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BACKGROUND:	Red	Mark	Syndrome	(RMS)	
is	an	infec4ous	disease	found	to	affect	

salmonids	in	the	Oncorhynchus	genus.	No	
ae4ological	agent	has	been	unequivocally	
iden4fied	for	RMS,	which	is	thus	presently	

defined	by	histopathological	features.	
	

METHODOLOGY	:	We	propose	a	semi-
quan4ta4ve	classifica4on	based	on	5	
categories	(nega;ve	to	mild,	mild,	

moderate,	severe,	regenera;ve)	of	RMS	
lesions	using	samples	from	a	cohabita4on	
infec4on	model	established	at	DTU-Aqua.	
In	87	cases	RMS	was	followed	from	early	

lesion	development	un4l	late	healing	
stages,	and	samples	were	taken	at	several	

4me-points.	Histological	samples	were	
analysed	blindly	at	the	University	of	Udine.		

Histological	classifica4on	is	based	on	
severity	of	inflammatory	infiltrate	in	the	

dermis	spongiosus	and	scale	pockets	and	a	
semi-quan4ta4ve	descrip4on	of	each	layer	
including		integrity	of	the	layer,	presence	of	

necrosis,	oedema,	conges4ons,	
haemorrhages,	absence	of	scale	pockets	

and	scale	pockets	resorp4on.		
	

RESULTS	AND	CONCLUSIONS	:	No	bacteria	
were	observed	in	any	of	the	lesion	sec4ons.	

Lymphocy4c	and	macrophagic	(lympho-
monocy4c)	inflammatory	infiltrate	was	

iden4fied.	Nega;ve	to	mild	cases	showed	
focal	mild	infiltrate	of	the	dermis	

spongiosum	with	frequent	dila4on	of	the	
scale	pockets.	Mild	cases	showed	mul4focal	

mild	inflamma4on	of	the	dermis	
spongiosum	and	mild	inflammatory	

infiltrate	of	the	hypoderma.	Epidermis	may	
show	infiltra4on	as	well.	Moderate	and	

Severe	cases	showed	an	increased	lympho-
monocy4c	inflamma4on	involving	all	skin	

layers.	Epidermis	showed	a	progressive	loss	
of	integrity	and	ulcera4on.	Frequent	scale	
resopr4on	is	observed.	Muscle	remained	

mildly	to	moderately	involved	even	in	most	
severe	cases.	Microscopically,	Regenera;ve	
cases	showed	features	typical	of	mild	cases,	

but	with	scales	in	regenera4ve	phases.		
	We	iden4fied	evident	correspondences	
between		macroscopic	and	microscopic	

categories.		
This	classifica4on	can	provide	a	valuable	

standardized	approach	and	guide	the	
pathologist	in	the	analysis	and	defini4on	of	
suspected	RMS	lesions.	Further	studies	are	
needed	to	validate	sta4s4cally	the	results	
and	evaluate	interobserver	agreement.	

NEGATIVE	TO	MILD	 MILD	 MODERATE	 SEVERE	 REGENERATIVE	

M
AC

RO
	

(2
.5
x)
	M

IC
RO

	
LE
SI
O
N
	O
VE

RV
IE
W
	

(2
0x
)	E

PI
DE

RM
IS
	

(1
0x
)	D

ER
M
IS
		

SP
O
N
G
IO
SU

M
	

	

(1
0x
)	D

ER
M
IS
	

CO
M
PA

CT
U
M
	

	

(1
0x
)	H

YP
O
DE

RM
IS
	

(1
0x
)	M

U
SC
LE
		

Mul4focal	mild	lympho-monocy4c		
infiltra4on	(*)	

Normal	dermis	compactum	

Normal	hypodermis	

Normal	muscle	 Mild	lympho-monocy4c	infiltra4on(*)	

Moderate	lympho-monocy4c				
infiltra4on	(*)	

	Normal	to	mild	
	lympho-monocy4c	infiltra4on(*)		 Moderate	lympho-monocy4c	infiltra4on(*)	

Mild	to	moderate		
lympho-monocy4c	infiltra4on	(*)	

Mild	to	moderate		
lympho-monocy4c	infiltra4on	(*)	

Moderate	to	severe		
lympho-monocy4c	infiltra4on	(*)	

Moderate	to	severe	lympho-monocy4c		
infiltra4on	(*)	and	loss	of	structure	

Severe	lympho-monocy4c	infiltra4on(*)		
and	haemorrages,	necrosis	and	oedema(>)		

Normal	epidermis	but	occasional	mild		
lympho-monocy4c	infiltra4on	(*)	

Sampled	at	61	days	post	start		 Sampled	at	82	days	post	start		 Sampled	at	97	days	post	start		

Normal	epidermis		
Moderate	lympho-monocy4c	infiltra4on		

and	moderate	loss	of	intergrity	(>)	
Moderate	to	severe	lympho-monocy4c	

		infiltra4on	and	severe	loss	of	intergrity	(>)		

Mild	focal	lympho-monocy4c	infiltra4on		
(*)	and	scale	regenera4on	(>)	

Normal	muscle		

Mild	focal	lympho-monocy4c	infiltra4on		
and	dila4on	of	scale	pockets	(*)	

Normal	dermis	compactum	

Moderate	lympho-monocy4c	
infiltra4on(*)	

Sampled	at	20	days	post	start		 Sampled	at	51	days	post	start		
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