Dust microbiota profiles in daycare centres and risk of wheezing in early childhood
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* Environments rich in microbes, such as daycare centres, may affect respiratory health in early life
* Few studies examined the association between bacterial composition in the indoor environment and
respiratory health in children [1-3].

We aimed to investigate the associations between dust bacterial microbiota in daycare and wheezing in children

Study population

CRESPI study (Respiratory health of Children in daycare), a cohort of children attending randomly-selected daycare centres in
the Paris region between 2019 and 2022 (PI: N Le Moual)

» 515 children from 103 daycare centres were included in the analyses

Genus

Exposure assessment

+ Settled dust samples were collected in each daycare centre via an adapted vacuum cleaner with Mitests® during a one-day
visit. An area (floor covering, floor cushion) of 2 m? was vacuumed [4].

* Dust microbiota composition was assessed by 16S rRNA gene sequencing of dust samples

« Daycare dust microbiota profiles were determined by a clustering approach (partitioning around medoids, using weighted
UniFrac distance and the Silhouette method to determine the number of clusters)

Outcomes of interest

* Respiratory health of children attending daycare was evaluated by questionnaire, allowing to define as outcomes of interest:

o Ever wheeze

o Recurrent wheeze (i.e. 23 times since birth)

o Wheeze with/without impact on daily activities and/or sleep

o Wheeze with/without inhaled corticosteroid use and/or emergency care/hospitalization (i.e. severe wheeze [5])
Statistical analyses
Cross-sectional associations between microbiota profiles and respiratory health were assessed by logistic regressions using
generalized estimating equations to account for daycare centre effect, and adjusting for age of the child, daycare size (number
of children registered at the daycare centre) and season of dust sample collection

Results suggest that compared to children attending daycare centres from the “Streptococcus, Neisseria and

Haemophilus” profile:

« Children attending daycare centres from the “Streptococcus & Lactococcus ” profile were at increased risk of
recurrent wheeze

¢ Children attending daycare centres from the “Mixed with Streptococcus ” profile were at increased risk of
recurrent wheeze and wheeze with impact on daily activities and/or sleep
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Figure 1. Heatmap of the composition* in dust microbiota profiles of the 103 daycare centres
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*Taxa with > 1% relative abundance at the genus level (20 genera represented among 832 after exclusion of
chloroplast and mitochondrial sequences)

Table 1. Characteristics of the daycare centres and of children according to dust
microbiota profiles
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n=103 n=21) | (n=19) | (n=55 n=8)

Daycare size (children per daycare), mSD. 54:18  51:16 44821  57:17  60:17 0.7

Season of daycare visit (%)
April - September
October - March 7 67

a-diversity (Shannon index), mSD 39505  3.4:07

Children characteristics All children | Profile 1
(n=515) | (n=89)

Age (months), mSD 22410 23410

29 33 16
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29
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3.810.3
Profile 3
(n=297)
2110

50
50
4.6:0.4  <0.0001
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(n=34)
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0.32
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(n=95)
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Ever wheeze (%)
No
Yes

Recurrent wheeze (%)
No

68
32

70
30

65
35

68
32

74
26

0.79
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16
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18
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10
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Yes 18
Wheeze with/without impact on daily activities and/or
sleep (%)
No wheeze
Wheeze without impact
Wheeze with impact
‘Wheeze with/without inhaled corticosteroid use
and/or emergency care/hospitalization (%)
No wheeze
Wheeze without use or care/hospitalization
‘Wheeze with use and/or care/hospitalization

68
21
11

70
16
14

65 68
19 24
16 8

73
15
12

68
13
19

70
12
18

65
16
19

68 73
14 6
18 21

» Our findings are consistent with a study in households that suggested that the Lactococcus genus was

associated with an increased risk of asthma [3]

» Further studies are needed to explore the role of determinants of dust microbiota composition (e.g.

Figure 2. Representation of the 4 profiles according to Principal
Coordinates Analysis (PCoA) axes of weighted UniFrac dist:
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The 103 daycare centres were clustered into four dust microbiota profiles :
(1) “Streptococcus & Lactococcus” (n=21)

(2) “Mixed with Streptococcus” (n=19)

(3) “Streptococcus, Neisseria and Haemophilus” (n=55) — ref. profile

(4)" " (n=8)

Figure 3. Associations between dust microbiota profiles* and respiratory outcomes
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*profile 2 was considered as the reference profile
*ORs were adjusted for age of the child, daycare size and season of dust sample colfection
** No wheeze was considered as the reference category
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outdoor sources, building characteristics including ventilation, cleaning practices, etc.) and to explore
potential underlying biological mechanisms (e.g. via nasal microbiota composition)
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