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Abstract

Background: Probiotics in allergic rhinitis (AR) have shown improvement in
clinical and quality of life scores, whereas the role of synbiotics in the
treatment of AR has been poorly investigated. The purpose of this study was to
evaluate the clinical efficacy of synbiotics in children with AR.

Methods: An observational, prospective cohort study of pediatric outpatients
with AR from a private medical center in Peru (2021) was conducted. At
baseline, patients who were prescribed synbiotics during routine and those
who were not (controls) recruited and followed up on Days 30, 60, and 90 of
follow-up. Clinical efficacy was assessed with differences in Visual Analogous
Scale (VAS), Total Nasal Symptom Score (TNSS), Rhinitis Control Assessment
Test (RCAT), and the Pediatric Rhinoconjunctivitis Quality of Life Question-
naire (PRQLQ) scores between groups at follow-up. Mean differences +
standard deviation (SD) and 95% confidence intervals (95% CI) are reported.

Results: Two hundred and fifteen participants were analyzed. Compared to
controls (n = 115), those who used synbiotics (n = 100) had significantly lower
VAS (mean difference 1.3; 95% CI: 0.8-1.8), TNSS (mean difference 1.1; 95%
CI: 0.5-1.7) and higher RCAT scores and PRQLQ scores (mean difference 2.2;
95% CI: —3.3 to —1.2) and (mean difference 7.0; 95% CI: 3.1-10.9), respectively,
at Day 90 of follow-up

Conclusions: This paper reports significant improvement in clinical (VAS,
RCAT, TNSS) and quality of life (PRQLQ) scores of small and large sizes,
respectively. These preliminary findings support the need of future trials to
assess the role of synbiotics in children with AR.
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1 | INTRODUCTION

Allergic rhinitis (AR) affects up to 20%-25% of children
worldwide," in addition to showing a trend of increas-
ing prevalence over the last years.’

A group of patients with AR (e.g., of moderate or
severe disease severity) do not achieve control with
standard therapy alone and may benefit from add-on
treatment with probiotics, prebiotics, or synbiotics. In
synbiotics both pre- and probiotics act synergistically to
regulate the intestinal immune response related to
allergic diseases; thus, providing a basis to be used in
the prevention and treatment of AR.?

Several systematic reviews have shown that probio-
tics have a safety profile,*> and although they may not
prevent incident AR in childhood (if used earlier in
life),°® when used as a treatment in patients with AR,
probiotics might improve their symptoms burden,
disease control, disease severity, and quality of life.”'°
Nonetheless, synbiotics have been less investigated'': a
few number of studies have found that synbiotics
administration in AR improved symptoms,” quality of
life,'? and interleukin-17 levels.!®> Thus, more contribut-
ing research is needed to assess the benefits of synbiotics
in AR.

Therefore, the purpose of this prospective observa-
tional study was to evaluate the clinical efficacy of
synbiotics in children with AR in a private medical
center in Lima, Peru.

2 | METHODS

2.1 | Study design

We conducted a prospective cohort study of pediatric
outpatients with AR from a private medical center
located in Lima, Peru, between February 2021 and
November 2021. At baseline, a group of patients
receiving synbiotics (as part of their routinary care) and
a group who did not (controls) were recruited; then, they
were followed up monthly up to 3 months later.

2.2 | Sampling and sample size

Patients were recruited consecutively as they were
identified after their routinary medical outpatient con-
sultations. The sample size was calculated with Epidat®
v.4.2, considering a potency of 80% with a minimum
mean difference to detect of 1.1 for the Total Nasal
Symptom Score (TNSS) between groups, a standard
deviation of 2.7, and a confidence level (CI) of 95%.
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2.3 | Statistical analysis

The data analysis considered the assessment of the
difference in means of the result variables through the
application of the T-test for independent samples. The
analysis was performed in the statistical software IBM
SPSS version 26 with a significance level of .05.

2.4 | Ethics

The protocol of this study was approved by the Ethics
Committee of the Hospital Nacional Madre Nifio San
Bartolomé (reference number 01094-21, Supporting
Information: Appendix 1).

2.5 | Procedures

A summary of study procedures is shown in Table 1. All
enrolled patients were verified to receive the appropriate
doses according to local guidelines. Patients receiving
synbiotics were instructed not to consume drinks or
foods with probiotics or prebiotics, a list of such products
was provided.

2.6 | Exposure variables

The product of exposure was the synbiotics, we use
BagoVital Inmune® that is compounded by Lactobacillus
acidophilus Rosell-52, Bifidobacterium infantis Rosell-33,
Bifidobacterium bifidum Rosell-71 (5x 10° colony form-
ing units) fructooligosaccharides 750 mg and Vitamin C
12 mg and is free of sale. Synbiotics were indicated before
recruitment by the attending physician during regular
medical appointments.

2.7 | Outcome variables

The severity of AR symptoms, measured by changes in
Visual Analogous Scale (VAS) total scores between
exposure groups at follow-up; the intensity of AR
symptoms, measured by changes in total symptoms
score total scores between exposure groups at follow-
up; the control of AR symptoms, measured by changes
in Rhinitis Control Assessment Test (RCAT) total
scores between exposure groups at follow-up; and
quality of life, measured by changes in the Pediatric
Rhinoconjunctivitis Quality of Life Questionnaire
(PRQLQ) total scores between exposure groups at
follow-up.
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TABLE 1 Study procedures .
Interview
First Second Third Fourth
Procedures (baseline) (Day 30) (Day 60) (Day 90)
Setting of the interview
At office X
Remote (Zoom meeting) X X X
Clinical
Medical chart review X X X X
Clinical interview X
Total Nasal Symptom X X X X
Score (TNSS)
Disease severity (ARIA) X X X X
Visual analogous scale (VAS) X X X X
Control asthma allergic rhinitis X X
test (CARAT)
Rhinitis Control Assessment X X X X
Test (RCAT)
Pediatric Rhinoconjunctivitis X X X X
Quality of Life
Questionnaire (PRQLQ)
3 | RESULTS 3.3 | Evaluation of clinical efficacy
3.1 | Baseline description of the total Results of the association between synbiotics use and the
Sample outcomes of clinical efficacy are presented in Table 4. At

Data from a total of 215 participants, with a mean
(SD) age of 10.4 (3.7), and 55.4% of males were
analyzed (baseline characteristics are shown in
Table 2). The most frequent comorbidity was allergic
conjunctivitis (74.4%). Regarding family history, most
patients had a first-degree relative with allergic
rhinoconjunctivitis (78.2%).

Clinical characteristics related to AR are shown in
Table 3.

3.2 | Comparison by use of synbiotics

Of the 215 participants, 100 (46.5%) used synbiotics
and 115 (53.5%) not. Compared to patients who did
not use synbiotics, participants who used them had a
higher proportion of males (61.0% vs. 50.4%), family
history of asthma (77.0% vs. 57.4%), persistent AR
(87% vs. 73.9%), and of use of inhaled corticosteroids
(30.% vs. 18.3%). The differences in the proportion of
resting characteristics between exposure groups were
below 10%.

baseline, there were no differences in the VAS, TNSS,
RCAT, and PRQLQ scores between those who used
synbiotics and those who not. At Month 3 of follow-up,
synbiotics use was associated with improved disease
severity, intensity of symptoms, and quality of life: the
VAS, TNSS, and PRQLQ scores were significantly lower
by 1.3 points (95% CI: 0.8-1.8), 1.1 points (95% CI:
0.5-1.7), and 7.0 points (95% CI: 3.1-10.9), accordingly,
among those who received synbiotics compared to
controls. The RCAT score after 3 months of follow-up
was significantly higher by 2.2 points (95% CI: —3.3 to
—1.2) in those who received synbiotics (vs. controls).

4 | DISCUSSION

Our findings in this observational cohort study showed
evidence supporting the preliminary clinical benefits
of add-on treatment with synbiotics in children with
AR. Among those who used synbiotics compared to
controls, there was a significant improvement in
quality of life (PRQLQ) scores. Differences in clinical
scores of disease severity (VAS), disease control
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TABLE 2 Baseline characteristics of

Use of synbiotics ) ) R
patients with allergic rhinitis from a

No Yes Total . . S
Characteristics N=115 (%) N=100(%) N=215 (%) private medical center in Lima,
Peru (2021)
Age (years) (mean + standard deviation) 10.4 +3.6 104 +3.8 10.4 +£3.7
Sex
Female 57 (49.6) 39 (39.0) 96 (45.6)
Male 58 (50.4) 61 (61.0) 119 (55.4)
Asthma
No 42 (36.5) 30 (30.0) 72 (33.5)
Yes 73 (63.5) 70 (70.0) 143 (66.5)
Allergic conjunctivitis
No 27 (23.5) 28 (28.0) 55 (25.6)
Yes 88 (76.5) 72 (72.0) 160 (74.4)
Atopic dermatitis
No 61 (53.1) 56 (56.0) 117 (54.4)
Yes 54 (46.9) 44 (44.0) 98 (45.6)
Drug allergy
No 75 (65.2) 71 (71.0) 146 (67.9)
Yes 40 (34.8) 29 (29.0) 69 (32.1)
Food allergy
No 97 (84.3) 93 (93.0) 190 (88.4)
Yes 18 (15.7) 7 (7.0) 25 (11.6)
Family history of asthma
No 49 (42.6) 23 (23.0) 72 (33.5)
Yes 66 (57.4) 77 (77.0) 143 (66.5)

Family history of allergic rhinoconjunctivitis
No 22 (19.1) 25 (25.0) 47 (21.8)
Yes 93 (80.9) 75 (75.0) 168 (78.2)
Family history of atopic dermatitis
No 51 (44.3) 54 (54.0) 105 (48.8)
Yes 64 (55.7) 46 (46.0) 110 (51.2)
Family history of drug allergy
No 100 (87.0) 79 (79.0) 179 (83.3)
Yes 15 (13.0) 21 (21.0) 36 (16.7)

Family history of food allergy

No 103 (89.6) 96 (96.0) 199 (92.6)
Yes 12 (10.4) 4 (4.0) 16 (7.4)
(RCAT), and intensity of symptoms (TNSS) were also These study results contribute to the scarce previous

significant but in less proportion. These findings may  evidence evaluating synbiotics treatment in patients with
guide further assessments of the efficacy of synbiotics AR.? Jalali et al."* conducted a crossover RCT in Iran
in children with AR. (2015) among patients with persistent AR (n = 152, mean



GALVAN CALLE ET AL.

Immunity, Inflammation and Disease

_Wl LEY—Iﬂ

TABLE 3
rhinitis (AR) from a private medical center in Lima, Peru (2021)

Clinical characteristics of patients with allergic

Use of synbiotics

No Yes Total
Characteristics N=115(%) N=100 (%) N=215 (%)
Type of AR
Persistent 85 (73.9) 87 (87.0) 172 (80.0)
Intermittent 30 (26.1) 13 (13.0) 43 (20.0)
Severity of
AR (ARIA)
Mild 55 (47.8) 45 (45.0) 100 (46.5)
Moderate 60 (52.2) 55 (55.0) 115 (53.5)
Use of
antihistaminic
No 33 (28.7) 25 (25.0) 58 (27.0)
Yes 82 (71.3) 75 (75.0) 157 (73.0)
Use of inhaled corticosteroids
No 94 (81.7) 70 (70.0) 146 (67.9)
Yes 21 (18.3) 30 (30.0) 51 (23.7)
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age + SD: 30.1 + 7.6); they compared budesonide + pro-
biotic (seven different gram-positive organisms + fruc-
tooligosaccharide) versus budesonide + placebo, finding
significantly improvements in quality of life (physical
and mental components of the Short Form 36-Item
Health Survey: Cohen effect sizes=0.40 and 0.33,
respectively), and clinical scores (sinonasal outcome test
22: Cohen effect size = 1.31; Control of Allergic Rhinitis
and Asthma Test: Cohen effect size =1.14). Dehnavi
et al."® conducted a randomized controlled trial (RCT)
among patients with AR (mean age + SD: 24.0 + 12.8) in
Iran (2016); they compared immunotherapy + synbiotic
by 2 months (Streptococcus thermophilus, Bifidobacterium
spp., Lactobacillus spp., and fructooligosaccharide; n = 8)
versus placebo + immunotherapy (n=9), showing no
significant differences in clinical symptoms (sinonasal
outcome test 22) or quality of life (mini-Rhinoconjunctivitis
Quality of Life Questionnaire), but a significant decrease in
interleukin-17 levels at 6 months of follow-up. Last, daily
administration of synbiotics for 6 months (Lactobacillus
rhamnosus, Bifidobacterium breve, Propionibacterium freu-
denreichii, galacto-oligosaccharides) to newborn infants from
pregnant mothers (who received the same probiotics before

TABLE 4 Clinical efficacy of synbiotics use in patients with allergic rhinitis from a private medical center in Lima, Peru (2021)

Use of synbiotics

No Yes

Outcome N Mean (SD) N Mean (SD)
VAS
Baseline 115 6.4 (2.1) 100 6.6 (2.2)
Day 30 of follow-up 104 3.9 (2.1) 98 2.8 (1.8)
Day 60 of follow-up 104 3.9 (2.1) 98 2.8 (1.8)
Day 90 of follow-up 99 3.4 (1.9) 92 2.1(1.8)
TNSS
Baseline 115 6.4 (2.8) 100 6.7 (3.1)
Day 30 of follow-up 104 3.9 (2.5) 98 2.7 (2.1)
Day 60 of follow-up 104 3.9 (2.5) 98 2.7 (2.1)
Day 90 of follow-up 99 3.4 (2.2) 92 2.3 (1.8)
RCAT
Baseline 115 18.3 (5.3) 100 18.6 (5.3)
Day 30 of follow-up 104 20.3 (3.3) 98 21.7 (2.4)
Day 60 of follow-up 104  23.8 (4.1) 98 258 (3.1)
Day 90 of follow-up 99 24.4 (4.0) 92 26.7 (3.3)

Total Difference® (No — Yes)

N Mean (SD) Mean 95% CI p Value
215 6.5 (2.1) -0.1 (=0.7—0.4) 618
202 3.4 (2.0) 1.2 (0.6-1.7) <.001
202 3.9 (2.0) 1.2 (0.6-1.7) <.001
191 2.8 (1.9) 1.3 (0.8-1.8) <.001
215 6.5(2.9) —-0.2 (=1.0-0.5) 529
202 3.3 (2.4) 1.1 (0.5-1.8) .001
202 3.3 (24) 1.2 (0.5-1.8) .001
191 2.9 (2.1) 1.1 (05t01,117)  <.001
215 18.5 (5.1) —-0.3 (-1.7-1.1) .646
202 21.0 (2.9) -1.3 (=2.2 to —0.6) .001
202 24.8 (3.8) -1.9 (0.5 to —2.9) 920
191 25.5(3.9) —2.2 (=3.3t0 —-1.2) <.001

(Continues)
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TABLE 4 (Continued)

Use of synbiotics

No Yes

Outcome N Mean (SD) N Mean (SD)
PRQLQ
Baseline 115 46.5 (24.4) 100 43.4 (24.2)
Day 30 of follow-up 104 14.0 (13.9) 98 19.5 (16.4)
Day 60 of follow-up 104 19.9 (17.3) 98 14.2 (14.4)
Day 90 of follow-up 99 16.6 (15.4) 92 9.6 (11.9)

Open Access,

Total Difference® (No — Yes)

N Mean (SD) Mean 95% CI p Value
215 451 (24.3) 3.4 (-3.2-10.1) 310
202 16.8 (15.5) 5.5 (1.2-9.7) 011
202 17.2 (16.1) 5.7 (1.3-10.1) .001
191 13.3 (14.2) 7.0 (3.1-10.9) .001

Abbreviations: PRQLQ, Pediatric Rhinoconjunctivitis Quality of Life Questionnaire; RCAT, Rhinitis Control Assessment Test; TNSS, Total Nasal Symptom

Score; VAS, Visual Analogous Scale.
“Differences <.05 are bolded.

childbirth) did not reduce the incidence of allergic diseases
(including AR) in an RCT from Finland (2000-2003) by
Kukkonen et al.'*

Previous RCTs show the need to standardize
target populations (of higher sample sizes), the type of
synbiotic used, the outcomes of interest, and the length
of follow-up in the assessment of synbiotics for the
prevention or treatment of AR. Besides, our findings of
improved clinical (TNSS, VAS, and RCAT) and quality of
life scores (PRQLQ) with synbiotics treatment may be
compared with minimal important differences for each
instrument and with studies using probiotics only.

In our study, synbiotics caused a significant improve-
ment of clinical scores: VAS (mean difference 1.3; 95% CI:
0.8-1.8), TNSS (mean difference 1.1; 95% CI: 0.5-1.7) and
RCAT scales (mean difference 2.2; 95% CI: —3.3 to —1.2)
were significantly lower among those who received
synbiotics (vs. controls). In the case of probiotics, a
metanalysis (2016)'° showed clinical benefits of their use
in 77% (n=17/22) of RCTs. Also, probiotics reduced
significantly nasal and ocular symptoms score (mean
standard difference: —1.23 and —1.8, respectively). More
recent metanalysis (2022)">"'” confirmed at least a small
and heterogeneous clinical benefit with synbiotics.

A significant improvement in quality of life was
associated with synbiotics in our study: PRQLQ score
was significantly higher (mean difference 7.0; 95% CIL:
3.1-10.9) among children who used synbiotics (vs.
controls); this difference was large and above the
minimal important difference of 0.5. In the case of
probiotics, the same meta-analysis (2016)'° associated
their use with significant improvement in the total
quality of life scores (mean standard difference: —1.84)."°

However, our study has limitations related to the
observational design and the prescription bias may be
present since there were relevant differences between
synbiotic and control groups. Additionally, even though

12-14

this study has a control group a placebo effect may be
present. Our findings may inform future studies to define
the role of synbiotics in the context of AR.
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