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Introduction

1. Diagnosis of	Inflammatory Bowel Disease (IBD)

Crohn’s Disease (CD)	and	Ulcerative Colitis (UC)

NO	single	defining symptomCombination of	suggestive	clinical,	biological,	radiological,	endoscopic and	histological data

AND

Rejecting other diseases with similar clinical manifestations

Gisbert	JP.	Dig Liver Dis.	2009
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2. IBD	:	shift	in	treatment goals

Establishing and	maintain mucosal healing

Louis	E	et	al.	Journal	of	Crohn’s and	Colitis.	2012;	Peyrin-Biroulet L	et	al.	JCC.	2011

Improved symptoms
Sustained deep remission
and	Improved quality of	

life

• Higher clinical rates	of	response (CD,	UC)
• Lower relapse	rates	(CD,	UC)
• Lower hospitalization rates	(CD,	UC)
• Lower risk of	colorectal	cancer	(UC,	CD?-lack of	data)
• Reduced need for	surgery (CD,	UC)
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3. Golden	standard	for	diagnosis and	follow-up
Endoscopy (and	histology on	biopsy specimens)

•Expensive
•Invasive
•The	need for	repeated examination

Need for	biological markers	
simple,	rapid,	sensitive,	specific,	inexpensive and	non-invasive

Gisbert	JP.	Dig Liver Dis.	2009
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4. Available biological markers

Systemic markers

•CRP – C-reactive protein (negative in	25%	CD	patients	– often normal	in	UC	patients)

•ESR	– erythrocyte sedimentation rate

•ANCA	– anti-neutrophil cytoplasmic antibodies

•ASCA	– anti-Saccharomyces	cerevisiase antibodies

Stool markers

•Calprotectin
•Lactoferrine Gisbert	JP.	Dig Liver Dis.	2009
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•Calprotectin (S100	A8-A9)

•36	kDa	dimer	calcium	binding	proteins S100A8	
and	S100A9

•PMN	– Macrophages	– Monocytes	– Epithelial
Cells – Keratinocytes

•Secretion :	PMN	activation	– Stress	– Death
cell – Vascular adhesion of	Monocytes

•Immunomodulatory role

•Resistant to	enzymatic degradation

•Easily mesurable	in	faeces
Nancey S.	Hepato-Gastro	&	Oncol.	Dig.	2015

5. Calprotectin
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6. Faecal Calprotectin (FC)	- disadvantages
• Currently no	reimbursement (30	to	35	€)

• No	(inter)national	guidelines
•Increase after use	of	NSAIDs (false	positive),	PPI
•Several diseases other than IBD	can increase calprotectin levels,	especially
- Colorectal	neoplasia and	adenomas

-Gastrointestinal infections

-Microscopic colitis

-Coeliac disease,	protein losing enteropathy,	etc.

Gisbert	JP	et	al.	Dig Liver Dis.	2009;	Ven Rheenen et	al.	BMJ	2010
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Diagnostic	process (1)
• Met-analysis

• 13	studies
• 6	in	adults (n=670)
• 7	in	children (n=371)

•Adults
sensibility:	0.93;	Specificity:	0.96

•Children/teenagers																																																	
sensibility:	0.92;	Specificity:	0.76

•67%	reduction in	the	number of	adults requiring
endoscopy

•Delayed diagnosis in	6%	of	adults because of	a	false	
negative test	result

•Most	of	the	studies used cut-off	of	50-100	𝛍g/g

Van	Rheenen PF	et	al.	BMJ	2010;	von Roon	AC	et	al.	Am	J	Gastroenterol.	2007

Adults Children

Sensitivity =
Specificity >   



Diagnostic	process (2)
•Better accuracy at	a	cut-off	level of	100	microg/g

Tibble J	et	al.	Gut	2000



Cost effectiveness of	calprotectin for	the	
diagnosis of	IBD

Faecal calprotectin screening	versus	direct	endoscopic evaluation for	IBD

Faecal calprotectin screening	saved $417/patient	but	delayed for	2.2/32	patients	with IBD	
The	cut-off	level of	50	mg/g	cost an	additional $55
for	adults compared to	FC	cut-off	level of	100	mg/g

Yang	et	al.	Clin	Gastroenterol Hepatol.	2014



Diagnostic	process	- summary
•An	increased FC	level identifies	patients	who are	most likely to	have	inflammatory bowel
disease and	justifies	urgency for	endoscopy

•Use	of	faecal calprotectin as	screening	test	reduces the	number of	endoscopies	with negative
results in	suspected inflammatory bowel disease

•The	test	delays diagnosis in	a	small and	acceptable	proportion	of	patients

•In	some conditions	endoscopy is inevitable
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Preliminary remarks in	IBD
•Careful evaluation of	disease characteristics at	baseline is essential	to	evaluate disease extend,	
severity and	complications

•Biomarkers values	must	be established at	baseline for	future	comparison



Symptomatic IBD	patients
•Confirm IBD	relaps		->																																							Correlation with endoscopy

•Predicting response to	treatment

•Predicting endoscopic healing Deep remission



Faecal calprotectin and	endoscopic scores

Bernardini D	et	al.	Acta	Endosc 2013;	De	Chambrun GP	et	al.	Nat	Rev Gastroenterol Hepatol.	2010						



Faecal calprotectin and	endoscopic scores

Sipponen T et	al.	Aliment	Pharmacol Ther 2008;	D’Haens G	et	al.	Inflamm Bowel Dis.	2012



Faecal calprotectin and	endoscopic scores

Schoepfer AM	et	al.	Inflamm Bowel Dis.	2009;	Schoepfer AM	et	al.	Am	J	Gastroenterol 2010

UC

CD

Correlation: FC > clinical activity score



Faecal calprotectin and	endoscopic
scores/histology (CD)

Histological criteria
•Epithelial damage	(0-2)
•Extensive	pathology
•Architectural	changes
•Mononuclear cells in	LP
•PMN	in	LP
•PMN	in	the	epithelium
•Cryptis
•Erosion	or	ulcers

Sipponen T et	al.	Aliment	Pharmacol Ther 2008

CD	(n=87)



Faecal calprotectin and	histology (UC)
Predictive factor	of	active	histologic inflammation:

Faecal calprotectin and	MAYO	1	vs	0

Guardiola et	al.	Clin	Gastro	Hepatol 2014



Response to	anti-TNF

De	Vos	M.	Journal	of	Crohn’s and	Colitis.	2012;	Sipponen T.	Inflamm Bowel Dis.	2008

FC ≤ 50 µg/g or decrease ≥ 80% (W2) 
predicts endoscopic remission at W10 



Predicting Response to	ASA	and	clinical
relapse	in	asymptomatic UC	patients

Fecal calprotectin decrease after 5ASA	dosage	increase in	patients	in	remission of	both UC	with

persisting elevation of	calpro

Osterman et	al.	Clin	Gastro	Hepatol 2014



Using FC	in	Acute	severe ulcerative colitis
No	colectomy vs	colectomy

Ho	GT	et	al.	Am	J	Gastroenterol.	2009

Response to	treatment

• FC levels are markedly 
elevated in ASUC

• FC levels are significantly 
higher in patients who 
failed conventional 
medical therapy and require 
emergency colectomy
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Asymptomatic patients
assess the	activity of	the	disease

•Predicting clinical relapse

•Predicting endoscopic relapse

(preceding clinical relapse)

•Predicting clinical relapse	after top-down	treatment



Predicting clinical relapse	in	quiescent	
IBD	patient

Lewis	JD	et	al.	Gastroenterology 2011



Predicting clinical relapse	in	
asymptomatic UC	and	CD	patients

Valle	Garcia-Sanchez,	JCC	2009

Prospective	study during 1	year of	UC	and	CD	patients	in	clinical remission



Predicting clinical relapse	in	quiescent	UC	
patients	on	IFX

M	Devos	et	al.	JCC	2014

Calprotectin levels < 50 µg/g 
predicts deep remission (Ss 83%, Sp 83%) 

2 consecutive calprotectin
measurements of > 300 µg/g 
predict flare (Ss 62%, Sp 100%)



Predicting endoscopic relapse	in	
asymptomatic CD	patients

Léman	M	and	the	GETAID	GUT	2010



Predicting clinical relapse	after top-down
strategy

Clinical relapse	in	clinically quiescent	CD	patients	after IFX	interruption

N	De	Suray BW	gastro	2012
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Post-operative relapse

•50-70%	of	CD	patients	require surgery during
their disease course

•Post	operative recurrence POR	:
• 15-40%	at	10	years
• 50-70%	at	20	years

•POR	predictors:	
• Risk factors (patient,	disease)	
• Endoscopic score	6	months after surgery
(Rutgeerts score)	

Geces KB.	Poster	285	ECCO	2014;	Bouhnik Y.	Lille	DIU	2014

Clinical remission 3	years after surgery and	Rutgeerts score

95%

85%

60%
5%



Predicting post-operative relapse

Wright	E.	Gastroenterology 2015



Post-op	correlation between faecal
calprotectin and	Harvey	Bradschaw Index

Lamb	CA	et	al.	British	Journal	of	Surgery 2009

Significant correlation between FC	and	HBI	(r=0.53,	p<0.001)

Very low levels in	clinically inactive	disease

Very high	levels in	severely clinically active	disease

FC	values	in	mild to	moderate group	are	far	more	heterogeneous



Predicting post-operative relapse

Boschetti G.	Am	J	Gastroenterol 2015

Better performance	for	fCal compared to	hsCRP

Association	of	fCal ≤100	𝛍g/g	and	hsCRP ≤1	mg/l	did not	increase the	performance	of	fCal concentration	alone



Optimal	Cut-Off
Optimal	cut-off	for	FC	in different situations

Situations Optimal	cut-off

lBD or	IBS 50-100	𝛍g/g
IDB	activity 250	𝛍g/g
Relapse	 250	𝛍g/g
POR 100	𝛍g/g
Response to	treatment 100-150	𝛍g/g
Mucosal healing 250	𝛍g/g ?
Relaps in	top-down	strategy 250	𝛍g/g ?

Nancey S.	Hepato-Gastro	&	Oncol.	Dig.	2015



Testing for	faecal Calprotectin at	home

Vinding K.	Inflamm Bowel Dis.	2015

•Correlation coefficient	with ELISA	=	0.6285

•Intra-assay coefficient	of	variation	=	4.42%

•Interassay coefficient	of	variation	=	12.49%

•Sensitivity =	82%

•Specificity =	85%

•Positive	predictive value	=	47%

•Negative predictive value	=	97%

•Optimal	cut-off	=	150	𝛍g/g



Conclusion
•Faecal calprotectin predicts patients	with high	risk of	IBD	and	alows a	better selection of	
patients	who require endoscopy.	This	strategy is cost saving.	

•Faecal calprotectine is highly correlated with endoscopic and	histological scores
- Accurate marker	of	deep remission
- Identifes patients	with endoscopic recurrence and	high	risk of	clinical recurrence

•Although faecal calprotectin is correlated with post-operative endoscopic recurrence
colonoscopy is still mandatory 6	months after surgery

•The	home	testing faecal calprotectin is in	development
- Reliable
- New	way of	monitoring	by	eHealth

•No	Guidelines.


