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Objectives

® Review some nutrition basics
e Utilize basic nutritional tools
e Case examples

e Nutritional assessments - incorporating into exam
® Red flags

e Case example hw
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Resources
® Textbooks:

e Applied Veterinary Clinical Nutrition

* WSAVA website
e http://www.wsava.org/nutrition-toolkit

® ACVN website
e http://www.acvn.org/

® Pet Nutrition Alliance website
e http://petnutritionalliance.org/

® Timely Topics in Nutrition - JAVMA

® Product guides

Product Guides

e Contact company reps
® Electronic copy (PDF)
® Paper/hardcopy

OR
® https://vet-royalcanin-ca.force.com/

e http://www.hillspet.ca/en-ca/index.html

Nutrition

e |nteraction of food with an organism
e Nutrients and other substances in food
e Effects on growth, reproduction, maintenance
® [nteraction contributes to health or disease
e Complex




Clinical Nutrition

* Management of patients’ nutritional needs
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Nutritional Needs

¢ Animals should be fed to meet their Energy needs

¢ Food also needs to provide essential nutrients
® \Water
® Energy
e Macronutrients: protein, fat, carbohydrates
® Essential amino acids
® Essential fatty acids
e Micronutrients
® Essential vitamins
e Essential minerals

Calculation of Energy Density

g Giaa

fermentation
gas

[requirement figures

FIGURE 3-1  Principles of bisavailability of energy in animals.

Metabolizable Energy (ME)

el abel - kcal/kg
eCalculated as kcal/100 g (of food)

Energy Density

eMetabolizable Energy (ME)
e kcal/kg
* From macronutrients
eProtein, Fat, Carbohydrate

e Atwater factors

e Protein = 4 kcal/g; Fat = 9 kcal/g; CHO = 4 kcal/g
e Modified Atwater factors
e Protein = 3.5 kcal/g; Fat = 8.5 kcal/g; CHO = 3.5 kcal/




Proximate Analysis
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Guaranteed Analysis

Expressed as “% As Fed”

material/
online%20courses/ATA/analysis/proxi.htm

% As Fed = grams per 100 g food

Guaranteed Analysis (GA)

e Crude protein, MIN

e Crude fat, MIN
® max. if calorie-restricted
e Crude fibre, MAX

® Moisture, MAX

e Others

¢ only if highlighted on label

GUARANTEED AN/

_

Guaranteed Analysis (GA)

e Crude protein, MIN_ Compare to “Typical Analysis”
e Crude fat, MIN “average”
* max. if calorie-restricted May be more representative
e Crude fibre, MAX Not required
® Moisture, MAX Some Companies
e Others -product guides
if highlighted on label - websites
- upon request

_

““Carbohydrate”

Calculated by difference
Fiber c——

Protein

Fat

Moisture

Ash (estimate ~3% if not on GA)

+ “Carbohydrate”
100 %




““Carbohydrate”

Calculated by difference
Fiber c———

Protein
Fat
Moisture
Ash (estimate ~3% if not on GA)
+ “Carbohydrate”
100 %
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Metabolizable Energy (ME)

GUARANTEED ANALYSIS

Metabolizable Energy (ME)

¢ Typically expressed on label as kcal/kg
e Calculated as kcal/100 g (of food)

ME (kcal/100 g) =
Prot (g7100 g)

+ Fat (g/100 g)

+ CHO (g/100 g)

*May need to use Atwater factors highly-digestible diets

Metabolizable Energy (ME)

o ME (kcal/100 g) =
Prot (g/100 g)

+ Fat (g/100 g)
+ CHO (g/100 g)

*May need to use Atwater factors highly-digestible diets

Metabolizable Energy (ME)

* ME (kcal/100 g) =
Prot (g/100 g) * 3.5 kcal/g
+ Fat (g/100 g) * 8.5 kcal/g
+ CHO (g/100 g) * 3.5 kcal/g

*May need to use Atwater factors highly-digestible diets

Metabolizable Energy (ME)

GUARANTEED ANALYSIS




Metabolizable Energy (ME)

Prot - 24 g/100g * 3.5 kcal/g = 84 kcal/100 g

Fat - 20 g/100g * 8.5 kcal/g= 170 kcal/100 g

Total = 380.7 kcal/100 g
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DRY FEEDING INSTRUCTIONS
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Metabolizable Energy (ME)

Prot - 24 g/100g * 3.5 kcal/g = 84 kcal/100 g
Fat - 20 g/100g * 8.5 kcal/ 170 kcal/100 g

CHO -36.2 g/100g * 3.5 kcal/g = 126.7 kcal/100 g

Total = 380.7 kcal/100 g

Can project Percent (%) Calories from each:

84 kcal Protein / 380.7 kcal
222, of calories from protein

“‘Percent Metabolizable Energy From™
Protein - 22% Fat-45% CHO - 33%

Allows comparison between diets
fed to Energy needs..




DIGESTION TEST RESULTS
Digestibility: Dry Formula Canned Formula
Total, % 859 811
Protein, % 880 89.6
Fat, % 954 938
ke 2z A5 Z

Percentage of Metabolizable Energy from:

Protein, % 252 42.3
Fat, % 383 344
Carbohydrate, % 365 233

** Carbohydrate values are too low to be calculated.
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Nutritional Needs

¢ Animals should be fed to meet their Energy needs

¢ Food also needs to provide essential nutrients
® \Water
® Energy
e Macronutrients: protein, fat, carbohydrates
® Essential amino acids
® Essential fatty acids
e Micronutrients
® Essential vitamins
e Essential minerals

Nutritional Needs

® Animals should be fed to meet their Energy needs

® Food also needs to provide essential nutrients
e Water
® Energy
e Macronutrients: protein, fat, carbohydrates
e Essential amino acids
e Essential fatty acids
e Micronutrients
e Essential vitamins
e Essential minerals

ARANTEED

INGREDIEN
meal, beef

f W
120ky &
E | © 1999 Ralston Purina Company FTIMED 1N U.3.A “Op 1027 N
0s ~OF-pU®
Animal feedini using Association of American Feed Control Officials
(AAFCO) proc: substantiate that Purina Dog Chow provides comolete
and balanced nutrition for all life stages.

Complete & Balanced

e\What does “complete” mean?
e All ESSENTIAL nutrients present

® species & life-stage
e\What does “balanced” mean?

e Nutrients in correct amounts & proportions
® Prevent deficiencies or excesses

¢ Varies with species & life-stage
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Complete & Balanced Individuals Will Vary - ADJUST

Variation in Maintenance Energy Requiremen

minimum
requirement

Average

— 68% of data —+

45% of dala

Intake
99.7% of data

Feed to meet energy requirements Who determined nutrient reqgs?

e National Research Council (NRC)
* Most recent publication - 2006
® Key academic experts in field
® Provides MR, Al, RA, & SUL when available

Diet is complete and balanced
e Association of American Feed Control Officials
(AAFCO)

e Published every year, may or may not update recommendations
¢ Invited experts from industry & academia

Requirements for all essential nutrients Provides RA & SUL ONLY
Modifications for practical industry concerns

automatically met : S R
i i Safety margin for commercialization & diet digestibility
(exceptions for extreme calorie users)

Who determined nutrient reqs?

AAFCO DOG FOOD NUTRIENT PROFILES
BASED ON CALORIE CONTENT

Growth & Adult

Reproduction | Maintenance
Minimum Minimum®

eoFEDIAF

Fédération Européenne de L’Industrie des Aliments Pour Animaux Familiers

e European equivalent to AAFCO

563 450
250 1.28
110
173

Crude Protein
Arginine
Histidine

ePrivate research
e Should still comply with established guidelines or
legal requirements but may have preferred
ranges within allowed parameters...

235
088

umumumum%ig‘ﬁg




[NUTRITIONAL ADEQUACY STATEMENT: DRY FORMULA |

Arimal feeding tests using Association of American Feed Control Officials (AAFCO) procedures substantiate that
Purina vVelerdnary Diets essential care Adult Formula For Dogs provides complete and balanced nutrition for maintenance
of adult dogs.

The follawing feeding program is a5 a g i for prager
weight maintenance.
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AVERAGE NUTRIENT CONTENT ON
SERVING AND 100 CALORIE BASIS

Dry Formula Canned Formula

Gramsper | Gramsper | Gramsper | Grams per

100kcal ME | 8oz.cup |100kcal ME | 156 g can
Protein 6.84 3024 1313 779
Carbohydrate .87 43.68 553 749
Fat 433 1915 392 530
Fibre 0.27 121 0.35 0.47
Calcium 034 149 055 075
Linoleic Acid 048 213 0.69 094
Phosphorus 023 1.01 036 0.48
Sodium 010 0.45 0.28 0.37
Potassium 017 075 0.41 056
Chloride 021 094 0.62 0.84
M ium 0.02 010 0.02 0.03
Omega-3 014 0.60 00 00

AVERAGE NUTRIENT COMPOSITION

Dry Formula Canned Formula

Protein, %

Fat, %

Fibre, %
Calcium, %
Linoleic Acid, %
Phosphorus, %
Sodium, %
Potassium, %
Chloride, %
Magnesium, %
Vitamin E, IU/kg
Omega-3,% 0
Glucosamine, ppm 520.00 570.05 0.0 0.0
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Case Examples

jid*: Whole Grain Com, Chicken By-Product Meal, Flaxseed, i Mill Run, Brewers Rice, Soybean
Meal, Fork Fat, Powdered Cellulose, Chicken Liver Flavour, Fish Oil, Lactic Add, Fotassium Chloride,

LLysine, Calcium Carbonate, lodized Salt, Choline Chioride, DL-Methionine, vitamins (Vitamin & =
Supplement, L-Ascorbyl-2-Polyphosphate (source of Vitamin C), Niacin Supplement, Thiamine Monoritrate, Vitamin
A Calcium Vitamin 812 Pyridoxine Hydrochloride, Riboflavin Supplement,
Biotin, Folic Acid, Vitamin D3 Supplement), L-Threonine, minerals (Ferrous Sulfate, Zine Oxid Sulfate,
Manganous Oride, Calcium lodate, Sodium Selenite), Taurine, Glucosamine Hydrochloride, L , L-Carnitine,
Mixed Tocopherols for freshness, Chondroitin Sulfate, Natural Flavours, Beta-Carotene.

As Fed’ Dry Matter’
177 % 192 %
Fat 151 % 164 %
Carbohydrate (NFE) 472 % 513 %
Crude Fibre 77 % 24 %
Caldum 058 % 063 %
Phosphorus 045 %

sodium 018 %

Potassium 073 %

Magnesium 0133 %

Camitine 321 mgrkg (ppm)

Vitamin E 512 kg

vitamin C 184 ma/kg

EPA 0.415 %

Alpha-Linolenic Acid (ALA) 231 %

Total Omega-3 Fatty Acids

METABOLIZA L=

AVERAGE NUTRIENT CONTENTS
Protein
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‘ JOINT MOBILITY' I Prescription Diet” j/d” Canine METABOLIZABLE ENERGY
o Arthritis/Mobility Problems :‘a:“g - 1§:§ 4,585
MIETABDUTARE ERSRGY .cavcan 0z
oAty s i — % Calories from: Protein 11  Fat48  Carbohydrates 41]
1743 keallb W ok Fr
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AVERAGE NUTRIENT CONTENTS

408 kcal/B oz (250 ml) cup

ANERAGE MUTHIENT CONTENT

Puoka ki As Fed, Caloric Bass'

g maom

waoy ) Protein 3zg
s Fat 589
] Catbohydrate (NFE) 1 % 1189
1. Crude Fibre . 0lg
i Calcium 021 % 0.78 % 170 mg
. Phasphorus 43 mg
Ll jum 40 mg
S Potassium 81 mg
] Magnesium 31 mg
e s 3 itamin E 18 I D0kcal
TRy ol Omega- Fatty Ak Vitamin C 28 mg
20w 1

Total Omega-3 Fatty Acids 420 mg

e 1o
T o

oo | e

54| Prescription Diet® k/d® Canine RENAL SUPPORT D RENAL SUPPORT E
gty [
Kidney Disease Kcal/kg 1238 kcal/kg 964 kcal/kg 1677 kcal/kg
(458 keal/13 oz can) (371 kcal per 385 g (645 kcal per 385 g
= ar Nizaoeg can) can)
As Fed, Caloric Ba @ Protein/Fat/CHO (% 11%/48%/41% 15%/56%/29% 12%/49%/39%
Protein 329 calories from)
Fat 58g
Carbohydrate (NFE) 118 g Protein 32 g/1000 kcal 41.5 9/1000 kcal 32.8 9/1000 kcal
Crude Fibre 01lg
Calcium 170 mg Phosphorus 0.48 g/1000 kcal 0.8 971000 kcal 0.7 9/1000 kcal
Phosphorus 48 mg
Sodium 40 mg
Potassium 81 mg Potassium 0.81 g/1000 kcal 1.8 /1000 kcal 1.2 /1000 kcal
Magnesium 31 mg
Lo 18 RUIC0kcH Sodium 0.4 g/1000 kcal 1.2 /1000 kcal 0.4 g/1000 kcal
Vitamin C 2.8 mg # i “
Total Omega-3 Fatty Acids 420 mg

Diet History

e Currently eating:

Bonsai

® 7 yo MC Brussels Griffon
e Hill’s Prescription Diet i/d Low Fat, canned

® Body weight - 4.14 kg
® BCS of 4/9

e 1/2-3/4 can per day:

e History of pancreatitis

¢ Diagnosed with IBD




T €D | o

ifd* Low Fat: Water, Pork Liver, Rice, Turkey Liver, Rice Flour, Pork By-Products, Whole Grain Corn, “
Turkey Heart, Egg Product, Alaxseed, Dried Beet Pulp, Oat Fibre, Calcium Carbonate, Chicken Liver
Flavur, Soybean O, Ginger, Potassium € hlonde, Sodium Tr te, Choline Chioride, lodized -
Salt, vitamins (Vitamin E Supplement, Ascorbic Acid (source of Vitamin C), Thiamine Mononitrate, Niacin
Supplernent, Pyridaxine Hydrochloride, Calciumn F Vitarmin B12 Suppl . Riboflavin
Supplement, Baotin, Vitamin D3 Supplement, Folic Acid), Taurine, minerals (Zinc Cride, Ferrous Sulfate, Copper
Sulfate, Manganous Oide, Calcium lodate, Sodium Selenite), L-Camniting, Beta-Carotens,
AVERAGE NUTRIENT CONTENTS

As Fed' Dry Matter' As Fed, Caloric Basis’
Frotein 65% 251 % 68g
Fat 22% 85 % 23g
Carbohydrate (NFE) 151 % 583 % 1599
Crude Fibee 06 % 23 % 0& g
Cabdum 019 % 073 % 200 mg
Phasphorus 014 % 0.5 % 148 mg
Sodism 010 % 0.39 % 105 mg
Potassium 022 % 085 % 232 mg
Magnesium 0.024 % 0.003 % 25 myg
Vitamin E 147 kg GBS kg 16 IWV100keal
Vitarnin 29 mgkg 112 makg 31 mg
Total Omega-3 Fatty Acids 0.21% 081 % 222 mg
METABOLIZABLE ENERGY
keabkg 948 3660
kealican 13 oz 351
% Calories from: Protein 24 Fat 20 Carbohydrates 56
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Diet History

e Currently eating:

e Hill’s Prescription Diet i/d Low Fat, canned

® 1/2-3/4 can per day: provides 176-263 kcal/day

® 24% protein, 20% fat, and 56% carbohydrate on a ME basis

Diet History

e Currently eating:

Hill’s Prescription Diet i/d Low Fat, canned

¥
1/2-3/4 can per day: provides 176-263 kcal/day

24% protein, 20% fat, and 56% carbohydrate on a ME basis
When pancreatitis was diagnosed:

Orijen Adult Dog, Six Fish Dog or Regional Red, dry
e 1/2 cup/day =

[Calorie content (calculated): ME 3940 kcal/kg, 449 kcal per Boz. cup. Calories distributed to support peak conditioning with 39%
Jfram pecamin, 19% from vegetables and frsts, and 42% from fat

w GUARANTEED ANALYSIS

DESIGHED TO MIRROR MOTHER NATURE

Crude protain (min.) 38 %
Crude fat (min.) 18%
Crude fiber (max.) 4%
Moisture (max.) 12%
Calcium (min.) 14%
Phosphorus (min.) 12%
Omega-6 fatty acids (min.) 23%
Omega-3 fatty acids (min.) 2%
DHA (min.) 1%
EPA (min.} 06%
Glucosamine {min.) BOO mg/kg
Chondroitin sulfate (min.) 600 maskg

elIT
T e (S v @ e i e s o G

Guaranteed Analysis Converter

.an be dificut io compare B protein, fat ng tha information on
label. This o =1 e va. dry) o Sbar lovel
[+ 5 x. . irom the values used by the

Erotein, tat and liras nstdtion, Mo
nmumm.mw.m-m- 1 ol

actual
e graatly froem

i
:

* Tha folawing “modfied Azwater” factos are used 3.5 kcallg proten, 8.5 kcalg fat. and 3.5 kcalig carbohydrme.

Diet History

Currently eating:

Hill’s Prescription Diet i/d Low Fat, canned

1/2-3/4 can per day: provides 176-263 kcal/da;/

24% protein 20% fat, and 56% carbohydrate on a ME basis

When pancreatitis was diagnosed:

Orijen Adult Dog, Six Fish Dog or Regional Red, dry
e 1/2 cup/day = 228-239 kcal per day
e 35% protein, 41% fat, and 24% carbohydrate on a ME basis

10
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23 healfg Calorie Confent
1689 kaal/y Dry: Approsimately 316 koalfoup, 399.9 keall 100 g (NRC 2006)
3N keal/B oz (290 mi) op A Amaioly *» %, 3789 kool 100 g (NRC 85)
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Proten, W ne

Z::.-.,,A « % Metabolizable Energy

Froem Protain
B From Fat
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H

3723 keal g Calorie Content
b Dry: Apprexmatoty 316 5, 3999 kral/ 100 g (NRC 2006)
002 Al matioly 299 cup, 3789 kcol/ 100 g (NRC 85)
3N kcal/8 oz (250 mi) cop 79 glou
Peariags of Wetatel isable Erergy from:
Froton W ’
Ly @ % Metabolizable Energy

Catehyame. %
From Protein

B From Fat
@ From Carbohydrate
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3723 ezl Calorie Content
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% Metabolizable Energy

Frowem Protain
B From Fat
@ From Carbohydrate

METABOLIZABLE ENERGY

kcalkg 3,569 3879

kealicup Regular: 354 Small Bites: 374

Weight ocz/cup Regular: 3.5 Small Bites: 3.7

Cups per b Regular: 4.6 Cl-ﬁ 43

% Calories from: Protein 17 (_Fat 32 ) Carbohydrates 51

Bonsai

® 7 yo MC Brussels Griffon
® Body weight - 4.14 kg
® BCS of 4/9

e Diagnosed with Stage Il, NP, NH CKD....

REMAL SUPPORT D RENAL SUPPORT E

[
Kcal/kg 1238 kcal/kg 964 kcal/kg 1677 kcal/kg
(458 keal/13 0z can) (371 kcal per 385 g (645 kcal per 385 g
can) can)
Protein/Fat/CHO (% 11%/48%/41% 15%/56%/29% 12%/49%/39%

calories from)

Protein 32 ¢/1000 kcal 41.5 g/1000 kcal 32.8 9/1000 kcal
Phosphorus 0.48 g/1000 kcal 0.8 g/1000 kcal 0.7 g/1000 kcal
Potassium 0.81 g/1000 kcal 1.8 971000 kcal 1.2 g/1000 kcal

Sodium 0.4 g/1000 kcal 1.2 g/1000 kcal 0.4 g/1000 kcal

Prescription Diet’ g/d® Canine

Kidney Disease

Cardiovascular Disease

11
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LJI‘E’L_ CANNED s

g/d® Water, Com Flour, Pork Liver, Rice, Pork By-Products, Turkey, Chicken Liver Flavour, Dried Beet Pulp, ﬁ
Flasowd, Chicken Fat, Calcium Carbonate, Choline Chionde, Potassium Chionde, vitamins (Vitamin E
Supplernent, Thiamine Mononitrate, Ascorbic Acid {source of Vitamin C), Niacin Supplement, Caldum
F Vitarmin B12 , Pyridowine Hydrochlonde, Biotin, Riboflavin Supplement, Vitamin
D3 Supplement, Folc Ackd), lodized Salt, Taurine, mineraks (Zinc Crode, Fermous Sulfate, Manganese Sulfate, Copper
Sulfate, Calcium lodate), Bata-Canotene.
AVERAGE NUTRIENT CONTENTS s Fed' Dry Matter’ s Fed, Caloric Basis'
Proitein 51 % 185 % 499
Fat 29 % 105 % 289
Carbohydrate (NFE) 17.9% 640 % 171g
Crude Fibre 05 % 18% 05 g
Caldium 021 % 0.76 % 200 mg
Phosphorus 011% 04% 105 mg
Sodium 0.06 % 0.22% 57 mg
Potassium 0.20% 0.72 % 191 mg
Magnesium 0.019 % 0,065 % 18 mg
Vitamin E 16 Wy 783 kg 1 IV100keal
Vitamin C 36 mofg 130 mg'g 34 mg
Total Omega-3 Fatty Acids 019 % 0.69 % 181 mg
METABOLIZABLE ENERGY
kcalkg 1049 3.801
kcalican 13 oz 388
% Calories from: Protein 17 Fat23  Carbohydrates 60
I E——

Kcal/kg 1238 kcal/kg 948 kcal/kg 1049 kcal/kg
(458 kcal/13 oz can) (351 kecal per can) (388 kcal per 13 oz
can)
Protein/Fat/CHO (% 11%/48%/41% 24%/20%/56% 17%/23%/60%
calories from)
Protein 32 ¢/1000 kcal 69 g/1000 kcal 49 g/1000 kcal

Phosphorus 0.48 g/1000 kcal 1.48 g/1000 kcal 1.05 g/1000 kcal
(minimum)

Potassium 0.81 g/1000 kcal 2.32/1000 kcal 1.91 g/1000 kcal

Sodium 0.4 g/1000 kcal 1.0 971000 kcal 0.57 g/1000 kcal

Kcal/kg 1238 kcal/kg
(458 kcal/13 oz can)

Protein/Fat/CHO (% 11%/48%/41%
calories from)
Protein 32 ¢/1000 kcal

Phosphorus 0.48 g/1000 kcal
Potassium 0.81 g/1000 kcal
Sodium 0.4 g/1000 kcal

12/6/2016

3940 kcal/kg 1049 kcal/kg
(449 kcal per cup) (388 kcal per 13 oz
can)

39%/42%/19% 17%/23%/60%
49 g/1000 kcal

3.0 g/1000 kcal
(minimum)

1.05 g/1000 kcal

1.91 g/1000 kcal

0.57 g/1000 kcal

Questions?
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