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META-ANALYSIS OF OBSERV STUDIES IN EPIDEMIOLOGY

Association Between the MUC5B Promoter Polymorphism
rs35705950 and Idiopathic Pulmonary Fibrosis

A Meta-analysis and Trial Sequential Analysis in
Caucasian and Asian Populations

Qing-Qing Zhu, MD, Xin-Lin Zhang, MD, Si-Min Zhang, MM, Shao-Wen Tang, PhD,
Hai-Yan Min, PhD, Long Yi, PhD, Biao Xu, MD, PhD, and Yong Song, MD, PhD

Abstract: Idiopathic pulmonary fibrosis (IPF) is a progressive disease
with a poor prognosis. A number of studies reported the association
between MUCSB promoter polymorphism rs35705950 and IPF, but
substantial inconsistent findings were observed and the strength of
association remains unclear.

The aim of the study was to investigate the association between
rs35705950 and IPF in different ethnic populations.

PubMed, EMBASE, Web of Science, and CENTRAL were searched
from their inception to April 15, 2015. Allelic and phenotypic com-
parisons were conducted separately, as were comparisons in Caucasian
and Asian populations. A meta-analysis with trial sequential analysis
was conducted.

Nine studies presented in 7 full-text articles were included, encom-
passing 2733 IPF patients and 5044 controls. Six studies were carried
out in the Caucasian population, and 3 in the Asian population. Minor
T allele was associated with an increased risk of IPF compared with G
allele (odds ratio [OR] 4.85, 95% confidence interval [CI] 3.79-6.21,
P=5.88 x 10°%), as were TG and TT genotypes compared with GG
genotype (TG vs GG: OR 6.20, 95% CI 5.14-7.48, P=1.70 x 10~%";
TT vs GG: OR 11.29, 95% CI 5.69-22.40, P=4.22 x 10~'%), in an
allele dose-dependent manner. These observations were confirmed in
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trial sequential analysis in both populations. The strength of association
was more remarkable in the Caucasian population than in the Asian
population, and no homozygous 77T genotype was detected in the Asian
population in our study.

Our study revealed strong association between the MUCS5B promo-
ter r$35705950 polymorphism and the risk of IPF. The strength of
association between rs35705950 minor 7 allele and IPF susceptibility
was particularly evident in the Caucasian population, and milder but still
significant in the Asian population.

(Medicine 94(43):1901)

Abbreviations: CI = confidence interval, DLCO = diffusion
capacity of lung for carbon monoxide, FVC = forced vital capacity,
HWE = Hardy—Weinberg equilibrium, IIP = idiopathic interstitial
pneumonia, IPF = idiopathic pulmonary fibrosis, OR = odds ratios,
TSA = trial sequential analysis.

INTRODUCTION

diopathic pulmonary fibrosis (IPF) remains the most common

and severest form of idiopathic interstitial pneumonia (IIP)
with a complex and yet poorly understood pathophysiology.'
Although occurring primarily in older adults, IPF is a progress-
ive disease with an extremely poor prognosis: the mortality rate
of IPF is similar to that of end-stage lung cancer,” partially
because that IPF minimally responses to pharmacological inter-
ventions.'

Genetic studies have added new knowledge of IPF target
genes and might provide target for novel treatment.* Recently, a
variant in the promoter region of a mucin gene (MUC5B)
showed strong linkage with IIP in 82 families, and was associ-
ated with increased risks of both familial and sporadic IPF>:
heterozygous carriers of the minor T allele of this polymorphism
(rs35705950) increased IPF risk by 9-fold and homozygous
carriers by 22-fold.> Thereafter, a host of similar designed case-
control studies were carried out, with the majority performed in
the Caucasian population*™® and several in the Asian popu-
lation.*'® The rs35705950 polymorphism was more common
in Caucasian population, and studies in this population gener-
ated largely consistent finding, but the extent of association
varied. While in the Asian population, the variation was rare and
substantial inconsistent findings were observed across studies.

It is notable that the sample sizes of IPF patients were small
to modest in most of the studies (particularly studies in the
Asian population), which limited the power of detection in each
individual study. Meta-analysis could increase the statistical
power and decrease random errors, and thus was recommended
by the Human Genome Epidemiology Network to confirm the

www.md-journal.com [ 1


http://dx.doi.org/10.1097/MD.0000000000001901

Zhu et al

Medicine * Volume 94, Number 43, October 2015

strength of a genetic association.'' ~'? Therefore, in this study,
we performed a meta-analysis to evaluate the association
between MUCS5B 1s35705950 and risk of IPF. Provided the
vast difference of genetic profiles in different ethnic popu-
lations, we also performed stratified analyses to determine
whether a significant association exists in the Asian population
and to determine the strength of association in the Caucasian
population. Meanwhile, trial sequential analysis (TSA) was
conducted to confirm the robustness of findings from meta-
analysis.

MATERIALS AND METHODS

Literature Search

We sought to identify published studies evaluating the
association between MUCS5B promoter polymorphism
rs35705950 and IPF. We searched PubMed, EMBASE, Web
of Science, and the Cochrane Central Register of Controlled
Trials (CENTRAL) from their inception to April 15, 2015,
using the following search terms and key words: MUCSB;
rs35705950; idiopathic pulmonary fibrosis; IPF; and poly-
morphism (Search strategy in Supplemental content, http://
links.lww.com/MD/A490). We also manually checked refer-
ences of the identified reports and relevant reviews. No
language and ethnicity restrictions were imposed. Ethical
approval and informed consent were not necessary because
our analyses were based on data from previously published
studies.

Study Selection

Two investigators (Q-QZ and X-LZ) independently
assessed the eligibility of studies. For inclusion, studies had
to meet the following criteria: included IPF patients and
healthy controls; genotyped MUCS5B promoter polymorphism
rs35705950 in both groups; provided the genotypic or allelic
distribution of rs35705950, that is, reported the number of
patients with each genotype (allele) or directly provided odds
ratios (ORs) with corresponding confidence intervals (Cls); and
were published as either full-text articles or abstracts. We
excluded studies without a control group; studies performed
in patients with mixed interstitial lung abnormalities in which
data on IPF patients could not be independently obtained; and
studies conducted on the same cohort, but with smaller sample
size.

Outcomes

The prespecified primary endpoint was to investigate
whether MUC5B rs35705950 could increase the risk of IPF
in the overall population. The secondary endpoint was to
determine whether there was a difference on the strengths of
association between MUCS5B 1535705950 and IPF among
different ethnic populations.

Data Collection and Quality Assessment

Two reviewers (Q-QZ and X-LZ) independently extracted
the following information: first author, year of publication, the
performing country of the study, the ethnicity of IPF patients
and controls, number of IPF patients and controls, clinical
characteristics of IPF patients (including age, sex, smoking
status, forced vital capacity [FVC], and diffusion capacity of
lung for carbon monoxide [D; CO]J), genotyping methods, and
whether Hardy—Weinberg equilibrium (HWE) was achieved in
the control group. For each study, we recorded the number of
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patients harboring each genotype and the number of each allele,
or ORs with their corresponding 95% Cls when raw genotypic
or allelic distribution could not be obtained. The quality of
included studies was evaluated by 2 reviewers (Q-QZ and
H-YM) with the Newcastle—Ottawa Scale criteria.

Statistical Analysis

To assess the association between MUC5B rs35705950 and
the risk of IPF, we analyzed the genotypic (additive model: GT
vs GG, and TT vs GG) and allelic (allele T vs allele G)
frequencies between IPF patients and controls separately. We
chose the additive model because previous studies revealed that
the observed genotypic frequencies of rs35705950 were con-
sistent with an additive genotypic effect on the risk of IPE.> ORs
and their corresponding 95% Cls were pooled across studies
using the DerSimonian—Laird random-effects models, which
took account into possible heterogeneity.'® Studies in which 1
genotype was not detected in any of the groups (case and
control) were excluded in the analysis of that comparison.
For studies in which 1 genotype was not detected in only
one of the groups, the estimate effect and its 95% Cls were
calculated after adding 0.5 to each cell of the 2 x 2 table for that
study."'> The P statistic and chi-square—based Q test were
used to assess the heterogeneity across studies.'®!” In case F
was higher than 50% or P value of Q statistics test was below
0.10, significant heterogeneity was indicated. Publication bias
was assessed by visual inspection of the funnel plot and by
performing Egger test.'® Sensitivity analyses were carried out to
evaluate the consistency of the results by omitting one study
at a time."® All meta-analyses were conducted with the
STATA version 11.0 (STATA Corporation, College Station,
TX) software.

Repetitive significance test of sparse and accumulated data
may result in type I errors.'® TSA could reduce type I error
because it combines estimation of required information size
(RIS) with adjusted threshold for statistical significance.?® TSA
was performed by anticipating a 20% relative risk reduction, an
overall 5% risk of a type I error, and a statistical test power of
80%. Accordingly, the required diversity-adjusted information
size was estimated.”!

The meta-analysis was in accordance with the Meta-
analysis of Observational Studies in Epidemiology (MOOSE)
checklist.

RESULTS

Study Selection and Characteristics

The flow diagram of the meta-analysis was shown in
Figure 1. Our systematic literature search generated 138 studies.
After excluding 59 duplicate publications and 50 review articles
or editorials, 29 records remained. In these 29 records, 16
clearly did not meet the inclusion criteria based on titles and
abstracts, leaving 13 studies for full-text review.*~'%*-28Six
studies were further excluded, in which 2 studies evaluated the
effect of MUC5B 1535705950 on symptom severity or survival
without control groups,*=* 2 studies were conducted in patients
with mixed interstitial lung abnormalities in which data on IPF
patients could not be independently obtained,”>**® and 2 stu-
dies?”*® were conducted on the same but smaller cohorts as with
other study with larger population.* (Fig. 1) Thus, 9 studies
presented in 7 full-text articles were included, encompassing
2733 IPF patients and 5044 controls.* '* Six studies were
carried out in the Caucasian population,* ® and 3 were in the
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First author (year) Allele T vs. allele G OR (95% Cl)  Weight, %
+ Caucasian E

Seibold, et al. (2011) -.- 595 (4.42,8.01)  19.10

Noth, et al. (2013) B 341(2.97,3.90) 2443

Borie, et al. (2013) - 5.22(3.99,6.81) 2017

Stock, et al. (2013) -- 4.70(3.30,6.70) 17.11

Horimasu, et al. (2014)

11.05 (3.30, 36.99) 3.61

Peljto, et al. (2015) e 7.36(2.70, 20.10)  4.93
Subtotal (I-squared = 75.8%, P = 0.001) <f> 4.99 (3.74, 6.66) 89.35
Test for subtotal effect: z = 10.91, P = 1.07 x 10%7) '

+ Asian :
Horimasu, et al. (2014) 447 4.34(1.02,18.49) 2.62
Wang, et al. (2014) —q'— 4.33(1.99,942) 7.32
Peljto, et al. (2015) i 4.05(0.22,73.69) 0.71
Subtotal (I-squared = 0.0%, P = 0.999) <> 4.32(2.22,8.41) 10865
Test for subtotal effect: z = 4.30, P = 1.68 x 10%) E

+ Overall (I-squared = 61.4%, P = 0.008) O 4.85 (3.79, 6.21)  100.00

Test for subtotal effect: z = 12.52, P = 5.88 x 10%)

T
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FIGURE 2. MUC5B rs35705950 minor T allele increased risk of IPF compared with G allele. Forest plot of odds ratios (ORs) and 95%
confidence intervals (95% Cls) from each study, subgroup, and overall analysis were shown. Subgroup analyses were stratified by

ethnicity. IPF =idiopathic pulmonary fibrosis.

allele, T allele significantly increased IPF susceptibility in both
the Caucasian population (OR 4.99, 95% CI 3.74-6.66,
P=1.07x10"%"; Figure 2) and the Asian population (OR
4.32, 95% CI 2.22-8.41, P=1.68 x 10~ >; Fig. 2). These sig-
nificant associations were confirmed by TSA in both popu-
lations (Figure S1 and S2 in supplemental content, http://
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FIGURE 3. Trial sequential analysis of rs35705950 polymorphism
and IPF risk using the allelic model (T allele vs G allele). TSA
confirmed results from meta-analysis in Figure 2. IPF =idiopathic
pulmonary fibrosis, TSA=trial sequential analysis.
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links.lww.com/MD/A490). Although the accrued sample size
did not reach RIS in the Caucasian population, the association
was prior established (Figure S1, http://links. Iww.com/MD/
A490). Significant level of heterogeneity was detected in
analysis of the Caucasian population (I°=75.8%, 95% CI
46%—-89%, P=0.001), but not in the Asian population
(F=0, P=0.999). The funnel plot seemed asymmetric
(Figure S3, http://links.Iww.com/MD/A490), but Egger test
did not reveal significant publication bias (P =0.104).

MUCS5B rs35705950 GT Genotype Increased Risk
of IPF Compared With GG Genotype

Eight studies involving 2650 IPF patients and 4933
controls contributed to the overall analysis. The MUC5B
rs35705950 GT genotype significantly increased the risk of
IPF as compared with GG genotype (OR 6.20, 95% CI 5.14—
7.48, P=1.70 x 1078"; Fig. 4). In the TSA, the calculated RIS
was 12,848. Although the pooled sample size did not exceed the
RIS, the cumulative crossed the traditional boundary, the trial
sequential monitoring boundary, and prior established the
association (Fig. 5), suggesting further studies are not required
as this significant association is unlikely to be changed. There
was no significant heterogeneity across these studies
(P =19.9%, 95% CI 0%—62%, P = 0.272). No publication bias
was detected by visual inspection of funnel plot (Figure S4,
http://links.lww.com/MD/A490) or Egger test (P = 0.498). Sen-
sitivity analysis showed that no study could significantly affect
the result. Subgroup analyses stratified by ethnicity demon-
strated that GT genotype was associated with a significantly
higher IPF susceptibility in the Caucasian population (OR 6.59,
95% CI 5.15-8.43, P=9.68 x 10~°'; Fig. 4), and less remark-
able but still significantly higher risk of IPF in the Asian
population (OR 4.43, 95% CI 2.26-8.70, P=1.49 x 10™°;
Figure 4). TSA confirmed these positive results in both popu-
lations (Figure S5 and S6 in supplemental content, http://

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.


http://links.lww.com/MD/A490
http://links.lww.com/MD/A490
http://links.lww.com/MD/A490
http://links.lww.com/MD/A490
http://links.lww.com/MD/A490
http://links.lww.com/MD/A490
http://links.lww.com/MD/A490

Medicine * Volume 94, Number 43, October 2015

MUCSB Polymorphism Rs35705950 Increases IPF Risk

First author (year)

GT vs. GG

OR (95% Cl)  Weight, %

- Caucasian
Seibold, et al. (2011)
Noth, et al. (2013)
Borie, et al. (2013)
Stock, et al. (2013)
Horimasu, et al. (2014)
Subtotal (I-squared = 50.2%, P = 0.090)
Test for subtotal effect: z = 14.98, P = 9.68 x 10°%")
- Asian
Wang, et al. (2014)
Horimasu, et al. (2014)
Peljto, et al. (2015)

9.00 (6.20, 13.10) 18.07
524 (443,6.20) 4261
6.61 (4.50, 9.70) 17.41
6.55 (4.09, 10.51) 12.64
10.33 (2.87, 37.25) 2.06

6.59 (5.15,8.43) 92.80

4.45(2.03,9.77) 5.21
4.46 (1.03, 19.37) 1.58

Subtotal (l-squared = 0.0%, P = 0.999)
Test for subtotal effect: z = 4.33, P=1.49 x 10°%)

*Overall (l-squared = 19.9%, P=0.272)
Test for overall effect: z = 19.12, P= 1.70 x 10°%")

S bl o

4.10 (0.22, 75.00) 0.41
4.43 (2.26,8.70) 7.20

6.20 (5.14, 7.48) 100.00

T
0.2 1
Decreased risk

T
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FIGURE 4. MUC5B rs35705950 GT genotype increased risk of IPF compared with GG genotype. Forest plot of odds ratios (ORs) and 95%
confidence intervals (95% Cls) from each study, subgroup and overall analysis were shown. Subgroup analyses were stratified by ethnicity.

IPF =idiopathic pulmonary fibrosis.

links.lww.com/MD/A490). A moderate level of heterogeneity
was detected in the Caucasian population (I = 50.2%, 95% CI
25%—72%, P=10.090) and no heterogeneity in the Asian
population (> =0, P=0.999).
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FIGURE 5. Trial sequential analysis of rs35705950 polymorphism
and IPF risk using the genotypic model (GT genotype vs GG
genotype). TSA confirmed results from meta-analysis in Figure 4.
IPF =idiopathic pulmonary fibrosis, TSA = trial sequential analysis.
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Muc5b Rs35705950 TT Genotype Increased Risk
of IPF in Caucasian Population Compared With
GG Genotype

All 3 studies conducted in the Asian population did not
report any individual carrying a homozygous 77 genotype in
both IPF patients and controls, and thus were not included in the
analyses of association between 77T genotype and IPF risk. Five
studies involving 2202 IPF patients and 3523 controls in the
Caucasian population were included in the analysis. The
MUCSB 135705950 TT genotype was associated with a sig-
nificantly higher risk of IPF in the Caucasian population
compared with GG genotype (OR 11.29, 95% CI 5.69—
22.40, P=4.22 x 10~"%; Fig. 6), with a risk even higher than
TG genotype. Moreover, TSA provided reliable evidence
that this association was true positive (Fig. 7). A significant
heterogeneity was detected (I“=60.2%, 95% CI 39%—77%,
P=0.040). Sensitively analysis revealed no significant
difference.

DISCUSSION

We made a comprehensive meta-analysis with TSA of
9 studies, including 2733 IPF patients and 5044 controls, and
found strong association between MUCS5B 1535705950 poly-
morphism and IPF susceptibility. The strength of association
between rs35705950 minor T allele and IPF susceptibility was
particularly evident in the Caucasian population, and milder but
still significant in the Asian population.

To investigate the difference of strength association among
different ethnic populations is important and one of the major
endpoints in our study. We revealed that the frequency of
minor 7 allele was substantially lower in the Asian population
(40/3716 [1.08%]) than in the Caucasian population (2397/
11838 [20.2%]), with regard to both IPF patients (19/896 [2.1%)]
vs 1583/4570 [34.5%]) and healthy controls (21/2820 [0.74%)]
vs 814/7268 [11.2%]). All 3 studies conducted in the Asian

www.md-journal.com | 5
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First author (year) T vs. GG OR(95% Cl)  Weight, %
Seibold, et al. (2011) —ﬁH 21.80 (5.10, 93.50) 14.07
Noth, et al. (2013) = 552(3.42,891) 3233
Borie, et al. (2013) E 19.15 (9.4, 38.84) 27.26
Stack, et al. (2013) 10.03 (3.75,26.82) 21.44

Horimasu, et al. (2014)

Overall(l-squared = 60.2%, P = 0.040)
Test for subtotal effect: z = 6.93, P = 4.22 x 10°?)

17.00 (0.94, 306.90) 4.90

11.29 (5.69, 22.40) 100.00

T
Decreased risk 051

T
Increased risk 400

FIGURE 6. MUC5B rs35705950 TT genotype increased risk of IPF compared with GG genotype. Forest plot of odds ratios (ORs) and 95%
confidence intervals (95% Cls) from each study and overall analysis were shown. IPF =idiopathic pulmonary fibrosis.

population did not detect any participants carrying the homo-
zygous 1T genotype, including IPF patients. These observations
were in accordance with those from the single-nucleotide
polymorphism database (dbSNP) and 1000 Genomes project
for the Asian population.”*® Although the minor T allele was
infrequent in the Asian population, our meta-analysis demon-
strated that this variant still significantly increased the risk of
IPE. Nevertheless, provided the rarity of rs35705950 poly-
morphism in the Asian population, the genetic contribution
of this variant to IPF might not be as weighted as in the
Caucasian population, indicating the presence of other uniden-
tified %enetic and/or environmental factors in the Asian popu-
lation.

Pathologically in IPF lungs, a body of mucin-laden cells

were detected, which are normally absent from distal lungs.?!>
4
81 Required
< information
6 size: 9280
t b
@ 47
E 2 Trial sequential monitoring boundary
w2 &

Conventional boundary -

Conventional boundary

Cumulative Z score
o

Favors GG

Trial sequential monitoring boundary

FIGURE 7. Trial sequential analysis of rs35705950 polymorphism
and IPF risk using the genotypic model (TT genotype vs GG
genotype). TSA confirmed results from meta-analysis in Figure
6. IPF=idiopathic pulmonary fibrosis, TSA=trial sequential
analysis.
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Immunohistochemistry analysis identified that MUC5B, but not
MUC5AC or MUC2, was highly expressed in IPF lungs.*'
Indeed, IPF patients had a 14 times higher level of MUCS5B
protein in lung tissue as compared with healthy controls, and
MUCS5B expression in healthy controls carrying rs35705950
minor T allele (77 or TG genotype) was 37 times higher than the
wild-type controls (GG genotype).” The dysregulated MUC5B
expression could contribute to the pathogenesis of IPF, but the
molecular mechanism remains poorly understood. A recent
study in mice demonstrated that MUCS5B was critical for
mucociliary clearance (MCC), controlling infections, and main-
taining immune homeostasis,* indicating a complex function
of MUCSB. Several potential mechanisms could be involved.
First, excessive MUCS5B secretion might lead to bronchiolar
plugging and impaired clearance of inhaled materials, resulting
in chronic inflammatory and toxicity.>****Second, MUCB
hypersecretion might activate the unfolded protein response
(UPR) through upregulating inositol-requiring enzyme 1B.>
UPR was an important process in IPF caused by surfactant
protein C gene (SPC) mutations,?”*® another important genetic
etiology of IPF, and the activation led to endoplasmic reticulum
(ER) stress and ultimately apoptosis.*® Additionally, MUC5B
might im;)ede alveolar repair,” stimulate a fibroproliferative
response,”” or increase bacterial burden*’ to promote IPF
occurrence.

Although the minor T allele increased the risk of devel-
oping IPF, it was also a predictor of favorable prognosis.** In a
retrospective study of survival in 586 IPF patients, Peljto et al**
demonstrated that IPF patients with 77 and TG genotypes were
associated with improved survival compared with patients with
GG genotype independent of other risk factors, which was
similar to rs5743890 in TOLLIP gene discovered in a genome-
wide association study, with the rs5743890_G allele being the
protective allele to IPF and also increasing mortality of IPF
patients.* Consistently in several studies, patients with the
minor 7 allele had a longer time to decline in FVC,°® and better
lung function.®® It is conceivable and valuable to separate IPF
patients with a comprehensive method of stratification com-
bining numerous risk factors including MUCS5B rs35705950
polymorphism and other genetic factors, because it might
enable prediction of prognosis at early stage or subclinical
stage of IPF.* Indeed, in the retrospective study mentioned
above,4 similar results were obtained in IPF patients at mild and
moderate stages, and in a study in the general population

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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(including 2633 participants in the Framingham Heart Study),
MUCSB rs35705950 polymorphism was associated with inter-
stitial lung abnormity—an subclinical stage of pulmonary
fibrosis.?® Future work is needed to define these findings.

Several limitations should be acknowledged in our study.
First, the current study was based on study-level data, whereas
patient-level data were not available; therefore, we did not
perform adjustment for various covariates except ethnicity,
which might bring in bias into our study. However, it is notable
that several studies selected age and sex-matched IPF patients
and controls. Second, significant heterogeneity was detected in
numerous comparisons. We attempted to address these issues by
conducting subgroup analyses stratified by ethnicity. Although
no heterogeneity was detected in the Asian population, signifi-
cant heterogeneity still existed in the Caucasian population. We
were unable to address other sources of heterogeneity because
of limited number of studies, but sensitivity analyses did not
reveal any study that could change the direction of these meta-
analysis results. The diagnosis variability (Supplemental con-
tent Table S1, http:/links.lww.com/MD/A490), particularly the
rate variability of surgical lung biopsy among these studies,
might account for part of this heterogeneity, but this effect could
not be determined in our study and is unlikely to be large. Third,
although Egger test did not reveal significant publication bias,
funnel plot seemed asymmetric in the comparison of 7 allele
and G allele; therefore, we could not fully rule out the possib-
ility of publication bias. Fourth, our study was performed only
in the Caucasian population and the Asian population, the
association between MUCS5B rs35705950 and IPF susceptibility
could not be simply translated to other uninvestigated ethnicity
such as the African population because genetic profiles could be
substantially affected by ethnicities, which was also confirmed
in our study.

CONCLUSIONS
Our meta-analysis showed a strong association between
MUCS5B promoter 135705950 polymorphism and the risk of
IPE. The strength of association between rs35705950 minor 7'
allele and IPF susceptibility was particularly evident in the
Caucasian population, and milder but still significant in the
Asian population.
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