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Abstract

Objective: By means of meta-analysis to assess whether taking probiotics has a positive effect on
breast cancer. Method: The meta-analysis followed the criteria stated by PRISMA and searched data-
bases in both Chinese and English, including PubMed, Embase, Cochrane Library, China National
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Knowledge Infrastructure (CNKI), Wanfang Database, and Chinese Science and Technology Journal
(VIP) Database. The search covered records from the inception of these databases up to June 2024.
Collect all randomized controlled trials evaluating probiotic intervention in breast cancer patients,
extract relevant data, and conduct a meta-analysis. Results: A total of 19 intervention studies involv-
ing 1041 patients were included in the meta-analysis. The results indicated that, compared to the con-
trol group, breast cancer patients who used probiotics exhibited statistically significant differences in
several outcomes following chemotherapy: the incidence of diarrhea (OR = 0.16; 95% CI: 0.07 to 0.38;
P < 0.0001), complete resolution rate (OR = 2.77; 95% CI: 1.25 to 6.13; P = 0.01), CD4* T lymphocyte
levels (MD= 2.42; 95% CI: 1.58 to 3.25; P < 0.00001), and CD8* T lymphocyte levels (MD= -1.42; 95%
Cl: -2.33 to -0.51; P = 0.002). However, there were no statistically significant differences between the
two groups in terms of body mass index, tumor necrosis factor-a (P > 0.05). Conclusions: The intake
of probiotics has a positive influence on the condition and prognosis of breast cancer patients.
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Table 1. Characteristics of included studies

F 1 NSTEREY R STHFE

Study  First Author, Country Study Type Participant Age Probiotic Dose Duration

Number Year Numbers  Range Regimen
(Reference) (n) (Years)

1 Nettleton,  USA Randomized 40 36~72 ProLB +FOS 3 capsules (109 CFU)/15~30 mg 6 weeks
2004 [10] crossover trial FOS before breakfast

2 Nettleton,  USA Randomized 40 36~73 ProLB +FOS 4 capsules (109 CFU)/15~30 mg 7 weeks
2005 [11] crossover trial FOS before breakfast

3 Nettleton,  USA Randomized 40 36~74 ProLB +FOS 5 capsules (109 CFU)/15~30 mg 8 weeks
2005 [12] crossover trial FOS before breakfast

4 Donders, Belgium/ Randomized trial 16 52~63 Lacto +ultra- 1 tablet (Gynoflor®) daily 4 weeks
2015[13]  Germany low dose 0.03  followed by maintenance

mg estriol (E3) therapy for 8 weeks

5 Marschalek, Austria Randomized placebo- 22 18~45* Lacto 1 capsule (2.5 x 109 CFU) daily, 2 weeks
2017 [14] controlled trial twice/day

6 Vafa, 2020 Iran Parallel, randomized, 135 50~57 ProLBS + FOS 1 capsule (109 CFU)/38.5mg 10 weeks
[15] placebo-controlled FOS daily

trial

7 Vafa, 2022 Iran Randomized clinical 88 35~73 ProLBS + FOS 1 capsule (109 CFU)/38.5mg 10 weeks
[16] trial FOS daily

8 Totmaj, Iran Randomized placebo- 88 35~74 ProLBS + FOS 2 capsule (109 CFU)/38.5mg 11 weeks
2020 [17] controlled trial FOS daily

9 Pellegrini, Iran Randomized open- 34 <70* ProLB 1 sachet (4 x 109 CFU) daily 2 months
2020 [18] label trial

10 Lahiji, Iran Randomized placebo- 76 50~75 ProLBS + FOS 1 capsule (109 CFU)/38.5mg 8 weeks
2021a [19] controlled FOS daily

11 Lahiji, Iran Randomized placebo- 76 50~76 ProLBS +FOS 2 capsule (109 CFU)/38.5mg 9 weeks
2021b [20] controlled trial FOS daily

12 Juan, 2022 China  Randomized placebo- 160 28~63 ProLBE 3 capsules (0.84 g) per time, 3 weeks
[21] controlled trial twice/day

13 Juan, 2021 China  Randomized placebo- 100 28~64 ProLBE 4 capsules (0.84 g) per time, 4 weeks
[22] controlled trial twice/day

14 Duygu, 2023 USA Randomized clinical 86 20~89 tablets, yogurt, NA NA
[23] trial drinks, and

other products

15 BT, EP Randomized clinical 128 <80* ProLBE 210 mg/%i, AR, 630mg, 2 14
2016 [24] trial Wl d

16 W, 2022 Randomized clinical 86 40~64 XUBFFRPUBE 1. 59/, 3 Rk/d 13 A
[25] trial FETE

17 RERE, il Randomized clinical 100 45~79  UBUFFE YR 3 Rk, 2 ik/d 12
2023 [26] trial E

18 FhiBE, 2023 f[E  Randomized clinical 40 31~79 ProLBE 0.21 g/fi, 0.63g/k, 3k 24
[27] trial

19 e AR i Randomized clinical 30 >18*  ProLBE #5059, B4 H, 3XId 4
2024 [28] trial

455 Lacto, HUARAIFLAT IR ProLB, L8 FUAT RSS2 A2 16 s ProLBS, 08 FLAT B - XUBURT PR M REBR R 1 2 2 18 5
EILATE . BT BRI RR R ) 28 £ 8 FOS, fIRIEERNE. * DRI AIRHE .

ProLBE,

DOI: 10.12677/jcpm.2025.41098

689

I PR B2 2


https://doi.org/10.12677/jcpm.2025.41098

TRB F

3.3. AOGiH4HE
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R, 6.1%8 2 BLBIXT B . B2 7. RAFIX R4S 55 1 F 4R 737 55.06 %/(SD =
6.76). 55.01 %(SD =7.23)f 53.24 %/ (SD =3.55). MiLf 373 LI5S 5 ¥ (65%) /1 BMI>25, HA ks
63% M ai A H S 5% . 58%M B IH S 5% UL TE CifiE IR IR R #E 508 | 3 11 3
g A, X BRI R AR SR CRE, Hod 1 A 5 . BRI AR I 2 =S
5# 8 ER FEME, @i =502 1B PR BHE, HId 68%[ %51y HER2 BT, 7ESAHEFLHLX

i E 5 AM 2R H S 5 H R (K 2).

Table 2. Table of demographic characteristics

2. AOGHHER

RHE F-ieH ZRFIA =AA
SEG n (5 EREE L) 526 452 63
WS, FIIME(ESD) 55.06 (6.76) 55.01 (7.23) 53.24 (3.55)
RN FTIK 2)
<25 96 80 0
>25 183 127 63
ARHn 11 11 0
T 4 A
13 116 47 27
([J:13] 175 126 73
13 80 59 32
IV i 8 7
ER R#&
I 4 72 71 28
FH 1 23 22 10
PRIRZS
R 14 70 59 28
FH 14 25 30 13
HER2 JIR%&
R 34 38 6
FH 4 141 135 13
P
% 82 44 0
ELR I /4 16 0 0
B3R 11 11 0
P EA 143 127 63
G2 274 270 0
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Figure 1. Risk of Bias (ROB) analysis
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35. KIEH

FE-CTA T b, X 2 A B R 22 ERVR T Z BT R S A B (BMINZEAT 1 PFAk[15] [17] [18] [20] [22]
[241[28) (LK 2). kTS, ZFMER, SBEFIML, 584K T AR B8 M55 1 BMI
(MD = —0.02; 95% Cl: —0.50~0.46; P = 0.94). {HixFh% FH A HA G5 L.

Probiotics Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (common) (random)
Vafa 2020 44 30.32 3.6800 44 30.53 3.7900 — -0.21 [-1.77;1.35) 9.5% 12.8%
Totmaj 2020 44 30.32 3.6800 44 30.53 3.7900 — -0.21 [-1.77;1.35] 9.5% 12.8%
Pellegrini 2020 16 30.10 3.2000 18 28.80 2.5000 1 1.30 [-0.65;3.25] 6.1% 8.9%
Lahiji 2021b 36 28.90 22.6700 36 29.40 22.2600 -0.50 [-10.88;9.88] 0.2% 0.4%
Juan 2021 47 22.83 21700 45 23.67 2.7300 —— -0.84 [-1.85;0.17] 22.7% 23.9%
4181 2024 15 23.17 3.0400 15 24.41 4.0300 —_— -1.24 [-3.79;1.31] 3.6% 5.5%
B 2016 64 2212 1.9300 64 21.75 2.0700 E 0.37 [-0.32;1.06] 48.3% 35.8%
Common effect model 266 266 i -0.02 [-0.50; 0.46] 100.0% .
Random effects model -0.08 [-0.70; 0.55] . 100.0%

Heterogeneity: /% = 7.8%, ©* = 0.1591, p = 0.3687
-10 -5 0 5 1

o

Figure 2. Meta-analysis of probiotics on BMI
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3.6. HEIFEET-a

ZIREFE[17] [20] [2715%F R SRBE A F-o (TNF-a)) RIZS R0 AT 7, 5 P 2 26 1 PR AR 2L e 26 3 110
TNF-a (MD = —7.35; 95% CI: —19.27~4.57; P < 0.23); ff{/] ProLBS + FOS T-¥il)5, JilEA & 3% (MD =
—15.06; 95% CI: —23.20~-6.91; P < 0.01); f#/H ProLBE T i), %i1&H ik (MD = —7.35; 95%
CL:-19.27~-4.57; P < 0.01); SAZHT i T it m, SONVAE LS = X, 1 ProLBS + FOS .41
RN 25 o X T B AR WA A AT R v e B E A 22 e R, 4P 4H)E, ProLBS + FOS M4 H il i) —
FERBCRAFUMAEL. S WK 3.

Probiotics Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (common) (random)
Lahiji 2021b 36 240.46 19.9000 36 256.01 16.1000 —_— :I -15.55 [-23.91;-7.19] 0.0% 40.4%
Totmaj 2020 44  34.00 18.5000 44 40.00 120.0000 T il -6.00 [-41.88; 29.88] 0.0% 9.1%
PR 2023 20 212 01400 20 315 0.1700 -1.03 [-1.13;-0.93] 100.0%  50.5%
]
' |
Common effect model 100 100 : | -1.03 [-1.13;-0.94] 100.0% .
Random effects model -7.35 [-19.27; 4.57] . 100.0%
Heterogeneity: /2 = 82.8%, 1* = 73.2421, p = 0.0029 f J ! J !
40 20 0 20 40
Probiotics Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (common) (random)
Group = ProLBS + FOS o
Lahiji 2021b 36 240.46 19.9000 36 256.01 16.1000 40—‘ : -15.55 [-23.91;-7.19] 0.0% 40.4%
Totmaj 2020 44 34.00 185000 44 40.00 120.0000 : -6.00 [-41.88; 29.88] 0.0% 9.1%
Common effect model 80 80 O : -15.06 [-23.20; -6.91] 0.0% .
Random effects model _ -15.06 [-23.20; -6.91] . 49.5%
Heterogeneity: 12 = 0%, 7 = 0, p = 0.6114 P
I
Group = ProLBE : i
IR 2023 20 212 01400 20 315 0.1700 -1.03 [-1.13;-0.93] 100.0%  50.5%
H I
' I
Common effect model 100 100 : | -1.03 [-1.13;-0.94] 100.0% .
Random effects model _— —— -7.35 [-19.27; 4.57] . 100.0%
r T T T 1
-40 -20 0 20 40

Heterogeneity: 1 = 82.8%, 1 = 73.2421, p = 0.0029
Test for subgroup differences (common effect): x = 11.40, df = 1 (p = 0.0007)
Test for subgroup differences (random effects): Xf =11.40, df = 1 (p = 0.0007)

Figure 3. Meta-analysis of tumor necrosis factor-o

3. MMERSEEF-o IEZESR

3.7. WITIRIES

PR IGURIT 53 [24]-[27 10T J5 RIS 5 LA T I 25 RE 0 epr, 20 0 26 AR B T TR 68 PR IG A8 IR VS R AR
1% 1,(OR= 0.16; 95% CI: 0.07~0.38; P < 0.0001), 7% BA Giit2im L 4).

Probiotics Control Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
Z M 2016 6 58 19 45 B 0.16 [0.06; 0.44] 68.1% 68.1%
FEER 2023 10 20 17 20 — 0.18 [0.04;0.80] 31.9%  31.9%
|
|
Common effect model 78 65 = 0.16 [0.07; 0.38]  100.0% .
Random effects model > 0.16 [0.07; 0.38] . 100.0%

[ T T 1T T 1
0.01 01 051 2 10 100

Heterogeneity: 1% = 0.0%, 7 = 0, p = 0.9050

Figure 4. Meta-analysis of diarrhea after chemotherapy
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i 7E T 5 1 25 0 R8BI PR YT AL (OR = 2.77; 95% CI: 1.25~6.13; P = 0.01), H.=7 HA G0
(A 5).

el

N

Probiotics Control Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
RERE 2023 27 50 15 50 — 2.74 [1.20; 6.23] 94.0% 94.0%
FEIR 2023 1 20 0 20 : 3.15 [0.12; 82.16] 6.0% 6.0%
]
]
Common effect model 70 70 S 2.76 [1.25; 6.13]  100.0% .
Random effects model > 2.76 [1.25; 6.13] . 100.0%
| T T T T 1

Heterogeneity: /% = 0.0%, 7 = 0, p = 0.9345
0.01 01 0512 10 100

Figure 5. Meta-analysis of complete remission rates
[E 5. EREREBNEESM

3.9. CD4* T KB 4ARa/K

FEXTFLIR A 1 CDAY T bk A M K A DL AT I 252540 dr b, PRIAI 72 [25]-[27 138 BRAE A 2 A2
B RETS B 1N B 1 CDAT T R EE 4l L K F-(MD = 2.42; 95% Cl: 1.58~3.25; P < 0.00001), H:Z=RHEAHS

NIV N
TR (L 6).
Probiotics Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (common) (random)
B3 2022 45 38.78 9.0240 41 37.44 6.3870 —_— 1.34 [-1.94; 4.63] 6.4% 6.4%
PR 2023 20 38.29 1.2100 20 35.80 1.5500 - 2.49 [1.63;3.35] 93.6% 93.6%
]
1
Common effect model 65 61 > 2.42 [ 1.58; 3.25] 100.0% .
Random effects model < 2.42 [ 1.58; 3.25] . 100.0%
Heterogeneity: 12 = 0.0%, > = 0, p = 0.5081 f T T !
-10 -5 0 5 10

Figure 6. Meta-analysis of CD4* T lymphocyte levels
[& 6. CD4* T itk B 4HREK FHIZZE 4

3.10. CD8" T ik B 4Hpa/K F

FEXF FLIE 3 ) CD8* T bk R4 M /K~ I S kAT O ZE 2 70 M, PIIURIE 72 [25]-[27] 2 WA F 23 A=
P B 0 PR A8 CD8Y T bk EX 40 A 4t e (1) /K “F-(MD = —1.42; 95% ClI: —2.33~—0.51; P = 0.002), 7%=
HAAEGHEE (WA T).

Probiotics Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (common) (random)
252022 45 26.42 7.6330 41 27.31 6.7920 —_— T -0.89 [-3.93; 2.16] 8.9% 8.9%
PBEER 2023 20 30.63 1.5400 20 32.10 1.5300 - -1.47 [-2.42;-0.52] 91.1% 91.1%
1
i
Common effect model 65 61 <> -1.42 [-2.33;-0.51] 100.0%
Random effects model < -1.42 [-2.33;-0.51] . 100.0%
Heterogeneity: 12 = 0.0%, 7 = 0, p = 0.7196 I J J 1
-10 -5 0 5 10

Figure 7. Meta-analysis of CD8" T lymphocyte levels
[ 7. CD8* T ik B 4HRR/K FHIZZE S

3.11. ARmHBXKE

X UL ESERTEARN 14 SUSS3EAT R R AW AE VP AL, IR BB, B A2 A o0 A KEOE AR, R
REAAFAE R R iR . WK 8,
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Figure 8. Funnel plot of publication bias
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