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Oral Lactobacillus fermentum CECT5716 in the
patients with lactational abscess treated by
needle aspiration

The late follow-up of a randomized controlled trial
Yi Zhang, MM2@, Yajun Gao, MBBS** ©, Xiangping He, MM?, Songtao Ding, MM?, Haifeng Gao, MM?2

Abstract

Background: Lactational mastitis and breast abscess cause trouble for women. It has been shown that oral probiotios%
improve breast microecology, thus alleviating inflammatory responses. Our study aims to understand the long-term effect of
Lactobacillus fermentum CECT5716 on patients with lactational breast abscess after needle aspiration.

Methods: Data continued in a randomized controlled study of 101 subjects with lactational abscess from 12 hospitals were
included. They were randomly divided into an experimental group and a control group. After needle aspiration treatment, the
experimental group was orally administrated with L fermentum CECT5716 for 4 consecutive weeks, while the control group was
treated with maltodextrin in the same way). In the third month after randomized controlled trial, the subjects were followed up by
an online questionnaire investigation. The observation indexes included the relief of breast pain, recurrence of mastitis from the
end of oral administration to the follow-up, and the effect on continuing breastfeeding.

Results: A total of 101 patients were enrolled and 83 valid questionnaires were received during follow-up, including 40 in the
experimental group and 43 in the control group. The rate of stop breastfeeding due to recurrence of mastitis was 2.5% (1/40)
in the experimental group and 18.6% (8/43) in the control group, with a statistically significant difference (odds ratio = 0.112,
95% confidence interval: 0.013-0.942, P < .05). The rate of stop breastfeeding was 10% (4/40) in the experimental group and
25.6% (11/43) in the control group, without significant difference. The pain relief rate in the experimental group was 80% (32/40),
which showed no significant difference from that in the control group, that is, 72.1% (31/43). The recurrence rate of mastitis in
the experimental group was 20% (8/40), which was not significantly different from that in the control group, that is, 16.3% (7/43).

Conclusions: In lactating women with a history of breast abscess, oral L fermentum CECT5716 may reduce the risk of stop
breastfeeding due to recurrence of mastitis.

Abbreviations: Cl| = confidence interval, L. fermentum = Lactobacillus fermentum, S. aureus = Staphylococcus aureus, WHO

= World Health Organization.
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1. Introduction

The World Health Organization recommends exclusive breast-
feeding for newborns in the first 6 months after birth and to
continue breastfeeding until the age of >2 years.!! Breast milk
can not only provide irreplaceable nutrients for infants’ growth
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and development but also prevent respiratory tract infection
and diarrhea to a certain extent and reduce the probability of
obesity in infants.”! Studies in developing countries have shown
that nonbreastfed infants are 6 to 10 times more likely to die
in the first months after birth than breastfed infants.>* Li et
al.>¢! have reported that in the recent 15 years, the exclusive

*Correspondence: Yajun Gao, MBBS, Department of Breast Surgery, Maternal
and Child, Center for Prevention and Cure of Breast Diseases, Haidian Maternal
and Child Health Hospital, Haidian District, Beijjing 100080, China (e-mail:
gaoyajunzi@sina.com).

Copyright © 2022 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is
permissible to download, share, remix, transform, and buildup the work provided
it is properly cited. The work cannot be used commercially without permission
from the journal.

How to cite this article: Zhang Y, Gao Y, He X, Ding S, Gao H. Oral Lactobacillus
fermentum CECT5716 in the patients with lactational abscess treated by
needle aspiration: The late follow-up of a randomized controlled trial. Medicine
2022;101:26(e29761).

Received: 18 September 2021 / Received in final form: 21 April 2022 / Accepted:
23 May 2022

http://dx.doi.org/10.1097/MD.0000000000029761


https://orcid.org/0000-0003-1919-0388
https://orcid.org/0000-0002-5057-9220
mailto:gaoyajunzi@sina.com
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Zhang et al. ¢ Medicine (2022) 101:26

breastfeeding rate of infants in the first 6 months in major cit-
ies in China has been far lower than the international average.
Previous studies have found that about 30% of women suffer
from mastitis during lactation.!”8! Moreover, it has been con-
firmed that lactational mastitis is one of the causes of early
weaning in lactating women."”!”! About 3% of women suffer-
ing from mastitis develop breast abscess,!'"!?! which always
requires subsequent puncture, pus aspiration, and even surgi-
cal incision, further aggravating the pain of lactating mothers.
Oral Lactobacillus fermentum (L. fermentum) CECTS5716 has
been found to improve breast microecology to treat lactational
mastitis,'3 but there is a lack of efficacy verification in abscess
to adjuvant therapy. On this basis, the preliminary randomized
controlled trial (RCT) was to verify the effect of L. fermentum
CECTS5716 in the treatment of patients with breast abscesses
during lactation. From May 2020 to August 2020, 12 hospitals
across the country were organized to conduct a randomized,
controlled, and double-blind trial, which revealed that oral L.
fermentum CECTS5716 might improve the cure rate of breast
abscess on the fifth day of the trial (preprint doi:10.21203/
rs.3.rs-280421/v1). In the third month after the trial, a fol-
low-up investigation was carried out to understand the long-
term effect of L. fermentum CECTS5716 on the patients.
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2. Materials and methods

2.1. Selection of participants

The inclusion criteria for completed RCT were as follows:
patients aged 20 to 45 years with breast abscess diagnosed
during lactation (diagnostic criteria: painful breast mass and
mass fluctuation, which may be accompanied by skin redness,
elevated skin temperature and edema, and is accompanied with
or without fever, and pus that can be removed by needle aspira-
tion!"); patients with single-cavity abscess in unilateral breast,
with the maximum diameter measured by ultrasound of >3cm
and <6 cm, and no epidermal rupture; and patients willing to be
treated with needle aspiration. The exclusion criteria included:
patients who had previously presented with a breast abscess
during the current pregnancy and lactation period; patients in
whom a medical examination revealed comorbid infections of
other organs, such as puerperal infection; patients with severe
comorbid organ dysfunction (e.g., diabetes or hepatic, renal,
or immune insufficiency); patients who did not maintain milk
production in the affected breast through breastfeeding, breast
pumping, or manual expression; patients with body tempera-
ture >37.5°C within 24 hours. The flow chart representing the
selection of study participants is shown in Figure 1.
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Figure 1. Flowchart for the selection of study participants.
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The completed trial was a multicenter, randomized, dou-
ble-blind, and controlled clinical trial. A total of 12 centers
participated in this study, and the random distribution ratio
between the experimental group and the control group was
1:1. Both groups were treated with a routine needle aspi-
ration for breast abscess. Based on needle aspiration treat-
ment, the experimental group took 1 sachet with 2g of a
freeze-dried probiotic containing 3 x 10° CFU of L. fermen-
tum CECTS5716 once a day for 4 weeks continuously from
the first needle aspiration treatment session. L. fermentum
CECTS5716 was manufactured by Biosearch Life (Granada,
Spain). During the trial, breastfeeding was continued, and the
frequency of needle aspiration was performed according to
the condition. The control group was treated with maltodex-
trin in the same way. According to the above criteria, a total
of 101 patients completed the clinical trial from May 2020
to August 2020.

The preliminary RCT was registered in the Chinese Clinical
Trial Registry (http://www.chictr.org.cn), registration number:
ChiCTR2000032682, registration date: May 6, 2020. The eth-
ics document for the previous study has been supplemented in
the Chinese Clinical Trial Registry (2020XLA025-1).

2.2. Methods.

In November 2020, the 101 enrolled patients were investigated
and followed up using a questionnaire on the Gold Data System
through the WeChat group, and the informed consent was
obtained online.

2.3. Outcomes/measurements

The main observation indexes included whether masti-
tis recurred after the preliminary trial, the relief of breast
pain during lactation, and the continuation of breastfeeding.
Recurrence of mastitis was defined as “lactational mastitis,”
definitely diagnosed in the hospital."¥ The pain was evaluated
using the visual analog scale, with a score of 1 to 3 as mild pain
and 4 to 7 as moderate-severe pain. The degree of breast pain
during the last milk removal in the 2 groups was compared
with that before the study. Pain relief was defined as relief from
moderate to severe pain to mild pain and below, and from mild
pain to no pain.

Basic information of the 2 groups.

Experimental group Control group P
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2.4. Statistical methods

SPSS 23.0 (IBM Corp., Armonk, NY) was used for statistical
analysis, and the medians were described for the measurement
data and the percentages for the count data, and the chi-square
test was used for comparison between groups.

3. Results

3.1. Basic information

In the preliminary RCT; a total of 101 patients were enrolled.
During the follow-up of this study, 83 patients completed suc-
cessfully and 18 were lost. Among them, there were 40 patients
in the experimental group (median age, 31 years; age range,
21-39 years), and 43 patients in the control group (median age,
30 years; age range, 23-41 years). The other general data are
shown in Table 1.

3.2. Comparison of weaning

As shown in Table 2, the rate of stop breastfeeding at follow-up
was 10% (4/40), during the follow-up was 10% (4/40) in the
experimental group, and 25.6% (11/43) in the control group.
The intergroup difference in the rate of stop breastfeeding was
15.6%, without statistical significance (Pearson chi-square =
3.398, P = .0635). After excluding the patients with weaning for
work personal reasons, the patients with weaning due to recur-
rence of mastitis were further counted (Table 3), revealing that
the rate of stop breastfeeding was 2.5% (1/40) in the experi-
mental group and 18.6% (8/43) in the control group. The inter-
group difference in the rate of stop breastfeeding was 16.1%,
with statistical significance (odds ratio = 0.112, 95% confidence
interval: 0.013-0.942, P = .045).

3.3. Comparison of the pain relief rate between the 2 groups

The relief rate of breast pain was 20% (8/40) in the probiotic
group and 27.9% (12/43) in the control group, without a sta-
tistically significant difference (Pearson chi-square = 0.708, P =
.400). For details, see Table 4.

3.4. Comparison of recurrence of mastitis between the 2
groups

The recurrence rate of mastitis was 20% (8/40) in the experimen-
tal group and 16.3% (7/43) in the control group. The intergroup

difference was 3.7%, which was not statistically significant
(Pearson chi-square = 0.194, P = .660). For details, see Table 5.

Variables Assignment n (%) n (%) value
Pregnancy  Singleton 33 (82.5) 35614 89 4- Discussion
. Twins 7(17.9) 8(18.6) Previous studies have found that about 3% to 20% of breast-
Production Eutoma ol 12? ggg ?g Eggg 784 feeding women suffer from acute mastitis during lactation.!!516]
, esarean delivery : : In addition, after suffering from mastitis, a considerable num-
Bregtstf(iledmg l%/lriigfjﬁ;rfg Iarl]r%ficial 122 888; 123 Eggg; 700 ber of women are suggested by health professionals to suspend
situation toedin ' ‘ breastfeeding on the affected side or stop breastfeeding com-
9 pletely.'” There is also a study showing that women who have
Table 2
Comparison of the 2 groups for weaning.
Experimental group Control group
Variables n % n % Pearson’s chi-square Pvalue
Weaning 4 10 11 25.6 3.398 .065
Continue breastfeeding 36 90 32 74.4
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Comparison of the 2 groups for weaning due to mastitis.

Experimental group

Control group

Variables n % n

% OR (95% CI) Pvalue

2.5 8
97.5 35

Weaning 1
Continue breastfeeding 39

18.6 0.112 (0.013-0.942) .045

81.4

Cl = confidence interval, OR = odds ratio.

Comparison of pain relief rate between 2 groups.

Experimental group

Control group

Variables n % n

% Pearson’s chi-square Pvalue

No relief 8 20 12
Relief 32 80 31

279 0.708
721

400

Comparison of recurrence of mastitis between 2 groups.

Experimental group

Control group

Variables n % n

% Pearson’s chi-square Pvalue

Recurrence 8 20 7
No recurrence 32 80 36

16.3 0.194
83.7

.660

suffered from mastitis and share a bed with their babies may
breastfeed longer, indicating that mastitis may be positively
correlated with breastfeeding duration.!'®! Nevertheless, masti-
tis and even local redness and swelling, pain and other infec-
tious symptoms of breast abscess will still Stop the mother from
breastfeeding. Therefore, we hope to explore a safe and effective
way to reduce weaning due to mastitis.

Relevant guidelines have proposed that the occurrence of
mastitis during lactation is closely related to galactostasis and
infectious pathogens.!'>""! In China, Jia et al®” conducted bac-
terial culture and drug sensitivity tests on 236 milk specimens
from patients with acute mastitis during lactation and isolated a
total of 108 strains of pathogenic bacteria, including 86 strains of
Staphylococcus aureus (S. aureus), accounting for 79.6%. Wang
et al?!! identified strains in 107 specimens of breast abscess, with
the bacterial detection rate reaching 44.6%, and 63% of the iso-
lated strains were of S. aureus. Boccaccio et al?*? found that
S. aureus was the main pathogen in postpartum breast abscess,
accounting for 32% to 95% of the cultured bacteria from
diagnosed patients, and its resistance to methicillin was >60%.
However, Jiménez et al?*! have found that healthy breast milk
also contains S. aureus In addition, Soto et al**! found that the
number of Lactobacillus- or Bifidobacterium-positive samples
was significantly lower in women treated with antibiotics during
pregnancy or lactation. Therefore, it is pondered deeply that
lactational mastitis is related to not only bacterial invasion and
infection but also the changes in breast microecology, which may
destroy bacterial diversity.”®! This is different from the previous
view that bacteria in breast milk only come from the mother’s
skin and oral cavity of infants.*”! As early as 1984, Benno et al?®!
have found anaerobic bacteria that cannot survive under the
aerobic environment in breast milk by testing the breast milk of
healthy women, thus proving that the bacteria in breast milk are
not completely come from the external environment. The hypoth-
esis of the enteromammary pathway put forward in recent years
suggests that bacteria may enter the breast milk from the gastro-
intestinal tract of breastfeeding women through an endogenous
pathway.?”) Under normal conditions, bacteria in the milk form a

dynamic and balanced microenvironment and breaking this bal-
ance may lead to mastitis.”” Ma et al®"! have found in a cow
model that transplanting the fecal microbiota of cows suffering
from mastitis into mice may lead to mastitis in mice, while the
symptoms of mastitis in mice taking probiotics are significantly
relieved. Therefore, it is considered that the imbalance of intesti-
nal flora is one of the important causes of mastitis, and probiotics
are an important means to restore the function of intestinal flora.
Moreover, another benefit of probiotic treatment for patients
with mastitis lies in that it can avoid the potential impact of anti-
biotic residues in breast milk on infants.??!

Martin et alP®¥ found that L. fermentum is a naturally
occurring colonizing bacterium in breast milk and may be an
important source of intestinal lactic acid bacteria in infants. In
a randomized controlled double-blind trial, Jose” et al®** con-
cluded that L. fermentum CECTS5716 is safe for infants. In con-
trast, we selected this strain for the experiment not only because
of its safety®>3¢I but also because it may be an effective therapeu-
tic alternative to antibiotics in patients with lactating mastitis.”

In the present study, no significant difference was found
in the rate of stop breastfeeding between the experimental
group (10%; 4/40) and the control group (25.6%; 11/43).
Based on this, we excluded the patients with premature wean-
ing for work and other personal reasons, and only counted
the patients who stopped breastfeeding due to mastitis.
Consequently, it was found that the probability of stopping
breastfeeding due to mastitis might be reduced after oral L.
fermentum CECTS5716 for 4 weeks. Its potential cause lies in
that the equilibrium of the microenvironment in the breast of
the experimental group was good, the discomfort was mild,
and had little effect on the enthusiasm of patients to continue
breastfeeding. Although there was no significant difference
in the probability of recurrent mastitis between both groups.
However, the data volume in this study is small, so our results
need more data support. In addition, no significant benefits
were found in relieving breast pain and reducing recurrent
mastitis between the experimental group and the control
group, which may be because the causes of breast pain and
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mastitis during lactation are very complex,!''! such as oral
problems of infants, poor sucking posture, mixed feeding,
breast squeezing, and missed feeding, and the use of L. fer-
mentum CECTS5716 cannot solve these problems.

The preliminary RCT lasted for 3 months, and there were
differences in the enrollment time of subjects. This study con-
ducted a cross-sectional investigation on all patients receiving
follow-up, resulting in differences in the follow-up time, which
may also have a certain impact on the results. Moreover, during
this study, novel coronavirus pneumonia (coronavirus disease
2019) was raging around the world, fewer subjects were fol-
lowed up, and we also considered interference of coronavirus
disease 2019 with the choice of lactating women of weaning
time, thereby affecting the trial results.

5. Conclusion

In lactating women with a history of breast abscess, oral L.
fermentum CECTS5716 may reduce the risk of weaning due to
recurrence of mastitis.
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