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Feeding

While the ideal combination of macronutrients (piof fat and carbohydrate) to feed diabetic catoiknown, diets low in
carbohydrates and high in protein reduce post-pahhgiperglycemia and insulin concentrations inltigacats. Initial data from
diabetic cats also suggest that low carbohydrajk-piotein diets result in better clinical contna@duced insulin requirements and
increased rates of diabetic remission. Thus a centiad low carbohydrate should be used in diakets, unless contraindicated by
other disease. During the first few weeks of treatidiabetic cats may have a reduced appetiteif #imely refuse these low
carbohydrate diets, they should be offered anytalala food.

Care should be taken with cats diagnosed with azhdiend-stage renal disease, as diets high iniprmogy have a deleterious effect.
For these cats, dietary management of renal disesisg a restricted protein diet should take prened over dietary management of
diabetes. Twice daily administration of the orgbbglycemic agent acarbose may help to reduce giualasorption in cats which for
health reasons are on a high carbohydrate diet.

Obesity in cats markedly reduces insulin sensytiaitd hence calories should be restricted so wésgktoccurs in obese cats at a rate
of 1-2% loss of body weight per week. Because efdcreased postprandial hyperglycemia with a laleahydrate diet, it is
suggested that diets with less than 20% of caldrées carbohydrate (eg. Hills m/d, Purina DM) shibbk used for obese diabetic
cats during the calorie restriction phase. Curyemtlost feline weight loss diets are low fat, hagltbohydrate diets. Weight loss
improves insulin sensitivity, and may reduce insuéquirements. In some cats, diabetic remissioftained after weight loss and
short-term insulin or oral hypoglycemic therapy.

Acarbose

Thea-glucosidase inhibitors (eg acarbose) reduce intsglucose absorption (Greco 1999) and are gdigerot effective
in the treatment of feline diabetes alone, butlmamnsed in conjunction with insulin and/or otheal @gents to gain better glycaemic
control. Cats given acarbose and fed a high cardraltg diet had a reduced postprandial glucose atrat®ns,, but similar results
were achieved feeding a low carbohydrate diet a(Siegh et al 2006).

Problem cats

When cats treated with insulin fail to stabiliseyuanber of underlying causes and approaches tortesd should be
considered. It is important to remember that maatg take 1 to 4 months to stabilise. It is unréali® expect excellent control after
only 2 to 4 weeks of treatment, except in cats gaito early remission.

For intermediate acting insulin, the most commowbfems resulting in poor control are excessiveegdosscalculation of
dose, too short duration of insulin action, or pabsorption of insulin. Some cats are mistakeaibeled problem cats when the
clinical signs are well controlled, but blood glseomeasurements are less than ideal. This usa@liys when there are unrealistic
goals for glycaemic control when using lente, NRHilralente. If the glucose nadir is below 10 min§182 mg/dL) after each
insulin injection, peak action occurs >3 hourgaftdministration, and hypoglycaemia is not ocoggrglycaemic control is usually
adequate. These cats usually have good clinicat@dqstable body weight, good coat conditionj\agtalert, water drunk
<100ml/kg/24h). Swapping to a longer acting insslich as glargine will usually improve glycemic toh

For long-acting insulin such as glargine and datéme most common problems resulting in poor cdlrdre insulin
resistance of unknown cause or associated withtgrbarmone excess (acromegaly).

Problem cats have persistent clinical signs inciggiolydipsia (water drunk > 100 mL/kg/24h), lowdyacondition score,
polyphagia, lethargy, and a poor hair coat; anlinglose higher than normal (1.5 — 2 or more |Uifijgttion); and either a nadir
glucose> 180 mg/dL (10 mmol/L) or hypoglycemia. pooblem-solving in problem cats, it is importanffirst rule-out
administration problems. Expired insulin, heateféd insulin (eg. left in a car in summer), poding of suspensions, failure of
administration (eg. injecting through the skin iranto the hair-coat), and the presence of air lesbi the syringe causing a lower
administered dose, all occur regularly in practiiesulin syringes can be difficult to manage floteely owners with arthritic hands
and poor vision. These owners are often better @btope with insulin pens. Misunderstandingsvben the owner and veterinarian
regarding the number of units to be administeredazur when using 40-1U/mL insulin in a 100-1U/reyringe, because the cat is
only getting 40% of the dose indicated by the magkion the syringe. Watch the owner administeirtbelin. If it is an old bottle of
insulin, change to a new one. If the cat has Iested for at least 8 to 12 weeks and insulireisdpcorrectly administered but poor
control is still evident, measure water intake av@nsecutive days at home (measure fructosamineeotnation if water intake
cannot be measured), and obtain a blood glucose.cHome monitoring of blood glucose concentratigriavaluable for helping to
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Poor control may result from an excessive dosatefmediate acting insulin, which may cause appgaresulin
resistance (dose >1.5 — 2 IU/injection with pegsishyperglycaemia), or short duration of insuliti@n. In many cats treated with
the intermediate-acting insulins such as lenteismghane, these potent insulins rapidly lower biglhdtose. This stimulates counter-
regulatory responses, even when blood glucose otnati@n is not in the hypoglycemic range. The lésy counter-regulatory
response increases blood glucose concentratiorgaars®s an apparent short duration of insulin meti@ insulin resistance. This can
be very frustrating for veterinarians when managliapetic cats. This response happens because attion of the hypothalamic
neurons that sense blood glucose concentratioméiade counter-regulation. The hypothalamic nexsreontrol entry of glucose into
their cytoplasm, and actively maintain a large @miation gradient with plasma glucose when bldadagse concentrations are high.
When potent insulin such as lente insulin is gigad blood glucose concentration decreases rapfyintracellular glucose
concentration of the hypothalamic neurons decremsee quickly into the range perceived by the nesras hypoglycemic and a
counter-regulatory response is triggered, evenrbdfgpoglycemia develops. The resultant secreti@luzagon, epinephrine,
cortisol and growth hormone increases blood glucoseentration, and causes an apparent short darattinsulin action. Because
the glucose lowering effect of lente in cats islégn 8 hours, most diabetic cats have blood gkiconcentrations of 360 to 430
mg/dl (20 to 24 mmol/l) at the time of the nextuilis dose, predisposing them to premature courggwation. The result is that in
some cats, lente and NPH insulins may only loweotblglucose for 2 to 3 hours. This inherent shoration of action of lente, NPH
and ultralente insulins, coupled with the respasfsthe hypothalamic neurons can be very frustratmgractitioners. It also is
dangerous for diabetic cats, because their insldgage often is wrongly increased. The end restiitat the effect of lente, NPH and
ultralente is often too short to achieve good gigiwecontrol, and insulin resistance and signs gfenglycemia and hypoglycemia
ensue. For this reason, the longer acting insgliaxgyine and detemir are first choice insulinsigbetic cats. PZI is a second choice
insulin and lente insulin a third choice insulirPN is not recommended in cats except where no aikelin is available.

For cats on potent insulins such as lente or NPtigicat is polydipsic and insulin seems to hatle leffect, especially
when previously it caused substantial loweringlatgse, or the duration of action seems to be stiwte are two options. Either
swap to glargine (recommended option) or firsiowering the dose of insulin to 0.3 to 0.5 IU/kg f®-14 days to see if blood
glucose or water intake improve towards the entth@fperiod. If clinical control is not improvedtvia lower dose, check the glucose
response to a standard dose of 0.5 IU/kg of instdidetermine the duration of effect. If the glse nadir occurs 2 — 3 hours after
injection, switch to a longer acting insulin, ocigase the frequency of administration to TID. i&irty with PZI, if the nadir occurs
at <6 hours, change to BID administration, if tia¢is receiving insulin once daily. With PZI otralente, if there is little response to
insulin, try swapping to glargine and slowly incsizey the dose until glycemic control is achievetijoh may require a dose of 5-
6+U/cat twice daily. If there is still polydipsiavéter drunk>100ml/kg/24 h) and little glycaemicpesse after 1-2 months at a dose
of 5-6U/cat twice daily, check the cat for hyperthigism, hyperadrenocorticism, acromegaly or ofystemic disease such as renal
failure, if there are clinical signs which suggeshcomitant disease. We have seen improved glycagmntrol in cats with
periodontal disease, following dental surgery imbmation with short-term antibiotics. In the méare, increase the dose by 1 |U
every 1-2 weeks until some glycaemic responseligeged. Control is achieved in most difficult catsth the exception of cats with
acromegaly, once glargine dose is 5-6 U/cat twailydWarn the owner that a severe hypoglycaemisogfe can occur with this
protocol, and to be particularly vigilant regardig early signs of hypoglycaemia (lethargy, medtdiness, wobbliness, trembling
and dilated pupils). In some cats which appearlimsasistant, but no cause can be found, admittiegn to hospital for carefully
observed intensive insulin therapy to normalizeotiglucose for several days, may substantiallyeedie subsequent insulin doses
that achieve control. Most cats are eventuallytredied on 1-3 U/cat BID of glargine, even if thegquired a dose as high as 5-6
U/cat BID in the first 1-3 months to control bloghlicose.
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