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Abstract

Background & aim: Immunosenescence can increase
morbi-mortality. Lactic acid producing bacteria may
improve immunity and reduce morbidity and mortality
in the elderly. We aimed to investigate the effects of a mixture of two new probiotic strains of Lactobacillus plantarum —CECT 7315 and 7316— on systemic immunity
in elderly.
Methods: 50 institutionalized elderly subjects were
randomized, in a double-blind fashion, to receive for 12
weeks 1) 5·108 cfu/day of L. plantarum CECT7315/7316
(“low probiotic dose”) (n = 13), 2) 5·109 cfu/day of the probiotic mixture (“high probiotic dose”) (n = 19), or 3)
placebo (n = 15). Leukocyte subpopulations, and cytokine
levels (IL-1 , IL-10, TGF-β1) were measured in venous
blood at baseline, end of treatment (week 12), and end of
follow-up (week 24). Infection and survival rates were
recorded.
Results: After treatment, high probiotic dose resulted in
significant increases in the percentages of activated potentially T-suppressor (CD8+CD25+) and NK (CD56+
CD16+) cells, while low probiotic dose increased activated
T-helper lymphocytes (CD4+CD25+), B lymphocytes
(CD19+), and antigen presenting cells (HLA-DR+). Also,
plasma TGF-β1 concentration significantly decreased
after treatment with both probiotic doses. Most of these
changes remained 12 weeks after probiotic discontinuation. Incidence of infections during treatment showed a
significant trend to be lower in the high probiotic dose
group. In addition, there was a significant trend for mor-
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UNA MEZCLA DE LACTOBACILLUS PLANTARUM
CECT 7315 Y CECT 7316 MEJORA LA INMUNIDAD
SISTÉMICA EN ANCIANOS. UN ENSAYO
ALEATORIO PILOTO, DE DOSIS-RESPUESTA,
DOBLE CIEGO Y CONTROLADO CON PLACEBO

Resumen

Introducción y objetivos: La inmunosenescencia puede
aumentar la morbi-mortalidad. Las bacterias productoras de ácido láctico pueden mejorar la inmunidad y disminuir la morbilidad y mortalidad en los ancianos. Nuestro objetivo fue investigar los efectos de una mezcla de dos
nuevas cepas probióticas de Lactobacillus plantarum
—CECT 7315 y 7316— sobre la inmunidad sistémica en
ancianos.
Métodos: 50 ancianos institucionalizados se aleatorizaron, en un diseño a doble-ciego, para recibir durante 12
semanas 1) 5·108 ufc/día de L. plantarum CECT7315/ 7316
(“dosis baja de probiótico”) (n = 13), 2) 5·109 ufc/día de la
mezcla probiótica (“dosis alta de probiótico”) (n = 19), o 3)
placebo (n = 15). Se determinaron las subpoblaciones leucocitarias y los niveles de citokinas (IL-1 , IL-10, TGF-β1)
en sangre venosa periférica basalmente, al final del tratamiento (sem. 12) y al final del seguimiento (sem. 24). Se
registró la tasa de infecciones y la mortalidad.
Resultados: Tras el tratamiento, la dosis alta de probiótico indujo aumentos significativos en los porcentajes
de células potencialmente T-supresoras (CD8+CD25+) y
NK (CD56+CD16+) activadas, en tanto que la dosis baja
aumento los linfocitos T-colaboradores activados
(CD4+CD25+), los linfocitos B (CD19+), y las células presentadoras de antígeno (HLA-DR+). Asimismo, la concentración plasmática de TGF-β1 disminuyó tras el tratamiento con ambas dosis de probiótico. La mayor parte de
estos cambios se mantuvieron 12 semanas después de suspender el tratamiento. La incidencia de infecciones
durante el tratamiento mostró una tendencia significativa
a ser menor con la dosis alta de probiótico, mientras que
se observó una tendencia significativa a que la mortalidad

tality to be greater in the placebo group vs. both probiotic
groups.
Conclusions: Depending on the dose, L. plantarum
CECT7315/7316 have different immune-enhancing
effects in elderly subjects. These effects might result in a
better clinical outcome.

fuera mayor el grupo placebo vs. ambos grupos tratados
con probiótico.
Conclusiones: Dependiendo de la dosis, L. plantarum
CECT7315/7316 tiene distintos efectos inmunoestimulantes en ancianos. Dichos efectos podrían contribuir a una
mejor evolución clínica.
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Introduction

ing fermented milk with Lactobacillus casei DN114001 reduce the duration of upper respiratory tract
infections.25,26 Therefore, functional foods containing
probiotics might have a particular applicability in
elderly population.
The present study primarily aimed to investigate the
effects on systemic immunity of a mixture of two new
probiotic strains of Lactobacillus plantarum —CECT
7315 and CECT 7316— at two different dosages, in
institutionalized elderly subjects by means of a randomized, double-blind, placebo-controlled pilot trial.
Clinical outcomes including infection and survival
rates were also recorded.

Some lactic acid bacteria strains are defined as probiotic as far as they are able to confer a variety of physiologic benefits to the host.1 Dietary supplementation
with certain Bifidobacteria and Lactobacilli strains has
been proven to be useful in the management of several
gastrointestinal disorders such as acute infectious and
antibiotic associated diarrhea in children2,3 and adults,4
ulcerative colitis,5-9 pouchitis,10,11 and irritable bowel
syndrome.12,13 Also, they have been reported to be useful in protecting children from allergic illnesses,14,15 and
in the prevention of bacterial, fungal or viral infections.16,17
Human studies have revealed that probiotic bacteria
can have an influence on the host’s immune system.
Some components of the immune response, including
phagocytosis, natural killer (NK) cell activity and
mucosal IgA production (especially in children), can
be improved by some probiotic bacteria.18,19 Other components, including lymphocyte proliferation, the production of cytokines and antibodies other than IgA
appear less sensitive to probiotics.18,19
It is well characterized that aging involves an involution and decreases the capacity to mediate effective
immune responses to vaccination and invading
pathogens.20,21 Immunosenescence has been associated
to a decrease of mature T cell numbers, changes of NK
and dendritic cell proportions, and loss of diversity of
B cells in the blood of the elderly.20,22 Moreover, aging
causes a decline in cell-mediated cytotoxic and phagocytic responses, and increases circulating levels of
proinflammatory cytokines.20 Clinically, these changes
potentially increase morbidity and mortality in elderly
individuals through an increased rate of infections,
malignancy, and autoimmunity-related disorders.21
Intervention trials in elderly subjects have shown
that oral supplementation with Bifidobacterium lactis
HN019 significantly increases the proportion of total,
helper (CD4+) and activated (CD25+) lymphocytes in
peripheral blood.23 In addition, Lactobacillus rhamnosus HN001 enhanced the ex vivo phagocytic capacity
of polymorphonuclear leukocytes, as well as the tumoricidal activity of NK cells in these individuals.24 Furthermore, it has been shown that elderly people receiv-

Lactobacillus plantarum CECT 7315
y CECT 7316 en ancianos

Subjects and methods
Probiotic strains
Two new strains of L. plantarum showing probiotic
properties27 (CARINSA, Barcelona, Spain) were used
in this trial. They were originally isolated from the
feces of an infant, and identified in the Spanish Collection of Type Cultures (CECT) as CECT 7315 and
CECT 7316. Both strains showed a high survival rate
both in acidic conditions and in presence of bile acids
in vitro.27 Also, they showed a high capacity of adherence to pig intestinal cells in culture, doubling those of
L. reuteri and L. rhamnosus GG, and their pathogen
antagonism is quite similar to that of L. rhamnosus
GG27. For the purposes of the present trial both strains
were mixed at a 1:1 ratio.
Subjects and trial design
This trial was conducted, in winter 2006 and spring
2007, in subjects older than 65, institutionalized in two
geriatric centers in the metropolitan area of Barcelona,
Spain: “Llars Mundet” (Barcelona, Spain) and “Centre
Assistencial Dr. Emili Mira” (Sta. Coloma de Gramenet,
Spain). Exclusion criteria were 1) suffering from any
acute illness during the previous month, 2) having a
neoplastic disease, 3) a life expectancy lower than 6
months, 4) documented intolerance to milk or dairy
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products, 5) swallowing disturbances, and 6) use of
antibiotics, probiotics, nutritional supplements and/or
functional foods in the previous month.
Subjects were randomized to receive, in a doubleblind fashion, either 1) 5·108 cfu/day of the L. plantarum CECT7315/7316 mixture in 20 g of powdered
skimmed milk (“low probiotic dose”), 2) 5·109 cfu/day
of the probiotic mixture in the same vehicle (“high probiotic dose”), or 3) vehicle alone (placebo). Randomization was performed in separate lists for each participating center. Both probiotic preparations and placebo
were presented in identical vacuum sealed sachets, and
administered as single daily dose, diluted in 200 mL of
water or other cold drink, for 12 weeks. Subjects were
then followed for a period of 12 additional weeks (follow-up period).
Medical visits were performed at baseline, and every
4 weeks until the end of the follow-up period (week
24). Clinical anamnesis (with particular reference to
infections) and physical examination were carried out
at every visit. Infection was defined as either 1) a
febrile episode with a definite clinical focus and/or
microbiologically confirmed etiology, or 2) a febrile
episode without clinical focus or positive culture, but
requiring empirical antibiotic therapy.
The body mass index (BMI), and the Barthel index
to assess the functional capacity for daily living activities,28 were measured at baseline, and weeks 12 (end of
the treatment period) and 24 (end of follow-up). Also,
fasting venous blood samples were obtained at these
time points for routine laboratory analysis, and
immunological parameters evaluation (see below).

typic assessment was performed by flow cytometry
using a FACScalibur cytometer (Becton Dickinson,
Frankin Lakes, NJ, USA).

Blood immunological parameters

Statistical analysis

The effect of the probiotic mixture on blood
immunological parameters was the primary end point
of this trial. As mentioned, they were measured at baseline, at the end of the treatment period (week 12), and at
the end of the follow-up period (week 24).

Data are expressed as median plus interquartile
range (IQR) for quantitative parameters, and as frequencies for qualitative variables.
Comparisons of quantitative variables among
groups were performed by means of the Kruskal-Wallis non-parametric test (with post-hoc Mann-Whitney
U test). Quantitative variables among groups were
compared with the Chi2 test. Changes in quantitative
variables within groups were assessed by means of the
Wilcoxon rank-sum test for repeated measures. All statistical analyses were performed using the SPSS 12.0
package for Windows (SPSS, Chicago, IL, USA). Pvalues below 0.05 were considered as significant.

Assessment of blood leukocyte subpopulations
Leukocytes were obtained from heparinized whole
blood samples by means of LymphoprepTM (AxisShield, Oslo, Norway) gradient centrifugation. After
being washed in cool PBS, freshly isolated leukocytes
were incubated for 15 min. in darkness with fluorochrome-conjugated mouse antibodies in two separate tubes. In the first one, different subsets of T cells,
active or not, were labeled with anti-CD3-PECy5, antiCD4-FITC, anti-CD8-APC and anti-CD25-PE (BD
Biosciences, San José, CA, USA). In the second tube,
total T cells, NK cells, B cells and antigen-presenting
cells were stained by anti-CD3-FITC, anti-CD56/16PE, anti-CD19-APC, and anti-HLA-DR-PECy5 (BD
Biosciences, San José, CA, USA), respectively. Pheno-
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Plasma cytokine measurements
Plasma concentrations of IL-1 and IL-10 were measured by BDTM Cytometric Beat Array Human Soluble Proteins Flex Set assays (BD Biosciences, San
Diego, USA) according to the manufacturer’s protocols. The beat analyses were resolved in FL3 and FL4
channels of the BD FACScalibur flow cytometer (BD
Biosciences, San José, CA, USA). Analyses of sample
data were performed using FCAP ArrayTM software
(BD Biosciences, San José, CA, USA).
Plasma concentrations of TGF-β1 were evaluated
using a commercially available ELISA kit (Deltaclon,
Madrid, Spain) following the manufacturer’s instructions. Plasma samples were acidified with HCl 1 M,
and diluted to 1:50 prior to analysis. All measurements
were performed in duplicated.
Ethical considerations
All subjects gave their informed consent to participate in the study before randomization. The trial was
performed under the norms of the Helsinki’s Declaration, and was approved by the Ethical Committees of
the Institute for Research in Biomedical Sciences Germans Trias i Pujol, and the participating centers.

Results
A total of 60 individuals were assessed for eligibility
and randomized (n = 20 for each therapeutic group).
Unfortunately, however, 10 subjects withdrew their consent within the first 72 hours after randomization. Thus,
50 subjects were finally included in the study (fig 1).29
There were no differences among the therapeutic
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Assessed for eligibility
(n = 60)

Randomized
(n = 60)

Placebo (vehicle)
(n = 20)

Low-dose probiotic
(n = 20)

High-dose probiotic
(n = 20)

• Early consent
withdrawal (n = 2)

• Early consent
withdrawal (n = 7)

• Early consent
withdrawal (n = 1)

• Available for
analysis of clinical
outcome (n = 18)

• Available for
analysis of clinical
outcome (n = 13)

• Available for
analysis of clinical
outcome (n = 19)

• Exitus (n = 3)

• Exitus (n = 0)

• Exitus (n = 0)

• Available for
analysis of
immunological
parameters (n = 15)

• Available for
analysis of
immunological
parameters (n = 13)

• Available for
analysis of
immunological
parameters (n = 19)

Fig. 1.—Subject progress in
the trial.

groups at baseline, regarding demographics, BMI, Barthel
index, and routine laboratory parameters (table I). No
adverse events attributable to the trial supplements
were recorded.

period (week 24), 12 weeks after probiotic treatment
cessation (table II).
Plasma cytokine concentrations

Immunological parameters
Immunological parameters —the main end-point of
the study— could be only assessed in those individuals
surviving the treatment period (15 in the placebo
group, 13 in the low-dose probiotic group, and 19 in the
high-dose probiotic group) (fig. 1).

Plasma concentrations of both IL-1 and IL-10 were
undetectable at every time point in all therapeutic
groups. Plasma TGF-β1 levels were similar at baseline
among the three groups. A significant decrease in
TGF-β1 concentration was observed after treatment
with both probiotic doses, and at the end of follow-up
period, while no change was observed in the placebo
group (fig. 2).

Blood leukocyte subpopulations
Clinical outcomes
Baseline percent values of the different cell phenotypes were similar among the three therapeutic groups
(table II). L. plantarum CECT 7315/7316 induced different changes in blood leukocyte subpopulations
depending on the dose of probiotic administered. At
the end of the treatment (week 12) high dose resulted in
significant increases in the percentages of activated
potentially T-suppressor (CD8+CD25+) and NK
(CD56+CD16+) cells, while low dose induced
increases in activated T-helper lymphocytes (CD4+
CD25+), B lymphocytes (CD19+), and antigen presenting cells (HLA-DR+) (table II). Of note, most of
these changes remained at the end of the follow-up

Lactobacillus plantarum CECT 7315
y CECT 7316 en ancianos

Seven subjects of the placebo group developed
infections: 4 of them during the 12-week therapeutic
period (3 fatal cases of pneumonia, one case of urinary
tract infection), and 3 during the follow-up period
(acute bronchitis in 2 cases, urinary tract infection in
one case). Five individuals of the group treated with
low probiotic suffered from infections: 3 during the
treatment period (pneumonia in 2 cases, acute bronchitis in one) and 2 during the follow-up (acute bronchitis,
middle otitis). Three subjects in the high probiotic dose
suffered from infections during the follow-up (acute
bronchitis in 2, urinary tract infection in one). The
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Table I
Baseline characteristics of the three therapeutic groups

Age (years)*
Male gender (n)
BMI (Kg/m2)*
Barthel index (I/MD/PD/SD/FD)¶
s-Albumin (g/L)*
s-Glucose (mg/dL)*
s-Total Cholesterol (mg/dL)*
s-Triglycerides (mg/dL)*
s-Creatinine (mg/dL)*
s-AST (IU/L)*
s-ALT (IU/L)*
s-Alk. Phosphatase (IU/L)*
s-GGT (IU/L)*
s-Total Bilirubin (mg/dL)*
Hemoglobin (g/dL)*
Leukocytes (x109/L)*
Platelets (x109/L)*

Placebo (n = 18)

Low-dose probiotic (n = 13)

High-dose probiotic (n = 19)

p#

69 (66-82)
10
26.9 (25.8-28.9)
1/13/3/1/0
37 (36-39)
105.3 (95.3-117.0)
206.1 (199.0-236.1)
128.6 (123.1-178.9)
0.92 (0.80-1.30)
27 (26-32)
32 (28-41)
113 (97-129)
29 (26-46)
0.67 (0.45-1.10)
13.3 (12.5-15.1)
8.21 (7.65-9.93)
222 (201-340)

70 (67-83)
6
24.4 (23.0-27.8)
3/9/1/0/0
38 (35-39)
100.9 (97.2-115.1)
211.1 (203.1-243.3)
140.7 (125.3-188.1)
0.95 (0.91-1.17)
30 (25-37)
31 (29-39)
100 (86-128)
34 (25-50)
0.55 (0.60-0.99)
14.1 (12.0-14.9)
7.95 (6.45-10.1)
205 (199-400)

71 (65-84)
10
25.7 (24.2-29.0)
0/16/1/1/1
38 (34-39)
107.0 (99.3-125.0)
205.0 (202.3-250.0)
134.8 (130.2-200.3)
0.91 (0.78-1.35)
28 (26-39)
30 (26-40)
101 (95-154)
32 (26-64)
0.50 (0.40-1.23)
13.6 (11.9-15.7)
8.11 (7.50-9.89)
216 (202-417)

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

Kruskal-Wallis test.
median (IQR).
¶
Independent/Mildly dependent/Partly dependent/Severely dependent/Fully dependent.
#
*

40

Placebo

Low-dose

High-dose

pg/mL

30

Discussion

20

10

0
Baseline

Week-12

Week-24

Fig. 2.—Time-course of TGF-β1 concentration in the three
groups. *p < 0.05 vs. baseline; #p < 0.01 vs. baseline (Wilcoxon
rank-sum test).

infection rate during the treatment period showed a significant trend to be lower in the high probiotic dose
group, while there were no differences in the follow-up
period (table III).
As mentioned, the 3 cases of pneumonia in the
placebo group were the only deaths occurring in the
study. Thus, there was a significant trend for mortality
to be greater in the placebo group as compared to the
probiotic groups (table III). No case of mortality
occurred during the follow-up.
No significant change in the BMI, the Barthel index,
and the routine laboratory test was observed in the sur-
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vivors of the three groups, either during the treatment
or the follow-up periods (data not shown).
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In the last two decades, growing evidence has been
produced stressing the role of the intestinal microbiota
in the development of both local and systemic immunity.30,31 This regulatory activity involves intestinal
epithelial cells, macrophages, dendritic cells, and Tlymphocytes. In fact, axenic mice have been shown to
posses fewer dendritic cells in the gut-associated lymphoid tissue, smaller amounts of T-cells in the spleen,
and decreased activation of CD4+ cells than animals
with normal intestinal microbiota.32-34
Only a few of the vast number of L. plantarum
strains identified to date have well established
immunomodulatory properties. L. plantarum CECT
7315 and 7316 strains were identified as probiotics as a
result of extensive studies on different bacterial strains
isolated from 0-5 year-old children mostly fed with
vegetables.27 The results of the present study with
(institutionalized) healthy elders show that supplementation with the L. plantarum CECT 7315/7316 combination is effective in enhancing systemic immunity in
humans, resulting in increased numbers of B lymphocytes (CD19+), NK (CD56+CD16+) cells, and antigen
presenting cells (HLA-DR+), in addition to enhanced
activation (CD25 expression) of CD4+ and CD8+ T-
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Table II
Time course of percentage [median (IQR)] of different blood leukocyte phenotypes in the survivors of the three therapeutic groups
%

Baseline#

End of treatment (week 12)

End follow-up (week 24)

CD3+

Placebo
Low-dose probiotic
High-dose probiotic

67.8 (51.9-73.5)
71.1 (56.5-73.1)
66.8 (59.1-75.6)

61.0 (59.6-71.8)
67.7 (56.6-75.6)
71.6 (58.0-76.4)

64.3 (56.2-69.0)
64.7 (58.6-73.3)
66.5 (59.5-72.1)

CD4+

Placebo
Low-dose probiotic
High-dose probiotic

37.7 (32.3-45.0)
37.5 (27.4-46.8)
35.9 (24.9-42.8)

34.1 (27.8-43.3)
36.1 (30.1-44.9)
30.9 (26.3-38.9)

37.5 (32.6-40.4)
36.1 (30.8-45.2)
30.0 (24.9-38.4)

CD4+CD25+

Placebo
Low-dose probiotic
High-dose probiotic

13.9 (10.3-22.4)
12.2 (8.9-18.0)
11.6 (10.6-20.2)

14.2 (13.3-26.4)
17.0 (11.1-22.2)*
15.4 (11.0-21.3)

15.3 (12.4-22.3)
14.3 (10.2-21.9)
14.5 (9.8-20.1)

CD8+

Placebo
Low-dose probiotic
High-dose probiotic

21.3 (12.2-26.3)
20.6 (13.3-28.4)
22.2 (17.7-36.4)

18.5 (12.9-26.2)
19.1 (12.3-30.4)
23.4 (21.7-36.9)

21.7 (13.2-28.4)
19.4 (12.9-30.1)
23.5 (20.6-37.7)

CD8+CD25+

Placebo
Low-dose probiotic
High-dose probiotic

3.3 (1.6-4.8)
3.4 (2.2-4.9)
2.9 (2.1-4.9)

3.2 (2.2-4.5)
3.7 (2.6-6.3)
3.8 (2.9-6.0)*

3.1 (2.5-4.1)
3.9 (2.3-4.9)
3.9 (2.4-6.1)*

CD19+

Placebo
Low-dose probiotic
High-dose probiotic

6.3 (6.0-8.3)
5.9 (5.1-8.4)
6.7 (4.9-7.5)

6.4 (6.2-10.7)
6.8 (6.2-9.1)*
6.8 (4.8-7.9)

6.4 (5.9-10.4)
7.6 (5.4-11.9)*
6.7 (4.5-7.8)

CD56+CD16+

Placebo
Low-dose probiotic
High-dose probiotic

18.1 (10.3-28.6)
17.2 (11.4-25.5)
16.9 (10.4-24.4)

18.4 (14.3-27.1)
19.5 (11.4-27.9)
19.8 (10.4-32.8)*

18.4 (15.5-26.9)
17.2 (14.4-26.9)
18.0 (12.5-33.5)*

HLA-DR+

Placebo
Low-dose probiotic
High-dose probiotic

6.8 (6.3-8.3)
6.5 (6.2-9.3)
6.3 (5.6-8.1)

6.1 (5.8-7.4)
7.5 (7.2-9.2)*
6.3 (5.6-7.0)

7.3 (5.9-8.6)
7.5 (6.4-9.7)*
6.0 (5.0-6.9)

No differences among the three groups were observed at baseline for none of the phenotypes (Kruskal-Wallis test).
P < 0.03 vs. Baseline (Wilcoxon rank-sum test)¶Independent/Mildly dependent/Partly dependent/Severely dependent/Fully dependent.

#
*

cells. These results are in agreement with previous
studies which have shown that the intake of lactic acid
producing bacteria increases the CD4+, CD25+,
CD19+ and CD56+ phenotypes in peripheral blood
cells from elderly volunteers.23,35 Taken together, these
findings prove the usefulness of probiotic bacteria to
cope with the process of immunosenescence in the
elderly.
One of the aims of the study was to assess which of
two probiotic dosages had the greatest immune
enhancing effects. Unexpectedly, however, we found
not quantitative but qualitative differences in the
immunological effects between the two evaluated
dosages. Supplementation with 5·108 cfu/day of the L.
plantarum CECT7315/7316 mixture (low dose) was
associated with changes in the blood cell subsets suggesting an enhanced immuneregulatory and/or Th2
polarized response (increased CD4+CD25+, CD19+,
and HLA-DR+ cells).36-38 In contrast, using a daily probiotic dose ten times greater (high dose) resulted in a
significant increase of potentially cytotoxic (CD8+
CD25+, CD56+CD16+) cell phenotypes39 in peripheral
blood.
These findings open the possibility to use different
probiotic dosage for different indications. For instance,

Lactobacillus plantarum CECT 7315
y CECT 7316 en ancianos

one could anticipate that low doses might be useful as
coadjuvant therapy to vaccinations40,41 —as far as they
promote acquired humoral immune responses—, while
higher doses might be useful to prevent infections17 – as
they promote more immediate and unspecific cellular
responses.
The observed decrease in plasma TGF-β1 concentration associated to L. plantarum CECT 7315/7316
supplementation, no matter which dose was administered, deserves special comment. TGF-β1 belongs to a
superfamily of cytokines which regulate a plethora of
developmental processes, and a disruption of their
activity has been involved in a variety of human diseases ranging from fibrotic diseases to the progression
of many cancers.42 Immunological actions of TGF-β1
include inhibition of dendritic cell maturation and NK
activity.43 More recently, its fundamental role in the
polarization of the Th17 response has been related to
highly pro-inflammatory T cell subset and to some
autoimmune processes,44,45 which could be particularly
relevant in the elderly.46
All these immunomodulatory actions of L. plantarum
CECT 7315/7316 might have a positive impact on clinical outcome. Indeed, in spite that the present trial is
clearly underpowered to assess clinical end points, a
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Table III
Infections and mortality during the treatment and follow-up periods in the three therapeutic groups

Infections during treatment period
Infections during follow-up period
Mortality during treatment period
Mortality during follow-up period

Placebo

Low-dose probiotic

High-dose probiotic

p for trend*

4/18
3/15
3/18
0/15

3/13
2/13
0/13
0/13

0/19
3/19
0/19
0/19

0.049
NS
0.037
NS

Chi-square test.

*

positive effect of probiotic supplementation on both
infection rate and survival is suggested. Nevertheless,
these promising data must be confirmed in larger trials
specifically designed to assess clinical outcomes.
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