Relatore: Giulia Paglione Milano
06/06/2024

Probiotics and synbiotics for glycemic control in diabetes:
A systematic review and meta-analysis of randomized
controlled trials

Irene Baroni, Diletta Fabrizi, Michela Luciani, Arianna Magon, Gianluca Conte, Giada De Angeli, Giulia Paglione, Davide Ausili,
Rosario Caruso

|.R.C.C.S. Policlinico ESN
San Donato

EUROPEAN SPECIALIST
NURSES ORGANISATION

Gruppo San Donato



Relatore: Giulia Paglione Milano
06/06/2024

Irene Baroni) Diletta Fabrizi, Michela Luciani, Arianna Magon, Gianluca Conte, Giada De Angeli, Giulia Paglione,
Davide Ausili, Rosario Caruso

Irene.baroni@grupposandonato.it

Clinical Research Service, IRCCS Policlinico San Donato, San Donato Milanese, Italy

|.R.C.C.S. Policlinico ESN
San Donato

EUROPEAN SPECIALIST
NURSES ORGANISATION

Gruppo San Donato


mailto:Irene.baroni@grupposandonato.it

Relatore: Giulia Paglione Milano
06/06/2024

_ _ _ Estimated number of people with diabetes worldwide and per region in 2015 and 2040
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The gut
microbiome has

Increasingly been
recognized for its

COMPLEMENTARY
THERAPIES

pivotal role In
metabolic health
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Probiotics are live
microorganisms that
confer health benefits to
the host when

administered In
adeguate amounts.

WHAT WE
KNOW

Synbiotics are
combinations of
probiotics and prebiotics
that improve the survival
and colonization of
beneficial bacteria in the
gut.

Probiotics and synbiotics may
iImprove glycemic control by
modulating gut microbiota,
enhancing insulin sensitivity,
reducing systemic inflammation, and
iImproving lipid metabolism.
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MAIN AlIM

To assess the efficacy of probiotics and synbiotics in
Improving glycemic control among adults with T1DM
and T2DM.
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PICOS
Population: adults with T1DM or T2DM
Intervention: administration of probiotics or
synbiotics.

Comparison:Placebo or no intervention.
Outcomes: changes in HbAlc levels and In
fasting plasma glucose (FPG) and insulin levels.
Study Design: only Randomized Controlled
Trials (RCTs) were included to ensure high-
guality evidence.

METHODS

|.R.C.C.S. Policlinico
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studies

The Cochrane Risk of
Bias tool 2.0 (RoB2) was
employed to assess the

risk of bias in the included

5 DATABASE USED

DATA EXTRACTION
Study characteristics: author, year, country,
sample size.

Participant characteristics: age, gender, type of
diabetes

Intervention detaills: type, dosage, duration of
probiotic/synbiotic use.

Outcomes: baseline and follow-up values for
HbAlc, FPG, and insulin levels (preferably 12
weeks)
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RESULTS
OVERWIEW INTERVENTIONS
* Records Identified: 537 * Probiotic Capsules
* Records Included: 41 RCTs * Synbiotic Bread
PROBIOTICS

* Total Participants: 2991 (54% females) ANR, T * Probiotic Honey
« Majority of the studies were conducted inlran "<& e * Fermented Milk
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* Placebo Capsules
« Control Bread

« Stadard Honey
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EFFICACY OF PROBIOTIC/SYNBIOTICS ON HbA1C

Type of Strain and StudyIlD SMD (95%0 C1) WwWeight

multispecies*

Asami et al. 2013 [ | —.— 0.48 (-0.0G, 1.02) 2.84
Ebrahimi et al. 2017 —*—I— -0.685 (-1.13, -0.16) 3.10
Firouzi et al. 2017 0.01 (-0.38, 0.40) 3.50
Horvath et al. 2020 .' -0.44 (-1.22, 0.34) 1.99
Jiang et al. 2021 . — -0.50 (-0.96, -0.04) 3.19
Kanazawa et al. 2021 I 047 (0.02, 0.91) 3.26
Kobvliak et al. 2018 : 0.23 (-0.32, 0.78) 2.81
i . _+— -0. -1. , 0. .
EZZﬂﬁZf;ia;t 2;?220019 —_— —g.gg E—:ll jg _g_fgi g:g
. . . Mafi et al. 2018 -0.28 (-0.79, 0.23) 2.98 . .
Probiotic supplementation Mohamadshahi st al. 2014 >— ©071(1.33.-005) 252 The heterogeneity in the
. ., =t =k L - - » - -
Ostadrahimi et al. 2015 -0.31 (-0.82, 0.20) 2.98
showed a significant Ostadranimi et al. 2015 031 ¢0.82. 0.20) 298 results suggests that the
- 2 - P d t al. 2020b -0.71 (-1.55, 0.12 1.84 - 2
reduction in HbAlc levels in  Eorgudeausiat = , 2 aassoa 18t efficacy may vary depending
Soleimani et al. 2017 ‘ -0.36 (-0.87, 0.15) 2.97 .
the treated groups compared  cSicimani ot ai zo1s o1s(oev 033  ses 0N Mmultiple factors, such as
- - Tonucci et al. 2017 -0.51 (-1.10, 0.09) 263 =
with the control aroups. This Zhang et al. 2020a 013041016 398 the type of diabetes and the
. . . g p . Zhang et al. 2020b 1 0.04 (-0.24, 0.32) 3.99 yp . . .
Indicates an improvement in Ejtahed HS et al. 2012 0.00 (-0.51, 0.51) 290 Specific strains of probiotics or
] Subgroup, DL (I = 66.8%, p = 0.000) <P -0.31 (-0.49, -0.12) 63.35 ] .
long-term glycemic control. ot ocifion ! synbiotics used.
Bavat A. 2016ca : -0.65 (-1.29, -0.01) 2.7
Bayvat A. 2016b r -0.01 (-0.63, 0.61) 2.53
YValishetti et al. 2022 -0.02 (-0.34, 0.30) 32.81
Subgroup, DL (I° = 36.7%, p = 0.206) g — -0.17 (-0.53, 0.20) 8.82
[ |
monospecies 1
Ghafouri et al. 2019a e — -0.86 (-1.44, -0.28) 2.68
Ghafouri et al. 2019b -0.47 (-1.04, O.09) 276
Howve et al. 2015 . -0.80 (-1.45, -0.16) 2.5
Hsieh et al. 2018a 1 . O0.71 (-0.04, 1.45) 2.10
Hsieh et al. 2018b 020 (-0.52, 0.91) 2.20
Khalili et al 2019 -0.29 (-0.92, 0.33) 2.52
Mirmiranpour et al. 2020a . -0.02 (-0.54, 0.49) 2.95
Mirmiranpour et al. 2020b — — I -1.08 (-1.64, -0.52) 2. 77
Mobini et al. 2017a 1 017 (-0.69, 1.03) 1.78
. . . Mobini et al. 2017 b | . 0.56 (-0.36, 1.48) 1.62
I. R.C-C-S. POIICIInICC Rustanti et al. 2022 -0.33 (-1.27, 0.60) 1.59
Toejing P et al 2021 -0.19 (-0.85, 0.46) 2.40
San Donato Subgroup, DL {I2 = 61.3%., p = 0.003) . -0.25 (-0.56, 0.06) 27.83
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Gru o San Donato Heterogeneity between groups: p = 0.794
pp Owverall, DL (I2 = 62.5%, p = 0.000) é -0.28 (-0.43, -0.14) 10000 NURSES ORGANISATION
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Some studies have reported a
significant reduction in FPG
levels in probiotic-treated
groups compared with control
groups.
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EFFICACY OF PROBIOTIC/SYNBIOTICS ON FPG

Type of Strain and StudyIlD

multispecies*

Asemi et al. 2013
Ebrahimi et al. 2017
Firouzi et al. 2017
Horvath et al. 2020
Jiang et al. 2021
Kanazawa et al. 2021
Kobvliak et al. 2018
Kobwvliak et al. 2020
Madempudi et al. 2019
Mafi et al. 2018
Mohamadshahi et al. 2014
Mohseni et al. 2018
Ostadrahimi et al. 2015
Perraudeau et al. 2020a
Perraudeau et al. 2020b

SMD (95% CI)

0.48 (-0.06, 1.02)
_0.65 (-1.13, -0.16)
0.01 (-0.38, 0.40)
- ~0.44 (-1.22, 0.34)
_0.50 (-0.96, -0.04)
0.47 (0.02, 0.91)

- 0.23 (-0.32, 0.78)
—! ~0.86 (-1.42, -0.30)
—_— -0.66 (-1.13, -0.19)

~0.28 (-0.79, 0.23)

< ~0.71 (-1.33, -0.08)
_0.43 (-0.94, 0.08)
~0.31 (-0.82, 0.20)
~0.24 (-1.05, 0.58)
_0.71 (-1.55, 0.12)

Sheth et al. 2015 -
Soleimani et al. 2017

Soleimani et al 2019

Tonucci et al. 2017

Zhang et al. 2020a

Zhang et al. 2020b

Ejtahed HS et al. 2012

Subgroup, DL {I2 = 66.8%, p = 0.000)

Nnot specified

Bavat A. 2016ca

Bayat A. 2016b

“Walishetti et al. 2022

Subgroup, DL {I2 = 36.7% 0, p = 0.206)

monospecies

Ghafouri et al. 2019a
Ghafouri et al. 2019b
Howve et al. 2015

Hsieh et al. 2018a

Hsieh et al. 2018b

Khalili et al 2019
Mirmiranpour et al. 2020a
Mirmiranpour et al. 2020b
Mobini et al. 2017 a
Mobini et al. 2017 b
Rustanti et al. 2022
Toejing P et al 2021
Subgroup, DL {I2 = 61.3%., p = 0.003)

Heterogeneity between groups: p = 0.794

Overall, DL (I° = 62.5%, p = 0.000)

-2.00 (-2.77, -1.23)
~0.36 (-0.87, 0.15)
~0.18 (-0.69, 0.33)
~0.51 (-1.10, 0.09)
~0.13 (-0.41, 0.16)
0.04 (-0.24, 0.32)

0.00 (-0.51, 0.51)

-0.31 (-0.49, -0.12)

~0.65 (-1.29, -0.01)
~0.01 (-0.63, 0.61)
~0.02 (-0.34, 0.30)
~0.17 (-0.53, 0.20)

-0.86 (-1.44, -0.28)
-0.47 (-1.04, 0.09)
~0.80 (-1.45, -0.16)
<> 0.71 (-0.04, 1.45)
0.20 (-0.52, 0.91)
-0.29 (-0.92, 0.33)
~0.02 (-0.54, 0.49)
-1.08 (-1.64, -0.52)
0.17 (-0.69, 1.03)
< 0.56 (-0.36, 1.48)
-0.33 (-1.27, 0.60)
-0.19 (-0.85, 0.46)
-0.25 (-0.56, 0.06)

-0.28 (-0.43, -0.14)

WwWeight
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EFFICACY OF PROBIOTIC/SYNBIOTICS ON INSULIN

Type of Strain and StudyIlD SMD (95%0 C1) WwWeight

multispecies*

Asemi et al. 2013 1 - 0.48 (-0.06, 1.02) 2.84

Ebrahimi et al. 2017 —_— ~0.65 (-1.13, -0.16) 3.10

Firouzi et al. 2017 0.01 (-0.38, 0.40) 3.50

Horvath et al. 2020 - ~0.44 (-1.22, 0.34) 1.99

Jiang et al. 2021 —pe ~0.50 (-0.96, -0.04) 3.19

Kanazawa et al. 2021 I 047 (0.02, 0.91) 3.26

Kobyliak et al. 2018 0.23 (-0.32, 0.78) 2.81

Kobyliak et al. 2020 - : ~0.86 (-1.42, -0.30) 2.77

Madempudi et al. 2019 e — -0.66 (-1.13, -0.19) 3.15

Mafi et al. 2018 -0.28 (-0.79, 0.23) 2.98

. Mohamadshahi et al. 2014 o—; ~0.71 (-1.33, -0.08) 2.52

Some StUdleS have Observed a Mohseni et al. 2018 ~0.43 (-0.94, 0.08) 2.96

. .. ] . Ostadrahimi et al. 2015 . -0.31 (-0.82, 0.20) 2.98

S|g N |f|Cant decrease IN faSt|ng Perraudeau et al. 2020a ~0.24 (-1.05, 0.58) 1.89

) ] ] ) Perraudeau et al. 2020b - -0.71 (-1.55, 0.12) 1.84

|nsulln Ievels and |nsu||n Sheth et al. 2015 -~ I _2.00 (-2.77., -1.23) 2.03

Soleimani et al. 2017 -0.36 (-0.87, 0.15) 2.97

reS|Stance |n pr0b|0t|C'treated Soleimani et al 2019 -0.18 (-0.69, 0.33) 2.98

Tonucci et al. 2017 ~0.51 (-1.10, 0.09) 2.63

Zhang et al. 2020a ~0.13 (-0.41, 0.16) 3.98

grOUpS Zhang et al. 2020b I 0.04 (-0.24, 0.32) 3.99

Ejtahed HS et al. 2012 . 0.00 (-0.51, 0.51) 2.99

Subgroup, DL (I° = 66.8%, p = 0.000) <P ~0.31 (-0.49, -0.12) 63.35

Nnot specified :

Bayat A. 2016a - ~0.65 (-1.29, -0.01) 2.47

Bayat A. 2016b - -0.01 (-0.63, 0.61) 2.53

valishetti et al. 2022 ~0.02 (-0.34, 0.30) 3.81

Subgroup, DL (I° = 36.7%, p = 0.206) —— — ~0.17 (-0.53, 0.20) 8.82

monospecies :

Ghafouri et al. 2019a < . ~0.86 (-1.44, -0.28) 2.68

Ghafouri et al. 2019b ~0.47 (-1.04, 0.09) 2.76

Hove et al. 2015 —_—— ~0.80 (-1.45, -0.16) 2.45

Hsieh et al. 2018a [ < 0.71 (-0.04, 1.45) 2.10

Hsieh et al. 2018b 0.20 (-0.52, 0.91) 2.20

Khalili et al 2019 ~0.29 (-0.92, 0.33) 2.52

Mirmiranpour et al. 2020a . -0.02 (-0.54, 0.49) 2.95

Mirmiranpour et al. 2020b -t I -1.08 (-1.64, -0.52) 2.77

Mobini et al. 2017 a 0.17 (-0.69, 1.03) 1.78

Mobini et al. 2017 b 0.56 (-0.36, 1.48) 1.62

I R C C S P I I - Rustanti et al. 2022 * ~0.33 (-1.27, 0.60) 1.59

A AVAS LS P OlICIINICO Toejing P et al 2021 ~0.19 (-0.85, 0.46) 2.40

San Donato Subgroup, DL (I° = 61.3%, p = 0.003) —~—— -0.25 (-0.56, 0.06) 27.83
Heterogeneity between groups: p = 0.794 ! EUROPEAN SPEC|AL|ST
Gruppo San Donato Owverall, DL (I° = 62.5%, p = 0.000) é ~0.28 (-0.43, -0.14) 100.00 NURSES ORGANISATION
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LIMITS

1. Heterogenity across the included studies

2. Geografic bias

3. Not consistely reported baseline Hb1AC

4. Not difference between TDM1 and TDM2

5. Omission of several potential confounding variables

6. Prevalence of adult population
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CONSIDERATIONS FOR FUTURE RESEARCH

1. Vast geographic representation

2. More consistent baseline details

©
=
S
3. Distinction between diabetes types RS STCTVE [ ]
B qmgdlseasey ' S 93 8 8 | | 1o
i i B O3 T blood v =i’
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THANK YOU SO MUCH |
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