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L E T T E R  T O  T H E  E D I T O R

Predictive approaches in inflammatory bowel disease

Dear	Editors,
The	authors	report	the	successful	development	of	a	math-
ematical	 model	 of	 inflammatory	 bowel	 disease	 (IBD)	
structured	 in	 two	 compartments	 and	 combining	 ulcera-
tive	colitis	(UC)	and	Crohn’s	disease	(CD).1

IBDs	are	multifacets	and	multi-	omics	diseases.2

Different	features	contribute	to	responsiveness	to	treat-
ments	and	would	need	to	be	carefully	considered	in	para-
metric	 predictive	 models.	 The	 immune	 system	 presents	
some	 plasticity,	 and	 one	 clinical	 phenotype	 can	 activate	
different	inflammatory	pathways	and	respond	differently	
to	therapies.

As	introduced	by	the	authors,	UC	and	CD	are	two	het-
erogeneous	and	different	diseases,	for	which	immunology	
is	a	backbone	but	not	identical.1,3	Their	biology	is	different	
and	leads	to	different	diagnosis,	treatment,	and	monitor-
ing	approaches.4	The	application	of	the	model	to	CD	ther-
apies	is	provided.5

Current	 data	 suggest	 that	 CD	 is	 a	 multiple	 entity—	
inflammation	is	not	homogeneous	along	the	colon—	and	
that	interleukins	pathways	and	mechanisms	of	action	of	
potential	treatments	implicate	several	tissue	layers.1–	3

An	 alternative	 to	 the	 proposed	 model	 would	 be	 then	
five	gut	compartments:	ileum,	ascending,	transverse,	de-
scending	colon,	and	sigmoid	colon–	rectum,	each	divided	
into	subepithelial	tissues,	lymph	nodes,	and	epithelium.	It	
would	allow	tissue	level	spatial	considerations	for	inflam-
mation.	Gut	compartments	would	be	connected	through	
the	blood	compartment,	and	each	would	have	associated	
epithelial	and	mucosal	layers.	The	epithelial	layer	would	be	
healthy,	active,	damaged,	or	remodeled.	Active	and	dam-
aged	layers	would	possibly	revert	but	remodeled	would	be	
irreversible.	Active,	damaged,	and	remodeled	tissue	frac-
tions	 would	 generate	 SES-	CD	 subscores.	 Inflammation	
would	be	estimated	by	serum	C-	reactive-	protein	and	fecal	
calprotectin.	 Detailing	 the	 intestinal	 epithelial	 barrier	

(IEB)	would	increase	the	model	prediction	accuracy:	IEB	
healing	impacts	the	inflammation	level.1

The	 mechanistic	 component	 is	 key	 in	 modeling.	 It	
brings	(a)	ability	to	generalize	the	learning	from	a	patient’s	
response	 to	 one	 treatment	 and	 to	 extrapolate	 likely	 re-
sponsiveness	to	different	regimens	or	drugs,	(b)	flexibility	
to	challenge	multiple	short-	term	and	long-	term	treatment	
options,	and	(c)	transparency	compared	to	the	black-	box	
type	machine	learning	approach.

As	stated	by	 the	authors,	 the	model	reasonably	repli-
cates	cytokines,	cells,	and	biomarkers	steady-	state	values	
in	IBD.	Its	simplified	approach	helps	mapping	the	diseases	
but	 with	 some	 limitation	 in	 treatment	 strategies	 evalua-
tion.5	The	use	of	artificial	intelligence	has	recently	grown	
in	IBD.6	Alternative	models	will	soon	emerge.

Understanding	how	individual	patients	respond	(out-
comes	 and	 related	 paths)	 to	 treatments	 is	 critical	 to	 im-
prove	IBD	management.	Available	treatments,	 including	
biologics,	 do	 not	 break	 a	 40%-	to-	60%	 efficacy	 ceiling.7	
Hopefully	models	will	help.
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