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IMPORTANCE OF THE DIET HISTORY

Sherlock

7 year old
= MC

Schnauzer

History of pancreatitis and urinary stones

QUESTION

Can we effectively manage Sherlock's pancreatitis with a
urinary diet?

. Yes
= No
= Maybe

ANSWER: IT DEPENDS

S
N\

Diet history is important Remember to include treats in

analysis
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WHAT IF SHERLOCK HAD STRUVITE UROLITHS?

DOGS: often associated with a bacterial urinary tract
infection with urease-producing bacteria

CATS: Sterile struvite uroliths typically form in cats
between | -10 years

Urine must be oversaturated with magnesium,
ammonium, and phosphate ions

Alkaluria (high pH): increased risk for struvite
formation

NUTRITIONAL MANAGEMENT STRATEGIES FOR STRUVITE

UROLITHS

Struvite uroliths can be dissolved

Manage urinary tract infection

Nutrients of concern:
® Feed low magnesium and phosphorous

= Feed low to moderate protein

Induce aciduria relative to maintenance diets

Promote increased urine volume

Provide opportunities to urinate frequently

WHAT IF SHERLOCK HAD CALCIUM OXALATE UROLITHS?

Risk factor for calcium oxalate urolithiasis: TR o

= Acidifying diets ~ ‘.

Aciduria promotes bone mobilization and increases urinary calcium excretion

Inhibitors form soluble salts with calcium or oxalic acid

® citrate

= magnesium

= pyrophosphate

Aciduria promotes hypocitraturia and impairment of endogenous urolith inhibitors.

HYPERCALCIURIA AND ACIDOSIS

Promotes bone turnover because calcium (amongst other factors)
released acts as a buffer in response to low pH

Serum ionized calcium concentration increases

Increased serum calcium promotes increased urinary calcium

Calciuria excretion and decreased renal tubular reabsorption
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LCIUM OXALATE- DIETA VITAMINS AND CALCIUM OXALATE UROLITHS

Vitamin D: excess dietary vitamin D promotes

Nutritional management intestinal absorption of calcium

strategies:

o RalER iR @l e o o @i T Urine specific gravity goal . Vitamin C: vitamin C is a precursor of oxalic acid
* Increase concentrations and activity of urolith « <|.035 cats and supplementation should be avoided

inhibito i i
inbibice ;‘H‘Pms"“’“ CEat) + <1.030 dogs (some say <1.020)

+ Promoting dilute urine

Vitamin Bé6: The diet should be fortified with
vitamin B6 to avoid endogenous production of
oxalates resulting in urinary oxalate concentration

CHALLENGES PREVENTING CALCIUM OXALATE UROLITHS

WHAT IF SHERLOCK HAD URATE UROLITHS?

= Clinical trials evaluating urolith recurrence are Puines  Puines.
limited = Ammonium urate A 5
= Exact mechanisms of calcium oxalate urolith = most common form of naturally occurring purine uroliths in dogs and cats
formation are not completely understood = the monobasic ammonium salt of uric acid - =
) X _ = Underlying disease Xarthine criase:
= Factors correlated with calcium oxalates in " ' ‘
. . X = Hepatic portosystemic vascular anomalies
epidemiological studies may not cause disease patic portosy Xanthine
= Inherited alteration of the urate transporter encoded by the SLC2A9 gene +Xa'nmome
= Tools available to measure therapeutic efficacy
such as relative supersaturation may not actually \icAdd Oypuringl

correlate with calcium oxalate urolith formation

(SCREAMS|INTERNALLY)

Emecrneom Alarkin
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PURINES

= Nucleic acids in DNA Endogenous  Dietary
Puines  Puines .

= Examples of purines N A Patient

= Adenine Puring Pool « High purine * Increased uric acid * Urine acidifiers

+ content +Breed +Increased ammonia | * Salicylate
= Guanine * Acidifying diet * Hepatic disease * Acidic pH * Chemotherapeutics
Hypoxanthine Allopurinol * Low moisture. * Neoplasia with « C urine . i
= Hypoxanthine Xanthine oxidase 1 * Vitamin B6 rapid cell « Urine retention
deficiency destruction ol

= Xanthine Xarthine (et
= Source of energy *wnewase

= ATRGTRUTRAMP Tt e
= High protein diets provide more dietary purines *"""”

Alantoin
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DIETARY MANAGEMENT OF URATE UROLITHS WHAT IS NEXT FOR SHERLOC

Purine restricted, alk:

* Diet:feed a protein-restricted alkalinizing diet

Consider medical dissolution of urate uroliths before
removal * Diets available:

. Dissolutit.:n can Ia.ke 4 week.s. o * Hill's Prescription diet u/d dog food u7-year-old, MC, Schnauzer
* Feed purine-restricted,alkalinizing, diuretic diet, * Royal Canin Urinary UC Low Purine dog food
+ Xanthine oxidase inhibitor « Purina Pro Plan Veterinary Diet HA Vegetarian dog food =History of pancreatitis and urinary stones

+ allopurinol: 15 mg/kg PO q12 h (ACVIM consensus
statement urolithiasis)
Reduce urine concentration of:
* Uric acid
* Ammonium ion
« Hydrogen ion (which will alkalinize the urine- goal urine
pH>7)

=10 kg, BCS 5/9, normal muscle mass

=Good appetite, normal stool

15 16
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BEFORE SELECTING A DIET EVALUATE THE CURRENT DIET

= Sherlock’s diet history:

Current diet

Hill's ¢/d- 1/2 cup per day (375 kcal per cup)

Chicken and rice (I cup per day |:| ratio)

Question: Is Sherlock’s diet complete and balanced?
= Yes

= No

DIET ASSESSMENT AND PLANNING

= Calculate kcal per day

= Assess risk for malnutrition

= Assess current diet for nutrients of concern
= Determine caloric distribution
= Determine g/1000 kcal or g/100 kcal

Use product guides when available

17
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SHERLOCK’S COMMERCIAL DIET

Galoric Content
75 kealleup

Guaranteed Analysis

Crude Protein 16.0% min
Crude Fat 13.0% min
Crude Fat 18.0% max
Crude Fiber 5.0% max
calcium 0.45% min
Catcium 09% max
Phosphorus 041% min
Phosphorus o7% max
Sodium 03.0% max

Magnesium 0.08% min
Magnesium 012% max

Omega-3 Fatty Acids | 045% min

SUMMARY OF INGREDIENTS & AMOUNTS COMPARED TO SELECTED REQUIREMENT

79.000. 172 otacup 102,56 keal
aary Rice.

om] 700009 112 of a cup. chopped or diced_115.26 keal
Totals: 145.000 g, 217,81 keal

1.462 kcallgram wio added water; 66.95 % moisture wio added water, 4422.44 kcallkg DM, 24.00 LA+AA EPA+DHA ratio
46 3% ME Protein 112% ME Fat 42 5% ME Carbohydrate.
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DIET ASSESSMENT

Calculate current keal per day — 405 keal per day
Compare to Resting Energy Requirement (RER)
= 10 kg, BCS 5/9, normal muscle mass
= RER: (BW in kg)*0.75 X 70
= 393 keal per day
Assess risk for malnutrition
= 53% of calories coming from chicken and rice

= Limit treats to < 10% of total caloric intake

ssessment

DIET ASSESSMENT

Nutrients of concern:
= Uroliths
Magnesium, phosphorus, protein, calcium, acidifiers
= Pancreatitis
Fat
Two ways to evaluate nutrients in a diet
= Caloric distribution- % of metabolizable energy
= Determine g/1000 kcal or g/100 kcal
Use product guides when available

21
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THE GUARANTEED ANALYSIS

What does the % on the guaranteed

analysis reflect?

a. Grams of nutrient per 100 kcal

b. Grams of nutrient per serving

c. Grams of nutrient per 100
grams of food

Caloric Content

375 el

Guarantaed Analysis
Crude Protein
Crude Fat
Crude Fat
Crude Fiber
Calcium
Calium
Phosphorus
Phosphorus

Sodium

Magnesium

Magnesium

Omoga-3 Fatty Acids.

18.0% min
130% min
18.0% max
5.0% max

0a5% min

012% max

055 min

A POUND OF BUTTERVS A POUND OF LETTUCE

eutte™

GRADE AA
8 R

w402 (1897

Shurestock com - 256832653

SR
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CALORIC DISTRIBUTION OF METABOLIZABLE ENERGY

Low Fat- 20 % ME High Fat- 55 % ME

=trocen e
wta are
= S Cutebydas

GRAMS OF NUTRIENT PER KCAL

100 CAL 100 CAL

25
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SUMMARY OF INGREDIENTS & AMOUNTS COMPARED TO SELECTED REQUIREMENT
n20045] Rice white, long-grain reguar, enrichea cooked 190009, 12 ofa cup 10255 cal
6 Ghickeh breast,skiniess, onelss. rasted m,.,m.m... ‘m 0009, 12 ot cup, chopped ordced_i15 2 cal

Tear
alsv 4422 44 keallkg DM, 24.00 LA+AA EPA+DHA ratio

csworomstm el

Fole, OFE

scheucing 5 e =

13] Methionine-cystine —— —_—
Carvonyarate by diterence  e— w1y bt ——
Choline, total e —

Grams per 1000 keal

«/d® Multicare Canine: Whole Grain Com, Chicken Meal, Pork Fat, Corn Gluten Meal, Soybean ¥
Mill Run, Egg Product, Soybean Meal, Chicken Liver Flavor, Wheat Gluten, Soybean Oil, Lactic Acid, -
Flaxseed, Pork Liver Flavor, L-Lysine, Calcium Sulfate, Fish Oil, Potassium Chloride, lodized Salt, Choline

Chloride, Potassium Citrate, vitamins (Vitamin E Supplement, Niacin Supplement, Thiamine Mononitrate,
Pyridoine Hydrochloride, Calcium Pantothenate, Riboflavin Supplement, Biotin, Vitamin B12 Supplement, Vitamin
A supplement, Folic Acid, Vitamin D3 Supplement), Taurine, minerals (Ferrous Sulfate, Zinc Oxide, Copper Sulfate,
Manganous Oxide, Calcium lodate, Sodium Selenite), L-Carnitine, Mixed Tocopheroks for freshness, Natural Flavors,
Beta-Carotene.

AVERAGE NUTRIENT CONTENTS

As Fed' Dry Matter® As Fed,_Calgric Basis®
Protein 193% 210% Gig
Fat 159 % 173% @29
Carbohydrate (NFE) 500% 543% 18329
Crude Fiber 27% 29% 079
Caldum 0.59 % 064% 156 mg
Phosphorus 048 % 05 % Q27 m>
Sodium 023% 025% 5T mg
Potassium 0.63% 068 % 167 mg
Magnesium 0.091 % 0099 % Qi med
Vitamin £ 654 lUkg 711 kg 17 TU/100kaal
Total Omega-3 Fatty Acids 064% 070 % 170 mg
METABOLIZABLE ENERGY
kalkg 3775 4103
kaalcup 375 g
Weight oz/cup 35 per
Cups per b 46

9% Calories from: F 3 Carbohydrates 46 >I<00|
ca

27
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User Info

RA e

Wy Balance IT

Frequently Asked Questions (FAQs)

Online Forum Discussion
Reference Textbook
Guaranteed Analysis Converter
Request Veterinary Approval
Contact Us

Work Directly With Boarded Nutritionist
(Logo® ACVN)

tk Here:
et Recipe
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Guaranteed Analysis Converter

It can be difficult to compare the protein, fat and carbohydrate levels between different foods by using the information on a
package's label. This s especial iffcit when comparing pet foods i arge diferences in moistue (can vs. ) or ber
level.

Please note that the values that are calculated may be slightly different from the values used by the manufacturer since the
actual digestibily of protein, fat and carbohydrate and at times ash must be estimated. In addition, minimum values can differ

roaty ffom the ypica o actualvalue thersfore, care shouid be used es proein and at leves may actually be higher then the
label indicates

Guaranteed Analysis Values Caloric Distribution Estimate”

% Crude Protein, min = 18% 18.83 % ME Protein

% Crude Fat, min = 5%

% Moisture, max = 0%

% Fiber, max = 5%

% Ash, max %

% CHO (by difference)

* The following "modified Atwater" factors are used 3.5 kcallg protein, 8.5 kcallg fat, and 3.5 kcalg carbohydrate.

Caloric Contant

Guaranteed anatysis
Crudo protein
Crugo Fat
Crude Fat
Grudo Fioar
Calelum
Calclum
Phosphocus
Phosphorus
Sodium
agnesium
Magnesim
Omega-3 Fatty acids

04t min

0:30% max

0.06% min

0% max

Qatm min

30

CALORIE CONTENT BASIS

= Grams of nutrient per calorie

+  g/100 keal
+  g/1000 kcal
+ Equation:

(% nutrient/ keal per kg) X 10,000= nutrient g/1000 kcal
OR
(% nutrient/ keal per kg) X 1000= nutrient g/100 kcal

Calore Contont

Guarantesd Analysis
Crue protein
Grude Fat

Crude Fat

€ruda Fibor
Ealcium

Caleium

Ormega-3 Fany Acids.

3775 keal per kg

1% min

50% max

04 min
0% max
QAm: min
0T max
030% ma

006 min

2% max

CALORIE CONTENT BASIS

« Equation:

Ormega-1 Fatty Aeids | 045% i

Calone contant
(% nutrient/ keal per kg) X 10,000= nutrient g/1000 kcal i 3775 keal per kg
Guaranteed Ansbis
CoxaBrotan | Mo min
Example: Crude Fat 120% min
Crude fat% Grude Fat 0% max
Coute i somma
(13/3775) X 10,000 = 34 g/1000 keal o e
(' max 48 g/1000 kcal) Caleium s max
OR hosphorus. aarsmn
(13/3775) X 1000 = 3.4 g/100 keal s e
sosum o30wmax
(max 4.8 g/100 kcal Magnesium Q08 min
Maghesham e
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) 5
S
/d* Multicare Canine: Whele Grain Cor =
Wl Fum, £q Prodkct, Soybean Mel b .
Flaseed, Pork Liver Flaw Our calculations:
Chicrde, Potassium Ctrate, wtamirs (Wtamin E o, Niacin Supplement, Thiamine Monorittate, Caloric distributi
Pymdiine Hydroehiorde, Cakium Pantothenate, Ribofiavin Supplement, Bioti, Vitamin B12 Supplement, Vitamin aloric distribution
A Supplement, Folic Acid, Vi e, minerals (Ferross Sifate, Zinc Gxice: Copper Sulfate, o i
Manganeus Oride, Cakoum fodate, Scdiuem Sclenita), -Casnitine, Mixed Focopherols for freshress, Natural avers, 19% Protein ME
AVERAGE muREnT conTenTs 38% Fac ME
AsFed Dry Matter' As Fed, Caloric Basy! 48% Carbohydrate ME
Proten 193% 210% s1g
Fat 159% 173% 429
Casbohytkate INFE) 500'% 543% B2g Calorie content basis
Crude Fiber 27% 20% 07g
Caloum 059% 064% 156 ma 34-48 g/1000 keal
Phesphorus 048 % 05% 127 mg OR
Sadkurn 021% 025% 61 mg
Potassum 953 % 068 % 167 mg 3.4-4.8 g/100 keal
Magnesium 0.091 % 0093 % 2aimg
witamine 654 kg 711 g 17 Wriookcal
Total Omega-3 Fay Acids 0st% 070% 170 mg
METABOLIZABLE ENERGY
kealtg s 4103
kealicup 375
Weight az/cup 35
Cups per 1y prs
% Calories from: Prowin 18 P36 Carbiobiyskates 46

SUMMARY OF SHERLOCK’S DIET ASSESSMENT

50% of calories coming from treats- risk for
malnutrition

Chicken and rice is limiting effectiveness of diet

Amount of fat in urinary diet could complicate
management of pancreatitis

Low fat diet: <20% fat ME

Current diet: 38% fat ME (with chicken amount of
fat is reduced to approximately 25% fat ME)

BUT....What was Sherlock being fed when he
was diagnosed with pancreatitis???

33
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QUESTION: IS SHERLOCK’S CURRENT DIET LOW ENOUGH IN FAT
FOR MANAGEMENT OF PANCREATITIS?

i Mulkicare Canines Whede G C
1l R, Egg Procuc, Syt c
w Ly, Cik

Beta-Camtens
AVERAGE HUTRIENT CONTENTS.

24mg
17 sk
ma

ot Omage- Fatty Az
METABOLZARLE ENERGY

ket 375 a0
realoop s

wesoht ozl 15

Cupsper by a8

% Calores frort o 18 Fu36 Cabobaies 46

DIET SELECTION FOR SHERLOCK FOR STRUVITE OR CALCIUM
OXALATE UROLITH MANAGEMENT

= Diet options: ROYAL CANIN™
= Royal Canin
= Urinary SO
= Hill’'s Multicare c/d
.

Purina Veterinary Diet UR Urinary Ox/St

35
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FORMULATED TO REDUCE THE RISK OF UROLITH FORMATION

This diet promotes a urinary
environment unfavorable
to the development of both struvite
and calcium oxalate crystals

Royal Canin

37
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Broadest range
of therapeutic
conditions covered.

Hills Prosciption Dist foods have not changed,

NUTRITIONAL MANAGEMENT IN CATS

= Similar approach but cats are less likely to have
infection induced struvite stones

® Use of Purina Veterinary Diet UR SUOx? to Dissolve
Struvite Cystoliths

Torres-Henderson CR, Bunkers J, Contreras ET, Massey M,
Cross E,Lappin MR.

v
VET

[1]

R

<

I

N
ERINARY
BIETS.

=]
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Materials and Methods

* 12 from Colorado shelters with cystoliths were enrolled in this IACUC approved study.
Chemistry, CBC, UA, Urine Culture,abdominal radiographs and abdominal ultrasound performed
on all cats enrolled in the study.

The cats were fed the study diet ad libitum and assessed by abdominal radiographs weekly.

Cats with cystoliths that resolved based on two sequential weekly radiographs and confirmatory
ultrasound examination, were considered diet successes.

Cats with no change in cystolith size after two to four weeks, underwent cystotomy

8/31/2022

= 5 cats were considered diet
success

= 7 cats had stones not expected
to dissolve with dietary
management

RESULTS- DIET SUCCESS (N=5)

= Resolution by week two in 4 cats

= Resolution by week one in | cat

= On Day 0:

> Mean urine specific gravity was 1.051 (range 1.048-
1.051)

» All five cats had a urine pH of 6

» Moderate amorphous crystaluria was present in two
cats

42

CATSWITH STONES NOT EXPECTED TO DISSOLVEWITH DIET (N=7)

7 cats had a cystotomy to
remove the cystolith
On Day 0:

Mean urine specific gravity was 1.051
(range 1.040 to >1.073)

¥

x

Average pH of the urine was 6.3

x

Three cats had crystaluria- two with
amorphous crystals, and one with
struvite crystals.

Amaru, 4 yr FS
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DON'T EXPECT WHAT YOU DON'T INSPECT QUESTIONS?

Remember to
download the CE certificate
in the handouts panel of

the webinar control panel.
NOTE: CE certificate not available
for watching the recording.

Repeat urinalysis monthly, then every 3- 6
months

Repeat imaging every 6-9 months Questions about CE?

events@heska.com

If USG >1.030 consider adding water to food

Questions about topic?
ctorres@colostate.edu

Thank you for joining us!

-
shutterstock.com - 590830964

%2 HESK\
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THANK YOU

CAMILLE TORRES DVM DABVP
DACVIM NUTRITION

CONSULTANT TO HESKA

P by Unknown Authoris censed under CC 51 11C
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