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Abstract
Objective

Crohn’s disease (CD) and Behçet’s disease (BD) are two autoinflammatory diseases that share clinical and pathogenic 
features. Furthermore, when BD involves the gastrointestinal tract, it is extremely difficult to distinguish endoscopic 

lesions from CD lesions. HLA-B*51 allele expression is highly associated with BD diagnosis. In this study we analysed 
HLA-B*51 status in 70 Argentine patients with confirmed CD diagnosis and compared it to our previous Argentine BD 

cohort, with the aim of finding similarities or differences between these two diseases regarding HLA-B*51 status. 

Methods
This is a multi-centre case-control study, including 70 patients with confirmed CD diagnosis, who underwent HLA-B*51 

allele status testing; the results were compared to our previous BD cohort of 34 patients. 

Results
Among patients with CD, 12.85% were positive for the HLA-B*51 allele, compared with 38.24% patients with BD 

(OR=0.238; 95% CI=0.089-0.637; p=0.004). 

Conclusion
Our finding suggests that determination of HLA-B*51 allele status may contribute to the differential diagnosis 

between CD and BD.
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Introduction
Ulcerative colitis and Crohn’s disease 
(CD) are the major inflammatory bowel 
diseases. Both are characterised by 
chronic inflammation of the gastroin-
testinal tract (1). Although CD usually 
affects several locations of the gastro-
intestinal tract, small bowel CD may 
also occur; in such cases, tuberculosis, 
lymphoma, and Behçet’s disease (BD) 
are differential diagnoses to be ruled 
out (2-4).
BD is a chronic, recurrent, inflamma-
tory disorder typically characterised by 
oral and genital ulcers and skin lesions; 
however, other serious manifestations 
may also occur, including ocular, large 
vessel, neurological and gastrointestinal 
involvement (3, 5). BD may affect any 
site of the gastrointestinal tract (ulcers 
appearing mainly in the terminal ileum 
and cecum) (6), with the most common 
symptoms being bleeding, diarrhoea, 
nausea and vomiting, abdominal pain 
and weight loss (7). The pathological 
findings of the disease include vascular 
injury, hypercoagulability, hyperfunc-
tion of neutrophils, and autoimmune 
response (2, 8). HLA-B*51 allele ex-
pression is strongly associated with BD 
diagnosis (9). We have validated this 
finding in an Argentine BD cohort (10).
Interestingly, CD and BD share sev-
eral clinical features, such as ocular 
(i.e. uveitis) and mucocutaneous (i.e. 
erythema nodosum and oral ulcers) 
involvement. Furthermore, in case of 
BD involving the bowel, it may be ex-
tremely difficult to distinguish lesions 
(both endoscopically and pathologi-
cally) from CD lesions (11). In terms of 
genetic HLA background, CD is associ-
ated with HLA-DRB1*04 (12).
In view of these clinical similarities, 
our aim was to investigate the preva-
lence of HLA-B*51 allele expression 
in a CD cohort, and to compare it to our 
BD cohort previously studied (10).

Materials and methods
Study design and participants
We conducted a multi-centre case-con-
trol study. Seventy consecutive patients 
with confirmed (pathologically proven) 
CD diagnosis were included from 3 ter-
tiary hospitals (Hospital Dr. Carlos B. 
Udaondo, CEMIC University Hospital 

and Hospital General de Agudos Dr. 
Juan A. Fernández) in Buenos Aires, 
Argentina, between January 2020 and 
April 2021. Their results based on de-
mographic and clinical features, as well 
as HLA-B*51 status, were compared to 
our previous BD cohort of 34 patients 
(10). Patients’ demographic and clinical 
features were recorded in a database by 
referring physicians.

HLA typing
For HLA class I cases, typing was per-
formed with a polymerase chain reac-
tion sequence-specific oligonucleotide 
(PCR-SSO) coupled with a Luminex 
platform using a medium resolution 
LABType SSO class I A and B locus 
typing test (One Lambda Inc., Califor-
nia, USA) according to the manufac-
turer’s instructions. 

Statistical analysis
In view of our previous sample size of 
34 BD patients, we recruited 70 CD 
patients (CD:BD ratio 2:1). Power of 
76.22% was calculated with the Ope-
nEpi® online program for a 2-tail alpha 
of 0.05 assuming a probability of detec-
tion HLA-B*51 of 14.5% in CD (simi-
lar to healthy controls) and 38.2% in 
BD, as previously shown (10). Descrip-
tive statistics including percentages, 
mean, standard deviation (SD), median 
and range were calculated. Charac-
teristics between CD and BD groups, 
and between HLA-B*51 positive and 
negative patients were compared using 
Fisher’s exact t-test.
The frequencies of the alleles and geno-
types among patients and controls were 
compared by chi-square tests. Odds ra-
tios and 95% confidence intervals were 
calculated. A p-value of <0.05 was con-
sidered significant in all analyses. Sta-
tistical analysis was made using Stata 
14.0® (StataCorp 2015, TX, USA).
The study was approved by local ethi-
cal committees of all three hospitals. 
Study participants gave their written 
informed consent to participate.

Results
Seventy CD patients were included in 
the analysis. Demographic and clinical 
variables are shown in Table I. All 70 pa-
tients had a diagnosis of CD confirmed 
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by biopsy (62 endoscopic and 8 surgical 
samples). Mean age was 41.5 years and 
male gender accounted for 62.6% of pa-
tients. Most of the patients were treated 
with biologic agents at some point dur-
ing their disease course. 
Montreal’s classification distribution is 
shown in Table II, with most patients 
having colonic involvement, 7 patients 
fistulising disease and 11 stricturing be-
haviour. 
Nine out of 70 (12.85%) patients with 
CD were positive for the HLA-B*51 al-
lele, compared with 13 of 34 (38.24%) 
patients with BD (OR= 0.238; 95%CI= 
0.089-0.637; p=0.004). Regarding the 
BD cohort, all 34 patients had a defini-
tive diagnosis of BD according to the 
International Study Group for Behçet 
Disease Criteria (20 patients had 3 cri-
teria, 13 patients had 4 criteria and 1 

patient had 5 criteria) and none of them 
had gastrointestinal involvement of the 
disease (10).
No significant differences were ob-
served in clinical manifestations within 
the CD group according to HLA-B*51 
status (Table III), including site of gas-
trointestinal involvement (small bowel 
disease 3/30 and colonic disease 6/40). 
When comparing extraintestinal clini-
cal manifestations shared by CD and 
BD, we observed a higher frequency of 
all of them (except for conjunctivitis) in 
BD (Table IV). Out of the 34 BD pa-
tients, 3 (8.8%) had CNS involvement 
and 24 (70.5%) joint involvement (data 
not shown). 

Discussion
The association between BD and HLA-
B*51 has been widely demonstrated 
worldwide (9). We have validated this 
association in Argentine patients with 
BD. Of 34 patients with BD, 38.2% were 
positive for HLA-B*51 compared to 
14.5% of 240 healthy controls (OR=3.75; 
95%CI=1.71-8.19; p=0.0012) (10).
Meta-analysis and genome wide asso-
ciation studies showed no association 
of HLA-B*51 as a susceptibility lo-
cus for CD. However, a specific locus 
called ERAP-1 (endoplasmic reticulum 

aminopeptidase 1) was found to influ-
ence peptides trimming for presentation 
in a class 1 MHC context and regulat-
ing HLA-B*51 activity(13)(14). In ad-
dition, IL-10 gene polymorphisms also 
account for genetic susceptibility in CD 
and BD (15).
Considering these genetic data and giv-
en that CD and BD may share similar 
clinical manifestations, we decided to 
evaluate the frequency of HLA-B*51 
allele expression in a group of CD pa-
tients, and to compare it with our previ-
ous BD data. We found that HLA-B*51 
allele expression was significantly low-
er in CD patients than in BD patients 
(12.85% vs. 38.24% respectively), and 
similar to its expression in healthy con-
trols (14.16%), as we have previously 
shown (10). In summary, our data sug-
gests that similarities between CD and 
BD are not associated with individual 
HLA-B*51 expression.
We found no significant differences 
in clinical features according to HLA-
B*51 presence or absence in CD pa-
tients, probably due to their low inci-
dence of HLA-B*51 expression. Inter-
estingly, the incidence of extraintestinal 
manifestations of CD shared with BD 
was low in our cohort, which could 
probably define a phenotype of local 

Table I. Demographic and clinical features 
of CD patients.

Mean age ± SD (years)	 41.5 ± 15.5

Gender
Male (n, %)	                                 44  (62.85%)
Female (n, %)	 26 	(37.15%)

Pathologically confirmed CD (n, %)	 70 	(100%)
Small bowel involvement

Yes (n, %)	 30 	(42.85%)
No (n, %)	 40 	(57.15%)

Large bowel involvement
Yes (n, %)	 60 	(85.7%)
No (n, %)	 10 	(14.3%)

Biologic agent treatment
Yes (n, %)	 51 	(72.86%)
No (n, %)	 19 	(27.14%)

Table II. Distribution according to Montreal 
classification.

	 n

Age at diagnosis (years)
A1 (<16)	 12
A2 (17-39)	 45
A3 (>40)	 13

Location
L1 (ileal)	 9
L1+L4 (L1 + upper GI tract)	 1
L2 (colonic)	 40
L3 (ileocolonic)	 19
L3+L4 (L3 + upper GI tract)	 1

Behaviour
B1 (non-stricturing, non-penetrating)	 34
B1p (B1 + concomitant perianal disease)	 18
B2 (stricturing)	 6
B2p (B2 + concomitant perianal disease)	 5
B3 (penetrating)	 5
B3p (B3 + concomitant perianal disease)	 2

Table III. Clinical manifestation in CD patients according to HLA-B*51 status.

Manifestation, n (%)	 HLA-B*51 (+)	 HLA-B*51 (-)	 p
	 (n=9)	 (n=61)	

Oral ulcers	 2 	(22.2)	 13 	 (21.3)	 0.621
Skin involvement	 2 	(22.2) 	 20 	 (32)	 0.415

erythema nodosum 	 0		  12 	 (19.67)	 0.164
pseudo folliculitis 	 1 	(11)	 3 	 (4.92)	 0.431
acneiform lesions 	 0		  6 	 (9.84)	 0.423

Genital ulcers 	 1 	(11)	 2 	 (3.28)	 0.343
Anterior uveitis 	 0		  4 	 (6.56)	 0.569
Conjunctivitis 	 1 	(11)	 5 	 (8.20)	 0.577

Table IV. Clinical manifestations: comparison between CD and BD patients.

	 CD (n=70)	 BD (n=34)	 p

Oral ulcers	 15 	 (21.43%)	 34 	(100%)	 <0.001
Skin involvement	 22 	 (31.43%)	 30 	(88.24%)	 <0.001
    erythema nodosum	 12 	 (17.14%)	 12 	(35.29%)	 0.037
    pseudo folliculitis	 4 	 (5.71%)	 15 	(44.12%)	 <0.001
    acneiform lesions	 6 	 (8.57%)	 14 	(41.18%)	 <0.001
Genital ulcers	 3 	 (4.29%)	 23 	(67.65%)	 <0.001
Anterior uveitis	 4 	 (5.71%)	 10 	(29.41%)	 0.002
Posterior uveitis	 0 		  10 	(38.24%)	 <0.001
Conjunctivitis	 6 	 (8.57%)	 7 	(20.59%)	 0.080
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CD. However, this finding may pre-
sent a selection bias since most of the 
patients herein included were followed 
by the Division of Gastroenterology in 
our hospitals. Regarding mucocutane-
ous involvement, oral and genital ul-
cers where obviously more prevalent in 
BD than in CD. As expected, oral ulcers 
were more prevalent than genital ulcers 
in CD patients, the latter being an un-
common but know extraintestinal CD 
feature also termed as “metastatic CD”, 
more frequently present in women (16). 
Genital ulcers occurred in 3 female pa-
tients in our CD cohort: 1 in the group 
of 9 HLA-B*51 positive patients (11%) 
and 2 in the group of 61 HLA-B*51 
negative patients (3.2%). Although 
there is no statistical significance in 
this finding, and it could therefore be 
a tendency by chance, it could also be 
expression of the common underlying 
physiopathologic processes shared by 
CD and BD, where HLA-B*51 expres-
sion is supposed to play a role (14). 
This study has some limitations. Case 
control studies may be biased to under-
detect subpopulations in genetic associ-
ation studies. Our sample size is small 
and was calculated to draw a compari-
son with our previous BD study, and it 
includes CD patients with confirmed di-
agnosis. Since this is a local study, our 
data should be extrapolated cautiously. 
However, as it is a multi-centre study 
including private and public hospitals 
(one being a national referral centre for 
GI diseases), our sample seems to be 
representative of CD in the Argentine 
population. 
In conclusion, our findings suggest 
that the determination of HLA-B*51 
allele status may contribute to the dif-
ferential diagnosis between CD and 

BD with gastrointestinal involvement, 
since HLA-B*51 is not over expressed 
in our CD cohort, as opposite to BD 
patients. Future studies at a larger scale 
are needed to confirm the usefulness of 
HLA-B*51 status for differential diag-
nosis between CD and BD with gastro-
intestinal involvement in those cases 
where clinical features and endoscopic 
finding make them indistinguishable. 
Meanwhile, we consider that our find-
ings add interesting data to an uncertain 
clinical scenario.

Acknowledgements
The authors wish to thank Valeria    
Melia for her help in the translation of 
the manuscript, and Instituto Educativo 
Moruli for financial support. 

References
  1.	ABRAHAM C, CHO J: Inflammatory bowel 

disease. N Engl J Med 2009; 361(21): 2066-
78. 

	 https://doi.org/10.1056/nejmra0804647
  2.	VAIOPOULOS A, SFIKAKIS P, KANAKIS M, 

VAIOPOULOS , KAKLAMANIS P: Gastroin-
testinal manifestations of Behçet’s disease: 
Advances in evaluation and management. 
Clin Exp Rheumatol 2014; 32 (Suppl. 84): 
S140-8.

  3.	PORTUESI MG, LANCIA M, CIUFFREDA L: 
Problem of differential diagnosis between 
Crohn’s disease and colitis in Behçet’s dis-
ease: a case report. Reumatismo 2010; 62(2): 
127-30. 

	 https://doi.org/10.4081/reumatismo.2010.127
  4.	GRIGG EL, KANE S, KATZ S: Mimicry and 

deception in inflammatory bowel disease 
and intestinal Behçet disease. Gastroentetol 
Hepatol (NY) 2012; 8(2): 103-12. 

	 https://doi.org/10.1055/s-0035-1547336
  5.	YAZISIZ V: Similarities and differences be-

tween Behçet’s disease and Crohn’s disease. 
World J Gastrointest Pathophysiol 2014; 
5(3): 228-38. 

	 https://doi.org/10.4291/wjgp.v5.i3.228.
  6.	NGUYEN A, UPADHYAY S, JAVAID MA et al.: 

Behçet’s disease: an in-depth review about 
pathogenesis, gastrointestinal manifesta-

tions, and management. Inflamm Intest Dis  
2021; 6(4): 175-85. 

	 https://doi.org/10.1159/000520696
  7.	BAYRAKTAR Y, ÖZASLAN E, van THIEL DH: 

Gastrointestinal manifestations of Behçet’s 
disease. J Clin Gastroenterol 2000; 30(2): 
144-54. https://

	 doi.org/10.1097/00004836-200003000-00006.
  8.	LEE SK, KIM BK, KIM TI, KIM WH: Differen-

tial diagnosis of intestinal Behçet’s disease 
and Crohn’s disease by colonoscopic find-
ings. Endoscopy 2009; 41(1): 9-16. 

	 https://doi.org/10.1055/s-0028-1103481
  9.	DE MENTHON M, LAVALLEY MP, MALDINI 

C, GUILLEVIN L, MAHR A: HLA-B51/B5 
and the risk of Behçet’s disease: a system-
atic review and meta-analysis of case-control 
genetic association studies. Arthritis Rheum 
2009; 61(10): 1287-96. 

	 https://doi.org/10.1002/art.24642
10.	MUÑOZ S, ORDEN A, KOSTIANOVSKY A et 

al.: The HLA-B*51 Allele is strongly associ-
ated with Behçet disease in an Argentinean 
population. Reumatol Clin (Engl Ed) 2020; 
16(4): 282-5. 

	 https://doi.org/10.1016/j.reuma.2018.07.002
11.	NORDSTROM E, FISCHER M: The great mas-

querader: Behçet’s disease. BMJ Case Rep 
2014; 2014: bcr2013202919. 

	 https://doi.org/10.1136/bcr-2013-202919
12.	MAHDI B: Role of HLA typing on Crohn’s 

disease pathogenesis. Ann Med Surg (Lond) 
2015; 4(3): 248-53. 

	 https://doi.org/10.1016/j.amsu.2015.07.020
13.	FRANKE A, MCGOVERN DPB, BARRETT JC et 

al.: Genome-wide meta-analysis increases to 
71 the number of confirmed Crohn’s disease 
susceptibility loci. Nat Genet 2010; 42(12): 
1118-25. https://doi.org/10.1038/ng.717

14.	KIRINO Y, NAKAJIMA H: Clinical and genetic 
aspects of Behçet’s disease in Japan. Intern 
Med 2019; 58(9): 1199-207. https://

	 doi.org/10.2169/internalmedicine.2035-18
15.	REMMERS EF, COSAN F, KIRINO Y et al.:    

Genome-wide association study identi-
fies variants in the MHC class I, IL10, and 
IL23R-IL12RB2 regions associated with Be-
hçet’s disease. Nat Genet 2010; 42(8): 698-
702. https://doi.org/10.1038/ng.625

16.	HONAP S, MEADE S, SPENCER A et al.:      
Anogenital Crohn’s disease and granulo-
matosis: a systematic review of epidemiol-
ogy, clinical manifestations, and treatment.             
J Crohns Colitis 2022; 16(5): 822-34. 

	 https://doi.org/10.1093/ecco-jcc/jjab211


