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Abstract

The feline triaditis is a syndrome characterized by simultaneous association of cholangiohepatitis, inflammatory bowel disease
and pancreatitis. Clinical signs manifest which a nonspecific way, with the initial diagnosis being made through laboratory and
imaging findings; however, definitively, only the histopathological examination of organs affected is conclusive. Therapy is
instituted according to the changes presented by the cats, highlighting fluid therapy and electrolyte replacement, steroidal
anti-inflammatories, analgesics, antiemetics and antimicrobial drugs.
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Abbrevations: PIF: Peritonitis Infectious Virus; FVI:
Feline Viral Immunodeficiency; FeLV: Feline Viral Leukemia;
WSAVA: World Small Animal Veterinary Association; FPLI:
Feline Pancreatic Lipase Serum Immunoreactivity; ALP:
Alkaline Phosphatase; AST: Aspartate Transaminase;
cGT: C-Glutamyl Transferase; TBIL: Total Bilirubin; FISH:
Fluorescencein Situ Hybridization; PAMPs: Present Molecular
Patterns Associated with Pathogens; TLR: Toll-like receptors;
NOD: Nucleotide-Binding Oligomerization Domains; ALB:
Albumin Dosage; LIPA: lipase; PT: Prothrombin Time; PTT:
Partial Thromboplastin Time.

Introduction

The feline triaditis corresponds to the term used to
description of concomitantly presence of inflammatory
bowel disease, cholangiohepatitis and pancreatitis [1,2].
The classic concept for the development of this syndrome
involves the peculiar anatomy of the feline common bile
duct, which joins the main pancreatic duct before opening
into the duodenum at the major duodenal papilla, favoring
the rise of bacteria from the duodenum to the pancreas and
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liver, resulting in inflammation of the pancreas, liver, and bile
duct [3].

It is believed that this anatomical arrangement also
favors the transfer of antigens, toxins and microbial
agents, enzymes, and proteins from the duodenum to the
liver, gallbladder, and pancreas. Thus, cholangiohepatitis,
inflammatory bowel disease and pancreatitis alone may
favor the development of the feline triad [4].

There is no predilection for breed, sex or age, and clinical
signs are nonspecific and may be intermittent in the form of
anorexia, lethargy, emesis and weight loss, abnormal stools
(slightly soft to watery), chronic diarrhea and jaundice
[1,2,5]. During the physical examination of cats affected
by the syndrome, abdominal palpation may suggest the
presence of mesenteric lymph node enlargement, thickened
intestinal walls and hepatomegaly [6].

Definitive diagnosis of feline triaditis requires

histological confirmation of inflammation in each of the
three affected organs. However, inflammation of more than
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one organ in feline clinical practice is often suspected of the
feline triaditis, based on clinical, laboratory and imaging
evidence [2].

Inflammatory Bowel Disease

Feline inflammatory bowel disease is a group of chronic
idiopathic disorders of gastrointestinal tract, characterized
histologically by the presence of leukocytes in the lamina
propria inside mucosa of small intestine [6,7]. Inflammatory
bowel disease is classified second the type of leukocyte
infiltrate into lymphocytic-plasmacytic enteritis, lymphocytic
enteritis, and lymphocytic-plasmacytic colitis. Others fewer
common forms are eosinophilic colitis or gastroenteritis,
neutrophilic (suppurative) colitis, and histiocytic colitis [8-
11].

Different risk factors are related to the development of
inflammatorybowel disease in cats, like genetic susceptibility,
environmental factors, and dietary factors [12-17]. Most
felines that present with inflammatory bowel disease are
middle-aged to elderly animals, and no racial or sex-linked
predisposition has been described [1].

Symptoms of inflammatory bowel disease include
emesis, weight loss, diarrhea, lethargy, variable appetite,
and hematochezia. The presence of mucus in the stool
and increased frequency of defecation are observed less
frequently [5].

The differential diagnosis includes the search for
nematodes, Giardia lamblia, Cryptosporidium spp.,
dilofilariasis, intestinal lymphoma, hyperthyroidism,
feline infectious peritonitis virus (PIF), feline viral
immunodeficiency (FVI), and feline viral leukemia (FeLV)
[1,5].

Cholangiohepatitis Cholangitis Complex

The cholangitis corresponds to inflammation of the bile
ducts and cholangiohepatitis to the involvement of adjacent
hepatocytes, forming the cholangiohepatitis cholangitis
complex. It is classified based on the predominant type
of leukocytes present in the inflamed tissue, hyperplasia
degree and ductal fibrosis in neutrophilic cholangiohepatitis
(exudative, suppurative, or acute cholangiohepatitis),
and lymphocytic cholangiohepatitis (non-suppurative
cholangitis, chronic cholangiohepatitis or lymphocytic portal
hepatitis) [18].

The gastrointestinal disease research and
standardization group of the World Small Animal Veterinary
Association (WSAVA) created a classification system based
on histological aspects, standardizing the terminologies
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used in the evaluation of liver diseases in small animals.
From the new classification, the term “cholangiohepatitis”
was replaced by the term cholangitis, and inflammation of
the bile ducts (cholangitis) began to be classified according
to the leukocyte infiltrate and histopathological findings.
The categories were defined in neutrophilic cholangitis
(suppurative), lymphocytic cholangitis, chronic cholangitis
associated with liver parasite infection and sclerosing
cholangitis [19].

The neutrophilic cholangitis is the most common form,
being observed in young and middle-aged cats, with the
presence of neutrophils in epithelium of bile ducts secondary
to infection by bacteria ascending from the small intestine,
such as Escherichia coli, Streptococcus spp., Clostridium spp.
and Salmonella spp. [20,21]. Affected cats exhibit anorexia,
fever, lethargy, prostration, emesis, and diarrhea. Jaundice,
hepatomegaly and abdominal pain during palpation are
uncommon [5].

The lymphocytic cholangitis affects cats with median
age of nine years and develops from persistent bacterial
infections and liver parasite infection, with a leukocyte
infiltrate composed of neutrophils and macrophages around
the bile ducts. In the portal space, epithelial duct and
periportal hepatic parenchyma, is observed the presence of
lymphocytes and plasma cells, dilatation and thickening of
the wall of the bile ducts [22,23].

The cats affected may present emesis, jaundice, and
eventually fever. Appetite is often maintained, and in some
cases polyphagia occurs. About one third of cats may have
ascites due to the accumulation of protein exudate, it is
important to differentiate lymphocytic cholangitis from
feline infectious peritonitis [18].

The cholangitis associated with liver parasites is
described in felines living in endemic areas with the
occurrence of trematodes of the Dicrocoeliidae family
(Platynosomum spp.) [24] and Opisthorchiidae family
(Opisthorchis felineus, Clonorchis spp., Metorchis albidus,
Amphimerus pseudofelineus) [25-28]. The trematode
Platynosomum fastosumis commoninsubtropical and tropical
regions, affecting domestic and wild felines by lodging in the
bile ducts, pancreas, and gallbladder. In massive infestations,
cats present jaundice, diarrhea, emesis, dehydration, ascites,
extrahepatic biliary obstruction, hepatomegaly, and liver
cirrhosis in terminal cases [29].

In cholangitis, laboratory findings include a decrease
in serum albumin concentration, increase in the number
of neutrophils in peripheral blood and increased feline
pancreatic lipase serum immunoreactivity (fPLI). Increased
partial thromboplastin time and serum levels of alanine
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aminotransferase may also occur (ALT) [5]. In some cats
with cholangitis and hepatic steatosis, there is an increase
in serum levels of total lipase, alkaline phosphatase (ALP),
aspartate transaminase (AST), c-glutamyl transferase (cGT)
and total bilirubin (TBIL) [5].

Pancreatitis

The pancreatitis corresponds to the inflammation
of exocrine pancreatic tissue, classified in acute and
chronic [30,31]. The acute pancreatitis is characterized
by the presence of neutrophils, interstitial edema, and
peripancreatic (mesenteric) fat necrosis. In chronic
pancreatitis, a leukocyte mononuclear inflammatory
infiltrate and permanent microscopical structural changes
such as fibrosis and pancreatic acinar atrophy are observed
[32].

The hypercalcemic disorders, organophosphates
intoxication, ischemia, trauma, use of glucocorticoids,
infections by pancreatic parasites, feline herpesvirus, feline
calicivirus, feline infectious peritonitis virus, Toxoplasma
gondii, cholangiohepatitis and pre-existing inflammatory
bowel disease are causes of pancreatitis [4].

The clinical presentation of cats with pancreatitis is
vague and nonspecific, with presence of signals such as ataxia,
lethargy, anorexia, dyspnea, dehydration, hypothermia,
emesis, abdominal pain, diarrhea, and presence of palpable
abdominal mass [5].

The diagnosis of feline pancreatitis is based on the
clinical history and laboratory evaluation that includes blood
count, serum biochemical profile, urinalysis, abdominal
radiography and/or abdominal ultrasound, and specific
tests of pancreatic function [33]. The laboratory alterations
observed are normochromic normocytic regenerative
anemia, leukocytosis, hyperglycemia, hypocalcemia,
hypokalemia, hypoalbuminemia, hyperbilirubinemia,
hypercholesterolemia, increased serum levels of ASP, ALT,
and azotemia. The serum amylase and lipase activities are
not useful in the diagnosis of feline pancreatitis, because
increased values of amylase and lipase are also observed
in renal and hepatic disorders, neoplasms, stress, and
corticosteroid use [5,33-35].

Etiopathogenesis of Feline Triaditis

Although the classic hypothesis involves the peculiar
anatomy of the feline common bile duct, different from the
canine, which empties separately into the duodenum (Figure
1) [3], it is believed that the combination of pancreatitis,
inflammatory bowel disease and cholangiohepatitis presents
an immune component associated with genetic (unknown at
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the moment) and environmental factors (bacterial infection)
[1,2,4].

Figure 1: Comparison of common bile duct anatomy
between species felines and canines.

This hypothesis was initially based on cultures of
bacteria Escherichia coli, Enterococcus spp., Bacteroides spp.,
Streptococcus spp., Clostridium spp. and Salmonella spp. from
liver tissue and bile samples from cats with cholangitis/
cholangiohepatitis [36,37], and the identification of bacteria
by fluorescence in situ hybridization (FISH) in formalin-fixed
tissue sections from cats with inflammatory bowel disease
and pancreatitis [38].

Changes in the integrity of the intestinal mucosa support
the access of bacteria, which present molecular patterns
associated with pathogens (PAMPs) that interact with
pattern recognition receptors (PRRs) present in the cells
of the innate immune system that colonize the mucosa of
gastrointestinal tract [2].

The persistence of these PAMPs [39,40] the exposure of
cryptic epitopes [41] and the molecular mimicry of bacterial
antigens with host tissues [40] stimulate the synthesis of pro-
inflammatory cytokines, chemokines, endothelial adhesion
molecules and costimulatory molecules on the surface of
antigen-presenting cells (dendritic cells, macrophages) [2].

In the intestinal mucosa, the epithelial layers, lamina
propria and Peyer’s patch are rich in dendritic cells, T
lymphocytes and B lymphocytes, which recognize and
respond to antigens and migrate to the mesenteric lymph
nodes that drain the intestine. Migration of T lymphocytes
from the intestine to the liver and pancreas is facilitated by
the expression of mucosal addressin cell adhesion molecule-1
(MAdCAM-1) and chemokine (C-C motif) ligand 25 (CCL25)
in the intestine and liver [42-44]. Finally, local stimulation
of the adaptive immune system leads to activation of self-
reactive T lymphocytes and production of autoantibodies,
and subsequent damage to the intestine, pancreas, liver, and
biliary tract [1,2]. The PAMPs can come from commensal
bacteria or due to dysbiosis [1,45,46] inducing the production
of IgG autoantibodies through the activation of Toll-like
receptors (TLR) and receptors like nucleotide-binding
oligomerization domains (NOD) receptor-like (NLR) [47].
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The IgG autoantibodies against host tissue antigens
(carbonic anhydrase II and lactoferrin) can be detected in
autoimmune pancreatitis and chronic inflammatory bowel
diseases in humans [48-50], but so far, they have not been
described in felines. The nephritis in cats with cholangitis/
pancreatitis or feline triaditis is considered an age-related
comorbidity [20,51], but in humans it is considered a
complication associated with inflammatory bowel disease
[52] and IgG,-related disease (IgG,-RD) [53].

Diagnosis of Feline Triaditis

The  concomitant diagnosis of  pancreatitis,
cholangiohepatitis and inflammatory bowel disease is a
challenge for mostveterinarians, because the three conditions
cause similar clinical signs, and may occur simultaneously
or separately [1,2,5]. During clinical examination, felines
may present with fever, dehydration, hypotension, lethargy,
alteration of appetite, jaundice, diarrhea, sensibility to
abdominal palpation, thickening of intestinal loops and
palpable liver margins [1,2,5].

The laboratory tests for cats with suspected feline
triaditis include parasitological examination of feces,
complete blood count and serum biochemical profile with
albumin dosage (ALB), urea nitrogen (BUN), creatinine
(Crea), alkaline phosphatase (ALP), alanine aminotransferase
(ALT), c-glutamyl transferase (cGT), aspartate transaminase
(AST), total bilirubin (TBIL), lipase (LIPA), calcium (Ca),
phosphor (P), potassium (K) and sodium (Na) [2,5].

Other exams include blood coagulation profile with
prothrombin time (PT) and partial thromboplastin time
(PTT), total concentration of thyroxine (T4), free thyroxine
concentration (fT4), feline pancreatic lipase serum

immunoreactivity (fPLI measured by Spec fPL), trypsin-like
immunoreactivity (fTLIg), and serology/molecular biology
testing for FIV, FeLV, and feline coronavirus [5].

Alterations in laboratory tests are not very specific,
but regenerative or non-regenerative anemia, leukopenia,
lymphopenia, thrombocytosis, increased serum levels
of liver enzymes [alanine aminotransferase (ALT),
alkaline phosphatase (ALP) and c -glutamyl transferase
(cGT)], hypocholesterolemia, hyperbilirubinemia,
hypoglycemia or hyperglycemia, hypoalbuminemia and
hypergammaglobulinemia can be found [5].

Abdominal radiography does not demonstrate
relevant changes in pancreatitis, liver, and kidney diseases.
Radiographic examination is indicated in cases of suspected
extra-alimentary disorder such as partial chronic obstruction
or presence of intra-abdominal mass [2].

Although the literature describes a low sensitivity of
abdominal ultrasound in the diagnosis of feline pancreatitis,
this is a consequence of the inability of the professional who
performs the examination and the quality of the equipment
[1,5]. In my clinical experience, ultrasound of the abdomen
has proven to be extremely useful and fundamental in the
search for alterations involving the alimentary tract that help
in the diagnosis of feline triaditis. In this exam, changes can be
observed, such as an enlarged and hypoechogenic pancreas
(Figure 2); hepatomegaly and increased liver echogenicity
(Figure 3); dysmotility and thickening of the small bowel
wall (Figure 4); structural changes in gallbladder (Figure 5);
and changes in the size of mesenteric lymph nodes (Figure
6).

Figure 2: Ultrasound of the pancreas.

A. Pancreas with normal dimensions in the left lobe measuring 0,45 cm (arrows).

B. Increased dimensions in pancreatic body region measuring 0,77 cm (arrows).

C.Dimensions on the rightlobe measuring up to 0.94 cm (arrows), diffusely coarse echotexture, presence of oval, hypoechogenic,
homogeneous images with slightly reduced echogenicity (pancreatopathy/fatty infiltrate with areas of nodular hyperplasia).
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Figure 3: Ultrasound of the liver.

A. and B. Liver with slightly enlarged dimensions, regular margins, slightly increased echogenicity, and preserved echotexture
(hepatopathy/fatty infiltrate).

C. Visualization of gallbladder.

D. Liver with increased dimensions, regular margins, slightly rounded edges, maintained echogenicity and finely granular
echotexture (hepatopathy).

Figure 4: Ultrasound of the small intestine.

A. Small intestine with gaseous/mucoid content and preserved peristalsis. Thick walls in duodenum (0,28cm, arrows).
B. Normal to thick walls in jejunum (0,21cm - 0,27cm, arrows).

C. Thick walls in the ileum (0.36 cm, arrows) with diffuse enhancement of the muscle layer (inflammatory process).

o

Ruggero Errante P. A Brief Narrative about Scientific Evidences Involving the Feline Triaditis. Copyright© Ruggero Errante P.
Int ] Zoo Animal Biol 2023, 6(1): 000442.


https://medwinpublishers.com/IZAB/

International Journal of Zoology and Animal Biology

Figure 5: Ultrasound of the gallbladder.

A. and B. Gallbladder with thin and regular walls, filled with anechogenic content and a discreet amount of biliary sludge with
agglomerated mineral sediment/crystals interspersed, reaching up to the cystic duct (0.40 cm of diameter, arrow).

C. Common bile duct without signs of dilation (0.21 cm of diameter, arrows).

D. Evident duodenal papilla (0.30 cm, arrows), related with inflammatory process.

Figure 6: Ultrasound of the mesenteric lymph node.
Lymph node with enlarged dimensions, measuring 4.5cm
x 1l.1cm (arrows), with a hypoechogenic and coarse
appearance.
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However, definitive diagnosis of the feline triad requires
biopsy of all three organs by laparoscopy or exploratory
laparotomy [2,5]. Despite being invasive, laparotomy allows
direct visual inspection of the organs and detection of
macroscopic lesions, in addition to facilitating hemorrhage
control during liver biopsy, and full-thickness tissue collection
from all bowel segments, which facilitates the differentiation
of intestinal lymphoma [1]. Although, this is impractical in the
feline veterinary clinic due to the clinical status of the animals
at the time of treatment and anesthetic risks, in addition to the
non-authorization through the most tutors.

Treatment of Feline Triaditis

Each cat should be carefully evaluated, and feline triaditis
treatment should be performed based on the severity of the
disease present in each animal. Cats with mild symptoms can
be treated at home, but those who show severe clinical signs
require hospitalization and more aggressive therapy with
the use of fluid therapy, antiemetics, analgesics and assisted
feeding [1,5].
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The fluid therapy is one of the main key points in the
treatment for feline rehydration; aims to maintain pancreatic
perfusion, restore acid-base balance and colloid osmotic
pressure. The calculation of total infusion volume must be
based on the percentage of dehydration assessed by the
responsible veterinarian, daily maintenance volume of
animal and volume to correct the losses that cat presents [1].

For the control of emesis and nausea, the most used
antiemetics are maropitant citrate, which acts on neurokinin
(NK-1) receptors in the vomiting center and helps in visceral
analgesia [54] and the ondansetron, acting on serotonin
receptors (5-HT3) [55].

The analgesics are important in the treatment of
the feline triaditis, because pain and nausea are largely
responsible for anorexia in cats. [56]. The use of opioids such
as buprenorphine [57], methadone [58] or fentanyl [59] are
indicated when cats have moderate to severe pain [1,2].

Steroid anti-inflammatory drugs such as prednisolone
are indicated in the treatment of inflammatory response
in the gastrointestinal system [23,60]. The antibiotics
indicated for the control and prevention of infections are
the association amoxicillin+clavulanic acid, clindamycin and
cephalexin associated with metronidazole. The duration of
antibiotic use should be at least 3-4 weeks but can vary by up
to 1-3 months [32,61,62].

Antioxidant and hepatoprotective medications indicated
in the case of cholangiohepatitis and pancreatitis are acetyl
cysteine, S-adenosyl methionine (SAMe) and ursodeoxycholic
acid (Ursacol) to reduce the hepatic and biliary inflammatory
response [1,2,23,62].

The hypokalemia should be corrected when serum
potassium levels are below 3.5mEq/L. This occurs during
gastrointestinal losses due to vomiting and diarrhea. In
most cases of hypokalemia, cats are asymptomatic, but
some have anorexia and muscle weakness with neck
ventroflexion. The hypokalemia can also lead to changes in
the electrocardiogram, such as an increase in the QT interval,
predisposing to premature heartbeats and arrhythmias
[1,2,4,63].

The vitamin B complex should be supplemented in cats
with hypocobalaminaemia. The cyanocobalamin replacement
is important in the treatment of feline triaditis because
diseases of exocrine pancreas, liver and gastrointestinal
diseases lead to sub-levels serum of cobalamin [1,2,64]. The
use of appetite stimulants is indicated to help caloric intake,
for example using mirtazapine. However, its dose in cases of
significant liver disease should be reduced and its interval
use should be every 48 to 72 hours [2,55].
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The enteral feeding is of great importance in the
treatment of the feline triad, because prevents or corrects
malnutrition and prevents the development of hepatic
steatosis [1,2,4,65]. It is important to be aware of the amount
of food provided to prevent the refeeding syndrome, that
occurs when the sudden reintroduction of food is made in
animals with anorexia or malnourished, triggering severe
electrolyte disturbances [66]. The enteral feeding of cats with
anorexia that do not respond well to appetite stimulants and
antiemetics can be performed through feeding tubes using
nasoesophageal tube or esophagostomy tube [1].

The nasoesophageal tube has some advantages such
as easy placement, good acceptance by most patients, who
have normal ability to eat and drink, however, it has some
disadvantages such as inadvertent placement in the trachea,
smaller tube size and can be easily removed by the cat
[66,67]. The placement of esophagostomy tube is a simple
and practical procedure in clinical veterinary routine, despite
requiring general anesthesia of the patient for placement,
where the tutor can continue the nutritional treatment
inside home [67-69].

Conclusion

The feline triaditis is a syndrome where pancreatitis,
cholangitis and inflammatory bowel disease occur
concomitantly in cats. This syndrome can occur because
of an infectious or autoimmune process, whose feline
gastrointestinal tract anatomy promotes a greater risk of
ascending bacterial infections of the liver and pancreas.
The cats show nonspecific clinical signs, and the definitive
diagnosis involves the histopathology evaluation of each
organ, prevailing in many cases such as diagnostic suspicion.
Treatment is individualized, depending on the severity of
disease in each affected organ.
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