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Acute pancreatitis (AP)

Sterile suppurative 

inflammation

Necrosis

Reversible

Chronic pancreatitis (CP)

Lymphoplasmacellular 

inflammation

Fibrosis

Parenchymal atrophy

Irreversible

Definitions



AP historically more common than CP

Newman et al, 2004

73 pancreata from dogs deceased for many reasons 

60% had evidence of pancreatitis

51% suppurative inflammation

49% necrosis

72% lymphocytic inflammation

60% fibrosis

Prevalence unknown



Alternative classification

Based on duration/onset and 

severity of clinical signs 

Pancreatic lipase increase

 Severity 

 Duration

Diagnostic imaging



AP more severe – higher morbidity

Higher risk of local and systemic 
complications – higher mortality

CP subtle – lower morbidity

Less common systemic complications – 
rare mortality

Clinical implications



Premature and inappropriate activation of pancreatic 
enzymes within acinar cells resulting in self-digestion

Apical block

Co-localization of lysosomal proteases and zymogens

Ischemia/hypotension

Oxidative stress

Intra-acinar pH alteration

Intracellular Ca2+ release

Biliary/pancreatic reflux

Forman MA, Steiner JM, Armstrong PJ, et al. JVIM. 2021; 35: 703–
723.

Pathophysiology



Necrosis and death of 

acinar cells

Release of inflammatory 

mediators and chemotaxis

Influx of PLMNs

Increased capillary 

permeability

Paracellular barrier loss

Extension of the 

inflammatory process
Forman MA, Steiner JM, Armstrong PJ, et 
al. JVIM. 2021; 35: 703–723.



Complications

Local

Steatitis/peritonitis/duodenitis

Extrahepatic biliary obstruction (EHBO)

Formation of abscess or cysts or 

pseudocysts

Systemic

SIRS, AKI, ALI, CID MODS



Chronic low-grade inflammation

Stellate cell activation (PSC)

Fibrosis

Complications

Diabetes mellitus

EPI

From acute-to-chronic



Multimodal 

Signalment

Medical history

Clinical  and generic 

laboratory findings

Pancreatic lipases 

Diagnostic imaging

Cytology

Histology?

Ante-mortem diagnosis



Breed-associated risk



Genetic predisposition

Oxidative damage

Hyperviscosity and ischaemia

Hyperlipidaemia



Relative risk (odds ratio, OR)

Ingestion of table scraps - OR 2.2x

Unusual food ingestion - OR 6.1x

Garbage ingestion - OR 13.1x

Dietary indiscretion



AP

Vomiting 90%

Weakness 79%

Abdominal pain 58%

Dehydration 46%

Diarrhoea 33%

Fever 32%

Jaundice 26%

Haematemesis 10%

Mild forms /early stage

Subtle

Nausea

Hyporexia

Weight loss

Clinical presentation



CBC

Neutrophilia +/- left shift – rarely neutropenia

Thrombocytopenia

Anaemia – mild, non regenerative

Serum biochem

Increased liver enzymes

Hyperbilirubinaemia

Hyperlipidaemia

Hypoalbuminaemia

Pre-renal or renal azotemia

Electrolytes inbalance

Clinical pathology



Increased in 90% of cases of AP in dogs

Decrease associated with survival to discharge

Serum C reactive protein

Holm, J.L. et al (2004). JVEEC:14, 183-186.



Nielsen et al, 2019

38% thrombosis 

55% portal vein thrombosis

AP included by ACVECC consensus as major indication for 

institution of prophylactic anti-platelet and anticoagulant

therapy

Haemostasis



Pancreatic 
«specific» tests

Immunological methods

 cPLI (Spec cPL®) 

 fPLI (Spec fPL®)

 SNAP c/f PL®

Catalytic methods

Lipase DGGR



Pancreatic lipase immunoreactivity (PLI)

Spec cPLTM (& Spec fPLTM)

Considered the most sensitive and specific marker 

for the diagnosis of pancreatitis

ELISA method (monoclonal antibodies)

Analytically validated in dogs and cats

Not affected by jaundice, hemolysis, lipemia



0-200 ug/L pancreatitis unlikely

200-400 ug/L pancreatitis possible

> 400 ug/L pancreatitis probable

Sensitivity

Specificity

Interpretation



Clinical performance - dog

McCord et al, 2012
84 dogs

Spec cPL < 200 mcg/L tends to rule 

out pancreatitis in low-risk population

Up to 20% of patients deemed not to 

have pancreatitis had >400 mcg/L

Absence of linearity between disease 

increase and severity or prognosis



Lateral flow immunoassay – SNAP c/fPLTM

94.0% - 97.4% agreement with Spec cPL

97.5% agreement for negative/normal 

90% for positive results



DGGR lipase

1,2 dilauryl-rac-glycero-3 glutaric acid ester 

Substrate hydrolysed by pancreatic lipase (but not only)

Kook et al, 2014

Good agreement with Spec cPL when > 216 U/L

Sensitivity and specificity similar to Spec cPL



DGGR lipase - limitations

Reflects activity of other isoenzymes (hepatic, 

gastric)

Increases with reduced GFR (reduced clearance)

Increases with hyperadrenocorticism and 

glucocorticoid therapy (markedly)

High variability between assays on the market
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Introducing the Catalyst® Pancreatic Lipase Test

Real-time diagnoses with results in less than 
10 minutes.

Accurate and specific quantitative results that 
align with the IDEXX Reference Laboratories 
Spec cPL® and Spec fPL® tests.

One test validated for both dogs and cats.

Flexible testing that allows running alone or 
with additional chemistry tests in a single run 
using one sample.

Load-and-go workflow that provides results in 
real time.

Integrated results with other diagnostic testing 
on VetConnect® PLUS.



© 2024 IDEXX Laboratories, Inc. All rights reserved.

Strong agreement between Catalyst® Pancreatic Lipase Test and Spec® cPL



Monitoring over time

Cueni et al, 2023

39 dogs hospitalised with AP

Spec cPL e DGGR lipase normalised within 2 
days in 50% cases

sCRP remained increased in majority of dogs at 
day 3



Abdominal ultrasound

DI modality of choice

Dogs < 25 kg bw – once analgesic control 

achieved

Variables of interest

Pancreatic echogenicity and volume

Echogenicity of peripancreatic fat

Pancreatic-duodenal LN

Duodenal  corrugation

Pancreatic and biliary duct

Abdominal effusion

Performance variabile (AP > CP)

Sensitivity  43-89%

Specificity  43 -92%



Abdominal ultrasound – considerations

Contraindicated if acute abdominal pain 

not controlled

Operator-dependant

Findings dependent on severity and 

duration of disease

Lag-phase 1-4 gg vs clinical signs and 

lipases (Gori et al, 2021)

Concordance with Spec fPL and DGGR 

lipase variable

Ultrasonographic remission slow vs 

clinical signs

Performance variabile 

(AP > CP)

Sensitivity  43-89%

Specificity  43 -92%



Grace

Border collie - 10 yrs old FN 

Acute abdomen + severe 

vomiting after dietary 

indiscretion

BCS 7/9

sCRP 13.9 mg/L

Spec cPL > 2,000 ug/L



Grace – 1 month later

No clinical signs

sCRP < 0.01 mg/L

Spec cPL 60 ug/L



Needed for definitive diagnosis and classification

Limitations:

Invasive

Expensive

Need for multiple biopsies (multifocal/patchy 

pathology)

Equivocal significance of histological evidence in 

the absence of clinical symptoms

Little impact on treatment strategy

Pancreatic histopathology



Minimally invasive

Safe - complication rate 3% (Crain et al 2014)

Bleeding

Hypotension

Findings

Acinar epithelial degeneration

Neutrophils

Necrosis

CP often acellular

Cytology





Managing acute 
pancreatitis in dogs



Coagulopathy

Electrolyte 
disturbances

Treat

Underlying 
cause

Analgesia

Antiemetics

Prokinetics

Nutrition

Fluid therapy

Supportive Symptomatic

ComplicationsAetiological

Management



Uncontrolled visceral pain can

Reduce appetite and induce 
malnutrition

Increase stress cardiovascular 
stress

Increase peripheral O2 

consumption

Activate inflammatory cascade 
(neurogenic)

Reduce gastrointestinal motility

Clinical signs indicative of pain

Tachycardia

Hypertension

Tachypnea

Lethargy or agitation

Hyperthermia

Anorexia

Analgesia



Individualised approach

Mansfield C, Beths T. J Small Anim Pract. 2015 Jan;56(1):27-39.



Correct dehydration and/or hypovolaemia

Re-establish pancreatic perfusion

Avoid ischemia and thrombosis

Correct electrolytes inbalance

Type and rate of fluids based on patient 

evaluation

MMs, CRT, lactate, SIBP

Fluid therapy



For dehydrated patients:

Isotonic solutions

Maintenance + % dehydration + ongoing losses

(40-60ml/kg/h) + (in 6-24 hours) + (estimate volume of V/D)

For hypovolemic/«shocky» patients

Isotonic solutions (rarely hypertonic or natural colloids)

EV boluses of 10 ml/kg (5ml/kg cats) over 15 minutes with re-
evaluation

In case of AKI

Ins and outs: fluid going in match fluids going out (insensible 
losses + volume of urine, V/D)

Individualised approach



Consequences of prolonged fasting

Intestinal villi atrophy/ apoptosis of 
enterocytes

Decrease in goblet and deep crypt cells

Reduced transport of glutamine and 
arginine

Increased intestinal permeability

Risk of bacterial translocation

Mansfield et al, 2008

Lack of return to enteral nutrition for ≥3 
days associated with negative outcome

Nutritional support - early



Feeding tubes

Nasoesophageal or nasogastric vs esophagostomic

Jejunostomy in case of uncontrollable vomiting or severe 
ileus

Which diet?

Highly digestible

Energy dense

Low-fat in case of hyperlipidaemia

Individualised management



No scientific evidence to support systemic use

Can cause

Dysbiosis

GI toxicity

Antibiotic resistance

Consider only in case of suspected SEPSIS, 
aspiration pneumonia, bacterial translocation

Use antibiotics that are effective against 
enterobacteria

Amoxycillin + clavulanate or cephalexin 
20mg/kg IV q8 hours

Antibiotics

I have pledged to be an

My actions protect antibiotics

ANTIBIOTIC GUARDIAN CERTIFICATE

Become an Antibiotic Guardian. Join me at antibioticguardian.com



Okanishi et al, JSAP 2019

Retrospective study on 65 dogs with suspected AP

45 treated with glucocorticoids vs 20 without

Variable doses of oral/parenteral glucocorticoids

Glucocorticoids

Hosp days



In case of complete EHBO

Cholecystoduodenostomy

Stenting 

Necrotising pancreatitis and peritonitis

Peritoneal lavage

Abscesses

Omentalisation

High mortality rate

50-86%

Surgery





Leukocyte function-associated 1 (LFA-1) antagonist

LFA-1 expressed on neutrophils

Binds ICAM-1 expressed on endothelium

Steiner et al, JVIM 2023
61 dogs with presumptive AP

Safety study followed by efficacy study (n35)

16n Fuza 0.4 mg/kg IV for 3 days vs 19n placebo

Fuzapladib (Panoquell®- CA1)

Steiner JM, Lainesse C, Noshiro Y, et al.

J Vet Intern Med 2023; 37(6): 2084-2092.



Mortality 27-58%

Putative negative prognostic markers

CRP

Thrombocytopenia

Dyspnea

Ascites

SIRS coagulopathy, hypocalcaemia, 
azotemia 

UPC ratio >2

Prognosis

Mansfield et al. 2008 
Kathrani et al. 2009 
Papa et al. 2011 
Stockhaus et al. 2013 
Tvarijonaviciute et al. 2014 
Marchetti et al. 2017 
Fabres et al. 2019 
Kuzi et al. 2019 
Fabres et al. 2019 
Gori et al. 2019



CRP vs Spec cPL – prediction of survival

Oberholtzer et al, 2024 - 503 dogs with cPLI and CRP

143 (27%) hospitalized

49 (9.7%) deceased or euthanised

Spec cPL hospitalized vs discharged dogs overlapping

Median sCRP in hospitalised (36.1 vs 9.9 mg/L) vs 

deceased (37.2 vs 9.9 mg/L)

Dogs with baseline CRP > 10 mg/L 5x risk of death
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CREATING CLARITY

Thank you very much
for the attention!

Fabio.Procoli@anicura.it

IG @fabioprothevet

mailto:Fabio.Procoli@anicura.it


Questions?
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