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Feline comorbidities 
What do we really know 
about feline triaditis? 

Practical relevance:  Feline triaditis 
describes concurrent pancreatitis, 
cholangitis and inflammatory bowel 
disease (IBD). The reported prevalence 
is 17–39% in ill referral patients. While 
the aetiology is poorly understood, it is 
known to include infectious, autoimmune 
and physical components. What is not known is 
whether different organs are affected by different 
diseases, or the same process; indeed, triaditis may 
be part of a multiorgan inflammatory disease. Feline 
gastrointestinal tract anatomy plays its role too. 
Specifically, the short small intestine, high bacterial 
load and anatomic feature whereby the pancreatic 
duct joins the common bile duct before entering the 
duodenal papilla all increase the risk of bacterial 
reflux and parenchymal inflammation. Inflammation 
may also be a sequela of bowel bacterial 
translocation and systemic bacteraemia.  
Diagnostic challenges: Cholangitis, pancreatitis 
and IBD manifest with overlapping, vague and  
non-specific clinical signs. Cholangitis may be 
accompanied by increased serum liver enzymes, 
total bilirubin and bile acid concentrations, and 
variable ultrasonographic changes. A presumptive 
diagnosis of pancreatitis is based on increased 
serum pancreatic lipase immunoreactivity or feline 
pancreas-specific lipase, and/or abnormal 
pancreatic changes on ultrasonography, though 
these tests have low sensitivity. Diagnosis of IBD  
is challenging without histopathology; ultrasound 
findings vary from normal to mucosal thickening  
or loss of layering. Triaditis may cause decreased 
serum folate or cobalamin (B12) concentrations due 
to intestinal disease and/or pancreatitis. Triaditis 
can only be confirmed with histopathology; hence, 
it remains a presumptive diagnosis in most cases.  
Evidence base: The literature on feline triaditis, 
pancreatitis, cholangitis and IBD is reviewed, 
focusing on histopathology, clinical significance  
and diagnostic challenges. Current management 
recommendations are provided. Further studies are 
needed to understand the complex pathophysiology, 
and in turn improve diagnosis and treatment. 
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Introduction 
 
In human medicine, triaditis refers to inflammation of the portal triads 
within the liver. In contrast, triaditis in cats has widespread acceptance in 
the veterinary field as referring to concurrent pancreatitis, cholangitis and 
inflammatory bowel disease (IBD). Despite being reported relatively fre-
quently,1–3 robust literature regarding the true prevalence of triaditis and 
its aetiopathogenesis is still lacking. Case reports investigating this condi-
tion started to emerge in the mid-1990s1 and, to date, it has been reported 
in 17–39% of cats in ill referral populations.1–3 While no sex, age or breed 
predisposition has been convincingly documented, cats with concurrent 
acute neutrophilic cholangitis (NC) tend to be younger than those  
with chronic lymphocytic cholangitis (LC),4 and Siamese cats are over- 
represented in some studies of pancreatitis.5,6 

This article reviews the literature on feline triaditis, focusing initially 
on pancreatitis, cholangitis and IBD. Histopathological descriptions, 
relative clinical significance and difficulties inherent in making these 
diagnoses are discussed, and recommendations given on how best to 
manage these conditions individually and collectively. 

 
Component inflammatory disorders 
 
Pancreatitis 
In most cases, pancreatitis is considered idiopathic; however, some 
underlying causes such as viral infection, toxoplasmosis, fluke infec-
tion, trauma and organophosphate poisoning have been reported.6–8  

In humans, autoimmune and genetic components have been associat-
ed with pancreatitis;9–11 and the role of the microbiome is currently 
gaining more interest as a study area. However, none of these have 
been recognised in feline pancreatitis as yet.  
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Pancreatitis can be divided into 
acute and chronic inflammation on the 
basis of histological findings.12,13 The 
published scoring system is based on 
histopathological characteristics in 
humans, and recognises two main 
forms of feline pancreatitis.14 Acute 
pancreatitis (AP) is characterised by 
neutrophilic inflammation, with asso-
ciated interstitial oedema and necrosis 
of mesenteric fat, while chronic pan-
creatitis (CP) is characterised by lymphocytic 
inflammation, fibrosis and acinar atrophy.14 
However, a consensus scoring system for 
feline pancreatitis is still lacking. Since cats 
with CP are more likely to have concurrent 
diseases (eg, hepatobiliary disease) than cats 
with AP,15 CP may be more common in triadi-
tis. Pancreatic inflammation can extend to the 
pancreatic duct and even the sphincter of 
Oddi (see later), going on to cause cholangitis 
and, potentially, extrahepatic biliary obstruc-
tion (EHBO). Cholangitis occurring as a  
primary disease can cause inflammation 
extending to the sphincter of Oddi and pan-
creatic duct, and so, in turn, is a risk factor for 
pancreatitis.16 
 
Cholangitis 
Cholangitis describes inflammation of the  
biliary duct; when the inflammation extends 
into the hepatic parenchyma, a diagnosis of 
cholangiohepatitis is made.17 Cholangitis is a 
common form of feline hepatic disease: in a 
UK study of almost 1500 feline liver biopsy 
samples,18 the most common histopathological 
diagnoses were NC and reactive hepatitis, 
while LC was ranked fourth (after  reversible 
hepatocellular injury). Hepatic lipidosis is the 
most common form of liver disease in the 
USA.19 It is important to remember that this 
can occur as a primary condition or secondar-
ily to other diseases, particularly cholangitis 
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and pancreatitis; as such, it is often 
associated with triaditis.20  

The World Small Animal Veterinary 
Asso ciation (WSAVA) Liver Stan -
dardization Group has revised its 
histopathological classification of 
feline liver disease, and recognises 
three distinct forms of cholangitis in 
cats (Table 1): neutrophilic, lympho-
cytic and chronic cholangitis associat-
ed with liver fluke infection.17 Acute 

and chronic forms of NC are no longer consid-
ered as separate diseases, as is now generally 
accepted.  

The most common type of cholangitis in 
cats is NC, which is characterised by infiltra-
tion of large numbers of neutrophils into  
portal areas of the liver and bile ducts.17 It is 
believed to result from bacterial infection 
ascending from the intestine,19,21,22 an assump-
tion that is supported by the involvement of 
common enteric species, including Escherichia 
coli, Strepto coccus species, Clostridium species 
and Salmonella typhimurium.23 NC can be fur-
ther divided into acute and chronic forms, 
which are distinguished by their histopatho-
logical appearance. Acute neutrophilic 
cholangitis (ANC) is characterised by neu-
trophilic inflammation alone, while chronic 
neutrophilic cholangitis (CNC) is thought to 
be a progression of ANC, and is characterised 
by variable infiltrates of neutrophils, lympho-
cytes and plasma cells (Table 1). Fibrosis and 
bile duct proliferation depend on the chronic-
ity of disease.17  

Classification Features

Neutrophilic cholangitis Characterised by the presence of neutrophils in the lumen and/or epithelium of the bile ducts. In the acute stage,  
the lesion is often associated with oedema and neutrophils in the portal areas. The neutrophilic inflammation may 
extend to the hepatic parenchyma and may even result in hepatic abscesses. The chronic stage is often associated 
with a mixed inflammatory infiltrate in the portal areas consisting of neutrophils, lymphocytes and plasma cells,  
plus possibly fibrosis and bile duct proliferation

Lymphocytic cholangitis Consistent infiltration of small lymphocytes is restricted to the portal areas, often associated with variable portal 
fibrosis and bile duct proliferation. Lymphocytes may also be seen centring on the bile ducts or within the biliary 
epithelium. Solitary plasma cells and eosinophils may additionally be present. Lymphocytic cholangitis can  
be difficult to distinguish from well-differentiated lymphocytic lymphoma 

Chronic cholangitis 
associated with liver fluke 
infection

Characterised by dilated larger bile ducts with papillary projections and marked periductal and portal fibrosis.  
A slight-to-moderate inflammation may be seen both within the ducts (neutrophils and macrophages) as well as in 
the portal areas (neutrophils, lymphocytes and plasma cells). Eosinophils are usually limited in number. The number  
of liver flukes and eggs within the dilated bile ducts varies markedly

Adapted from WSAVA standards for clinical and histological diagnosis of canine and feline liver diseases17

hTable 1 WSAVA histopathological classification of feline cholangitis

Chronic pancreatitis is commonly associated with 
cholangitis and triaditis. The neutrophilic form of 
cholangitis is more common in triaditis, and more 
often associated with EHBO. EHBO is also a risk 
factor for pancreatitis and, therefore, increases 
the risk of triaditis.

Abbreviations central  
to this review 
ANC     Acute neutrophilic cholangitis 
AP        Acute pancreatitis 
CNC     Chronic neutrophilic cholangitis 
CP       Chronic pancreatitis 
LC        Lymphocytic cholangitis 
NC       Neutrophilic cholangitis
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EHBO is often associated with NC. One 
study identified EHBO in 64% of cats with 
cholangitis,24 with another study reporting 
EHBO in 76% of cats with CNC and 40% of 
cats with ANC.25 Separately, in an investiga-
tion where EHBO was confirmed at surgery or 
necropsy in 22 cats, 15 (68%) had at least one 
inflammatory disease, including pancreatitis, 
cholangiohepatitis, cholelithiasis and chole-
cystitis.26 These in flammatory conditions, 
together with biliary or pancreatic neo plasia, 
were the most common causes of EHBO in 
that study.26  

LC is characterised by infiltration of lym-
phocytes and plasma cells confined around 
portal areas, with variable degrees of fibrosis 
and biliary hyperplasia.27 The nature of the 
inflammatory infiltrate suggests an immune-
mediated pathogenesis.28,29 A study of 51 cases 
of feline LC found no strong evidence to 
implicate in situ bacterial colonisation as an 
aetiopathogenesis using standardised histo -
pathology, immunophenotyping (B and T 
cells), PCR for T-cell receptor gene rearrange-
ment, and fluorescence in situ hybrid isation 
(FISH) for eubacteria.29 LC typically has a 
chronic progressive clinical course, extending 
over months or years.28,30 Affected cats may  
be young or old, and Persian cats have been 
reported to be over-represented, suggesting a 
possible genetic predisposition.31 

Chronic cholangitis associated with infection 
by liver flukes (family Opis thor chiidae) – the 
third distinct type of feline cholangitis –   can be 
seen in cats from tropical environments. Cats, 
as the definitive host for liver flukes, acquire 
infection by ingestion of raw fish, and the 
young flukes migrate from the intestine to the 
liver via the bile ducts, causing thickening and 
cystic dilatation of the bile ducts.32,33 In cats 
(and dogs), chronic cholangitis due to liver 
fluke infection has been associated with intra-
hepatic and extrahepatic cholangiocellular car-
cinomas.32 Slight to mod erate inflammation 
may be seen both within the ducts (neutrophils 
and macro phages) as well as in the portal areas 
(neutrophils, lymphocytes and plasma cells).17 
There is little to implicate chronic cholangitis as 
having a role to play in triaditis. 
  
IBD 
The exact cause of IBD remains unknown. 
However, it is believed that (as in people and 
dogs) the pathogenesis of IBD in cats involves 
the intestinal microbiome, dietary antigens, 
genetics and dysregulation of the intestinal 
immune system.34,35 Both quantitative and 
qualitative alterations in intestinal microbiota 
are closely linked to the aetiopathogenesis of 
feline intestinal diseases, and a balanced 
intestinal microbiota ecosystem is crucial to 
ensure feline intestinal health.36  

In a study by Janeczko et al,35 the number of 
mucosa-associated Enterobacteriaceae was 
higher in cats with signs of gastrointestinal 
(GI) disease than in healthy cats. The number 
of Enterobacteriaceae and Clostridium species 
has been correlated with abnormalities in 
mucosal architecture (principally atrophy and 
fusion), upregulation of cytokine mRNA (par-
ticularly interleukin [IL]-1, IL-8 and IL-12), the 
density of cellular infiltrates, particularly 
macrophages and CD3+ lymphocytes, and the 
number of clinical signs exhibited by affected 
cats.30,35 The composition and number of 
mucosa-associated bacteria correlate with the 
presence and severity of IBD in cats, raising 
the possibility that abnormal mucosal flora 
are involved in the pathogenesis of feline IBD 
and, in turn, that therapeutic intervention 
directed at the mucosal flora may abrogate the 
mucosal inflammatory response.35  

Another study found that cats with IBD  
had lower FISH counts on faecal samples  
for total bacteria, Bacteroides species and 
Bifidobacterium species, but higher counts of 
Desulfovibrio species, compared with healthy 
cats.29 Desulfovibrio species are able to produce 
hydrogen sulphide, which may be associated 
with the pathogenesis of feline IBD.36 
However, in contrast, another study failed to 
identify significant differences in FISH counts 
between cats with IBD and controls, despite 
targeting the same bacterial groups.37 Since 
cats with IBD have lower numbers of faecal 
Bifidobacterium species compared with healthy 
cats,34 bifidobacteria may be helpful in pro-
moting an anti-inflammatory environment 
and decreased numbers of bifidobacteria 
might be harmful to cats at risk for primary  
GI disease.38 While this area of research is 
expanding rapidly, there is still much to learn 
about the role of the microbiome in the patho-
genesis and treatment of IBD. 

Feline IBD predominantly affects middle-
aged animals, although it is also seen in cats of 
2 years of age or less.39 Compared with cats 
with IBD or alimentary lymphoma, cats with 
food-responsive enteropathy tend to be 
younger and present with diarrhoea, while 
muscle wasting is infrequent.40 Certain breeds 
are predisposed to IBD (eg, Siamese), but all 
breeds may be affected.41 

The WSAVA Gastrointestinal Stand ardization 
Group developed ‘Histopatho logical standards 
for the diagnosis of gastro intestinal inflamma-
tion in endoscopic biopsy samples from the dog 

The aetiology of feline triaditis is poorly understood. 
It is not certain whether the disease process  

in each organ is the same or different.
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and cat’ and established a grading system for 
the severity of GI inflammation with a simple 
four-point scale: normal (0), mild (1), moder-
ate (2) or marked (3).42 However, it is impor-
tant to note that the number of intraepithelial 
lymphocytes (IELs) is much greater in healthy 
cats compared with dogs.43,44 In addition, 
feline IELs are more frequently seen within 
the villus than crypt epithelium, and within 
the villus the number of IELs increases from 
the duodenum (where they number ~50% of 
epithelial cells) to the ileum (~80%).43,44 This 
can lead to the over-diagnosis of IBD, as seen 
in a study where 42% of cats diagnosed with 
inflammatory lesions in their small intestine 
had no clinical signs suggestive of enteropa-
thy.3 More studies are needed to explore how 
this grading system for feline GI inflamma-
tion helps in the understanding and manage-
ment of our feline patients. 
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Triaditis: insights on prevalence, 
aetiology and manifestations 
 
Prevalence 
Several studies have looked at the prevalence 
of triaditis (Table 2). In an early investigation, 
Weiss et al1 evaluated sections of liver, intestine 
and pancreas from 78 cats at necropsy; 46% 
had lymphocytic portal hepatitis, 23% had 
cholangitis and 31% had no inflammatory 
cholangiohepatic disease. This study revealed 
that the prevalence of IBD (28%) and pancreati-
tis (14%) in cats with lymphocytic portal hep-
atitis was not significantly different from that 
of cats with no inflammatory cholangiohepatic 
disease. However, the researchers found that 
39% of cats with cholangitis also had IBD and 
pancreatitis (ie, triaditis), and the prevalence of 
IBD and pancreatitis was greater in cats with 
cholangitis (83% and 50%, res pectively) com-
pared with cats with non-inflammatory hepat-
ic disease.1 Evidence of IBD in association with 
cholangitis was characterised by cholangio-
hepatic infiltration of lymphocytes and plasma 
cells; however, neutrophilic infiltrates were 
also found in more than 40% of cats with con-
current IBD. Pancreatitis was histopathologi-
cally mild in all cats.1  

Study type Authors Aim Conclusions

Retrospective 
study of 78 cats  
at necropsy

Weiss et al 
19961

Assess the association  
of feline inflammatory 
hepatic disease with 
inflammation in other 
organs

< Prevalence of IBD (28%) and pancreatitis (14%) in cats with lymphocytic portal 
hepatitis was not significantly different from cats without inflammatory hepatic disease 
< Prevalence of IBD (83%) and pancreatitis (50%) was greater for cats with 
cholangitis compared with cats without inflammatory hepatic disease; 39%  
of cats diagnosed with cholangitis also had IBD and pancreatitis (ie, triaditis) 
< Concurrent nephritis was found in 33% of cats with cholangitis

Retrospective 
study of 30 cats 
with AP and  
33 cats with CP

Ferreri et al 
200315

Characterise clinical, 
clinicopathological, 
radiographic and 
ultrasonographic findings 
in cats with histologically 
confirmed AP or CP

< Concurrent disease was found in 83% of cats with AP and in  
100% of cats with CP  
< Hepatobiliary disease was found in 17% cats with AP and 48% of cats with CP 
< GI disease was found in 13% of cats with AP and 15% of cats with CP 
< Renal disease was found in 27% of cats with AP and 15% of cats with CP 

Retrospective 
study of 44 cats  
at necropsy

Callahan et al 
20112

Describe the clinical, 
laboratory, imaging and 
necropsy findings of a 
group of cats diagnosed 
with moderate-to-severe 
cholangitis

< Pancreatitis (60%), IBD (50%) or both (32%) commonly accompanied 
cholangitis  
< Most cats that succumbed to cholangitis had ANC or CNC, and concurrent 
disease may have contributed to death in many cases 
< Concurrent nephritis was found in 81% of cats with cholangitis 

Retrospective 
study of 26 cats 
with cholangitis

Marolf et al 
201245

Evaluate the 
ultrasonographic 
changes within the liver, 
biliary system, pancreas 
and small intestine of 
cats with known 
cholangitis 

< Pancreas was enlarged in 39%, hypoechoic in 26% and hyperechoic in 11%  
of cats with cholangitis 
< Abnormal duodenal layering was reported in 12% of cats with cholangitis 

Prospective study 
of 27 symptomatic, 
20 asymptomatic 
and eight normal 
cats

Fragkou et al 
20163

Investigate the frequency 
of IBD, cholangitis, 
pancreatitis, or 
combinations of these,  
in symptomatic and 
asymptomatic cats

< A total of 34% of cats had concurrent IBD and cholangitis, 17% had triaditis, 
and 6% had IBD and pancreatitis  
< A mild, positive correlation was detected between the severity (score) of IBD 
lesions and the number of comorbidities

IBD = inflammatory bowel disease; AP = acute pancreatitis; CP = chronic pancreatitis; ANC = acute neutrophilic cholangitis; CNC = chronic 
neutrophilic cholangitis

Table 2 Studies investigating the association between gastrointestinal, hepatic and pancreatic  
inflammatory disorders in cats

While histopathological signs of IBD, pancreatitis 
and/or cholangitis can be seen variably in  
both asymptomatic and symptomatic cats, 
histopathological signs of triaditis are more 
typically seen in symptomatic cases.
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In a study of 44 cats diagnosed with  
moderate to severe cholangitis at necropsy, 
the majority had CNC (n = 33) or ANC (n = 7); 
60% also had pancreatitis, 50% also had IBD 
and 32% had both (ie, triaditis).2 However, 
necropsy studies may overestimate the preva-
lence of chronic disease as, unless patients die 
during the acute stage of the disease, the 
histopathology may only show signs of chron-
ic changes due to the ongoing disease. Also, 
cats are notoriously good at hiding pain and 
illness, so some diseases, such as pancreatitis, 
can be apparently subclinical. In a study of 115 
cats, 45% of apparently healthy cats had evi-
dence of pancreatic lesions on post-mortem 
examination,14 which underlines the chal-
lenges of diagnosing acute disease. 

A later prospective study set out to investi-
gate the frequency of IBD, cholangitis, pancre-
atitis, or a combination of these conditions,  
in symptomatic and asymptomatic cats by  
comparing clinicopathological features with 
histopathological and laboratory findings.3 
Inflammatory changes were detected in 47 
cats (27 symptomatic, 20 asymptomatic); 28% 
of the cats had histopathology consistent with 
IBD alone, 13% with cholangitis alone and  
2% with pancreatitis alone.3 However, 57% of 
the cats had inflammation involving more 
than one organ: 34% had concurrent IBD  
and cholangitis; 17% were diagnosed with  
triaditis; and 6% had IBD and pancreatitis.3 
Importantly, triaditis was identified only in 
symptomatic cats (20%), and a mild, positive 
correlation was detected between the severity 
(score) of IBD lesions and the number of 
comorbidities.3 
 
Aetiology 
The aetiology of feline triaditis is poorly under-
stood. The disease may occur because of an 
infectious or an autoimmune process, or a 
physical problem such as duct obstruction. It is 
also not certain if cats suffer from different dis-
eases in each organ or if the disease process in 
each organ has the same aetiology. The anato-
my of the feline GI tract may play a role: the 
small intestine is comparatively shorter than in 
the dog;46 there is a higher concentration of 
bacteria in the duodenum;47–49 and the pancre-
atic duct joins the common bile duct before 
entering the duodenum at the papilla (Figure 
1).46 These adaptations increase the risk of bac-
teria ascending from the duodenum into the 
liver and pancreas, resulting in parenchymal 
inflam mation.50 In support of this, the bacteria 
isolated from the pancreas and liver of cats 
with pancreatitis and hepatic diseases are com-
mon enteric species, such as E coli.51 Vomiting 
can cause reflux of duodenal juice into the  
pancreatic and/or bile duct, spreading enteric 
bacteria into the pancreas and biliary tree.52  

A study of cats with AP demonstrated that 
bacterial colonisation of the pancreas can 
occur by reflux from the intestinal tract into 
the pancreatic duct, and also by haematoge-
nous spread.53 Additionally, bacteria may 
pass, by translocation, across the mucosal bar-
rier into the portal blood circulation and then 
enter the liver, rather than ascending via the 
bile duct. A FISH study has provided support-
ing evidence, showing intrahepatic bacterial 
colonisation of venous sinuses, portal vessels 
and the hepatic parenchyma, rather than 
colonisation within the bile ducts.54 Inflam -
mation or infection could also spread as a 
local effect due to the close proximity of the 
pancreas, bile duct and small intestine in cats. 
Intestinal inflammation may promote the 
translocation of enteric bacteria into the liver 
and pancreas.51  

Obstruction to the flow of bile or pancreatic 
juices may also play a role in triaditis. The 
sphincter of Oddi is a muscular valve that 
controls the flow of bile and pancreatic juices 
and is located within the wall of the duode-
num at the terminal end of the common bile 
duct.55 Blockage or dysfunction of the sphinc-
ter can predispose cats to pancreatitis and 
cholangitis.55 In humans, gallstones can cause 
a blockage of the duct near the sphincter of 
Oddi, but this is very rare in cats.55–57 

Dysfunction or spasm of the sphincter has 
been described in humans and cats, causing 
blockage of both pancreatic and bile ducts 
and, in turn, obstruction.55–57 In humans, this 
is often diagnosed in association with IBD – 
with inflammation in the intestinal wall 

Figure 1 Illustration showing the close proximity and anatomical relationship between the liver, 
pancreas and duodenum of the cat. The pancreatic duct joins the bile duct before entering the 
duodenum at the papilla, which may predispose to ascending infections of both the liver and 
pancreas, and potentially multiorgan inflammation. Of note, the accessory pancreatic duct is 
present in only around 20% of cats. Courtesy of Ceva
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the duodenum 
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around the sphincter predisposing it to 
spasm.58 A case series study reported six cats 
with obstructive processes within their 
sphincter of Oddi, and three of these cats had 
concurrent IBD.55 Also of note, only around 
20% of cats have an accessory pancreatic duct; 
and, when present, it is most commonly rudi-
mentary.59 Hence, when pancreatitis does 
occur, digestive enzymes are unable to leave 
the inflamed pancreas, exacerbating the acti-
vation of digestive enzymes within the acinar 
cells, leading to pancreatic autodigestion.60  

The pathophysiology of triaditis may also 
have an immune component.51 Memory T 
lymphocytes that arise as a consequence of 
IBD have been shown to express homing 
receptors that lead them to migrate to the liver 
and pancreas. These memory lymphocytes can 
then be activated within these organs, produc-
ing inflammation and tissue damage. This, in 
turn, stimulates the recruitment of more lym-
phocytes and causes a persistent inflammatory 
state.51 Moreover, it has been suggested that 
altered mucosal integrity, secondary to IBD, 
may lead to inflammatory mediators, endo -
toxins and microbes accessing the portal  
circulation. This can lead to immune complex 
deposition within the liver, complement  
activation and hepatocellular necrosis.50,61 
Changes to intestinal permeability that can 
occur with IBD also allow passage of bacterial 
and colonic epithelial cell antigens, promoting 
production of autoreactive antibodies.50  

It is possible that the three organs involved in 
triaditis are all affected by the same process 
concurrently. For example, humans with  
primary sclerosing cholangitis commonly have 
concurrent IBD, which is thought to be part of 

the same disease process as they have the same 
unique disease phenotype. The pathogenesis of 
this comorbidity in humans is still unclear, but 
the disease phenotype is different when these 
conditions occur separately and an immune-
mediated component has been suggested.62  
 
Clinical signs 
The clinical signs associated with feline pan-
creatitis are vague and non-specific (Table 3). 
Anorexia has been reported in 63–97% of 
cases and lethargy in 28–100%, while weight 
loss, dehydration, pallor and icterus are fre-
quently noted on physical examination.2,5,8,15 
In contrast to dogs, fever is less common with 
feline pancreatitis. In one study, only 25% of 

Significantly, nephritis has been reported in cats with cholangitis 
and/or pancreatitis. This suggests that triaditis could be an 
immune complex disease (eg, a multiorgan auto immune dis-
ease); or, less likely, that nephritis is due to the 
close physical proximity of these organs, so when 
cholangitis and/or pancreatitis occur, inflammato-
ry mediators spread easily to the kidneys.1,2 In one 
study of 63 cats, 27% of the cats with AP and 15% 
of the cats with CP had renal disease.15 In the 
same study, chronic interstitial nephritis was iden-
tified in 20% of cats with AP and in 6% of cats 
with CP. A separate study of 44 cats found that 
81% of cats with cholangitis had some degree of 
nephritis,2 while a more recent study reported 
acute and chronic kidney disease (26% and 34%, 
respectively) in cats with pancreatitis.6 More studies are needed 
to evaluate the association between nephritis and triaditis; 
specifically to determine if nephritis occurs simply because of 
close physical proximity or whether triaditis is part of a larger 
multisystemic immune response, rather than just affecting the 

pancreas, biliary system and intestines. The term triaditis might 
not be correct if indeed this process affects more than the three 
recognised organs, and recently the term ‘feline systemic inflam-

matory disease’ has been proposed.63–65  
In humans, IBD is often associated with inflam-

mation within other organ systems, and cardio-
vascular, hepatic and psychiatric diseases have 
been identified as comorbidities.66 Another multi-
systemic disease in humans is IgG4-related 
inflammation (IgG4rd), which most frequently 
affects the pancreas, leading to lymphoplasma-
cytic inflammation.67,68 However, IgG4rd can also 
result in inflammatory infiltrates in the biliary sys-
tem, intestine, kidney, lung, lymph nodes, thyroid, 
eye and salivary gland, among others.68 Similar 

histopathological changes have been reported in feline pancre-
atitis14 and further studies are required to understand if a com-
parable condition might exist in cats. A recent study identified no 
cats producing IgG4; however, it is possible that a disease 
resembling IgG4rd could occur with other IgG subtypes.69

 I s  t r i a d i t i s  p a r t  o f  a  m u l t i o r g a n  i n f l a m m a t o r y  c o n d i t i o n ?

Pancreatitis Cholangitis
Inflammatory  
bowel disease

Hyporexia/anorexia ✔* ✔* ✔*

Polyphagia ✔

Vomiting ✔* ✔* ✔*

Diarrhoea ✔EPI ✔ ✔*

Weight loss ✔ ✔* ✔*

Lethargy ✔* ✔*

Dehydration ✔* ✔*

Jaundice ✔* ✔*

Pyrexia ✔ ✔

Hypothermia ✔

Abdominal pain ✔ ✔ ✔

Clinical signs marked with an asterisk are common. EPI = exocrine pancreatic 
insufficiency

Table 3 Clinical signs that can be seen in cats with triaditis

The association 
between 

nephritis and 
triaditis 

requires further 
evaluation.
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feline patients with pancre-
atitis presented with pyrex-
ia, whereas hypothermia 
was noted in almost 50% of 
cases.8 A study evaluating 
systolic blood pressure in 
feline patients in an inten-
sive care unit found that 
pancreatitis and/or hep-
atopathy were associated 
with systemic hypotension, 
and reported that a Doppler 
systolic blood pressure 
lower than 124 mmHg was 
a negative prognostic indi-
cator for survival.70  

Anecdotally, the authors have seen many 
cases of severe triaditis develop vasculitis 
(Figure 2). Vascu litis markers used in people 
(antineutrophil cytoplasmic antibodies) are 
variably increased in cats with pancreatitis, but 
have also been seen in healthy cats, so studies 
are needed to understand the importance of 
these antibodies in cats (K Rolph, unpublished 
data). Also, it is difficult to distinguish between 
vasculitis and bruising due to other causes. 
Ideally, platelet number and function should be 
evaluated by blood smear and buccal mucosal 
bleeding time and clotting times (prothrombin 
time [PT] and activated partial thromboplastin 
time [APTT]) measured; where available, 
thromboelastography can be used to diagnose 
possible platelet and clotting disorders or to 
detect disseminated intra vascular coagulation. 
These are life-threatening conditions and 
require immediate treatment. More studies, 
possibly involving thrombo elastography, are 
needed to investigate the exact cause of coagu-
lation problems in these cases to inform treat-
ment decision-making.  

Most cases of mild CP remain subclinical.14 

In one study, 45% of apparently healthy cats 
showed evidence of pancreatic lesions on 
post-mortem examination.9 Ante-mortem 

  diag nosis can be challenging, 
and the reported prevalence, 
based on histopathological 
findings, ranges between 0.6% 
and 67%.14,71,72 Pancreatitis is 
often seen in cats with diabetes 
mellitus and can be a factor 
that contributes to deteriora-
tion of this disease and/or 
leads to the development of 
diabetic keto acidosis.15,73–75 

Cats with NC are often 
young (3–5 years old) and  
present with an acute illness 
that usually lasts for about a 

week.76 The clinical signs are often non- 
specific (Table 3), including anorexia, lethargy, 
vomiting and weight loss, with icterus, dehy-
dration, fever, hepatomegaly and abdominal 
pain being observed in fewer than half of all 
cases.71 Cats with LC may show clinical signs 
of anorexia, lethargy, vomiting and weight loss. 
The most common physical findings include 
icterus (Figure 3),3 ascites and hepatomegaly. 
As with NC, severe cases may develop signs of 
hepatic encephalopathy77 (Figure 4) or coagu-
lopathy.78,79 However, hepatic encephalopathy 
appears to be relatively uncommon in cats with 
acquired liver diseases and most commonly 
develops with severe chronic disease and/or 
secondary hepatic lipidosis. Its most frequent 
manifestations are ptyalism (excessive saliva-
tion) and altered mentation. Acquired 
hypocobalaminaemic encephalopathy has also 
been reported, and measurement of serum 
cobalamin concentration in patients with 
encephalopathy is recommended.80  

In cats, IBD is a diagnosis of exclusion, and 
clinical signs resemble those of other chronic 
GI diseases (eg, alimentary tract lymphoma), 
including diarrhoea, vomiting, hyporexia 
and/or weight loss (Table 3).81 However, clin-
ical signs can be subtle, and many cats found 
to have IBD show only hyporexia.  

Figure 2 Siamese cat  
with triaditis that developed 
vasculitis. Courtesy of  
Kerry Rolph

Figure 3 Burmese cat diagnosed with cholangitis. Jaundice is usually seen 
after a five- to-10-fold increase in serum bilirubin concentration

Figure 4 Same cat as in Figure 3, receiving a lactulose enema for treatment  
of hepatic encephalopathy that developed secondarily to neutrophilic 
cholangitis. Lactulose therapy is considered a first-line treatment and can  
be administered orally and/or rectally. Note, however, that there are high risks 
associated with oral administration in cats with decreased mentation  
(eg, aspiration pneumonia), so rectal administration is preferred in these cases

Feline patients 
with 

cholangitis, 
pancreatitis 
and/or IBD  

can manifest 
with non-

specific and 
overlapping 

clinical signs.
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Diagnosing triaditis 
 
Haematology and serum biochemistry 
abnormalities 
Haematology, serum biochemistry (including 
serum total thyroxine), serum feline trypsin-
like immunoreactivity (fTLI) and urine  
analysis are all useful in excluding common 
systemic and metabolic disorders such as 
renal disease, hepatopathy, hyperthyroidism 
(a frequent cause of increased liver enzymes 
and GI signs in elderly cats),82 exocrine pan-
creatic insufficiency or other diseases causing 
chronic intestinal signs in cats. The most com-
mon haematological and serum biochemistry 
findings are listed in Table 4. 

Changes in haematology and serum bio-
chemistry in feline pancreatitis are non- 
specific. Regenerative or non-regenerative 
anaemia can be seen with AP; however, this is 
often masked by dehydration.8,15 Leukopenia 
may be associated with a poorer prognosis.8 
Non-immune-mediated haemolytic anaemia 
may be seen, likely associated with oxidative 
damage.83 Changes in serum biochemistry 
may reflect concurrent disease. Increased 
serum concentrations of alanine amino -
transferase (ALT; 24–68%) and alkaline  
phosphatase (ALP; 50%) are commonly report-
ed.5,8,15 In one study, liver enzymes increased 
more in cats with CP than AP, possibly owing 
to concomitant hepatobiliary inflammation.15 
Other non-specific abnormalities include both 
hyperglycaemia and hypoglycaemia, as well 
as hypokalaemia.5,8,70 Where available, ionised 
calcium should be measured in cats with pan-
creatitis, as ionised hypocalcaemia has been 
reported in many cats with AP (32–61% of 
cases) and, according to several studies, is 
associated with a poorer outcome.5,8,15,25  

Haematology findings in cats with cholan-
gitis may include neutrophilia (with or with-

out a left shift) and serum biochemistry may 
reveal increased concentrations of ALT, aspar-
tate aminotransferase (AST) and ALP, and 
mild to severe bilirubinaemia.84,85 Serum bile 
acid concentrations may be increased if there 
is obstruction to bile flow. While increased 
liver enzymes may give information about 
liver damage, the bile acid stimulation test 
gives more information about liver function.86 
Note, however, that measuring bile acids in a 
jaundiced cat does not provide additional 
information on liver function in the case of 
cholestasis, as biliary stasis increases both bile 
acids and bilirubin. Clotting times may be 
extended and should be measured in cats with 
suspected liver disease prior to any sampling 
(eg, fine-needle aspiration).78,79 

 
Additional tests  
A number of assays have been assessed for 
their utility in the diagnosis of feline pancre-
atitis. Serum lipase and amylase activities are 
of limited value as they are insensitive  
and can be affected by liver, renal or GI dis-
eases;5,72,87,88 however, the DGGR-lipase assay 
has been shown to be useful, especially when 
compared with histology as the gold stan-
dard.25 Seroassays specifically measuring pan-
creatic lipase include feline pancreatic lipase 
immunoreactivity (fPLI), which is available as 
Spec fPL and SNAP fPL. Spec fPL is a quanti-
tative test, for which concentrations >5.3 µg/l 
are consistent with pancreatitis and concen-
trations between 3.5 and 5.3 µg/l are in a grey 
zone.89 Unlike Spec fPL, which is not available 
as an in-house assay, SNAP fPL is available as 
an in-house semiquantitative test. A positive 
SNAP fPL result indicates an fPLI value >3.5 
µg/l; it does not differentiate patients in the 
grey zone from patients with fPLI values  
considered consistent with pancreatitis. The 
DGGR-lipase test has similar sensitivity and 
specificity to the Spec fPL and, where avail-
able, may be a cost-effective alternative.90 
Serum fTLI is a species-specific immunoassay 
that has a relatively low sensitivity for the 
diagnosis of feline pancreatitis27,84,88 and is 
more commonly used for diagnosing exocrine 
pancreatic insufficiency.  

Evaluation of serum cobalamin and folate 
concentrations may aid in the diagnosis of 
IBD and chronic pancreatitis, and be impor-
tant for guiding treatment in cats with both 
IBD and chronic pancreatitis. Low serum 
cobalamin concentration can indicate diffuse 
distal small intestinal (more specifically ileal) 
and/or pancreatic disease, while low serum 
folate concentration can be seen with diffuse 
proximal small intestinal disease.77 Dietary 
cobalamin in cats is absorbed in the ileum and 
the uptake of the cobalamin-intrinsic factor 
complex is a receptor-mediated process.91,92 

Pancreatitis Cholangitis
Inflammatory  
bowel disease

Haematocrit N or  N or  N or 

Leukocytes N or  N or  N or 

Neutrophils N or  or  N or  N or 

Lymphocytes N or  or  N or  or  N or  or 

ALT N or  N or  N

ALP N or  N or  N

Bilirubin N or  N or  N

Bile acids N or  N or  N

Glucose N or  or  N N or 

N = normal;  = increased;  = decreased; ALT = alanine aminotransferase;  
ALP = alkaline phosphatase

Table 4 Haematology and serum biochemistry abnormalities  
in cats with triaditis

1047_1067_Cerna_triaditis_29.9.2020.qxp_FAB  29/09/2020  11:13  Page 1054



 
JFMS CLINICAL PRACTICE  1055

REV IEW /  Feline comorbidities – triaditis

This can be affected by diseases of the intesti-
nal mucosa as well as pancreatic disease, as 
the carrier protein, intrinsic factor, only comes 
from the pancreas in cats. Repeated bouts of 
pancreatitis can result in exocrine pancreatic 
insufficiency, with a concurrent deficiency in 
cobalamin, probably due to a lack of pancreat-
ic intrinsic factor in these cats. Cats with GI 
disease may also have abnormalities in amino 
acid metabolism consistent with cobalamin 
deficiency.93 Sub normal serum cobalamin  
concentrations may be found in 60% of cats 
with GI disease, and suggest that this test is a 
useful indirect indicator of feline enteric and 
pancreatic disease.94  

Other possible causes of chronic intestinal 
inflammation need to be ruled out through 
faecal examination for parasites (Giardia, 
Cryptosporidium and Cystoisospora species); 
culture for potential pathogenic bacteria; 
and/or a PCR panel including, for example, 
Tritri chomonas foetus, Giardia species, 
Cryptosporidium species, Toxoplasma gondii, 
Salmonella species, Clos tridium perfringens 
enterotoxin A gene, feline coronavirus and 
feline panleukopenia virus. 
  
Diagnostic imaging 
Imaging may be useful in the diagnosis of 
feline pancreatitis; however, abdominal ultra-
sound has been reported to have low sensitiv-
ity (11–35%).15,27,76,95 Moreover, a study that 
evaluated ultrasonographic findings in cats 
with clinical, gross pathological and histo -
pathological evidence of acute pancreatic 
necrosis found that the results of ultrasonog-
raphy were consistent with a diagnosis of 
pancreatitis in only 7/20 (35%) cats.96 

Nonetheless, it has been suggested that a  
thick left limb of the pancreas, severely irreg-
ular pancreatic margins, and hyperechoic 
peripancreatic fat in cats with appropriate 
clinical signs and increased serum fPLI are 
highly supportive of pancreatitis.96 The sensi-
tivity of abdominal ultrasound is further 
influenced by difficulties in detecting the  
pancreas in some patients and is highly 
dependent on the skills of the imager and 
quality of the equipment.27,76  

Abdominal radiography and/or abdominal 
ultrasound examination is used to confirm 
hepatomegaly and free abdominal fluid, if  
present. Ultrasonography may demonstrate  
diffuse heterogeneous (typically hyperechoic) 
liver parenchyma, sometimes with segmental 
dilatations in intrahepatic and extrahepatic 
bile ducts suggestive of repeated obstructions. 
There may also be hyperechoic contents.45 
However, in one retrospective study of cats 
with cholangitis, most of the cats had ultra-
sonographically normal liver size, echogenici-
ty and normal biliary systems.45 In cases of 

EHBO, abdominal ultrasound may reveal dif-
fuse heterogeneous change in the hepatic 
parenchyma,97 plus distension of the common 
bile duct and gallbladder, with or without 
increased bile sediment.25  

Abdominal radiography is rarely useful in 
the diagnosis of IBD. Abdominal ultrasonog-
raphy can be normal in many cases of IBD  
and low-grade alimentary lymphoma, but is 
important in ruling out other causes of chron-
ic GI clinical signs.98 None theless, abdominal 
ultrasound is superior to radiology in defin-
ing focal vs diffuse mucosal disease, loss of 
intestinal layering, thickening of the muscu-
laris layer, generalised intestinal thickening 
and mesenteric lymphadenopathy, which 
may be seen with IBD, as well as other infiltra-
tive disorders (eg, lymphoma).98 The signifi-
cance of finding a thickened muscularis layer 
is debated. One study found this more com-
monly in cats with intestinal lymphoma or 
IBD compared with healthy cats;99 in another 
study, a thickened muscularis layer in older 
cats was found more commonly in cats with 
lymphoma than those with IBD.100 However, 
in a study of 56 cats – 22 with food-responsive 
enteropathy, 17 with IBD and 17 with  
alimentary lymphoma – there were no  
significant differences in the ultrasonographic 
findings between the three groups.40  

Ultrasonography can aid in the recognition 
of concurrent disease, providing useful  
information on the presence of multiorgan 
inflammatory disease, particularly involving 
the liver, pancreas and/or alimentary tract.  
A retro spective study by Marolf et al, looking 
at 26 cats with cholangitis, reported concur-
rent changes in the pancreas (enlarged in 39% 
of cats, hypoechoic in 26% and hyperechoic in 
11%) as well as abnormal layering of the duo-
denum in 12% of cats.45 In a necropsy study by 
Callahan Clark et al, looking at cats that had 
moderate to severe cholangitis diagnosed by 
abdominal ultrasound, liver abnormalities 
were described in 81% of cats (17/21), biliary 
tract abnormalities in 64% (14/22), pancreatic 
abnormalities in 52% (11/21) and GI tract 
abnormalities in 65% (13/20).2 However, in 
another study, 58% (26/45) of cats with  
triaditis had no detectable abnormalities on 
abdominal ultrasound.3 

Practical guidance on performing abdomi-
nal ultrasonography in cats, and interpreting 
the resulting images, is provided in a virtual 
special issue series in JFMS, available at 
cpsi.jfms.com. 

Ultrasonography can provide useful information  
on the presence of multiorgan inflammatory disease.
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Biopsies 
The gold standard for the ante-
mortem diagnosis of inflamma-
tion in the pancreas, liver and GI 
tract in cats remains histopatho-
logical analysis of biopsies. 
However, these patients are not 
always stable enough for surgical 
procedures.  

Pancreatic biopsy (Figure 5) is 
invasive in nature and, because  
of the risk of further pancreatic 
inflammation, is not generally rec-
ommended in clinical practice for 
evaluating the presence of feline 
pancreatitis.14,25,72 The biopsy pro-
cedure is often complicated by the 
sensitivity of the pancreas to hypoxaemia, 
whether induced by hypotension during 
anaesthesia or by pancreatic blood flow 
impairment following manipulation of other 
organs during surgery. Moreover, most cats 
with severe pancreatitis are poor candidates 
for anaesthesia. That said, pancreatic biopsy 
should be considered if laparotomy or  
lapa roscopy are being performed for other 
reasons.89,101  

In the literature, it was previously recom-
mended that, in the absence of grossly identi-
fiable abnormalities in the pancreas, a single 
biopsy at the distal aspect of the right limb of 
the pancreas should be taken because of its 
distance from the pancreatic duct system and 
comparatively reduced vascular supply to the 
other organs.24 A later study reported that this 
may not be a reliable method of whole organ 
assessment;102 how ever, taking multiple pan-
creatic biopsies increases the risks referred to 
above and is not recommended. A small study 
evaluating lapa roscopic pancreatic punch 
biopsy of the left pancreatic limb in healthy 
cats reported this to be a safe technique.103 
Certainly, more studies are needed to evaluate 
the safety of pancreatic biopsies in cats with 
pancreatitis.  

Intestinal biopsies should be considered in 
cats with normal intestinal layering on ultra-
sound or focal intestinal mass effects.98,100 
Intestinal biopsies can be performed via 
endoscopy, laparoscopy or laparotomy to con-
firm histo pathological inflammation and to 
determine the extent of mucosal disease.81 A 
study looking at techniques for taking intesti-
nal biopsies in cats found endoscopic biopsies 
to be useful for the diagnosis of gastric lym-
phoma, but inadequate for differentiating 
between IBD and lymphoma in the small 
intestine; this is because the common loca-
tions for lymphoma in cats are the jejunum 
and ileum, which can be challenging to reach 
by endoscopy in feline patients.104 Full- 
thickness biopsies obtained via laparotomy or 

laparoscopy are better for more 
accurate evaluation of the 
jejunum and ileum, and for 
diagnosing inflammation in the 
pancreas and liver at the same 
time. However, these are inva-
sive procedures, and laparos -
copy may offer a minimally 
invasive alternative to laparoto-
my for obtaining biopsy sam-
ples of all three organs, where 
available.  

In cases of IBD, histology typ-
ically reveals lymphoplasma-
cytic inflammation in the small 
and/or large intestine;81 note 
that neutrophilic/suppurative, 

granulomatous and rarely eosino philic scle-
rosing fibroplasia can also be detected.104  
Full-thickness biopsies were useful in  
differentiating between intestinal lymphoma 
and chronic enteritis in one study, where 
ultrasonography or clinicopathological char-
acteristics alone were not helpful for this  
differentiation.105 Triaditis is most commonly 
associated with lymphoplasmacytic IBD; it 
can also occur as a suppurative syndrome, but 
this is much less common.106 
 
Treatment of triaditis 
 
Since triaditis describes concurrent pancreati-
tis, cholangitis and IBD, and the aetiology of 
these comorbidities is unclear, treatment 
should be focused on the specific type and 
severity of the disease present in each of the 
organs involved in the individual cat (Table 
5).20 The authors recommend following a 
treatment algorithm for feline patients with 
triaditis, as shown on page 1058.  

Cats with mild clinical signs that are haemo-
dynamically stable may be treated on an out-
patient basis, but cats with severe clinical 
signs require hospitalisation and aggressive 
therapy including fluid therapy, analgesics, 
antiemetics and assisted feeding to prevent 
the development of hepatic lipidosis. 
Intravenous fluid therapy helps to ensure that 
the patient is well hydrated and the organs 
(eg, pancreas) are adequately perfused. At 
first, fluids should correct dehydration over 
the first 12–24 h, while also meeting mainte-
nance needs and replacing ongoing losses 
from vomiting, diarrhoea and third-space 
losses such as peritoneal and/or pleural effu-
sions secondary to pancreatitis. Acid–base 
and electrolyte abnormalities, such as hypo -
kalaemia and hypocalcaemia, should be  
monitored closely and addressed if present.8,25 
Hypokalaemia can be corrected parenterally 
by adding potassium chloride to intravenous 
fluids for hospitalised patients or orally by 

Figure 5 Biliary bypass 
surgery in a 7-year-old cat 
with a biliary obstruction  
and acute pancreatitis. This 
image shows the right limb 
of the pancreas (black 
arrow) and the biliary bypass 
in situ (the gallbladder has 
been sutured to the 
duodenum [white arrow]). 
Pancreatic biopsies were 
also acquired. Courtesy of 
Donald Yool

Antiemetic 
therapy plays 
an important 

role in the 
treatment of 

triaditis. Even 
though 

vomiting  
may only be 

intermittent in 
cats, patients 
may still be 
nauseous.

1047_1067_Cerna_triaditis_29.9.2020.qxp_FAB  29/09/2020  11:13  Page 1056



 
JFMS CLINICAL PRACTICE  1057

REV IEW /  Feline comorbidities – triaditis

supplementing with potassium gluconate 
(initial dose is 2.2 mmol/l per 4.5 kg q12h). 
The dose should be adjusted based on clinical 
improvement and serial measurements of 
serum potassium concentration. 

Recommendations regarding the use of syn-
thetic colloids, such as hydroxyethyl starch, 
have changed in recent years, with newer evi-
dence questioning their efficacy and safety.107 
The use of fresh frozen plasma (FFP) in pancre-
atitis is questionable and one study reported 
higher mortality in dogs with pancreatitis that 
were receiving FFP compared with those that 
were not.108 There is little specific information 
on the use of FFP in feline pancreatitis. 
However, the use of FFP may be beneficial in 

cats with severe liver disease and/or AP that 
have developed coagulopathy,109 as active 
pancreatic enzymes can cause damage to  
cellular membranes, endothelium and adipose 
tissue, and interfere with the coagulation  
cascade; this can result in tissue damage, 
necrosis, disseminated intravascular coagula-
tion, thrombosis, oedema and hypoxia.110,111  

The fact that cats can hide pain and illness 
very well (a protective mechanism linked to 
predator avoidance in the wild112) means they 
may appear healthy to their owners until their 
condition is very serious. Therefore, although 
cats do not always show abdominal pain, 
analgesia is important in the management of 
feline pancreatitis. Opioids such as buprenor-
phine, methadone or fentanyl provide a good 
level of analgesia in cats.87,113 Fentanyl trans-
dermal patches have become popular as they 
provide a longer duration of analgesia; how-
ever, there is great individual variability in 
drug absorption and the risk of toxicity if the 
patient ingests the patch, so their reliability 
and safety have been questioned.114,115  

Patients must be pain-scored frequently (eg, 
using the Glasgow Feline Composite Measure 
Pain Scale) to ensure they are receiving  
adequate pain relief.114–118 Analgesia is also an 
important part of the management of cats with 
CP, and sublingual buprenorphine has been 
reported to provide a good level of analgesia in 
these cases.113,119 Moreover, neuromodulatory 
analge sic drugs, such as gabapentin, have been 
reported to be useful for providing analgesia 
against neuropathic pain in humans and 
dogs,120,121 and are a relatively well tolerated, 
easy-to-administer and potentially effective 
pain medication for cats,122 especially the chick-
en-flavoured liquid version (where available). 

Antiemetic therapy plays an important role 
in the treatment of triaditis. Although vomiting 
may only be intermittent in cats, patients may 
still be nauseous, which can contribute to the 
frequent anorexia seen in these patients. 
Maropitant citrate is a very effective antiemetic 
in cats and acts on the neurokinin (NK-1) recep-
tors in the vomiting centre in the medulla 
oblongata.123 Maropitant is also beneficial in 
reducing visceral pain in cats, which further 
supports its use in feline pancreatitis.124 
Ondansetron acts on the serotonin 5-HT3 
receptors in the chemoreceptor trigger zone 
(CRTZ)125 and is a very effective antiemetic in 
cats.126 Meto clo pramide is a dopamine antago-
nist and inhibits vomiting by blocking the cen-
tral nervous system dopamine receptors in the 
CRTZ; however, cats are reported to have few 
dopamine receptors in the CRTZ, questioning 
the efficacy of this drug in this species.127,128 In 
addition, as the effect of metoclopramide on 
splanchnic perfusion in cats is unclear, it should 
be avoided in patients with pancreatitis. 

Specific agents and dosages

Antiemetics Maropitant* 1 mg/kg SC/IV/PO q24h

Ondansetron* 0.5–1 mg/kg PO q12–24h

Metoclopramide† 0.2–0.5 mg/kg IV/SC/PO q12h or  
1–2 mg/kg/day CRI 
†Should be avoided in patients with pancreatitis 

Analgesics Buprenorphine† 0.02–0.03 mg/kg IV/IM/SC q6–12h 
†Can also be given transmucosally

Methadone 0.1–0.3 mg/kg IV q4–6h

Gabapentin* 5–10 mg/kg PO q8–12h

Maropitant* 1 mg/kg SC/IV/PO q24h (visceral analgesia)

Fentanyl* 5 µg/kg IV bolus or 2–4 µg/kg/h CRI

Antibiotics‡ Amoxicillin clavulanate 10–20 mg/kg SC/IV/PO q8–12h

Tylosin* 7–15 mg/kg PO q12–24h

Metronidazole† 7.5–15 mg/kg PO q12–24h 
†In severe liver disease: 7.5 mg/kg PO q12–24h 

Immunosuppressive 
drugs

Prednisolone 1–2 mg/kg PO q24h

Chlorambucil* 2 mg PO q2–7 days

Ciclosporin 5 mg/kg PO q24h

Vitamins Cobalamin 250 µg/cat SC/IM q7 days for 6 weeks, then monthly 
(re-evaluate serum concentration 1 month after the last injection) 
250 µg/cat PO q24h for 12 weeks (re-evaluate serum 
concentration 1 week after stopping the treatment)

Folate 400 µg–1 mg/cat PO q24h

Vitamin K† 0.5–1.5 mg/kg SC/IM q12h for 2–3 days (acute 
supplementation, particularly prior to biopsy sampling) 
0.5–1 mg/kg SC/IM q7 days (chronic cholangitis)  
†Check coagulation factors 

Nutraceuticals SAMe 100 mg/cat PO q24h – for hepatitis and as an 
antioxidant that may help with pancreatitis

Appetite stimulants Mirtazapine 1.9 mg/cat PO or percutaneously q48h (can be 
double dosed if needed or increased in frequency to q24h but 
not both)

Capromorelin* 2 mg/kg PO q24h

Other drugs Ursodeoxycholic acid* 10–15 mg/kg q24h – to aid bile flow and 
potentially reduce biliary inflammation

*Not licensed for cats 
‡See text for further discussion on when antimicrobial therapy is justified, and practical 
considerations 
SC = subcutaneously; IV = intravenously; PO = orally; CRI = constant rate infusion;  
IM = intramuscularly; SAMe = S-adenosyl-methionine  

Table 5 Recommended dosages of medications commonly 
used for the treatment of triaditis in cats
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Nutritional support is crucial in the 
management of feline triaditis. The 
historical recommendation of nil per 
os for animals with pancreatitis is no 
longer accepted as this can cause 
intestinal mucosal atrophy and 
increased infectious complications 
due to bacterial translocation from the 
gut; in humans with severe acute pan-
creatitis, early initiation of feeding has 
resulted in reduced mortality.101,128–130 
This is especially important in cats as 
they often develop hepatic lipidosis 
with inadequate calorie intake.8,71,131 
Enteral nutrition stabilises the GI bar-
rier, improves enterocyte health and 
immune function, improves GI motili-
ty, prevents catabolism, and decreases 
morbidity and mortality.132–134  

Appetite stimulants can help to 
support caloric intake, may reduce 
the need for feeding tube placement, 
decrease dependency on the feeding 
tube over time, and support the  
earlier removal of feeding tubes. 

However, appetite stimulants are not 
indicated in truly nauseous and 
anorexic cats, and should not be used 
as an alternative to tube feeding. In 
cats that are not eating a significant 
amount of their daily requirements, 
feeding tube placement is preferred.  

Mirtazapine is a commonly used 
appetite stimulant in cats and, 
although its mechanism of action is 
not fully understood, it most likely 
antagonises the 5HT2c and H1 recep-
tors, which inhibit the appetite and 
regulate the appetite, respective-
ly.135,136 As mirtazapine undergoes 
hepatic metabolism, liver disease is 
reported to delay the clearance of the 
drug in humans and cats and, there-
fore, it is recommended that oral (or 
percutaneous) mirtazapine q24–72h 
only be given with caution to cats 
with significant liver disease.137  

Cats can be tempted with small por-
tions of food, which can be warmed to 
enhance the smell. Note that syringe 

Figure 6 Assisted feeding through an 
oesophagostomy tube may be highly beneficial in 
the management of feline triaditis. Cats should 
always be offered food before tube feeding. This 
cat is eating warm chicken while also being fed 
through its oesophagostomy tube. There is an 
empty syringe beside the cat as the tube was also 
used to administer medications

Treatment algorithm for feline patients with triaditis
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*Appetite stimulants are not indicated in truly nauseous or anorexic cats 
IVFT = intravenous fluid therapy; SAMe = S-adenosyl-methionine; UDCA = ursodeoxycholic acid
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feeding should not be used as this can be 
stressful for cats and may create food aversion.  

Assisted feeding may be provided through a 
naso-oesophageal, oesophagostomy (Figure 6) 
or gastrotomy tube. Typically, naso-
oesophageal feeding is used on presentation, 
as cats with severe AP are often unstable, and 
have increased anaesthetic risk and severe 
hepatopathy (typically hepatic lipidosis), 
which can result in coagulopathy, thereby  
precluding surgical tube placement.138 Once 
coagulation parameters (PT and APTT) have 
normalised (usually within 1–2 days of  
vitamin K treatment) and pancreatitis has  
stabilised, an oesophagostomy tube can be 
placed. Gradual introduction of food (see box) 
with continued monitoring for refeeding syn-
drome is recommended.131  

If vomiting cannot be controlled, parenteral 
nutrition (with total parenteral nutrition  
solutions) can be used to meet some or all  
of the patient’s caloric needs. However, 
although parenteral nutrition supports the 
patient’s caloric needs, it has significant  
side effect risks, and it does not nourish the 
enterocytes.131,141 In human medicine, early 
initiation of enteral nutrition in the manage-
ment of AP has been reported, with decreased 
mortality.101,128–130 Feeding tubes can also be 
used to give extra fluids and facilitate drug  
administration. 
 
Pancreatitis 
Cats with pancreatitis should be monitored for 
the development of exocrine pancreatic insuf-
ficiency and hypocobalaminaemia142 and, 
where necessary, cobalamin should be supple-
mented either parenterally or orally.94,143 A 
recent study looking at the use of cortico -
steroids in dogs with AP, reported an earlier 
reduction in C-reactive protein concentration 
and earlier improvement of clinical signs  
after initial treatment with prednisolone (1 
mg/kg/day) compared with the non- 
prednisolone group;144 however, more (longer 
term) studies are needed before this can be rec-
ommended in dogs.144 Studies are also needed 
to see if an anti-inflammatory dose of cortico -
steroids improves clinical signs in cats with 

AP. At present, there is not enough evidence to 
support the use of corticosteroids in this way. 
 
Cholangitis  
The management of cholangitis is ideally based 
on bile culture results and the histo pathological 
diagnosis; however, symptomatic therapies 
can also help. As NC is often associated with 
bacterial infection, antibiotics are warranted. 
When possible, culture and sensitivity testing 
of a bile aspirate or liver biopsy/aspirate 
should be used to determine the most suitable 
anti biotics. In general, a 4-week course of anti -
biotics is indicated, with acute cases usually 
responding more quickly than chronic cases.  

The use of antibiotics may also be supported 
by the finding of positive FISH staining for 
bacteria.54 (The pathology laboratory can be 
requested to send the histopathology block to 
special laboratories in the University of Bristol, 
UK or Cornell University, USA, for FISH test-
ing.) Gram-negative and Gram-positive bacte-
ria can be involved in hepatobiliary infections: 
E coli, Enterococcus species and anaerobes 
(Bacteroides species and Clostridium species, 
among others) have all been reported, with a 
prevalence of 7–56%.145,146 Empirical treatment 
is with amoxicillin–clavulanate; however, this 
is only appropriate while pending results of 
culture (both aerobic and anaerobic) and  
sensitivity testing of a bile aspirate or liver 
biopsy/aspirate, as resistance is an important 
concern, especially for E coli.146,147  

The duration of antibiotic therapy should be 
adjusted according to the clinical signs and 
liver enzyme values, and treatments lasting 
several weeks are often necessary. Caution 
with antibiotics that are metabolised in the 
liver (eg, metronidazole) is required in  
animals with jaundice or significant hepatic 
damage, making an adjustment in dose or 
administration interval, as necessary.148 

Symptomatic adjunct therapies may include 
ursodeoxycholic acid (UDCA), S-adenosyl-
methionine (SAMe), silybin (milk thistle)149,150 
or other antioxidants such as N-acetylcysteine 
(NAC) or vitamin E (tocopherol). Cats with 
liver disease or severe IBD have a high preva-
lence of vitamin K-responsive coagulopathies, 
so treatment with vitamin K is recommend-
ed.151 In one study, 98% of cats with liver  
disease had one or more abnormalities of the  
coagulation parameters (APTT, PT, thrombin 
time [TT]), most consistently prolonged APTT.79 
Measure ment of coagulation factors is crucial in 
patients undergoing surgery (eg, surgical biop-
sies) or oesophagostomy tube placement. 

LC is thought to be immune mediated and 
many cats will require immunosuppressive 
therapy with drugs such as prednisolone, 
ciclosporin or chlorambucil.152 A retrospective 
study comparing UDCA alone vs cortico -

Tube-feeding protocol 
The authors usually start at 25–33% of the resting energy requirement (RER) 
split into several meals where possible; alternatively, feeding as a slow con-
stant rate infusion (CRI) can be considered. The quantity is gradually increased 
to 100% RER over 3–4 days, always monitoring closely for enteric ileus and/or 
refeeding syndrome. If ileus occurs, ranitidine (2 mg/kg/day CRI, 2.5 mg/kg 
slowly IV q12h or 3.5 mg/kg PO q12h) or a low dose of cisapride (2.5 mg/cat 
PO q12h) may improve enteric motility. Raniti dine has been reported to have 
prokinetic effects and to stimulate the GI tract in cats and dogs.139,140
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steroids alone in the treatment of LC found 
UDCA to be inferior based on improved sur-
vival time in the prednisolone group.153 
Prospective studies are needed to evaluate the 
benefit of using UDCA and corticosteroids 
together for these patients. 
  
IBD 
Lymphocytic–plasmacytic enteritis, the most 
prevalent form of IBD, frequently responds to 
dietary modification with an antigen-restricted 
(potentially novel protein) or a hydrolysed 
diet, as multiple dietary components are recog-
nised as foreign antigens by the enteric 
immune system.154 A novel protein is a protein 
source that the cat has never been exposed to 
before, such as rabbit or kangaroo, while the 
protein in hydrolysed protein diets has been 
broken down by enzymes into small peptides 
that are less allergenic than entire proteins.155  

One study of cats with chronic idiopathic 
enteric signs reported improvement in clinical 
signs in 50% of cases, usually within 4 days of 
eating only a commercially available chicken- 
or venison-based single protein diet (Whiskas  
Feline Selected Protein Diet [chicken and rice] 
or Waltham Veterinary Diet Feline Selected 
Protein Diet [venison and rice]). Clinical signs 
did not recur after challenge with the animal’s 
previous diet in 20% of these cases, indicating 
that this was not an allergic response in these 
cats, merely a temporary enteric imbalance.156 
In a study of eight cats with IBD, a hydrolysed 
protein diet (Royal Canin Hypoallergenic) 
resulted in resolution of clinical signs within 
4–8 days in all cases; however, in these cats, a 
challenge with the previous diet did result in 
recurrence of clinical signs.157  

The importance of clients feeding only the 
single diet, and not letting the cat eat or drink 
anything other than that diet and water, must 
be emphasised and understood. In stable 
patients, if one dietary trial fails to reduce clin-
ical signs in 14 days, the authors recommend 
instituting a trial with a different diet for anoth-
er 2 weeks before considering drug therapy. 

Immunosuppression plays an important role 
in the treatment of IBD, and prednisolone 
should be considered in patients that do not 
respond to at least one strict dietary trial.81  
In the event of clinical signs recurring when 
prednisolone is tapered, therapy with addition-
al immunosuppressive drugs such as chloram-
bucil or ciclosporin can be initiated.81,158 
Chlorambucil or ciclosporin should be used as 
a first-choice treatment over prednisolone in 
cats with concurrent diabetes, and pred-
nisolone should be used with caution in 
Burmese cats, as they are predisposed to  
diabetes.159–163 It is important to note that  
chlorambucil is a chemotherapeutic agent and 
owners need to take precautions when han-
dling this drug, such as wearing gloves when 
administering the medication and when clean-
ing the litter tray; particular caution is required 
in homes with young children and pregnant 
women. 

Other medications that may also be useful 
include probiotics or prebiotics, which have 
been shown to have a beneficial effect in some 
cases of IBD.164–166 If a cobalamin deficiency  
is documented, it should be supplemented; 
initially by parenteral injection, and then 
either by parenteral injection or orally.143,167 

Antimicrobial therapy using tylosin or 
metronidazole, among other antibiotic agents, 
can be justified in the presence of intestinal 
infiltration with macrophages or neutrophils, 
or when a suspected infectious process has 
been confirmed by culture, special stains 
and/or FISH.78,168 As mentioned earlier, 
metronidazole should be given at a lower 
dose in patients with severe hepatic disease 
because it is metabolised by the liver.41 Where 
culture and sensitivity testing for intestinal 
disease is available, anti biotic selection should 
be based on this.  

Faecal microbiota transplantations are now 
being used in cases of intractable diarrhoea in 
people and dogs,169–173 and the authors have 
had some success with using them in feline 
cases too. 

One of several challenges in the treatment of feline triaditis 
relates to the unknown aetiology of the disease process in each 
organ, which has particular consequences for the use of anti -
biotics or immunosuppressive drugs. Antimicrobial therapy 
should always be used with caution and should not be started if 
not indicated. If NC is suspected in patients with triaditis, treat-
ment with amoxicillin–clavulanate should be started pending bile 
aspirate culture results, and antibiotic therapy should be 
reassessed when the culture and sensitivity results are available. 
Moreover, immunosuppressive therapy for IBD should only be 
instituted after NC has been ruled out on the basis of negative 
culture of a bile aspirate sample.  

Another challenge is determining an appropriate dietary 
approach for these patients. The choice of diet should be made 
based on which disease process seems to be the most severe. 
There is currently lack of evidence to recommend low fat diets in 
cats with pancreatitis. The diet should, however, be highly 
digestible. Hydrolysed diets for IBD are often suitable for cats with 
concurrent pancreatitis and cholangitis due to their high digestibil-
ity and high-quality proteins.174 There are currently only two hydro -
lysed diets available in wet form (Hill’s z/d Feline and Purina Feline 
HA), which can be a limiting factor for patients that require tube 
feeding. Royal Canin Recovery Liquid can initially be considered in 
these patients, if the clinical signs of IBD are not too severe.

 C h a l l e n g e s  i n  t r e a t i n g  f e l i n e  t r i a d i t i s

1047_1067_Cerna_triaditis_29.9.2020.qxp_FAB  29/09/2020  11:13  Page 1060



 
JFMS CLINICAL PRACTICE  1061

REV IEW /  Feline comorbidities – triaditis

Prognosis 
 
The prognosis for cats with triaditis depends 
on the severity of their disease. Cats with only 
mild disease can be treated on an outpatient 
basis and have a good prognosis. However, 
cats with acute severe disease, especially with 
systemic complications (systemic hypoten-
sion, hepatic encephalopathy, coagulopathy, 
vasculitis, disseminated intravascular coagu-
lation, etc), may have a poor prognosis and 
more aggressive therapy is warranted.  

Several risk factors have been reported in 
patients with triaditis. Hypo albuminaemia and 
hypoglycaemia are strong indicators of severe 
and life-threatening disease15 and systemic 
hypotension has been reported as a negative 
prognostic indicator in feline patients within an 
intensive care setting.69 The outcome for cats 
with triaditis will depend on the successful 
management of all concurrent conditions, 
which can be challenging. Many affected cats 

develop chronic signs of illness, with recurrent 
episodes of triaditis over time, and appropriate 
management is important for decreasing  
the risk of potentially severe consequences. 
Chronic pancreatitis can predispose to exocrine 
pancreatic insufficiency and/or diabetes;71,110,175 
chronic/severe cholangitis can predispose to 
cholangiohepatitis, gallstones, chronic biliary 
cirrhosis and possibly cholangiocarcino-
ma;176,177 and chronic lymphoplasmacytic IBD 
can predispose to enteric lymphoma.178,179 

 

Summary 
 
Undoubtedly there is still a lot to learn about 
the natural history and aetiology of triaditis. 
More studies are needed to impart better 
understanding of which organs can be affect-
ed by this inflammatory process, how best to 
diagnose all component parts, which treat-
ments are most effective and what factors are 
important prognostically.  

Hamish, a 9-year-old male neutered domestic 
shorthair cat, presented for investigation of weight 
loss and hyporexia.  
 
History Hamish was an indoor-only cat, vaccinated, wormed, 
and fed a commercial feline diet. He started vomiting once or 
twice daily 14 days before referral, and became hyporexic. 

Although the vomiting responded to treatment with maropitant, 
he remained hyporexic, and lost weight (5% over 14 days). His 
vet had found increased serum liver enzyme concentrations 
(see table, below left). 
 
Case work-up Hamish was bright, alert and responsive, 
mildly dehydrated, and slim (body condition score 3/9, weight 

4.3 kg). His sclera were mildly 
jaundiced. He appeared comfortable 
on abdominal palpation and his 
physical examination was otherwise 
unremarkable. Haematology,  
serum biochemistry and abdominal 
ultrasound were performed. 
 
Diagnosis Haematology was 
unremarkable. Serum biochemistry 
revealed increased liver enzymes, bile 
acids and bilirubin concentrations 
(see table, left), and further tests 
revealed increased fPLI and low 
serum cobalamin levels (see table  
on page 1062). Abdominal ultrasound 
revealed a slightly heterogeneous 
hepatic echotexture and severe 
dilatation of the intra- and 
extrahepatic bile ducts (image A, 
page 1062), with no obstruction at 
the duodenal papilla. The gallbladder 
wall was irregular, and there was 
sediment in the gallbladder (image B, 
page 1062). The left limb of the 
pancreas was severely enlarged. 

 C a s e  n o t e s

Serum  
biochemistry Value Reference interval

Total protein 86 57–89 g/l

Albumin 28 23–39 g/l

Globulin 58 28–51 g/l

ALT 665 12–130 U/l

ALP 391 14–111 U/l

GGT 5 1–4 U/l

Bilirubin (total) 58 0.0–15 µmol/l

Urea 11.2 5.7–12.9 mmol/l

Creatinine 231 71–212 µmol/l

Calcium (total) 2.70 1.95–2.83 mmol/l

Phosphate 
inorganic

1.41 1.00–2.42 mmol/l

Significant results are in bold 
ALT = alanine aminotransferase; ALP = alkaline 
phosphatase; GGT = gamma-glutamyl 
transferase 
Note: The high bilirubin concentration does not 
interfere with the bile acids test measurement 
per se, but measuring bile acids does not 
provide additional information on liver function 
in cases of cholestasis

Serum biochemistry results 
obtained prior to referral

Serum  
biochemistry Value Reference interval

Total protein 75.4 69–79 g/l

Albumin 29.9 28–39 g/l

Globulin 45.5 23–50 g/l

ALT 539 6–83 U/l

ALP 407 10–100 U/l

GGT 4 1–5 U/l

Bile acids 43.1 0.0–10.5 µmol/l

Bilirubin (total) 57.4 0.0–6.8 µmol/l

Urea 9.1 2.8–9.8 mmol/l

Creatinine 158 22–162 µmol/l

Calcium (total) 2.59 2.1–2.9 mmol/l

Phosphate 
inorganic

1.5 1.4–2.5 mmol/l

Sodium 156 145–156 mmol/l

Potassium 4.6 4–5 mmol/l

Chloride 120 119–143 mmol/l

T4 (total) 23 13–48 nmol/l

Significant results are in bold 
ALT/ALP/GGT = see table, left; T4 = thyroxine

Serum biochemistry results  
at referral

Continued on page 1062

Many affected 
cats develop 
chronic signs 

of illness,  
with recurrent 

episodes  
of triaditis  
over time.
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(B) Heterogeneous hepatic echotexture and irregular  
gallbladder wall with sediment within the gallbladder

< What this case demonstrates: Cats with 
cholangitis, pancreatitis and IBD can manifest 
with non-specific and overlapping clinical signs, 
and the diagnosis can be challenging. Feline 
patients hide discomfort well and may not show 
signs of abdominal pain, despite severe disease. 
Aggressive initial therapy may be required in more 
severe cases, and the prognosis depends on the 
severity of disease, as well as the response to 
treatment. Many cats will have repeated bouts  
of triaditis in the future. If this happens, fast and 
appropriate management is required to reduce 
the risk of potentially severe consequences, and 
improve the prognosis.

 
Answers: Inflammation secondary to ascending infection from 
the major duodenal papilla or associated pancreatitis, spasm of 
the lower bile ducts (sphincter of Oddi spasm) with concurrent 
gallbadder emptying or, potentially, an extrahepatic biliary 
obstruction that was not noticed on the ultrasound examination.

Continued from page 1061

Generalised thickening of the muscularis layer  
of the small intestine was accompanied by loss  
of layering. Abdominal lymph nodes were 
unremarkable. The findings were consistent with 
inflammation of the liver, pancreas and small 
intestine. A diagnosis of triaditis was made and, 
after initial stabilisation, an exploratory 
laparotomy performed. Histopathology revealed 
chronic lymphocytic–plasmacytic cholangitis, 
pancreatitis and enteritis; bile 
culture was negative. 
 
Treatment and outcome  
An oesophagostomy tube  
was placed at the end of the 
exploratory laparotomy 
procedure. Hamish was initially 
fed 33% of his RER with 
prescription hydrolysed diet 
(Hill’s z/d Feline), increasing to 
100% RER over the next 2 
days as he tolerated feeding 
well. Additional treatment 
included maropitant (1 mg/kg 
q24h IV), buprenorphine (0.02 mg/kg q8h IV), prednisolone  
(2 mg/kg q24h PO) and cobalamin supplementation (250 µg/cat 
q7 days SC) for 6 weeks. (Cobalamin could also be 
supplemented daily by oral administration for 13 weeks.)  
Hamish started eating on his own after 28 days, at which point 
his oesophagostomy tube was removed, chlorambucil (2 mg/kg 
q7 days PO) was added and prednisolone was slowly tapered 
down (1 mg/kg q24h PO). He has subsequently been doing well 
at home and, at the time of writing, continues to be monitored  
for any recurrence of clinical signs. 
 
< What is your assessment? 
What do you consider to be the potential cause(s) of Hamish’s 
severely dilated intra- and extrahepatic bile ducts, given that 
there was no evidence of obstruction at the duodenal papilla?

Serum  
biochemistry Value Reference interval

fPLI (Spec fPL) 28.8 0.01–3.5 µg/l

TLI 48.8 12.1–82.0 µg/l

Folate 18.4 9.5–20.2 µg/l

Cobalamin 
(B12)

192 270–1000 ng/l

Significant results are in bold 
fPLI = feline pancreatic lipase 
immunoreactivity; TLI = trypsin-like 
immunoreactivity

Additional blood test results

(A) Severe dilatation of the 
common bile duct (up to  
1 cm in diameter between 
the measuring calipers)
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32   Wetzel R. Parasitäre Erkrankungen der Leber und der 
Gallenwege. In: Dobberstein J, Pallaske G and Stu ̈nzi H, (eds). 
Joest-Handbuch der Speziellen Pathologischen Anatomie der 
Haustiere. 3rd ed. Berlin: Paul Parey Verlag, 1967, pp 209–299. 

33   Bowman DD, Hendrix CM, Lindsay DS, et al. The trematodes.  
In: Feline clinical parasitology. Ames: Iowa State University Press, 
2002, pp 144–150. 

34   Inness VL, McCartney AL, Khoo C, et al. Molecular characteriza-
tion of the gut micro flora of healthy and inflammatory bowel 
disease cats using fluorescence in situ by hybrid ization with 
special reference to Desulfovibrio spp. J Anim Physiol Anim Nutr 
2007; 91: 48–53. 

35   Janeczko S, Atwater D, Bogel E, et al. The relationship of mucos-
al bacteria to duodenal histopathology, cytokine mRNA, and 
clinical disease activity in cats with inflammatory bowel dis-
ease. Vet Microbiol 2008; 128: 178–193.  

36   Minamoto Y, Hooda S, Swanson KS, et al. Feline gastrointestinal 
microbiota. Anim Health Res Rev 2012; 13: 64–77. 

37   Abecia LH, Hoyles L, Khoo C, et al. Effects of a novel galacto -
oligosaccharide on the faecal microbiota of healthy and inflam-
matory bowel disease cats during a randomized, double-blind, 
cross-over feeding study. Int J Probiotics Prebiotics 2010; 5:  
61–68. 

38   Schmid SM, Suchodolski JS, Price JM, et al. Omeprazole mini-
mally alters the fecal microbial community in six cats: a pilot 
study. Front Vet Sci 2018; 5: 79. DOI: 10.3389/fvets. 2018.00079. 

39   Jergens AE, Moore FM, Haynes JS, et al. Idiopathic inflammatory 
bowel disease in dogs and cats: 84 cases (1987–1990). J Am Vet 
Med Assoc 1992; 201: 1603–1608.  

40   Gianella P, Pietra M, Crisi PE, et al. Evaluation of clinicopatho-
logical features in cats with chronic gastrointestinal signs. Pol J 
Vet Sci 2017; 20: 403–410.  

41   Guilford WG. Idiopathic inflammatory bowel diseases. In: 
Guilford WG (ed). Strombeck’s small animal gastroenterology. 
3rd ed. Philadelphia: WB Saunders, 1996, pp 451–486.  

42   Day MJ, Bilzer T, Mansell J, et al. Histopathological standards for 

the diagnosis of gastrointestinal inflammation in endoscopic 
biopsy samples from the dog and cat: a report from the World 
Small Animal Veter inary Association Gastrointestinal 
Standard ization Group. J Comp Pathol 2008; 138 Suppl 1: S1–S43. 

43   Waly N, Gruffydd-Jones TJ, Stokes CR, et al. The distribution of 
leucocyte subsets in the small intestine of healthy cats. J Comp 
Pathol 2001; 124: 172–182.  

44   Waly NE, Stokes CR, Gruffydd-Jones TJ, et al. Immune cell pop-
ulations in the duodenal mucosa of cats with inflammatory 
bowel disease. J Vet Intern Med 2004; 18: 816–825.  

45   Marolf AJ, Leach L, Gibbons DS, et al. Ultrasonographic findings 
of feline cholangitis. J Am Anim Hosp Assoc 2012; 48: 36–42. 

46   Sutton SC. Companion animal physiology and dosage form  
performance. Adv Drug Deliv Rev 2004; 56: 1383–1398.  

47   Johnston K, Lamport A and Batt RM. An unexpected bacterial 
flora in the proximal small intestine of normal cats. Vet Rec 1993; 
132: 362–363.  

48   Johnston KL, Swift NC, Forster-van Hijfte M, et al. Comparison 
of the bacterial flora of the duodenum in healthy cats and cats 
with signs of gastrointestinal tract disease. J Am Vet Med Assoc 
2001; 218: 48–51. 

49   Papasouliotis K, Sparkes AH, Werrett G, et al. Assessment of  
the bacterial flora of the proximal part of the small intestine  
in healthy cats, and the effect of sample collection method.  
Am J Vet Res 1998; 59: 48–51. 

50   Jergens AE. Feline enteric triaditis – is it real? Proceedings of the 
79th Western Veterinary Confer ence; Las Vegas, February 18–22, 
2007. 

51   Simpson KW. Is there a direct link between IBD, cholangitis, 
and pancreatitis in cats? Proceedings of the 22nd ECVIM-CA 
Congress; Maastrich, September 6–8, 2012. 

52   Ishida T. Feline triaditis: inflammatory diseases of the liver, 
pancreas and small intestine. Proceedings of the 36th World 
Small Animal Veterinary Association World Congress; Korea, 
October 14–17, 2011. 

53   Widdison AL, Karanjia ND and Reber HA. Routes of spread of 
pathogens into the pancreas in a feline model of acute pancre-
atitis. Gut 1994; 35: 1306–1310. 

54   Twedt DC, Cullen J, McCord K, et al. Evaluation of fluorescence 
in situ hybridization for the detection of bacteria in feline 
inflammatory liver disease. J Feline Med Surg 2014; 16:  
109–117. 

55   Furneaux RW. A series of six cases of sphincter of Oddi pathol-
ogy in the cat (2008–2009). J Feline Med Surg 2010; 12: 794–801.  

56   Chen JWC, Saccone GTP and Toouli J. Sphincter of Oddi dys-
function and acute pancreatitis. Gut 1998; 43: 305–308. 

57   Shaffer EA, Hershfield NB, Logan K, et al. Cholescintigraphic 
detection of functional obstruction of the sphincter of Oddi.  
Effect of papillotomy. Gastroenterology 1986; 90: 728–733. 

58   Evans PR, Dowsett JF, Bak YT, et al. Abnormal sphincter of Oddi 
response to cholecystokinin in postcholecystectomy syndrome 
patients with irritable bowel syndrome. The irritable sphincter. 
Dig Dis Sci 1995; 40: 1149–1156. 

59   Shummer A and Vollmerhaus B. Bauch speicheldrüse, Pankreas. 
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