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Recent advances in celiac disease
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ABSTRACT: Celiac disease (CD) is a chronic autoimmune enteropathy elicited in genetically predisposed in-
dividuals by exposure to containing gluten-containing grains (i.e., wheat, barley, and rye), which is affecting
about 1% of the world’s population and the prevalence of CD is still increasing. In China, an unseen ‘“celiac
iceberg”, with the prevalence of CD in adults being higher than previously suggested, cannot be excluded.
However, it is still lacking that awareness of CD among Chinese health professionals and food industry profes-
sionals. This review focused on the pathogenesis, clinical manifestations, diagnosis, and management of CD.
We should raise the awareness of the health and societal impact of CD, develop prevention strategies to guar-
antee the health and quality of life of Chinese individuals suffering from CD, and promote the development of
gluten-free food in China.

KEY WORDS: celiac disease; gluten; genes

E&WH:

(2013DFG31380) (2012BDH80019)

Nov. , 2015

(20132BBG70101)

Fund: Supported by International Science & Technology Cooperation Program of China (2013DFG31380), International Science & Technology
Cooperation Program of Jiangxi Province (20121BDH80019) and Jiangxi Science & Technology Program (20132BBG70101)

*EIAEE: , , ,

E-mail: chenhongbing@ ncu.edu.cn

*Corresponding author: CHEN Hong-Bing, Professor, Sino-German Joint Research Institute, Nanchang University, 235 Nanjing East Road,
Qingshanhu District, Nanchang 330047, China. E-mail: chenhongbing@ ncu.edu.cn



4511

(human leukocyte antigen, HLA)DQ?2

DQ8 >
(http://www.allelefrequencies.net)
HLA-DQ2 DQ$,

[71

, 1%,
12 ( 1.06)
, 3%[4,8] ’
o 10 ( 5.643.6
; 1.33) AL
18~65 ( 3.76)
0.6%, 6~12 (2,131,
16 ( 1.09),
1.17%M
16~18 ( L1y
2.2%! ,

11 s
[16]
1 5 & (5]
, 6 , [17-23]’ , (
[ )
’ 6.5%4%), ,
21 11.9%2%%; 73 20~64
’ ’ 0 Q7 .
(1) IgE ., 6 (82%) ;
. 282 18~23 , 5  (1.77%)
’ [28].
(2) bl b
;(3)
( ® ) 1:412930]
3] 10414
[5]’ > ’
[31]
(6] o1 .
3 FERBEMAEIE
( ) (
2 FESHRITHRENRR )
1= A - ]
A+ g 31 FHREZERER
6p21 HLA-DQ

HLA-DQ2.5(DOA1*0501-DOB1*0201)
HLA-DQS8(DQA1*0301-DOB1*0302)

b}

13
HLA-DQ2.5,

DQ2.5 ,
DOBI1*0201

b}

90%
HLA-DQS8P

4~6 1

(tissue transglutaminase, tTG)

DQB1*0201

s

[34, 35]

HLA-DO2
B3 H14

22%  44% (37,

115
T

cyte-associated antigen-4, CTLA-4)

HLA-DOS

[34,35]
tTG R
HLA ., HLA
, 40%
3%
HLA

4 (cytotoxic T lympho-
L)2/IL21



4512 6
SH2B3 RGSI(Regulators of G-protein Signalling (MICA) NKG2D MICA, MICA
D IL18 (ILISRAP) T , 39,471
GTP (T-cell activation GTPase activating protein, 332 EEMELERE
TAGAP) IL124 138) ,
32 WAABSHRERE ( 33me :
. (tTG) ,
ﬁ% HLA-D
-DO2  -DQS8 ;
0,
’ (30%) ’ , CD4'T ;
’ CD4'T ,  IFN-y ,
(33 men), : ; .
[39]
’ (anti-gliadin antibody, AGA)
(endomysial antibody, EMA) tTG ;
> a/ﬁ- y- - > tTG s S
a- ( )
(high molecular weight, HMW) (low 4  FLERISIEREEIR
molecular weight, LMW) ,
[40]
10~20 g™ , , ’
[2]
’ : 3 (1)
.4 , 4 6
[41,42]
w1 (2) ( ) ;
[43] ; 3) ’
3.3 FLERISHIE B 1 S ik fa AN iE K 14 e i I b :
g ’ 4.1 RiFHEEFME DL
, ( P57-P89, 33 mer, ’ B
LQLQPFPQLPYPQPQLPYPQPQLPYPQPQPF)*# K b [so; .
" [45]
( P31~P43, LGQQQPFPPQQPY)*, 51 75,
CD4'Thl ’
s 52
. 40%0
. 8.1x4.2 , 35.2% ,
33.1 BAERIERL ) . ' .
(P31-P43) (24.2%), (16.5%)
’ ) 0/3[53]
150IL-15) (4.4%) (3.3%) "
_ 0,
CD83 CD25 2(COX-2)" IL-15 CDS' T (2~16 ) ,21.3%
(NK) , y(FN-y), 4.2 BFBERR®
(NKG2D), ,
NKG2D I A (



11 , 4513

) 5.2 /NALELRIER
[55]
[56.57) ,27% 36% [69].
4%  12%°%°7 , ’ ’
[56, 57] ' [59]
’ 53 H fb
( ,
) 49, 58] N .
5 FLEETS YIS : @ HLA-DO
[59-62] [59] ’ ’
o FESE fghiL:
51 M 6 FLERISHIATT
EMA {TG 159
(deamidated gliadin peptide, DGP) AGA R s
, AGA , 159,600, , :(D)
EMA ,
tTG EMA tTG , ; (2)
, ;(3)
tTG , (o1,
ELISA , EMA , tTG2 HLA-DQ2/DQ8
95%~99%, ,
[63-65] EMA
tTG , 166] , DGP
7T R OE
TG , DGP TG '
, ; (6] ,
[67, 68]
IgA  IgG , ’
DGP , IgA | '
IgG N N IgA g ) '
IgA , , IgA ’
A IgA 1eG , BEXMK
tTG-IgG EMA-IgG [1] Shewry P. Wheat [J]. J Exp Bot, 2009, 60: 1537—-1553.

DGP-1gG (59 [2] Sapone A, Bai JC, Ciacci C, et al. Spectrum of gluten-related disorders:



4514

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

consensus on new nomenclature and classification[J]. BMC Med, 2012, 10:

13.

Ludvigsson JF, Leffler DA, Bai JC, et al. The Oslo definitions for coeliac
disease and related terms[J]. Gut, 2013, 62(1): 43-52.

Dubé C, Rostom A, Sy R, et al. The prevalence of celiac disease in
average-risk and at-risk Western European populations: a systematic
review [J]. Gastroenterology, 2005, 128 (4 Suppl 1): S57-S67.

Cummins AG, Roberts-Thomson IC. Prevalence of celiac disease in the
Asia-Pacific region [J]. J Gastroenterol Hepatol, 2009, 24(8): 1347-1351.
Yuan JL, Gao JY, Li X, et al. The tip of the "Celiac iceberg" in China: a
systematic review and meta-analysis [J]. Plos One, 2013, 8(12): e81151.
Brusca 1. Overview of biomarkers for diagnosis and monitoring of celiac
disease [J]. Adv Clin Chem, 2015, 68: 1-55.

Myléus A, Ivarsson A, Webb C, et al. Celiac disease revealed in 3% of
Swedish 12-year-olds born during an epidemic [J]. J Pediatr Gastroenterol
Nutr, 2009, 49(2): 170-176.

Malekzadeh R, Sachdev A, Fahid Ali A. Coeliac disease in developing
countries: Middle East, India and North Africa [J]. Best Pract Res Clin
Gastroenterol, 2005, 19(3): 351-358.

Barada K, Bitar A, Mokadem MA, et al. Celiac disease in Middle Eastern
and North African countries: a new burden? [J]. World J Gastroenterol,
2010, 16(12): 1449-1457.

Bhattacharya M, Dubey A, Mathur N. Prevalence of celiac disease in north
Indian children [J]. Indian Pediatr, 2009, 46(5):415-417.

Shahbazkhani B, Malekzadeh R, Sotoudeh M, et al. High prevalence of
coeliac disease in apparently healthy Iranian blood donors[J]. Eur J Ga-
stroenterol Hepatol, 2003, 15 (5): 475-478.

Dehghani SM, Haghighat M, Mobayen A, et al. Prevalence of celiac dis-
ease in healthy Iranian school children [J]. Ann Saudi Med, 2013, 33
(2):159-161.

Abu-Zeid YA, Jasem WS, Lebwohl B, et al. Seroprevalence of celiac dis-
ease among United Arab Emirates healthy adult nationals: A gender dis-
parity[J]. World J Gastroenterol, 2014, 20(42): 15830—15836.

Aljebreen AM, Almadi MA, Alhammad A, et al. Seroprevalence of celiac
disease among healthy adolescents in Saudi Arabia[J]. World J. Gastroen-
terol, 2013,19 (15): 2374-2378.

Accomando S, Cataldo F. The global village of celiac disease [J]. Dig Liv-
er Dis, 2004, 36(7): 492-498.

Freeman HJ. Biopsy-defined adult celiac disease in Asian-Canadians [J].
Can J Gastroenterol, 2003, 17(7): 433-436.

Liu Z, Wang J, Qian J, et al. Hyperamylasemia, reactive plasmacytosis,
and immune abnormalities in a patient with celiac disease [J]. Dig Dis Sci,
2007, 52(6): 1444-1447.

Lok KH, Yeung HC, Li KF, et al. Refractory celiac disease: An unusual
disease in a Chinese patient [J]. J Dig Dis, 2008, 9(4): 238-240.

, , . [J]- ,

2010, 27(9): 499-500.
Xiu LB, Xian YN, Che ZP. One report of celiac disease diagnosed by
gastroscope [J]. Chin J Dig Endosc, 2010, 27(9): 499-500.
) ) . 1.
,2008, 31(6): 713-716.
Sun F, Zhang SL, Ji KY, et al. Diagnosis and treatment of celiac disease

(two cases) [J]. Chin J Lab Med, 2008, 31(6):713-715.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

1 [J]. ,2012,41(2): 207-208.
Chen J. A case of refractory celiac disease [J]. Chongqing Med J, 2012, 41:
207-208.
, , . [J1. ,
2014,33(11): 1171-1172.
Wu YJ, Liu J, Yu H. A case of gluten-sensitive enteropathy[J]. J Clin
Radiol, 2014,33(11): 1171-1172.
Jiang LL, Zhang BL, Liu YS. Is adult celiac disease really uncommon in
Chinese? [J]. J Zhejiang Univ Sci B, 2009, 10(3): 168—171.
1. ,2015, 12(10): 111-113.

Cao Z, Wang CY, Cao JP, et al. Evaluation of diagnostic values of serum
specific antibody in celiac disease [J]. Med Innov China, 2015, 12(10):
111-113.
Wang XQ, Liu W, Xu CD, et al. Celiac disease in children with diarrhea in
4 cities in China [J]. J Pediatr Gastroenterol Nutr, 2011, 53(4): 368-370.

Wu J, Xia B, von Blomberg BM, et al. Coeliac disease in China, a field
waiting for exploration [J]. Rev Esp Enferm Dig, 2010, 102(8): 472-477.

[J1. ,2013,52(1): 38-41.
Wang HL, Luo LJ, Kou JG, ef al. Serum screening of celiac disease in
Chinese adults with diarrhea-predominant irritable bowel syndrome in
Hubei, China [J]. Chin J Intern Med, 2013, 52: 38—41.
Llorente-Alonso MJ, Fernandez-Acenero MJ, Sebastian M. Gluten
intolerance: sex-and age-related features [J]. Can J Gastroenterol, 2006,
20(11): 719-722.
Kocsis D, Miheller P, Lérinczy K, et al. Coeliac disease in a 15-year
period of observation (1997 and 2011) in a Hungarian referral centre [J].
Eur J Intern Med, 2013, 24(5): 461-467.
Dixit R, Lebwohl B, Ludvigsson JF, et al. Celiac disease is diagnosed less
frequently in young adult males [J]. Dig Dis Sci, 2014, 59(7):1509-1512.
Romanos J, Wijmenga C. Predicting Susceptibility to Celiac Disease by
Genetic Risk Profiling [J]. Ann Gastroentol Hepatol, 2010,1: 11-18.
van Belzen MJ, Koeleman BP, Crusius JB, ef al. Defining the contribution
of the HLA region to cis DQ2-positive coeliac disease patients [J]. Genes
Immun, 2004, 5(3): 215-220.
Nenna R, Mora B, Megiorni F, et al. HLA-DQB1*02 dose effect on RIA
anti-tissue transglutaminase autoantibody levels and clinicopathological
expressivity of celiac disease[J]. J Pediatr Gastroenterol Nutr, 2008, 47(3):
288-292.
Karinen H, Kirkkdinen P, Pihlajaméki J, et al. Gene dose effect of the
DQBI1* 0201 allele contributes to severity of coeliac disease[J]. Scand J
Gastroenterol, 2006, 41(2): 191-199.
Liu E, Rewers M, Eisenbarth GS. Genetic testing: Who should do the
testing and what is the role of genetic testing in the setting of celiac
disease? [J]. Gastroenterology, 2005, 128(4 Suppl 1): S33—S37.
Petronzelli F, Bonamico M, Ferrante P, et al. Genetic contribution of the
HLA region to the familial clustering of coeliac disease [J]. Ann Hum Ge-
net, 1997, 61(Pt 4): 307-317.
s s , . [J].
,2013,29(2): 214-219.

Fang JM, Chen HB, Yuan JL, et al. Susceptibility genes related to celiac
disease [J]. Chin J Immunol, 2013, 29(2): 214-219.



11

4515

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

Fasano A, Troncone R, Branski D. Frontiers in celiac disease [M]. Basel:

Pediatr Adolesc Med, Karger Medical and Scientific Publishers, 2008.

Tatham AS, Shewry PR. Allergens to wheat and related cereals [J]. Clin

Exp Allergy, 2008, 38(11): 1712-1726.

Ivarsson A, Hernell O, Stenlund H, et al. Breast-feeding protects against

celiac disease [J]. Am J Clin Nutr, 2002, 75(5): 914-921.

Chertok IR. The importance of exclusive breastfeeding in infants at risk

for celiac disease [J]. MCN Am J Matern Child Nurs, 2007, 32(1): 50-54.
Stepniak D, Koning F. Celiac disease-sandwiched between innate and

adaptive immunity [J]. Hum Immunol, 2006, 67(6): 460—468.

Shan L, Qiao SW, Arentz-Hansen H, et al. Identification and analysis of

multivalent proteolytically resistant peptides from gluten: implications for

celiac sprue [J]. J Proteome Res, 2005, 4(5): 1732—-1741.

Mamone G, Ferranti P, Rossi M, et al. Identification of a peptide from

a-gliadin resistant to digestive enzymes: Implications for celiac disease[J].

J Chromatogr B Anal Technol Biomed Life Sci, 2007, 855(2): 236-241.

Maiuri L, Ciacci C, Ricciardelli I, et al. Association between innate

response to gliadin and activation of pathogenic T cells in coeliac disease
[J]. Lancet, 2003, 362(9377): 30-37.

Hiie S, Mention JJ, Monteiro RC, et al. A direct role for NKG2D/MICA

interaction in villous atrophy during celiac disease[J]. Immunity, 2004,

21(3): 367-377.

Green PH, Celier C. Celiac disease[J]. New Engl J Med, 2007, 357:
1731-1743.

Murray JA, Rubio-Tapia A. Diarrhoea due to small bowel diseases [J].

Best Pract Res Clin Gastroenterol, 2012, 26(5): 581-600.

Theethira TG, Dennis M, Leffler DA. Nutritional consequences of celiac

disease and the gluten-free diet [J]. Expert Rev Gastroenterol Hepatol,

2014, 8(2): 123-129.

Urszula Krupa-Kozak. Pathologic bone alterations in celiac disease: Eti-

ology, epidemiology, and treatment [J]. Nutrition, 2014, 30:16-24.
Lucendo AJ, Garcia-Manzanares A. Bone mineral density in adult coeliac

disease: an updated review [J]. Rev Esp Enferm Dig, 2013, 105(3):
154-162.

Catal F, Topal E, Ermistekin H, ef al. The hematologic manifestations of

pediatric celiac disease at the time of diagnosis and efficiency of glu-

ten-free diet [J]. Turk J Med Sci, 2015, 45(3):663—-667.

Ertekin V, Tozun MS, Kiigiik N. The prevalence of celiac disease in child-

ren with iron-deficiency anemia [J]. Turk J Gastroenterol, 2013,

24(4):334-338.

Zali MR, Nejad MR, Rostami K, et al. Liver complications in celiac

disease[J]. Hepat Mon, 2011, 11(5): 333-341.

Vajro P, Paolella G, Maggiore G, et al. Pediatric celiac disease, cryptogenic

J  Pediatr

hypertransaminasemia, and autoimmune

Gastroenterol Nutr, 2013, 56(6): 663—670.

hepatitis  [J].

Sainsbury A, Sanders DS, Ford A. Meta-analysis: coeliac disease and
hypertransaminasaemia [J]. Aliment Pharmacol Ther, 2011, 34(1): 33—40.
Jackson JR, Eaton WW, Cascella NG, et al. Neurologic and psychiatric
manifestations of celiac disease and gluten sensitivity [J]. Psychiatr Q,
2012, 83(1): 91-102.

World  Gastroenterology World

Organisation. Gastroenterology

Organisation Global Guidelines: Celiac disease[OL].(2012-4)[2015-10-12].

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

http://www.worldgastroenterology.org/guidelines/global-guidelines/celiac-
disease/celiac-disease-english.

Ludvigsson JF, Bai JC, Biagi F et al. Diagnosis and management of adult
coeliac disease: guidelines from the British Society of Gastroenterology
[J]. Gut, 2014, 63(8):1210-1228.

Alberto RT, Hill ID, Kelly CP, et al. ACG Clinical Guidelines: Diagnosis
and Management of Celiac Disease [J]. Am J Gastroenterol, 2013, 108(5):
656-676.

Husby S, Koletzko S, Korponay-Szabo” IR, et al. European society for pe-
diatric gastroenterology, hepatology, and nutrition guidelines for the diag-
nosis of coeliac disease [J]. J Pediatr Gastroenterol Nutr, 2012, 54(1):
136-160.

Devi Rampertab S, Mullin GE. Celiac
USA: Humana Press, 2014.

disease [M]. New York,

Hadithi M, Pefia AS. Current methods to diagnose the unresponsive and
complicated forms of coeliac disease [J]. Eur J Intern Med, 2010, 21(4):
247-253.
Rostom A, Dubé C, Cranney A, et al. The diagnostic accuracy of serologic
tests for celiac disease: a systematic review[J]. Gastroenterology, 2005,
128(4 Suppl 1):S38—46.
Swallow K, Wild G, Sargur R, er al. Quality not quantity for
transglutaminase antibody 2: the performance of an endomysial and tissue
transglutaminase test in screening coeliac disease remains stable over time
[J]. Clin Exp Immunol, 2012, 171(1): 100-106.
Héndel N, Spranger C, Wolf J. WIESLAB® Celiac hs Screen: detection of
autoantibodies against coeliac disease-specific peptide antigens [C]/
Koehler P. Working group on prolamin analysis and toxicity, Nantes,
France, September 25 - 27, 2014. Freising: Verlag deutsche
forschungsanstalt fiir lebensmittelchemie, 2015: 93-98.
Sugai E, Moreno ML, Hwang HI, et al. Celiac disease serology in patients
with different pretest probabilities: is biopsy avoidable? [J]. World J Ga-
stroenterol, 2010, 16(25): 3144-3152.
[J1.

,2008, 7(1): 19-22.
Chen XY. Pathological changes of small intestine mucosa in patients with
absorption barrier [J]. J Diagn Concepts Pract, 2008, 7(1): 19-22.
Rashtak S, Murray J. Review article: coeliac disease, new approaches to

therapy [J]. Aliment Pharmacol Ther, 2012, 35(7): 768—-781.

(FAEh it 2 m)

1EEE

R, L, 6, EEHRAE
ARYITE.

E-mail: yuanjuanli@ ncu.edu.cn

ROk, L, B3R, TEMRAM
ABRREFSRE,

E-mail: chenhongbing@ ncu.edu.cn



