION

Total IRA
Cold
URTI
ILI

3.98 (82)
3.55 (38)
3.82 (17)
4.67 (27)

6.05 (82)
5.92 (38)
6.88 (17)
5.70 (27)

3.21 (63)
3.25 (32)
2.56 (16)
3.80 (15)

5.21 (63)
5.63 (32)
4.94 (16)
4.60 (15)

0.021*
0.416
0.027
0.078

5.08 (49)
5.44 (25)
4.92 (13)
4.45 (11)

Total IRA
Cold
URTI
ILI

Bifimmun(R)
Average Score
(No. Episodes)

Placebo
Average Score
(No. Episodes)

P
Bifimmun(R)

15th to 90th Day
(No. Episodes)

Bifimmun(R) 15th to 90th

day average days
(No. Episodes)

P 

3.20 (49)
3.24 (25)
2.54 (13)
3.91 (11)

0.007
0.236
0.044
0.088

0.001
0.223
0.004
0.001

< 0.001
0.261
0.008
0.006

<

Table 2: Bifimmun(R) was effective at reducing both severity and duration of acute respiratory infections 
(ARI), upper respiratory tract infection (URTI), and severity of influenza-like illness (ILI) in this study stage 
involving 237 participants. 
From Pregliasco et al., 2008 (3).

In addition, Bifivir® was further clinically tested in combination with colostrum(4) in comparison with 
vaccination for the effectiveness at preventing flu episodes. 143 people were separated in 4 groups: no 
prevention, vaccination, immunomodulators (Bifivir® and colostrum for 8 weeks) and both vaccination 
and immunomodulators. 

During the supplementation period of 8 weeks and the 9-week follow-up duration, the group receiving 
the immunomodulators had significantly less episodes of flu than the other groups. 

It also showed a significantly lower number of days of disease and 2, 3 times less average relative costs.
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RESULTS OF THE DIFFERENT TYPE OF PROPHYLAXIS FOR THE FLU FOR A PERIOD OF 4
MONTHS OF OBSERVATION.

*Complica�ons

No. preven�on

Vaccina�on only

Vaccina�on +
immunomodulators

Immunomodulators 
only

34

38

33

36

2

1

0

0

8

8

4

3

4

3

1

0

12

13

9

8

20

21

13

11

13:21

18:20

15:18

18:18

59±4.6 [55-69]

59±5.4 [53-66]

59±6.2 [57-69]

58±6.0 [54-69]

24.5±4.5 

25.0±5.3 

13.0±4.4 

11.0±4.1

N.Groups M:F Age mean �range� Episodes
Major Minor Total

Compl
(total)*

Days of
hospital

Days of
inac�vity 
mean±SD

Table 3: In this study on flu, the number of episodes was significantly lower in both immunomodulator 
groups vs the other two groups (p<0,05) ; the number of days of disease was significantly lower in both 
immunomodulator groups vs the other two groups (p<0,05), the average relative costs were significantly 
lower (by 2, 3 times) with the immunomodulators, and the group with less major, minor and total flu episodes 
and less days of inactivity was the immunomodulators only. 
From Belcaro et al. (4)

Probiotics can be of use to support the immune system including against viruses, but not any probiotic 
will switch on the correct immune response. 
Most products’ labels indicate only generic species and don’t name proprietary strains (5). This is a 
problem because it doesn’t ensure consumers that the product they take is developed and studied for 
the purpose of supporting their immune system. 
Probiotical’s probiotic-based solutions Bifivir® and Bifimmun® are developed and clinically-confirmed 
to support the immune system. They are natural, safe, allergen-free, produced according to GMP and 
to the highest quality standards, and provided with a guaranteed shelf life of 24 months at 25°C.

Give your customers the best option and ensure consumers have access to the scientific publications 
to make informed choices by declaring the strains on your label.

Probio�cs like nobody else

Probiotical S.p.A. | Via Mattei, 3 | 28100 Novara | Italy
Ph: +39 0321 46 59 33 | F: +39 0321 49 26 93
support@probiotical.com | www.probiotical.com
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Probiotical is an Italian family company born in 1985 and ever since dedicated completely to the 
research, development and production of probiotic strains and finished products. 
With a strains catalogue of over 50 different probiotic bacteria studied in over 20 different 
functionalities ranging from immunity and digestive health to the vaginal flora, allergy and sports 
performance to name a few, Probiotical is able to customize formulas and dosage forms to fit 
the expectations of each customer, developing a real partnership. 
Our pharmaceutical quality culture and guarantees of stability has put us among the world 
leaders in probiotics, and one of the main drivers of innovation in the sector.

Our team is passionate about the potential of our microscopic friends to improve people’s 
health and quality of life, and is looking forward to answering your questions! 
Thank you for reading and contacting us!
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