DIABETES AND PANCREATITIS

Summary:
The most common direction of progression may be that DM occurs secondary to pancreatitis,  but the two diseases may still be seen in the “reverse order” in certain circumstances. 
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Pathogenesis of Canine DM
· Historically regarded as most similar to human type 1 diabetes  (Insulin deficiency)
· Underlying mechanism of development may differ between breeds 
· May be characterised by initial insulin resistant phase, but generally when diagnosed are unable to synthesize and secrete adequate insulin
· Chronic hyperglycemia in dogs is shown to result in permanent B cell damage
· Limited evidence to support obesity contributing to insulin resistance in dogs; obesity is however a risk factor for pancreatitis in dogs
· 41% of DKAs have evidence (clinical, laboratory) of acute pancreatitis
· In cases of autoimmunity the trigger is unknown and suspected to be multifactorial

Pathogenesis of feline DM
· Usually insulin resistance rather than absolute deficiency
· Multifactorial aetiology
· Obesity
· Genetics
· Direct damage to B cells
· Neoplasia, pancreatitis
· Other factors causing insulin resistance
· Acromegaly, corticosteroid administration etc
· Pancreatitis may contribute to both decreased release of insulin (due to damaged B cells) and insulin resistance (due to inflammation)
· Cats generally go through a pre-diabetic phase
· In early diabetes the B cells simply have impaired function and so can have remission once glucose is controlled with exogenous insulin +/- restricted carb diet
· Persistent hyperglycemia -> ‘glucose toxicity’ (apoptosis of B cells)

Acute and Chronic Canine Pancreatitis
· No universal classification
· In pancreatitis safeguards that stop enzymes damaging the body’s cells fail -> cascade of local damage and inflammation	
· ‘cytokine storm’ occurs
· Possible that acute pancreatitis causes transient insulin deficiency, and chronic causes permanent loss of B cells
· Single acute pancreatitis event unlikely to cause DM, but becomes more likely if inflammation persists as chronic pancreatitis
· Boxers are among breeds predisposed to chronic pancreatitis but are under-represented in diabetes mellitus

Acute and Chronic Feline Pancreatitis
· Signs can be more mild and non-specific than in dogs and often go unnoticed by owners
· Higher post mortem prevalence in diabetic patients than general population
· Chronic pancreatitis may result in exocrine pancreatitis insufficiency due to fibrosis

Relationship between pancreatitis and DM in humans
· Little evidence of type 1 DM and pancreatitis coexisting in humans
· However, type 1 is usually seen in children, when pancreatitis is rare
· No studies relating type 1 to an increased risk of developing pancreatitis later in life
· Most studies discuss type 2 and pancreatitis
· In human acute pancreatitis (unlike veterinary) bacterial translocation from gut is a common cause, along with those factors recognised in our patients
· Chronic is often related to chronic alcohol consumption 
· In human type 2 the risk of chronic pancreatitis is 2-3x higher than healthy subjects, and there is also an increased risk for acute pancreatitis
· Also at risk of AP being more severe
· Presence of hyperglycemia can experimentally exacerbate AP and supress exocrine regeneration
· Most evidence relates to pancreatitis proceeding DM in people
· 2x risk of developing DM within 5yrs of a AP episode
· Patents with type 2 DM and CP have increased risk of pancreatic cancer
· Another subtype of pancreatitis (autoimmune pancreatitis) is commonly associated with insulin dependent DM, and this is thought to be due to specific immunological effects not to collateral damage
· Similar has not been described in dogs but theoretically may occur in certain breeds

Clinical Implications
DOGS:
· Balance of evidence favours pancreatitis leading to DM, but this is obviously only one possible cause of B cell dysfunction
· May simply share genetic risk variants
· Cytokines released in DKA/DM may contribute to pancreatitis
· Dogs with DM may have circulating autoantibodies to pancreatic proteins that form immune complexes in the pancreas (not seen in practice)
· High cholesterol from endocrinopathies (DM, hypothyroidism) may trigger pancreatitis
· Diabetics diagnosed with pancreatitis have a higher chance of death than those without pancreatitis
· When the conditions do co-exist the practitioner may not recognize both
· Every diabetic dog (esp if newly diagnosed or unstable) should be evaluated for exocrine pancreatic disease as this may significantly affect management and prognosis
· Owners should be warned of risk of developing DM with pancreatitis, and should be monitored for this

CATS:
· Pancreatic exocrine inflammation may be initiated or exacerbated by hyperglycemia
· Pancreatic inflammation should be considered in all diabetic cats, even with no prior history of AP; acromegaly, obesity and exogenous drugs may all contribute to pancreatic inflammation
· Obesity and inflammation are linked; may simply be obesity that triggers pancreatitis in diabetic cats, not the diabetes itself
· Elevated fPLI correlates with elevated serum fructosamine
· Cats with pancreatitis are predisposed to B cell damage and peripheral insulin resistance and so my precipitate DM if cat is genetically susceptible or obese
· Active pancreatic inflammation may decrease the likelihood of obtaining remission





QUESTIONS:
1. A 7 year old female spayed Labrador retriever with previously diagnosed diabetes mellitus develops acute pancreatitis. List 2 factors pertaining to diabetes which may be risk factors for the development of pancreatitis
2. Describe how obesity can theoretically contribute to the development of feline diabetes mellitus
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ANSWERS:
1. Hyperglycemia, hyperlipidmeia, (increase in inflammatory cytokines, increased risk for infection)
2. Adipose tissue contributes to a pro-inflammatory state -> insulin resistance

image1.tiff
POTENTIAL

MECHANISMS
POTENTIAL DRIVING TOWARDS
MECHANISMS DIABETES
DRIVING TOWARDS SHARED PUTATIVE + Bystander islet
PANCREATITIS RISK FACTORS damage
Hyperglycaemia FOR BOTH *  Glucose toxicity
Increased risk of DISEASES: '+ Initiation of
infection Endocrine disease autoimmunity
DKA? Obesity « Adipokines?
Pancreatic Hyperlipidaemia « Cytokine milieu?
autoantibodies? Hyperglycaemia @ iEfsmmation:
Anti-insulin Genetics? driven insulin
antibodies? resistance
Cytokine milieu?

DIAB * Pancreatic fibrosis





U
.
i
il

)

b e o
N b oo
S ey
i s o et e
i il e
g S —

[Ty ——

v S o
e o o ettt e o
et e iy g




