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Abstract: IL33/ST2 axis activates airway eosinophils that exacerbate airway inflammation. The data was obtained
from PubMed, EMBASE, Clinical trial, Cochrane Library, Web of science, CNKI and Wanfang database with time
restrictions of 1 Jan, 2000 to 15 Feb, 2016. The meta-analysis was performed using Review Manager 5.2 software.
After searching, total 15 documents were included into this meta-analysis, involving in 633 asthma patients and 379
healthy people. The meta-analysis results revealed that the serum IL33 or ST2 level was higher in asthma patients
compared to that in healthy people. (P=0.02, 95% CI (7.57, 72.74); P<0.0001, 95% CI (31.27, 91.32)). Compared
to healthy people, severe, moderate or mild asthma patients had much higher serum IL33 level. (P<0.00001, 95%
Cl (87.86, 188.09); P<0.00001, 95% CI (31.93, 72.29); P<0.00001, 95% CI (100.51, 153.08), respectively). The
serum ST2 level in different asthma progress included severe or moderate was higher, (P<0.00001, 95% CI (50.76,
76.93); P<0.00001, 95% CI (1.02, 1.79), respectively) but nor mild. (P=0.30, 95% CI (-22.37, 72.61)). The meta-
analysis result shown the sputum IL33 was not higher in moderate asthma patients than that in healthy people.
(P=0.20, 95% CI (-1.99, 9.52)) The meta-analysis results shown that there were significantly difference between
and among two asthma progress, (P<0.00001, 95% CI (14.02, 19.09), severe vs moderate; P<0.00001, 95% ClI
(0.52, 1.24), moderate vs mild) However, there was no significant differences between severe group and mild group.
(P=0.08, 95% CI (-20.95, 336.50)). Serum IL33 and ST2 level is relevant to asthma disease. With asthma disease
progress, IL33 and ST2 are increased significantly.
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Introduction expressed on some cells, included mast cells
and Th2 cells [6]. It is found in various cells
included fibroblasts, bronchial and epithelial
cells, endothelial cells, and some immune cells,
including macrophages and dendritic cells [7].
IL-33 participates in many diseases with dual,
proinflammatory or protective roles depending
on the cellular and cytokine context, including
asthma [8, 9]. Moreover, the previous study
also shown that ST2 is expressed in the adults
and children patients with acute asthma [10].
However, the correlation between IL33 and its
receptor ST2 and asthma is unknown. It is
unknown whether IL33 or ST2 expression can
be an indicator for asthma progress.

Asthma is a complex inflammatory disease,
characterized by airway hyperresponsiveness
(AHR), airway inflammation, and reversible air-
way obstruction, affecting up to 300 million
people worldwide [1]. The development of asth-
ma is a multifactorial process which is associ-
ated with a variety of risk factors, including
environmental factors and genetic factors [2].
Allergens, viral infections, environmental tobac-
co smokes and pollutants represent the most
important exogenous risk factors [3]. As we
known, the bronchial asthma is a disease that
T helper 2 (Th2) cell plays important role. Th2
cells can produce a lot of cytokines, including

interleukin (IL)-33 [4].
b 4 In this meta-analysis, we searched and ana-

Interleukin-33 (IL-33) is a novel cytokine belong-
ing to the IL-1 family which was found in 2005
[B]. It can bind to receptors ST2, which highly

lyzed the role of IL33 and ST2 in patients with
asthma, which may be provide a foundation for
clinical diagnosis and therapy.
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Methods Inclusion and exclusion criteria

A computerized literature search was con-
ducted using Pubmed, MEDLINE, EMBASE
and Chinese databases (including CNKI and
WanFang database) from 1 Jan 2000 through
15 Feb 2016. The search strategy used medi-
cal subject heading (MeSH) terms and key-
words “interleukin-33” or “IL-33”, “ST2”, “asth-
ma”, "endotrachial”, “sputum”, “lung” and “ran-
domized controlled trials”. The patient had
no other severe disease, including immune
deficiencies. We also manually reviewed the
reference lists to identify additional relevant
studies. No language restrictions were imp-
osed.
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All studies should be fulfilled the following crite-
ria: (1) the exposure of interest was interleu-
kin-33 or the ST2; (2) the outcome of interest
was asthma; (3) all included studies should be
case-control study, cohort study, randomized
controlled trials or cross-sectional study; (4) all
included studies had no language limitation.
The study that it was comment, duplicate data,
abstract, review, and editorial or insufficient
data should be excluded.

Data extraction

Two investigators independently performed
the data extraction. When discrepancies were
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Table 1. The general data of included documents

Methodological quality

Intervention

' Publishing - -

First Author Study Randomized Allocation . .

year . Double-blind Baseline Outcomes

design method  concalment
Azazi [11] 2013 RCT Unclear Unclear Yes Similar IL33; ST2; S; SA; MA
Liu [12] 2013 RCT Unclear Unclear Yes Similar IL33; S; ST; SA; MDA
Zhang [13] 2011 RCT Unclear Unclear No Similar IL33; S; SA; MDA
Yang [14] 2011 RCT Unclear Unclear Yes Similar IL33; S; SA; MDA
Prefontaine [15] 2009 RCT Unclear Unclear No Similar IL33; S; SA; MDA
Prefontaine [16] 2010 RCT Unclear Unclear No Similar IL33; S; SA; MDA; MA
Hamzaoui [17] 2013 RCT Unclear Unclear Yes Similar  IL33; ST2; S; ST; MDA; MA
Liao [18] 2014 RCT Unclear Unclear Yes Similar IL33; S; SA; MDA
Li [19] 2013(a) RCT Unclear Unclear Yes Similar IL33; S; SA; MDA; MA
Ma [20] 2011 RCT Unclear Unclear Yes Similar IL33; S; SA; MDA; MA
Gong [21] 2002 RCT Unclear Unclear Yes Similar ST2; S
Zhang [22] 2013 RCT Unclear Unclear Yes Similar IL33; S
Li [23] 2013 RCT Unclear Unclear Yes Similar IL33; S
MiAeChu [24] 2013 RCT Unclear Unclear Yes Similar IL33; ST2; S
Gluck [25] 2012 RCT Unclear Unclear Yes Similar IL33;ST2; S
S: serum; ST: sputum; SA: severe asthma; MDA: moderate asthma; MA: mild asthma.
Table 2. The general data of included documents
o Methohodogical quality Intervention
) Publishing - .

First Author Study Randomized Allocation ) )

year . Double-blind Baseline Outcomes

design method concalment

Azazi [11] 2013 RCT Unclear Unclear Yes Similar IL33; ST2; S; SA; MA
Liu [12] 2013 RCT Unclear Unclear Yes Similar IL33; S; ST; SA; MDA
Zhang [13] 2011 RCT Unclear Unclear No Similar IL33; S; SA; MDA
Yang [14] 2011 RCT Unclear Unclear Yes Similar IL33; S; SA; MDA
Prefontaine [15] 2009 RCT Unclear Unclear No Similar IL33; S; SA; MDA
Prefontaine [16] 2010 RCT Unclear Unclear No Similar IL33; S; SA; MDA; MA
Hamzaoui [17] 2013 RCT Unclear Unclear Yes Similar  IL33; ST2; S; ST, MDA; MA
Liao [18] 2014 RCT Unclear Unclear Yes Similar IL33; S; SA; MDA
Li [19] 2013(a) RCT Unclear Unclear Yes Similar IL33; S; SA; MDA; MA
Ma [20] 2011 RCT Unclear Unclear Yes Similar IL33; S; SA; MDA; MA
Gong [21] 2002 RCT Unclear Unclear Yes Similar ST2; S
Zhang [22] 2013 RCT Unclear Unclear Yes Similar IL33; S
Li [23] 2013 RCT Unclear Unclear Yes Similar IL33; S
MiAeChu [24] 2013 RCT Unclear Unclear Yes Similar IL33;ST2; S
Gluck [25] 2012 RCT Unclear Unclear Yes Similar IL33;ST2; S

S: serum; ST: sputum; SA: severe asthma; MDA: moderate asthma; MA: mild asthma.

found, a third investigator would make the
definitive decision for data extraction. The ex-
tracted information included: the first author’s
last name, publication year, participant charac-
teristics (age and sex), sample size, variables
adjusted in the analysis.

Statistical analysis

Statistical analyses were performed with Re-
view manager version 5.2 software (The Co-
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chrane Collaboration). The heterogeneity of
trail outcome among RCTs was assessed by x?2
test (P<0.1 was defined as a significant hetero-
geneity) or I? test. The publication bias was
assessed by examining the funnel plot. Pooled
odds ratios (ORs) and 95% confidence intervals
(Cls) for all primary and secondary outcomes
were calculated by Mantel-Haenszel fixed-
effect model (FEM) if there was no statistical
heterogeneity; otherwise, the DerSimonian-
Laird random effects model (REM) was used.

Int J Clin Exp Med 2015;8(9):14935-14943



IL-33 and ST2 in asthma

A asthma healthy Mean Difference Mean Difference
Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Glucketal. 2012 19 32 2 14 27 21 -252% 5.00[3.29,6.71] o
Lietal., 2013 614 2886 80 53 48 60 250% 56.10([49.71,62.49] -
Ma etal, 2011 5231 27.01 80 26.62 3.04 20 25.0% 2568([19.62, 31.76]
Zhang etal. 2013 8114 2536 41 682 206 40 249% 74.32[66.53,8211) -
Total (95% CI) 222 147 100.0% 40.16 [7.57, 72.74] i
R - . - 1 = I + 1 + {
Heterogeneity: Tau®= 1096.49; Chi*=513.16, df= 3 (P < 0.00001); F=99% o0 20 o 20 100

Testfor overall effect Z=2.42 (P =0.02)

Faveurs experimental Favours control

B asthma healthy Mean Difference Mean Difference

Study or Subqroup  Mean _ SD Total Mean _ SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl

Gluck etal 2012 320 1038 21 290 378 27 415% 30.00[-16.63,76.63) —T—
Gong etal 2002 31224 5288 14 22877 5308 14 585% B83.47(44.22,12272) —
Total (95% Cl) 35 41 100.0% 61.30[31.27,91.32] -~
Heterogeneity: Ch” = 2.96, df= 1 (P = 0.09); P= 66% b 00 - éu 5 s:n 10 03

Test for overall effect Z= 4.00 (P < 0.0001)

Favours experimental Favours control

Figure 2. The meta-analysis of correlation between IL33 or ST2 and patients with asthma.

Results
The general data

After searching, total 15 documents [11-25]
were included into this meta-analysis (Figure
1), involving in 633 asthma patients and 379
healthy people. The characteristics of the
included studies were shown in Table 1. No
studies described randomized methods and
allocation concealment. Three studies adopted
double-blind, and the baseline of all researches
was similar (Table 2).

Correlation between IL33 or ST2 and patients
with asthma

Four documents [20, 22, 23, 25] representing
222 asthma patients and two papers [21, 25]
involving in 335 cases evaluated the correla-
tion with serum IL33 and ST2 level, respective-
ly. As shown in Figure 2A and 2B, the meta-
analysis results revealed that the serum IL33
or ST2 level was higher in asthma patients
compared to that in healthy people (P=0.02,
95% CI (7.57, 72.74); P<0.0001, 95% CI (31.27,
91.32)).

Subgroup analysis for IL33 or ST2 in patients
with asthma

As described above result, there were signifi-
cant difference between serum IL33 or ST2
level in asthma patients and healthy people.
However, the correlation IL33 or ST2 level
between different asthma progress and healthy
people is unknown. As shown in Figure 3, com-
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pared to healthy people, the severe (involving
in 10 documents [11, 12-16, 18-20, 24]), mod-
erate (involving in 10 documents [12-20, 24])
or mild (involving in 5 documents [11, 15, 17,
19, 20]) asthma patients had more higher
serum IL33 level. (P<0.00001, 95% Cl (87.86,
188.09); P<0.00001, 95% CI (31.93, 72.29);
P<0.00001, 95% CI (100.51, 153.08), respec-
tively). Similarly to IL33 in asthma patients, the
serum ST2 level in different asthma progress
included severe (involving in 2 documents [11,
241]), or moderate (involving in 2 documents [17,
24])was higher (Figure 4A and 4B) (P<0.00001,
95% CI (50.40, 76.57); P=0.03, 95% CI (3.41,
55.73)), but not mild involving in 2 documents
[11, 17]. (Figure 4C) (P=0.30, 95% CI (-22.37,
72.61) For sputum tissues from asthma pati-
ents or healthy people, only two documents
[12, 17] were included into here to reveal the
correlation between IL33 level and moderate
asthma progress. The meta-analysis result
shown the sputum IL33 was not higher in mod-
erate asthma patients than that in healthy peo-
ple (Figure 5, P=0.20, 95% CI (-1.99, 9.52).

For further understanding the IL33 and ST2
changes in asthma progress, we evaluated the
relations between and among severe, moder-
ate and mild asthma patients for IL33 or ST2
level. As shown in Figure 6, the meta-analysis
results shown that there were significantly dif-
ference between and among two asthma prog-
ress (Figure 6A, P<0.00001, 95% CI (24.02,
62.00), severe vs moderate; Figure 6C, P=
0.0006, 95% CI (31.85, 116.92), moderate vs
mild). However, there was no significant differ-
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A asthma healthy Mean Difference Mean Difference

Study or Subgrou Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI

Azazietal 2013 960 336 15 174 412 30 48% 786.00[615.33, 956.67) r
Lietal. 2013(a) 57317 8446 B0 15163 3159 35 10.7% 421.54(397.74, 445.34] 4
Liao etal 2014 23003 5613 40 11445 3391 20 107% 115.58[92.70,138.46] =»
Liuetal, 2013 506 5 30 254 47 30 109% 25.20 [22.74, 27.66) *

Ma etal., 2011 841 2017 27 2662 304 20 109% 57.48 [49.76, 65.20] =
MiAeChu et al., 2013 385 3718 A 12:2 424 15 10.8% 25.80[8.47,43.13] T
Prefontaine et al. 2009 289 8213 9 151.32 29.76 6 9.5% 137.68(75.99, 196.38] —*
Prefontaine et al. 2010 1208 224 10 894 124 10 108% 31.40[15.53, 47.27] i

Yang et al,, 2011 2083 954 30 14308 3178 25 10.3%  65.22(28.88, 101.56] —a
Zhang et al., 2011 21668 8467 45 14318 312 25 106%  73.50([45.90,101.10] =
Total (95% CI) 287 216 100.0% 137.97 [87.86, 188.09] B

Heterogeneity: Tau®= 5982.49; Chi*= 1250.45, df= 9 (P < 0.00001); F= 99%

Test for overall effect: Z= 5.40 (P < 0.00001)

100 -50 50 100
Favours experimental Favours control

B asthma healthy Mean Difference Mean Difference
udy or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Hamzaoui etal. 2013 187 071 17 092 014 22 11.3% 0.95[0.61, 1.29]
Lietal.,2013(a) 507.93 63.47 60 151.63 31.59 35 10.3% 356.30([337.13,375.47) '
Liao etal., 2014 1411 4279 40 11445 3391 20 10.2% 26.65[6.73, 46.57] e
Liu etal 2013 388 58 30 254 47 30 11.3% 13.4010.73,16.07] 5
Ma etal 2011 41.36 11.82 27 2662 3.04 20 11.3% 14.74[10.09,19.39] =
MiAeChu etal 2013 219 228 38 19.3 179 15 109% 2,60 [-9.00, 14.20] -1
Prefontaine etal 2009  265.43 79.18 8 15132 2976 10 59% 114.11[56.22,172.00] —
Prefontaine et al., 2010 898 264 10 894 124 10 10.4% 0.40 [-17.68, 18.48] =0
Yang et al, 2011 148,42 77.08 30 14308 31.78 25 9.0% 5.34 [-24.92, 35.60] -
Zhang et al., 2011 164.35 81.71 45 14318 3.2 25 9.4% 21.17 [-5.65, 47.99] T
Total (95% CI) 305 212 100.0% 52.11[31.93,72.29] -

Heterogeneity: Tau® = 935.80; Chi* = 1455.36, df= 9 (P < 0.00001); F= 99%

Test for overall effect. Z= 5.06 (P < 0.00001)

400 -50 0 50 100
Favours experimental Favours control

C asthma healthy Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI

Azazietal 2013 7322 683 15 174 412 30 16.4% 558.20[520.62, 595.78] 4
Hamzaoui et al., 2013 112 0.29 20 092 014 22 2456% 0.20 [0.06, 0.34]

Li et al.,2013(a) 251.73 57.08 60 15163 3158 35 221% 100.10[82.26,117.94] —¥
Ma etal, 2011 30.26 5.23 26 2662 3.04 20 2456% 3.64[1.23,6.05)

Prefontaine et al., 2009 251 68.78 8 151.32 29.76 6 122% 99.68 [46.40, 152.96) EE—
Total (95% CI) 129 113 100.0% 126.79 [100.51, 153.08] »
Heterogeneity: Tau®= 730.10; Chi*= 988.66, df= 4 (P < 0.00001); F=100% =_1 o0 _én 5 5"0 1001

Test for overall effect: Z= 9.45 (P < 0.00001)
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Figure 3. The meta-analysis of comparion between serum IL33 level in asthmatic with different disease progress

and that in healthy people.

ences between severe group and mild group
(Figure 6B, P=0.08, 95% CI (-20.95, 336.50)).

Discussion

In this meta-analysis, we reported that there
was a stronger relation between IL33 and/or
ST2 level of serum and/or sputum in asthma
progress. Moreover, the IL33 and/or ST2 level
in serum and/or sputum of asthma patients
were higher than that in healthy people.

Interleukin-33 (IL-33) is a recently finding cyto-
kine with lots of functions. IL.-33 has been
reported as a potent inducer of Th2 immune
responses as well as “alarmin” cytokine rele-
ased from necrotic cells [26-28]. IL33 binds to
its receptor ST2 play role, including regulation
of g inflammation and immunity [29]. IL33/ST2
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axis interaction is thought to be involved in
allergic inflammation promotion and mainte-
nance by Th2 cells, basophils, mast cells and
airway epithelium etc [30]. Therefore, IL33/ST2
axis aggravates air way inflammation by acti-
vates air way eosinophils [31]. The previous
researches [17, 32] revealed the IL33 and/or
ST2 have previously been demonstrated to be
elevated in young and adult asthmatic patients.
However, as there were a series of factors influ-
encing the IL33 and ST2 expression level in
asthma patients, including year, sex, races,
disease progress, which revealed difference
research results, therefore, it is need to evalu-
ate the relation between IL33 and ST2 and
asthma patients by a systematic reviews.

As we known, IL33 is increased in airway epi-
thelial cells and smooth muscle from asthmat-

Int J Clin Exp Med 2015;8(9):14935-14943
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A asthma healthy
Study or Subgrou Mean SD Total Mean SD Total Weight

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed. 95% ClI

Azazietal 2013 96.8 25 15 338 96 30 996%
MiAeChuetal 2013 786.4 4415 21 5623 2121 15

62.90 [49.79, 76.01]
0.4% 224.10[6.90, 441.30]

Total (95% CI) 36 45 100.0% 63.49 [50.40,76.57]
Heterogeneity: Chif= 2.11,df=1 (P = 0.15); F=53%

Test for overall effect: Z=9.51 (P < 0.00001)
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100 -50 50 100
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Mean Difference

B asthma healthy Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random. 95% Cl
Hamzaouietal 2013 2191 079 17 551 0.2 22 507% 1640([16.02,16.78)

MiAeChu et al., 2013 1136 164 38 705 63 15 493% 4310([36.99, 49.21)
Total (95% CI) 55 37 100.0% 29.57 [3.41,55.73]
Heterogeneity: Tau®= 351.56; Chi*= 73.02, df=1 (P < 0.00001); F= 99%

Test for overall effect Z=2.22 (P = 0.03)

IV, Random, 95% Ci
5]
o
B
100 -50 0 50 100

Favours experimental Favours control

C asthma healthy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random. 95% ClI IV, Random, 95% ClI
Azazietal 2013 833 53 15 339 96 30 49.9% 49.40[45.04,53.76) 2]
Hamzaoui et al., 2013 145 049 20 051 02 22 501% 094 [0.71,1.17)

Total (95% CI) 35 52 100.0% 25.12[-22.37,72.61)

Heterogeneity. Tau®= 1171.71, Chi*= 473.61, df= 1 (P < 0.00001); F= 100%
Testfor overall effect Z=1.04 (P = 0.30)

100 -50 0 50 100
Favours experimental Favours control

Figure 4. The meta-analysis of comparison between serum ST2 level in asthmatic with different disease progress

and that in healthy people.

asthma healthy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Hamzaoui et al,,2013 1.96 0.39 17 0.86 0.09 22 54.8% 1.10[0.91,1.29]
Liuetal, 2013 205 741 30 135 71 30 45.2% 7.00[3.41,10.59] i
Total (95% CI) 47 52 100.0% 3.77 [-1.99, 9.52]

Heterogeneity: Tau®=15.72, Chi*=10.33, df=1 (P = 0.001), F= 90%

100 -50 0 50 100

Test for overall effect: Z=1.28 (P = 0.20)

Favours experimental Favours control

Figure 5. The meta-analysis of comparion between sputum IL33 level in moderate asthmatic and that in healthy

people.

ics, and increasing IL33 maybe correlates with
asthma disease severit [33]. And likewise, solu-
ble ST2 (sST2) is elevated in the serum and
sputum of asthma patients [17, 33]. A study
have reported that serum ST2 expression level
is increased in patients with acute exacerba-
tion of atopic asthma.15 Accumulated data
suggesting that IL-33 is involved in lung inflam-
mation, and support the concept that ST2
maybe a therapeutic target in patients with
asthma. Endobronchial biopsies from adults
with severe asthma mild and moderate were
obtained. IL-33 was predominantly expressed
by airway smooth muscle cells (ASMC) and
endothelial and epithelial cells in patients with
asthmatic lungs but was absent in control
samples.

In this meta-analysis, the results shown there
were significant differences between serum
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IL33 and ST2 level in asthma patients and
healthy people (Figure 1). However, there is
only a document involving in ST2 in sputum
sample, so, the meta-analysis for sputum IL33
or ST2 level in patients with asthma was not
shown in here. Two papers reported IL33 was
also higher in the sputum sample from asthma
patients, however, one of them only described
the IL33 level in the sputum samples of severe
and moderate asthma patients. Therefore, the
meta-analysis results for IL33 and ST2 in spu-
tum were not included into this paper. Even so,
Liu et al. [12] and Hamzaoui et al. [17] reported
IL33 and ST2 in sputum of patients with differ-
ent asthma progress were higher than that in
healthy.

As described in Figures 2 and 3, we known that
different asthma progress included severe,
moderate and mild asthma have higher IL33

IntJ Clin Exp Med 2015;8(9):14935-14943



IL-33 and ST2 in asthma

A severe moderate

_ Study or Subgroup Mean SD Total Mean SD Total
Lietal, 2013(a) 57317 84.46 60 507.93 6347 60
Liao etal, 2014 23003 56.13 40 1411 4279 40
Liuetal 2013 50.6 5 30 388 5.8 30
Ma et al, 2011 841 2017 27 4136 1182 27
MiAeChu et al., 2013 385 379 21 219 228 38
Prefontaine et al. 2009 289 8213 9 26543 79.18 8
Prefontaine et al., 2010 1208 224 10 898 264 10
Yang etal 2011 2083 954 30 148.42 77.08 30
Zhang etal. 2011 216.68 8467 45 16435 81.71 25
Total (95% CI) 272 268

Test for overall effect: Z= 4.44 (P < 0.00001)

B severe mild
Study or Subgroup Mean SD_Total Mean

SD Total Weight

Weight
11.5%
12.4%
14.8%
14.4%
13.1%

12.5%

100.0%
Heterogeneity: Tau®= 633.54, Chi"= 108.76, df= 8 (P < 0.00001); F= 93%

Mean Difference Mean Difference

IV, Random, 95% CI IV, Random, 95% Cl
65.24 [38.51, 91.97) ———
89.93 [67.06, 110.30] —
11.80 [9.06, 14.54] -
42.74(33.92, 51.56] -
16.60 [-1.18, 34.36] —
4.3% 2357 [-53.17,100.31] +
31.00 [9.54, 52.46] —

8.3% 59.88[15.99,103.77] —_—t
8.9%  52.33[11.36, 92.80] —_—
43.01 [24.02, 62.00] -

100 -50 50 100

Favours experimental Favours control

Mean Difference
IV, Random. 95% CI

Mean Difference
IV, Random. 95% CI

Azazietal 2013 960 336 15 7322 683 15
Li et al.2013(a) 57317 8446 60 251.73 57.08 60
Ma et al 2011 841 2017 27 3026 523 26
Prefontaine et al.,2009 289 8213 9 251 68.78 8
Total (95% ClI) 111 109

Heterogeneity: Tau®= 31197.79; Chi*= 382.29, df= 3 (P < 0.00001); F= 99%

Test for overall effect Z=1.72 (P = 0.08)

227.80 (54.29, 401.31)
321.44 [295.65, 347.23)
53.84 [45.97, 61.71)
38.00 -33.77,100.77)

157.78 [-20.95, 336.50]

-500  -250 0 250 500
Favours experimental Favours control

c moderate mild Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Ci IV, Random. 95% ClI
Hamzaoui et al 2013 187 071 17 112 0.29 20 0.75[0.39,1.11] L
Li et al.,2013(a) 507.93 63.47 60 251.73 57.08 60 256.20 [234.60, 277.80] 4
Ma etal., 2011 41.36 11.82 27 3026 523 26 11.10[6.21,15.99] "
Prefontaine et al, 2008 26543 79.18 8 251 68.78 8 14.43[-58.25,87.11] -
Total (95% Cl) 112 114 74.39 [31.85, 116.92] -
Heterogeneity: Tau®= 1634.17; Chi*= 554.19, df = 3 (P < 0.00001); F= 99% {200 . 1500 3 160 ml

Test for overall effect: Z= 3.43 (P = 0.0006)

Favours experimental Favours control

Figure 6. The meta-analysis of comparison among and between severe, moderate and mild asthmatic.

and ST2 expression level than healthy people.
For sputum sample, Hamzaoui et al. [17] report-
ed IL33 and ST2 in sputum of patients with
moderate and mild asthma progresses were
higher than that in healthy. Similarly, with prog-
ress of asthma disease, the serum IL33 and
ST2 expression level were increased signifi-
cantly (Figure 5). However, there is also a pau-
city of evidence in the published literature to
help interpret relation between the sputum
IL33 and/or ST2 and patients with severe,
moderate and mild. The evidence base was
also limited by non-standardized and non-sys-
tematic reporting of outcomes.

In conclusion, although limited literatures have
reported the relation between sputum IL33
and ST2 protein expression levels and asthma
patients, our meta-analysis results shown
serum IL33 and ST2 level in asthma patients
are higher than that in healthy people. More-
over, with development of asthma disease, the
serum IL33 and ST2 level is increased signifi-
cantly. These findings may be useful for target-
ed therapy and prognosis for asthma patients.
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