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Abstract
Objective

We aimed to evaluate the clinical, serological, radiological characteristics and response to treatments of patients 
with chronic-non-bacterial-osteomyelitis (CNO) associated with inflammatory bowel diseases (C-IBD) in comparison 

to CNO patients without gastrointestinal disease.

Methods
Patients with C-IBD followed in the Rheumatology Department of the Istituto Gaslini, Genova, and Hacettepe 

Hospital, Ankara, were retrospectively enrolled in the Eurofever Registry and compared to a group of CNO patients. 
A literature review on paediatric C-IBD was also performed.

Results
19 C-IBD patients were compared to 57 CNO. In C-IBD, disease onset was characterised by osteoarticular 

symptoms in 73.6%, by gastrointestinal symptoms in 10.5%, and was simultaneous in 15.8%. Spinal involvement 
was more frequent in CNO (p<0.05), while sacroiliac involvement was more frequent in C-IBD (p<0.005). 42% of 

C-IBD presented low-grade fever (p<0.05, 15% of CNO). All C-IBD presented a CRP elevation, present in only 
45% of CNO (p<0.0001). In 68.4% of C-IBD, CRP remained elevated and became negative only after IBD treatment 

was started. Moreover, 58% of C-IBD patients presented microcytic anaemia (present in 17.6% CNO, p=0.0005). 
Fecal calprotectin resulted positive in 100% of C-IBD and 10% of CNO (p<0.0001).

Conclusion
This is the largest cohort of paediatric C-IBD reported in the literature. The persistence of inflammation and the 
presence of microcytic anaemia were associated with the development of an IBD. Given the frequent absence of 
intestinal symptoms, screening with fecal calprotectin is suggested in all CNO patients that present a persistent 

CRP elevation despite treatment, and have microcytic anaemia.  
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Introduction
Chronic non-bacterial osteomyelitis 
(CNO), is an autoinflammatory dis-
ease characterised by episodes of in-
flammatory non-infectious osteomy-
elitis primarily affecting children and 
adolescents. Its clinical presentation is 
very heterogeneous, ranging from fo-
cal monostotic involvement, to a more 
severe multifocal, chronic relapsing 
disease, for which it is also known as 
chronic recurrent multifocal osteomy-
elitis (CRMO) (1). CNO has a peak age 
onset between 9 and 11 years of age 
(2) and its  prevalence is of 0.4–1 per 
100,000 (3, 4), with a slight predilection 
for females. CNO is characterised by a 
sterile bone inflammation typically in-
volving the meta-epiphysis of the long 
bones, the axial skeleton, and in some 
cases the anterior chest wall, especially 
the clavicle, and the mandible (5). Also, 
enthesitis and arthritis can occur. 
Whole-body MRI (WB-MRI) is the 
most sensitive diagnostic tool  for an  
early detection of bone marrow oedema 
before the appearance of the typical os-
teosclerotic modifications on x-ray (6). 
Furthermore, WB imaging recognises 
the patterns of bone involvement (e.g. 
bilateral, symmetric multifocal pattern 
or clavicle, pauci-axial pattern) and 
may also define the lesion severity (e.g. 
vertebral collapse).
No evidence-based guidelines for the 
treatment of CNO exist, with non-
steroidal anti-inflammatory drugs 
(NSAIDs), methotrexate, salazopyrin, 
bisphosphonates and anti-tumour ne-
crosis factor (anti-TNF) drugs being the 
most used with different outcomes (7). 
Diagnostic criteria for children have 
been proposed by Jansson et al. and 
by the Bristol group (8, 9). These cri-
teria bear a superposition with the adult 
SAPHO (Synovitis, Acne, Pustulosis, 
Hyperostosis, Osteitis) syndrome crite-
ria (10), which can be interpreted as the 
same disease as CNO in adults. 
CNO can be associated to a wide va-
riety of skin manifestations that range 
from psoriasis vulgaris to palmoplantar 
pustulosis, acne, pyoderma gangreno-
sum, hidradenitis suppurativa and 
Sweet syndrome (11, 12). 
In 1992, an association between CNO 
and IBD was reported by Kahn et al. 

in a case series (13), and afterwards in 
an increasing number of case reports 
has been reported. Yet, the link between 
bone and gut is unclear. A link between 
IBD and osteoarticular manifestations 
has been suggested through the gut-
joint axis (14). It is also worth noting 
that the alteration of the oral and fecal 
microbiome of CNO patients compared 
to healthy controls (15) may suggest a 
role of intestinal dysbiosis in the disease 
pathogenesis. Recently, a literature re-
view identified 57 adult and paediatric 
CNO cases with associated IBD, but 
the clinical features were very hetero-
geneous (16). 
Therefore, the aim of our study was to  
report on a large cohort of CNO pa-
tients with associated IBD (C-IBD), to 
describe their clinical, radiological, se-
rological features, and also provide the 
therapeutic response. These C-IBD pa-
tients were compared to a cohort of CNO 
patients without intestinal involvement 
to understand the main clinical differ-
ences characterising the two cohorts and 
also the differences in disease evolution 
and response to treatments.

Methods
Patients, retrospectively recruited from 
the Istituto Giannina Gaslini, Genova, 
Italy,  and from the Hacettepe Univer-
sity Hospital, Ankara, Turkey, fulfilled 
the Jansson’s and the Bristol’s criteria 
for CNO (8, 9). The C-IBD patients 
were diagnosed as IBD and classified 
into Crohn’s disease (CD), Ulcerative 
Colitis (UC) and Undifferentiated-IBD 
(U-IBD) on the base of the ESPGHAN 
Revised Porto criteria for IBD (17). The 
disease onset for all patients was before 
18 years of age. 
The C-IBD patients were compared to 
a randomly selected CNO cohort pro-
vided by the same centres, with a pro-
portion of 1:3.
The demographic, clinical, laboratory, 
radiological features and response to 
treatments of the enrolled patients were 
retrospectively analysed. 
All patients were enrolled in the Euro-
fever Registry, whose main character-
istics have been previously described 
(18, 19). The study was approved by 
the Ethical review board of Regione 
Liguria. All patients gave their written 
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consent to be included in the registry 
and for publication. 

Literature review 
A literature review regarding the coexist-
ence of CNO and IBD in paediatric pa-
tients was performed. The research was 
conducted on Pubmed until September 
2024, using the key words ‘pediatric’, 
‘SAPHO syndrome’, ‘CRMO’, ‘CNO’ 
AND ‘inflammatory bowel disease’, 
‘Crohn’, ‘ulcerative colitis’. Inclusion 
criteria were an age onset <18 years. 
Data regarding age, sex, first symptom 
at disease onset, inflammatory biomark-
ers and osteoarticular involvement were 
collected. Articles with missing infor-
mation were excluded. A comparison of 
the literature cohort with our cohort of 
C-IBD patients was then conducted. 

Statistical analysis
Descriptive statistics are reported as 
absolute frequencies and percentages 
for categorical variables and as medi-
an values with first and third quartiles 
(1st–3rd q) for continuous data. Missing 
values were assigned to those patients 
with different values from 0/1 clas-
sification used for binary variables. 
Comparison of frequencies between 

groups was performed by the means of 
the Chi-square test or by the Fisher’s 
exact test in case of expected frequen-
cies less than 5. All statistical tests were 
2-sided, and p-values less than 0.05 
were considered statistically significant. 
software R (v. 4.3.3) was used for de-
scriptive analyses and bivariate analyses 
through the Fisher’s exact test. 

Results
A total of 76 CNO patients were includ-
ed, 19 with an associated IBD (C-IBD) 
and 57 without intestinal involvement. 
The demographic and clinical charac-
teristics of the whole cohort are report-
ed in Table I, while the gastrointestinal 
manifestations of the C-IBD cohort in 
Table II.
In the C-IBD cohort, 63% of patients 
(n=12) were male. The disease onset 
was characterised by osteoarticular 
symptoms in 74% (n=14), by gastro-
intestinal symptoms (GI) in 10% (n=2) 
and in 15.7% (n=3) the onset was simul-
taneous. The median age at CNO onset 
was 10.48 (7.9;12.3), while at IBD on-
set was 12.1 (8.4; 13.5) (Table I). In the 
CNO cohort, 40% of the patients were 
male (n=23): the median age at disease 
onset was 9.08 (IQR 8.35;10.98).

Systemic features
42% of C-IBD patients (n=8/19) present-
ed with low grade fever at disease onset, 
which was instead present in only 15% 
(n=9/57) of the CNO cohort (p<0.05). 
No patients presented with uveitis.

Gastrointestinal manifestations 
of the C-IBD cohort
GI manifestations were the first symp-
tom in only 2 patients (10.5%), and 
appeared simultaneously with osteoar-
ticular symptoms in other 3 (15.8%). 
Abdominal pain was reported in 47% 
of patients, diarrhoea in 63%, weight 

Table I. Demographic and clinical characteristics of the 2 cohorts.

	 C-IBD n=19	 CNO n=57	 p-value

Male/female	 12/7	 22/35	 NS
Age onset CNO, years, median (IQR)	 10.48 [7.9;12.3]	 9.17 [8.4; 10.9]	 NS
Age diagnosis CNO years, median (IQR)	 11.75 [8.9; 13.4]	 10.66 [8.8; 12.2]	 NS
Age onset IBD, median (IQR)	 12.1 [8.4; 13.5] (3 patients no GI symptoms)		
Age diagnosis IBD, median (IQR)	 12.03 [10.3; 13.9]		
1st symptom CNO, n (%)	 14 (73.7)		
Time CNO onset-IBD onset (years, mean)	 1.9 		
1st symptom IBD, n (%)	 2 (10.5)		
Time IBD onset-CNO onset (years, mean)	 2.13		
Simultaneous onset, n (%)	 3 (15.8)		
Familiarity, n 	 2 IBD, 1 PsA	 4Pso, 5PsA, 1AS, 1 SAPHO, 2 RA,  
	 2 IBD, 2 AIT, 1 DM1, 1 vitiligo	

Comorbidities	 2 SC and AIH, 	 3 coeliac disease, 
	 1 Pso and PG	 2 severe acne
	 1 FMF (MEFV M694V homozygous)
Clinical manifestations
   Fever, n (%)	 8 (42.1)	 8 (14.0)	  <0.05
   Osteoarticular pain, n (%)	 18 (94.7)	 56 (98.2)	 NS
   Arthritis, n (%)	 8 (42.1)	 9 (15.7)	 <0.05
   Enthesitis, n (%)	 0	 1 (1.7)	 NS
   Axial & peripheral involvement, n (%)	 13 (68.4)	 38 (66.7)	 NS
   Only peripheral involvement, n (%)	 5 (26.3)	 11 (19.3)	 NS
   Only axial involvement, n (%)	 1 (5.3)	 8 (14.04)	 NS

AIH: autoimmune hepatitis; AIT: autoimmune thyroiditis; AS: ankylosing spondylitis; DM1: diabetes mellitus type 1; IBD: inflammatory bowel disease; NS: not 
significant; PsA: psoriatic arthritis; Pso: psoriasis; RA: rheumatoid arthritis; SAPHO: syonovitis-acne-pustulosis-hyperostosis-osteitis; SC: sclerosing cholangitis.

Table II. Gastrointestinal manifestations of 
the C-IBD cohort.

GI symptoms, n (%)	 15 	(78.9)
    Abdominal pain, n (%)	 9 	(47.4)
    Diarrhoea, n (%)	 12 	(63.1)
    Haematochezia, n (%) 	 5 	(26.3)
    Weight loss, n (%)	 7 	(36.9)
IBD type, n (%)
    Crohn’ disease 	 10 	(52.6)
    Ulcerative colitis  	 4 	(21.0)
    Undefined-IBD	 5 	(26.3)
Bowel thickening on US, n (%)	 8/18 	(44.4)
Positive bowel MRI, n (%)	 5/9 	(55.5%)

GI: gastrointestinal; IBD: inflammatory bowel 
disease; US: ultrasound; MRI: magnetic resonance 
imaging.
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loss in 36% and haematochezia in 26%. 
Four patients (21%) were completely 
asymptomatic, and were investigated 
for an IBD due to the finding of elevat-
ed fecal calprotectin. The abdominal ul-
trasound (performed in 18/19 patients), 
was positive for a bowel thickening in 
8 subjects (44.4%). A bowel MRI was 
performed in 9 patients, with positive 
results in 5 (55.5%). All patients un-
derwent a diagnostic endoscopic pro-

cedure (gastroscopy and coloscopy), 
that allowed the diagnosis of CD in 10 
patients (52.6%), UC in 4 (21%), and 
U-IBD in 5 patients (26.3%). One pa-
tient with CD developed a rectal fistula. 

Osteoarticular manifestations
All patients underwent a total-body 
MRI: the osteoarticular involvement 
of the two groups is reported in Figure 
1.  Six patients (31.6%) of the C-IBD 

and 38 patients (66.6%) of the CNO 
group underwent a bone biopsy which 
showed a sterile inflammatory bone 
lymphocytic infiltrate. 
In both cohorts, patients presented 
osteoarticular pain, which was associ-
ated with arthritis in 8 patients (42.1%) 
of the C-IBD cohort and in 9 patients 
(15.7%) of the CNO group (p<0.05). 
Enthesitis was present only in one pa-
tient with CNO (1.7%). 

Fig. 1. Osteoarticular involvement of the two groups. 

Fig. 2. Serological analysis of the two groups.
CRP: C-reactive protein; ESR: erythrocyte sedimentation rate.



1996 Clinical and Experimental Rheumatology 2025

Association between CNO and IBD / C. Matucci-Cerinic et al.

The mandible and clavicle were more 
frequently affected in the CNO group, 
even if only the clavicle involvement, 
present in 31.9% of CNO and 5.9% of 
C-IBD resulted statistically significant 
(p=0.05). An axial involvement was 
present in both groups, even if sternal 
(CNO 21.1% vs. C-IBD 5.9%) and spi-
nal (CNO 57.9% vs. C-IBD 23.5%) in-
volvement were more frequently asso-
ciated to CNO patients, with spinal in-
volvement resulting statistically signifi-
cant (p<0.05). Conversely, the C-IBD 
group exhibited a higher frequency of 
sacroiliac (C-IBD 52.9% vs. CNO 14%, 
p<0.005) and pelvic (C-IBD 64.7% vs. 
CNO 42.1%) involvement.

Laboratory work-up
The principal laboratory differences 
between the two groups are shown in 

Figure 2. The C-IBD showed a statis-
tically significant major prevalence of 
microcytic anaemia, which was present 
in 64.7% of C-IBD and in only 17.6% 
of CNO (p=0.0005). Hypoalbuminae-
mia and hypoferritinaemia were more 
frequent in C-IBD (31.7% and 47.4% 
respectively, vs. 19.0% and 26.3% in 
CNO), without however reaching a sta-
tistical significance. 
All the C-IBD patients (100%) pre-
sented a significative elevation of C-
reactive protein (CRP) at disease onset, 
present in only 45% of the CNO pa-
tients (p=0.0001), and of ESR, present 
in 89.4% of C-IBD patients and in 69% 
of CNO (p<0.05). 
In the CNO cohort, CRP normalised 
after treatment, while in the C-IBD 
cohort remained elevated after CNO 
diagnosis and treatment in 13 patients 

(68.4%), and normalised only once IBD 
was diagnosed and an appropriate treat-
ment was started. In all C-IBD patients 
fecal calprotectin was positive, while 
in CNO patients was positive in 2/20 
patients (p<0.0001): in these patients, 
colonoscopy resulted negative. None of 
the C-IBD patients was HLA B27 posi-
tive, which was positive in 3/19 CNO 
patients (15.8%, p not significant). An-
tinuclear antibodies were positive in 
23.5% and 15.1% of C-IBD and CNO 
respectively (p not significant); and one 
C-IBD patient with associated scleros-
ing cholangitis tested positive for anti-
neutrophil cytoplasmic antibodies.

Treatment
Figure 3A compares the treatment 
strategies in the two cohorts. Figure 
3B shows the treatments of the C-IBD    

Fig. 3. A: Treatments used in the two cohorts. B: Treatments used in C-IBD cohort before and after IBD diagnosis.
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cohort before and after IBD diagnosis.
NSAIDs were initially used in 60% 
of C-IBD patients and were the first 
treatment in 96% of the CNO patients 
(p=0.0005). At disease onset, a steroid 
cycle was given in 29.8% of CNO and in 
21% of C-IBD patients. However, after 
IBD diagnosis, steroids were necessary 
in 89% of C-IBD patients (p<0.0001). 
Among conventional disease-modify-
ing anti-rheumatic drugs, methotrexate 
(MTX) and salazopyrin (SSZ), were 
used equally in the two groups, even if 
SSZ was specifically added in C-IBD 
patients after IBD diagnosis (p=0.01). 
Also, the combination MTX + SSZ was 
slightly more frequent in the C-IBD 
group (C-IBD 15.8% vs. CNO 5.2%, p 
not significant). Bisphonates (BP) were 
added in 31.6% of C-IBD and 35% of 
CNO patients. C-IBD patients required 
more frequently the addition of a bio-
logic therapy (C-IBD 78.9% vs. CNO 
14% p<0.001), especially after IBD di-
agnosis. Among biologics, adalimumab 
(ADA) and ADA+MTX were most 
frequently used in both groups (C-IBD 
52.6% and 36.8% and CNO 3.5% and 
8.7% respectively, ADA p<0.0001 and 
ADA+MTX p=0.01). Etanercept (ETN) 
and ETN+MTX were initially used in 
10.5% and 31.5% of C-IBD patients re-
spectively and were discontinued after 
IBD diagnosis, while were used in 7% 
and 3% of CNO patients. Infliximab as-

sociated to MTX was used in 15.7% of 
the C-IBD cohort after IBD diagnosis.
 
Literature review
In Table III the aggregated data of the 
literature review are provided, while in 
Supplementary Table S1 the details of 
each article are reported.
49 cases of paediatric patients with 
CNO and IBD were retrieved from the 
literature (not considering our cases) 
(20-43). 8 cases (8, 44, 45) were ex-
cluded from the analysis because of 
lacking information.
In the literature cohort, the male:female 
ratio was 0.7, with a disease onset 
characterised in 23 patients by CNO 
(56.1%), in 10 by IBD (24.4) and si-
multaneous in 8 cases (19.5%). The age 
at disease onset (median 10 years, IQR 
9;12) was superposable to our cohort, 
as was the time lag before the appear-
ance of the second symptom.
The frequency of CD was comparable 
to our cohort, UC was slightly more 
frequent in the literature cohort (36.6% 
vs. 21%) while IBD-U was significantly 
more frequent in our cohort when com-
pared to the literature (26.3% vs. 4.9%, 
p=0.02). Similarly to our cohort, an 
ESR and CRP elevation was present in 
the majority of patients reported in the 
literature.  
Concerning bone involvement, the lit-
erature cohort presented a percentage of 

patients with both an axial and periph-
eral involvement similar to our cohort 
(literature 43.5% vs. C-IBD 48.7%), an 
isolated axial disease was more frequent 
in our cohort (C-IBD 26.3% vs. litera-
ture 7.7%), while an exclusive periph-
eral involvement was significantly more 
frequent in the literature cohort (C-IBD 
5.3% vs. literature 48.7%, p=0.001).

Discussion 
Our data have been obtained from the 
largest cohort of CNO patients with 
associated IBD provided up to now 
in the literature. The comparison of 
C-IBD with CNO patients without in-
testinal involvement has allowed us to 
highlight their serological and osteo-
articular characteristics. Specifically, 
a persistent CRP elevation despite 
treatment, and the presence of micro-
cytic anaemia, were the most important 
markers of IBD development. Also, C-
IBD patients presented a statistically 
more significant frequency of sacro-
iliac involvement when compared to 
CNO patients, who instead had a more 
frequent clavicle and spinal involve-
ment. 
Approximately 50% of children diag-
nosed with IBD develop an extra-intes-
tinal symptom, among which the most 
common is the osteoarticular involve-
ment, which may present as oligoar-
thritis, enthesitis or axial disease (46). 
The association of IBD with an inflam-
matory osteitis was suggested in 1989 
by Chamot et al. (47) when describ-
ing patients with SAPHO syndrome, 
and in the following years was  further 
described by the same authors that 
focused on the association between 
inflammatory enterocolopathies and 
SAPHO (13). Since then, it has been 
ascertained that SAPHO, an inflamma-
tory sterile osteitis, can be associated 
with IBD. Currently, CNO is the term 
used to design the same osteitis, but 
in children. Nevertheless, the paucity 
of literature on the subject is striking, 
with only a handful of reports discuss-
ing the association between IBD and 
CNO in paediatric age. In 2015, Audu 
et al. reported 3 C-IBD patients and re-
viewed the literature  highlighting 15 
paediatric and 9 adult cases, without 
however taking into account the adult 

Table III. Comparison of the C-IBD cohort with the literature cohort.

	 C-IBD 	 Literature	 p-value
	 n=19	  n=41 	

Males/females	 12/7		  18/23		  NS
Age at disease onset, median, years (IQR)	 10.5 	(8;12.3)	 10 	(9;12)	 NS
1st symptom CNO, n (%)	 14 	(73.6)	 23 	(56)	 NS
Age onset CNO, years, median (IQR)	 10.48 	(7.9;12.3)	 10 	(9;10.5)	 NS
Time CNO onset-IBD onset (years, mean)	 1.9 		 2.2 		 NS
Age onset IBD, median (IQR)	 12.1 	(8.4; 13.5) 	 9 	(8;10)	 NS
1st symptom IBD, n (%)	 2 	(10.5)	 10 	(24.4)	 NS
      Time IBD onset-CNO onset (years, mean)	 2.13		  3.6		  NS
Simultaneous onset, n (%)	 3 	(15.8)	 8 	(19.5)	 NS
IBD type, n (%)			 
   Crohn’ disease 	 10 	(52.6)	 24 	(58.5)	 NS
   Ulcerative colitis  	 4 	(21.0)	 15 	(36.6)	 NS
   Undefined-IBD	 5 	(26.3)	 2 	(4.9)	 0.02
Elevated ESR, n/tot (%)	 17 	(89.4)	 24/25 	(96)	 NS
Elevated CRP, n/tot (%)	 19 	(100)	 16/18 	(88.8)	 NS
Anaemia, n/tot (%)	 11/17 	(64.7)	 11/17 	(64.7)	 NS
Axial & peripheral involvement	 13 	(68.4)	 17/39 	(43.5)	 NS
Only axial involvement	 5 	(26.3)	 3/39 	(7.7)	 NS
Only peripheral involvement	 1 	(5.3)	 19/39 	(48.7)	 0.001

CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; IBD: inflammatory bowel disease.
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literature on SAPHO syndrome (22). In 
2021 Dushnicky et al. reported 7 cases 
of C-IBD (27), and more recently, a 
literature review identified 57 patients 
(both adults and children) with CNO 
and  IBD (16). 
Previous studies have reported a high 
incidence of IBD in axial SpA (5–10%) 
(14), along with subclinical intestinal 
inflammation in the majority of SpA 
patients (50–60%) (14, 48). Similar 
results were reported in juvenile SpA 
(49, 50). Interestingly, also a subclini-
cal joint inflammation in patients with 
IBD was reported in a study in which 
15% of the IBD patients were retro-
spectively found to have erosive sacro-
iliac changes (51).  
 Our data highlight a prevalent sacro-
iliac and pelvic involvement in C-IBD 
when compared to CNO patients with-
out intestinal involvement. This is in 
line with what reported in the initial 
reports of SAPHO patients with IBD 
(13). This characteristic and the associ-
ation with skin manifestations (mainly 
psoriasis in this reported cohort), un-
derlines the possible and long debated 
link of this disease with the group of 
seronegative spondyloarthropathies 
(SpA), that are known to be associated 
with IBD and with the same skin mani-
festations that can be found in SAPHO 
syndrome. On the other hand, the male 
predominance, the higher inflamma-
tion and the sacroiliac involvement 
among the C-IBD patients are within 
the spectrum of spondyloarthropathies 
associated with inflammatory diseases, 
including inflammatory bowel disease.
In CNO, innate immune cells  have 
an altered expression of inflamma-
tory cytokines and chemokines, with 
a reduced monocyte production of the 
regulatory cytokine IL-10, and an el-
evated production of proinflammatory 
cytokines (IL-1β, IL-6, TNF-α) (52, 
53). This could explain the response 
of CNO patients to anti-TNF-α agents. 
Certainly, the association of CNO with 
other inflammatory skin and intestinal 
diseases suggests a possible common 
pathogenesis.
A link between IBD and osteoarticu-
lar manifestations has been suggested 
through the gut-joint axis (14). As in 
SpA, it could be hypothesised that also 

in CNO, the impairment of the intes-
tinal barrier, and an alteration of the 
local microbiota, could lead to a local 
inflammation and a systemic cytokine 
release that could lead to articular, and 
possibly bone inflammation. Neverthe-
less, this hypothesis does not take into 
account patients who suffer from an 
inflammatory bone disorder without 
concomitant gut inflammation. This 
suggests the possibility of a different 
immunopathogenic background or ge-
netic predisposition (14). Concerning 
the genetic background, Morbach et 
al., have tested a small CNO popula-
tion (of whom 4 patients with associat-
ed CD) for CARD15 mutations, known 
to be associated to CD, concluding 
however that CARD15 gene variants 
did not segregate with CNO (33).
In our cohort, the majority of patients 
had CNO as first symptom, with IBD 
manifestations appearing after 1–2 
years. This is in line with the literature 
(Table III) (13), with the exception of 
some cases (Suppl. Table S1) in whom 
IBD was the first diagnosis (21, 23, 27, 
30, 32). 
In our cohort and in the literature, CD 
was the most prevalent IBD. Indeed, in 
an adult cohort of SpA, 50% of patients 
presented a microscopic subclinical 
gut inflammation and of these, half 
of the patients presented an exclusive 
involvement of the ileum. This may 
suggest that in SpA the gut inflamma-
tion is mostly CD-like (14, 54). Also, a 
meta-analysis on IBD patients reported 
a more frequent development of SpA in 
patients with CD than in UC (55). 
It is striking the initial paucity of gas-
trointestinal symptoms in CNO patients 
with IBD. In our cohort, 4 patients did 
not present any intestinal symptom, 
presenting however a positive fecal 
calprotectine and showing a positive 
histology after endoscopy. The fecal 
calprotectine represents an important 
diagnostic tool in IBD, and was found 
to be elevated in SpA patients with 
subclinical gut microscopic inflamma-
tion (56). Interestingly, in a paediatric 
cohort of juvenile idiopatic arthritis 
patients, calprotectin levels resulted 
significantly higher in patients with en-
thesitis-related arthritis and, as in SpA 
(14), calprotectin levels were associ-

ated with disease activity (57). These 
findings underline the importance of a 
periodic fecal calprotecine screening in 
CNO patients. 
In our C-IBD cohort, HLA B-27 result-
ed negative. This is in line with the data 
from the literature and moreover with 
the pathogenesis of IBD, given the lack 
of association of MHC class I with IBD, 
which is more frequently associated 
with MHC class II polymorphisms (58).
In our cohort, C-IBD patients present-
ed a significative elevation of inflam-
matory biomarkers when compared to 
CNO, where it is known that an eleva-
tion of CRP may be present. Jansson 
et al. (59), reported a CRP elevation in 
59% of the patients, and therefore in-
cluded CRP as part of their diagnostic 
CNO clinical score. However, since 
CRP can be elevated in multiple bone 
diseases, the Bristol criteria suggest the 
execution of a bone biopsy in case of 
an elevation of  CRP >30g/L (9). 
In our cohort, CRP and ESR remained 
persistently high despite CNO treat-
ment, normalising only after IBD diag-
nosis, whilst in CNO patients with CRP 
and ESR elevated at disease onset, a 
normalisation was seen with a specific 
treatment for CNO. In CNO patients, a 
persistent inflammatory biomarkers el-
evation despite treatment could there-
fore be a red flag for the development 
of an IBD. However, our results should 
be interpreted in light of some poten-
tial caveat as the study was retrospec-
tive and therefore not all the data were 
available for all patients. 
In conclusion, we have presented a 
large cohort of CNO patients with as-
sociated IBD, highlighting their dif-
ferences with CNO patients without 
intestinal inflammation. The persistent 
elevation of inflammatory biomarkers, 
despite CNO treatment initiation, rep-
resented an important characteristic of 
the C-IBD group, thus highlighting the 
importance of the intestinal screening, 
and suggesting the performance of fe-
cal calprotectin in CNO patients char-
acterised by persistently elevated CRP 
and ESR despite treatment. Further 
studies are needed to better understand 
the association between CNO and IBD, 
their clinical course over time and the 
possible therapeutic implications. 
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