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Abstract

Background: World-wide incidence and prevalence of both asthma and type 1 diabetes mellitus (T1DM) in children has been

increasing in past decades. Association between the two diseases has been found in some but not other studies. Objective: We

conducted a meta-analysis to verify such an association, and bidirectional Mendelian randomization analysis to examine the

potential cause-effect relationships. Methods: Three databases (PubMed, Embase and Web of Science) were searched from their

inception to February 1, 2021. Pooled hazard ratios (HR) or odds ratios (OR), and 95% confidence intervals, were calculated.

Associations between single-nucleotide polymorphisms with childhood asthma and T1DM were selected based on genome-wide

association studies. The outcome datasets were obtained from FinnGen study. We used the inverse variance-weighted, weighted

median and MR-Egger methods to estimate causal effects. To assess robustness and horizontal pleiotropy, MR-Egger regression

and MR pleiotropy residual sum and outlier test was conducted. Results: In meta-analysis, childhood asthma was associated

with an increased risk of T1DM (HR=1.30, 95% CI 1.05-1.61, P=0.014), whereas T1DM was not associated with the risk

of asthma (HR=0.98, 95% CI 0.64-1.51, P=0.941; OR=0.84, 95% CI 0.65-1.08, P=0.168). MR analysis indicated increased

genetic risk of T1DM in children with asthma (OR=1.308; 95% CI 1.030-1.661; P =0.028). Analysis using the IVW method

indicated not associated between T1DM and genetic risk of asthma (OR=1.027, 95%CI 0.970-1.089, P=0.358). Conclusion:

Both meta-analysis and MR study suggested that childhood asthma was a risk factor for T1DM. No epidemiological or genetic

evidence for an association of T1DM with asthma incidence. Further studies could be carried out to leverage this newfound

insight into better clinical and experimental research in asthma and T1DM. Further studies could be carried out to leverage

this newfound insight into better clinical and experimental research in asthma and T1DM.
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Records identified through
database searching (PubMed,

EMBASE and Web of science)
( n= 31,381 )

Sc
re

en
in

g
In

cl
ud

ed
E

lig
ib

ili
ty

Id
en

tif
ic

at
io

n Additional records identified
through other sources

(previous Meta-analysis)
( n= 12 )

Records after duplicates removed
( n = 30,775 )

Records screened
( n = 30,775 )

Records excluded
( n = 30,749 )

Full-text articles
assessed for eligibility

( n = 26 )

Full-text articles
excluded, with reasons*

( n = 11 )

Studies included in
qualitative synthesis

( n = 15 )

Studies included in
quantitative synthesis

(meta-analysis)
( n = 15 )

NOTE: Weights are from random effects analysis

Overall  (I-squared = 90.2%, p = 0.001)

Study

Metsala (2018)

Smew (2020)

ID

1.30 (1.05, 1.61)

1.45 (1.32, 1.60)

1.17 (1.07, 1.28)

HR (95% CI)

100.00

%

49.65

50.35

Weight

10.62 1.61

2



P
os
te
d
on

A
u
th
or
ea

22
M
ar

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
64
79
29
95
.5
09
31
50
7/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

NOTE: Weights are from random effects analysis

Meerwaldt (2002)
Mattila (2002)

ED UK-Northern Ireland (2000)

OR
Tosca (2009)

Blom (1991)

ED UK-leeds (2000)

Olesen (2001)

ED Bulgaria (2000)

ED Lithuania (2000)

Siemiatycki J (1989)
Subtotal  (I-squared = 71.3%, p = 0.000)

Douek (1999)

Smew (2020)

Rosenbauer (2003)
Stene (2004)
Cardwell (2008)

Study

HR

ED Latvia (2000)

Subtotal  (I-squared = 92.7%, p = 0.000)

Metsala (2018)

Huang (2001)

Hsiao (2015)

ID

0.80 (0.41, 1.56)
0.60 (0.32, 1.13)

0.51 (0.29, 0.88)

0.84 (0.48, 1.47)

1.08 (0.62, 1.88)

0.75 (0.52, 1.08)

0.86 (0.65, 1.14)

0.42 (0.10, 1.81)

1.62 (0.60, 4.38)

1.60 (0.80, 3.20)
0.84 (0.65, 1.08)

0.36 (0.25, 0.52)

0.91 (0.75, 1.11)

1.47 (0.70, 3.07)
1.61 (0.99, 2.61)
1.28 (0.89, 1.84)

0.86 (0.22, 3.33)

0.98 (0.64, 1.51)

0.70 (0.59, 0.84)

0.45 (0.28, 0.73)

1.52 (1.21, 1.91)

ES (95% CI)

5.88
6.13

6.75

6.64

6.73

8.21

8.82

2.31

3.91

5.68
100.00

8.20

33.48

5.37
7.26
8.22

%

2.58

100.00

33.93

7.31

32.59

Weight

10.10 1 10.2
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