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Objective: Infantile eczema (IE), a common pediatric allergic skin disease caused by multiple inherent and external factors, is 
common in infants and young children, with skin lesions and itching as the main clinical manifestations. At present, its pathological 
mechanism has not been thoroughly clarified, but scholars believe that it is related to the joint action of various internal and external 
factors. This research aims to investigate the influences of bifid triple viable capsules plus cetirizine (CTZ) on gut microbiota (GMB) 
and immunity in children with eczema.
Methods: The complete clinical data of 162 cases of IE presented between July 2019 and July 2020 to the First Hospital of Shanxi 
Medical University were retrospectively analyzed. Children treated by CTZ alone were assigned to the control group (n = 81) and 
those by CTZ plus bifid triple viable capsules were included in the observation group (n = 81). Therapeutic efficacy, adverse reactions 
(ARs), disease recurrence, as well as changes in GMB, inflammatory factors (IFs) and immunoglobulins (Igs) were observed.
Results: The observation group was observed with a higher overall response rate and increased fecal Lactobacillus, Escherichia coli 
(E. coli) and Bifidobacterium counts after treatment versus the control group. After treatment, reduced IgG and IgM, as well as IFs, 
were found in both groups, with lower levels in the observation group. A lower incidence of ARs was determined in the observation 
group.
Conclusion: With high efficacy for the treatment of IE, bifid triple viable capsules plus CTZ can validly regulate the GMB of 
children, improve their immune function and clinical symptoms, and reduce the disease recurrence rate, which is worthy of clinical 
promotion.
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Introduction
Prenatal and early childhood environments, including smoke, airborne allergens, air pollution, various microorganisms, 
and environmental compounds, can lead to immune stress responses in children.1,2 Among them, environmental factors 
are closely associated with childhood eczema.3 Eczema is a chronic, recurrent and intensely itchy inflammatory skin 
disease that often occurs in skin folds, such as those on the elbows or behind the knees.4 The condition, which 
significantly affects approximately one-fifth of children, usually begins in infancy and sometimes continues into 
adulthood.5,6 The increasing incidence of eczema not only affects children’s health, but also brings a heavy financial, 
life and psychological burden to their caregivers.7

Cetirizine (CTZ) is a kind of histamine-1 (H1) receptor antagonist, which is often used in the treatment of allergies.8 

Histamine (HA), a key mediator of allergic reactions, causes pruritus by acting upon H1, stimulates nasal mucosa 
secretion, shrinks bronchial and intestinal smooth muscles, and relaxes microvascular smooth muscles.9 First- 
and second-generation anti-HA drugs, both of which have similar pharmacological action and therapeutic use, can be 
distinguished as the second-generation anti-HA agents have fewer side effects due to their stronger selectivity for H1 
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peripheral receptors.10 As an oral agent, CTZ is the second generation of anti-HA drugs and was listed in the Italian 
market 30 years ago.11 CTZ is widely applied to children and teenagers to treat allergic rhinitis and chronic spontaneous 
urticaria.12 CTZ acts on these allergies by selectively inhibiting peripheral H1 receptors.13 However, after drug with-
drawal, the allergy is easy to recur, which will induce itching again.14 Another drug, bifid triple viable capsules, is 
composed of Bifidobacterium, Lactobacillus and Enterococcus, which has been shown to be effective against diarrhea 
caused by GMB disturbances or enteritis and has been approved by the State Food and Drug Administration of China as 
a nonprescription drug.15 Pharmacological studies have shown that bifid triple viable, given orally, can alleviate intestinal 
inflammations via regulating beneficial and harmful flora like Lactobacillus and Escherichia coli.16–18 However, there is 
a shortage of research on the role of the two drugs in infantile eczema (IE). Accordingly, this research aims to determine 
the influences of the combined treatment of the two drugs through detecting related indexes such as gut microbiota 
(GMB) and immune function.

Methods
General Data
Data sources: One hundred and sixty-two cases of IE presented between July 2019 and July 2020 to the First Hospital of 
Shanxi Medical University and met the inclusion criteria were enrolled. According to different treatment therapies, 81 
cases were assigned to the control group and 81 to the observation group. The basic data (gender, month age and average 
course of disease) showed no significant difference (P > 0.05), indicating comparability of the two groups. The Ethics 
Committee of the First Hospital of Shanxi Medical University approved this study, and the families of the children all 
provided informed consent. This study complies with the Declaration of Helsinki.

Inclusion criteria: (1) Age: 4 months to 3 years old; (2) Diagnosed of eczema (non-exudative type); (3) No drug 
allergies nor probiotics taken half a month before treatment; (4) Normal intelligence level and mental state. Exclusion 
criteria: (1) Immune, infectious and congenital diseases; (2) Other skin diseases; (3) Viral and fungal infections; (4) 
Heart, liver and kidney dysfunction.

Methods
CTZ was given to patients in the control group. First, children were given routine treatment to prevent allergens, and 
Erfukang lotion diluted at 1:5 was applied externally, followed by the external application of Dr. Yu Body Lotion, 3 times 
a day. After that, they were given CTZ drops of different doses according to different age groups. For children aged 6 
months to 1 year, CTZ was given 5 drops/time, twice a day. Children over 1 year old were administered with CTZ at 7 
drops/time, twice daily. The treatment lasted for 30 days. On this basis, children were also treated with bifid triple viable 
capsules, per os, 1 tablet/time, 2 times per day for children of any age. Also, children were treated for 30 days. Children 
in the control group received the same treatment except for bifid triple viable capsules.

Test Results
Detection of GMB in Two Groups
GMB was detected before and 3 days after treatment. Children’s feces were collected and the contents of GMB such as 
Lactobacillus, Bifidobacterium and Escherichia coli were measured. The specific steps were as follows: 1g of fresh feces 
was put into a container, and mixed evenly with phosphate buffer (PBS), followed by centrifugation, sedimentation and 
water rinsing. Quantitative PCR was used to detect the proportion of bacteria in the samples. Fresh feces samples were 
pretreated and fecal bacterial DNA was extracted according to the instructions of the fecal bacterial genomic DNA 
Extraction Kit (ThermoFisher). Three real-time PCR reactions were performed for each diluted cDNA on StepOne Plus 
Real-time PCR System instrument (Thermo Fischer Scientific). The conditions were denaturation at 95°C for 5 
min, 95°C for 15s, 50°C for 1 min, 72°C for 45s and 87°C for 5s, for 40 cycles.

Determination of Inflammatory Factors (IFs) and Immunoglobulins (Igs)
Blood samples were obtained from all children before and 3 days after treatment. Enzyme-linked immunosorbent assay 
(ELISA) kits (Dakewe Biotech), able to detect concentrations as low as 10 pg/mL of IL-4 and 3.9 pg/mL of IL-10, were 
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responsible for serum IL-4 and IL-10 quantification, following the supplier’s instructions. IgG and IgM were determined 
using available ELISA by ELISA ImmunoWELL kits (Ben-Bio, San Diego, CA).

Adverse Reaction (AR) Rate
The incidence of ARs of the two groups was detected and compared, and the main indicators were dry mouth, diarrhea 
and lethargy. ARs with a cut-off below 2% were not listed.

Overall Response Rate (ORR) and Recurrence Rate in Two Groups
The ORR 1 month after treatment was tested, and the criteria were as follows: Markedly effective: A ≥ 70% skin lesion 
resolution in children; Effective: A ≥ 30% skin lesion resolution in children; Ineffective: A < 30% resolution or even an 
increase in skin lesions. ORR = number of cases of (markedly effective+effective)/total number of children × 100%. In 
addition, the recurrence rate after treatment was measured.

Statistical Methods
SPSS19.0 (Chinese version, SPSS Inc.) was utilized for statistical analysis of comprehensive data. A Chi-squared test 
was used for the comparison of counting data (n[%]) between groups. The paired t test was used for the comparison of 
measurement data (Mean±SD) within groups while independent sample t test for between-group comparisons. The 
difference was significant when P < 0.05.

Results
General Information
The general data (gender, average month age, average course of disease, average weight, etc.) showed no evident 
differences between groups (P > 0.05). Table 1

Fluorescence Quantitative Sample Analysis of Two Groups
Bifidobacterium, Escherichia coli and Lactobacillus counts showed non-significant differences between groups prior to 
treatment (P > 0.05), while they increased after three days of treatment in both groups, especially in the observation 
group (P < 0.05). Figure 1

The Levels of IFs
The levels of IFs differed insignificantly before treatment (P > 0.05). After three days of treatment, IL-4 and IL-10 levels 
decreased in both groups, with more obvious alleviation in inflammation in the observation group (P < 0.05). Figure 2

Table 1 Children’s General Information

Groups Observation Group  
(n=81)

Control Group  
(n=81)

t/X2 p

Gender 0.10 0.752

Male 46 (56.79) 44 (54.32)
Female 35 (43.21) 37 (45.68)

Average month age (months) 15.47 ± 7.55 15.89±6.88 0.37 0.712

Mean course of disease (months) 3.51±1.47 3.69±1.42 0.79 0.429
Average weight (kg) 14.56±5.37 14.67±5.12 0.13 0.894

Children’s family residence 0.49 0.486

Rural 25 (30.00) 21 (26.00)
Urban 56 (70.00) 60 (74.00)

Family type of children 0.59 0.442

Others 7 (10.00) 10 (14.00)
Nuclear family 74 (90.00) 71 (86.00)
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The Levels of IgG and IgM
Similarly, no obvious inter-group differences were determined in Ig G and Ig M prior to treatment (P > 0.05). Reduced Ig 
G and Ig M were found in research group and control group after three days of treatment, with more obvious 
improvements in the observation group (P < 0.05). Figure 3

The Incidence of ARs in Two Groups
The occurrence of ARs in both the research group and control group was compared and the results showed a significantly 
lower incidence in the observation group (P < 0.05). Table 2

Figure 1 Gut microbiota: (A) Bifidobacterium: Significantly increased Bifidobacterium count was found in both groups after treatment, and the increase in the observation 
group was more obvious; (B) Escherichia coli: Significantly increased Escherichia coli count was found in both groups after treatment, with more obvious increase in the 
observation group; (C) Lactobacillus: Significantly increased Lactobacillus count was observed in both groups after treatment, and the increase in the observation group was 
more obvious. 
Notes: #Indicates P < 0.05 vs before treatment; *Indicates P < 0.05 vs the control group.

Figure 2 Inflammatory factors: (A) IL-4: Both groups showed decreased IL-4 after treatment, with a lower IL-4 level determined in the observation group; (B) IL-10: Both 
groups showed IL-10 after treatment, with a lower IL-10 level determined in the observation group. 
Notes: #Indicates P < 0.05 vs before treatment; *Indicates P < 0.05 vs the control group.

Figure 3 Immunoglobulins: (A) Ig G Both groups showed significantly decreased Ig G after treatment, with a lower level found in the observation group; (B) Ig M Both 
groups showed significantly decreased Ig M after treatment, with a lower level found in the observation group. 
Notes: #Indicates P < 0.05 vs before treatment; *Indicates P < 0.05 vs the control group.
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The Overall Response Rate in Two Groups
The inter-group comparison of ORR within 1 month after treatment revealed a statistically higher ORR in the observation 
group (P < 0.05). Table 3

The Recurrence Rate in Two Groups
The recurrence rate was lower in the observation group than in the control group (P < 0.05). Table 4

Discussion
As an inflammation of the skin, eczema is a non-infectious chronic skin inflammation characterized by itching, as well as 
red rashes in most cases.19 This type of eczema/dermatitis is very common in childhood, affecting up to 25% of children 
worldwide.20 Therefore, there is a lot of research on the treatment of the disease. Based on the results obtained in this 
study, we are here to discuss the influences of bifid triple viable capsules plus CTZ therapy.

First of all, GMB detection results showed better GMB recovery in the observation group using bifid triple viable 
capsules plus CTZ therapy compared with the control group using CTZ alone. Probiotics in the intestine can modulate 
GMB, enhance gastrointestinal function, promote nutrient absorption, boost immunity and minimize bacterial growth.21 

Meanwhile, probiotics can stimulate regulatory T cells in children with eczema and suppress Th2 reaction, thus adjusting 
GMB and improving eczema symptoms.22,23 Probiotic flora abnormalities, on the other hand, may lead to abnormal 

Table 2 Incidence of Adverse Events

Classification Observation Group  
(n=81)

Control Group  
(n=81)

X2 P

Dry mouth (%) 2 (2.47) 7 (8.64)

Diarrhea (%) 0 (0.00) 3 (3.70)

Lethargy (%) 2 (2.47) 5 (6.17)
Incidence of adverse reactions (%) 4 (4.94) 15 (18.51) 7.22 0.007

Table 3 Total Effective Rate

Classification Observation Group  
(n=81)

Control Group  
(n=81)

X2 P

Markedly effective (%) 58 (71.60) 42 (51.85)

Effective (%) 21 (25.93) 27 (33.33)
Ineffective (%) 2 (2.47) 12 (14.82)

Total effective rate (%) 79 (97.53) 69 (85.18) 7.82 0.005

Table 4 Total Recurrence Rate

Classification Observation Group 
(n=81)

Control Group 
(n=81)

X2 P

Recurrence after 1 

month (%)

2 (2.47) 9 (11.11)

Recurrence after 

1 year (%)

4 (4.94) 11 (13.58)

Non-recurrence (%) 75 (92.59) 61 (75.31)
Recurrence rate (%) 6 (7.31) 20 (24.69) 8.98 0.003
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T cell reaction and the development of acute eczema.24,25 Combining this with the results of this study, it can be seen that 
the joint treatment did improve the GMB of the children due to the use of bifidum triple viable bacteria on the basis 
of CTZ.

In terms of the relief of inflammation, better improvement in the observation group despite reduced IFs in both groups 
after treatment. A study on rhinitis shows that CTZ tablets have a favorable effect on inflammation and remarkable anti- 
allergic properties.26,27 Both groups of patients took CTZ tablets, so the inflammatory reactions of both groups were well 
alleviated. However, a pharmacological study reported that in the model of enteritis in mice, oral administration of bifid 
triple viable capsules can reduce intestinal inflammation and down-regulate pro-IFs.15,16 Therefore, combined with the 
results of this study, the IFs of children treated with the combination of the two drugs will be better improved.

In addition, Ig G and Ig M levels of both groups decreased after treatment, while the two indexes of the observation 
group with combined treatment improved more obviously. Bifid triple viable capsules have been shown to not only 
effectively reduce various IFs and reduce inflammatory responses, but also effectively enhance CD4+ and reduce CD8+ 
cells in the human body.17,18 Another drug, CTZ, has the effect of improving immune cells, and minimizing cytokine 
storms caused by the immune system.8 Therefore, although the immunity of both groups was improved, the intestinal 
immune response of children in the observation group was better improved after treatment due to the combined use of 
drugs, which consequently produces various cytokines and antibodies, contributing to effectively enhanced local and 
systemic immune functions. As a result, the observation group has better treatment outcomes and a smaller chance of 
recurrence after treatment.

This study still shows some margins of improvement. The design of the study was not comprehensive enough to 
determine some other indicators that could reflect the effectiveness of the treatment, such as the level of T cells which is 
also related to immunologic function. Besides, we failed to investigate the patients’ family members’ satisfaction with the 
treatment and children’s compliance during the treatment process. Finally, the follow-up time was too short to determine 
the long-term therapeutic effect. In the future research, we will not only test and compare more indicators, but also 
continue to address these deficiencies to continuously improve the treatment methods.

Conclusion
To sum up, with remarkable curative effects in the treatment of IE, bifid triple viable capsules plus CTZ can significantly 
regulate the GMB of children, improve their immune function and clinical symptoms, and reduce disease recurrence, 
which deserves clinical expansion.
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