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a. Hepatobiliary Adenoma
b. Hepatocelluar Carcinoma
c. Biliary Carcinoma

d. Lymph sarcoma
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a. Bellingtone terriers

b. West Highland and White terriers.
c. Skye terriers

d. Doberman Pinchers

e. Cocker Spaniels

f. Keeshounds

g. Labrador Retriebers
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a. Category I (Young and adult dog)
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* Lactulose (1 mi/kg PO q 8 hr)2} &4

- Metronidazol 7.5 mg/kg PO q 8 hr
- Ampicillin 20 mg/kg PO q 8 hr
=

- Neomycin 20 mg/kg PO q 12 hr
* D-Penicillamine 10-15 mg/kg PO q 12 hr
* Zinc(0F&) 100 mg PO q 12 hr
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a. Chloramphenicol
b. Tetracycline

c. Clindamycin

d. Meperidine

€. Aspirin

f. Azothiprin

12,90 % #3
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a. 222 Tetramine(10-15 mg/kg PO 12 hrs): D-Peni-
cillamine} 22 53}

b. Ascorbic Acid 500-1000 mg/day
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TABLE 106-39. RECOMMENDATIONS FOR ADJUSTMENT OF DRUG DOSAGES IN

MEDICATION
CATEGORY

Antimicrobials

Analgesics.
sedatives

Vasoactives.
cardiac drugs

Diuretics

Anti-
inflammatories.
chemothera-
peutics

Other

HUMAN PATIENTS WITH HEPATOBILIARY DYSFUNCTION

1
Aminoglycosides
Cephazolin
Cephalexin
Cephradine
Cefoxitin
Enrofloxacin

All penicillins
Clavulanic acid
Imipenem

None

Enalapril
Digoxin

Spironolactone
Furosemide
Prednisone
5-FC

Cimetidine
Famotidine
Ranitidine

* Administer at standard dosage.

* Avoid if at all possible.
From Schrier RW and Gambertoglic JG(eds):Handbook of Drug Therapy in Liver and Kidney Dlsease Boston:Little. Brown, 1991.

2 ! 3°

Doxycycline | Chloramphenicol
Cefotaxime | Tetracycline
Cephalothin ‘ Clindamycin

Ketoconazole
Metronidazole
Sulfisoxazole
Sulfamethoxazole

NSAIDs

Naproxen
Phenobarbital ‘
Thiopental |
Pentobarbital? 1
Morphine
Propranolol
Captopril
Procainamide
Lidocaine
Hydralazine
Theophylline
Furosemide?

Acetaminophen
Meperidine
Pentazocine
Diazepam
Aspirin

Azathioprine

Doxorubicin
Cyclophosphamide 5-FU )
Vincristine Mercaptopurine

A change in dose or dosage interval may be necessary.
NSAIDs, nonsteroidal anti-infoammatory drugs.

Cllmcal Managemen Common Liver Disease
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___DRUG FORMULRARY

DRUG,INDICATION

Acute Toxicity with Acetaminophen
Activated charcoal

Sodium sulfate

N-Acetylcysteine

Ascorbic acid

Hepatic Encephalopathy
Lactulose

Retention enema

Povidone-iodine
Metronidazole
Neomycin sulfate
Ampicillin

For cerebral edea
Mannitol

Furosemide

Antiulcer Agents
Cimetidine
Raintidine

Famotidine

Omeprazole
Sucralfate

Antibiotics

Amikacin

Ampicillin
Amoxicillin/clavulanate
Cephalosporins
Enroftoxacin
Metronidazole
Decoppering Agents(dogs)
D-Penicillamine

Trientine

2,3,2-Tetramine

Zine acetate or sulfate
Anti-Inflammatory, Antifibrotic Agents
Prednisone

Azathioprine

Coichicine

Bile Acids

Ursodiol

Dehydrocholic acid

Diuretics
Furosemide
Spironolactone

Generalized Coagulopathy
Vitamin K
Heparin for DIC

"DOSE

1 gib

23 mg/lb

65 mg/lb

32 mg/lb
12-15 wg/lb

1-5 mi(cats)

2-15 mi(dogs)

10 mi/ib(3 parts lactulose.
7 parts H:0)

10% solution

3.5_7.5 mg/lb

10 mg/lb

10 ng/lb

0.5 ng/lb
0.5-1mg/lb

2.5 mg/lb

0.22 ng/ib{cats)
1 ng/lb(dogs)
0.2-0.5 mg/lb

0.3 mg/Ib(dogs)
0.59/M12lbs

5 g/l

10 wg/lb

10 me/th

10 mg/lb

1.2 mgllb

3-5 mg/lb

5-7 mg/lb
5-7 mg/lb
3 ngflo

2-5 mg/lb

0.5 ngflo
50 mg/m?
0.01 ng/lb

5-7 mgflb

5-7 mng/lo

0.5-1 mg/lb

0.5-1 mg/lb

5-10 mg

(See Chapter 145)

ROUTE,FREQUENCY.COMMENTS

PO

PO as a 1.6% solution in water

PO, IV g6h as 5% solution (first two doses)
PO,V g6h(next five doses)

PO ggh

PO q8-12h initially; adjust dose to maintain soft stools (avoid diarrthea) Leave in
place 15-20 minutes; can be repeated

As retention enema; can be repeated
PO ¢8-12h

PO g8hfor in water as retention enema)
IV, PO g8h

1V (20% solution) over 30 minutes; can be repeated g4-6h for three additional dose

IV g8h for three doses

IV, SC, PO g6-8h
IV, SC, M, PO g12h

V(divided q12h),PO g24h thuman dosage; canine and feline dosages not
established)

PO g24h

PO g6-12h, dissolves easily in small amount of water(10~15 )

IV, IM. SC g8h

IV, PO g8h

PO g8(dog)-12(cat}h

IV g8h

PO,IM,IV(not appraved)q12h
PQ g8-12h

PO g12h, 0.5h before food
PO g12h

POqi2h

PO q12h, | h before food

PO q12h, then q24h, then q48h
PO g24h initially, then g48h
PO g24h

PO g24h

PO qi2h

PO g12-24h

PO qi12h

SC g12-24h

rom Boothe DM : Drug therapy in cats : Recommended dosing regiment. JAVMA 196 : 1845, 1990 : Papich MG : Table if common drugs : Approximate
dosages. In Kirk RW and Drugs JD (eds) : Current Veterinary Therapy XI. Philadelphia, WB Saunders, 1992. pp 1233-1249.
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HEPATOCILIARY DISERSE

Table 7. Recommended levels of key nutritional
factors for patients with hepatobillary disease.

Nutritional factor Dog Cat
Protein(%)" 15-30 30-45
Fat(%}) 15-30 20-40
Soluble carbohydrate (%) 45-55 30-40
Total dietary fiber (%)--- 3-8 3-8
Energy(kcal/g) >4.0 >4.0
Arginine(%) 1.2-2.0 15-2.0
Taurine(ppm) - >2.500
Sodium(%) 0.1-0.25 0.20-0.30
Chloride(%) >0.25 >0.3
Potassium({%) 0.8-1.0 0.8-1.0

Nuttients expressed on a dry matter basis.

Protein levels may need to be decreased in patients with hepatic
encephalopathy.

Total dietary fiber is different from crude fiber and is more
acdurate for measuring levels of fermentable fiber.

To convert to kd/g multiply keal by 4.184.
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10. =3 ook Qe Foig 9y
I ekl B- AL leel Ke) S o)
12. Arignine, Taurin(250-500 mgs), Caritine(250-
S00mg) 9] L &

Nutritional Suppert in Hepalic Disease. Part |

Homemade diets for dogs and cats with chronic
hepatic insufficiency

ingredient Anount for dog  Amount for cats
Row rice 2/3 cup 2/3 cup
Low-fat corrage cheese 1/2 cup 3/4 cup
Large egg 1 1
Diced poultty 1/4 cup 1/2 cup
Vegetable oil 1 Tbsp 1 Thsp
Animal fat 2 Thsp 1 Thsp
Bone meal 1tsp 1tsp
Lite salt 1/2 tsp 1/2 tsp
Muiti-vitamin and mineral 1 1
tablet

Mixing instruction : Mis rice, bone meal, vegetable oil, and salt with
two times the volume of boiling water. Allow to simmer for 10
minutes. Administer multi-vitamin tablet separarely or mix the tablet
with the diet immediately before feeding. Food can be kept in
refrigerator or freezer.
Warm before feeding.

TR
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HEPATOCILIARY DISEASE

Table 8. Levels of key nutrients in selected commercial preducts used in patiens with hepatobillary disease.

Protein fFat Carbotiyd Energy Potassium Sodium Chloride
Moist canine products (%) (%) rate (%) (Kcal/g) (%) (%) (ppm)
Hill s” Prescription Diet” Canine kid® 14.9 26.2 53.5 48 0.36 0.22 0.45
Hill' s® Prescription Diet” Canine lid™ 18.0 24.0 50.6 43 0.90 0.20 0.64
Hill' s Prescription Diet® Canine u/d” 15 272 573 5.1 0.39 025 0.43
Leo Specific CKW 18.9 17 na na 0.64 0.19 na
Leo Specific CUW 13.1 18.4 na na 0.64 0.18 na
Medi-Cal Canine Reduced Protein 16.8 21.8 na na na 0.24 na
Pedigree Canine Hepatic Supprt 16.3 11.3 64.8 3.9 0.83 0.13 na
Purina CNM Canine NF-Formula 16.5 27.4 50.4 47 0.72 0.24 043
Select Care Canine Modified Formula 16.8 21.8 4.7 na 0.96 0.24 na
Waltham/Pedigree Canine Low Protein 174 30.8 47.2 5.1 0.3 0.36 na
Dry canine products
Hill s” Prescription Diet” Canine k/d” 146 19.0 60.9 43 0.65 022 059
Hill s Prescription Diet” Canine 1id™ 17.9 242 50.4 48 0.90 0.19 0.73
Hilr s” Prescription Diet” Canine u/d” 9.3 20.6 64.6 49 0.62 0.24 0.45
lams Eukanuba Kidney Formula - Early Stage 21.0 14.5a 57.4 4.3 0.71 . 0.53 1.34
lams Eukanuba Kidney Formula - Advanced Stage 15.5 15.2 64.3 4.8 0.6 0.51 1.44
Leo Spicific CKD 14.8 19.8 na na 0.66 0.2 na
Medi-Cal Canine Reduced Protein 14.9 19.7 na na na 0.28 na
Pedigree Canine Hepatic Support Diet 17.8 12.2 63.3 4.2 0.9 0.13 na
Punna CNM Canine NF - fomula 15.9 15.7 62.8 44 0.86 0.22 0.57
Select Care Canine Modified Formula 14.4 19.7 61.1 42 0.88 028 na
Waltham / Pedigree Canine Low Protein 17.8 10.6 68.2 42 0.78 0.26 na
Muist feline products Taurine(%)
Hill' s Prescription Diet” Canine/Feline a/d” 457 28.7 165 55 0.96 0.78 0.81
Hill' s” Prescription Diet® Canine kid® 29.5 267 358 49 1.05 032 055
Hilf s” Prescription Diet” Canine id™ 31.7 233 37.7 44 0.96 0.21 0.85
lams Eukanuba Maximum-Calorie/
Canine & Feline 44.0 41.8 7.8 59 1.06 0.32 0.79
Leo Specific FUW 34.9 39.7 na na 0.75 0.32 na
Medi-Cal Feline Reduced Protein 36.4 455 na na na na na
Purina CNM Feline CV-Formula 42.5 26.8 23.1 4.9 1.33 0.2 1.09
Purina CNM Feline NF-Formuia 31.1 29.5 30.6 5.2 0.96 0.16 0.45
select Care Modified Formula 35.0 53.0 4.3 na 1.00 0.23 na
Waltham/Whiskas Feline Low Protein 345 51.0 7.6 58 0.99 0.33 na
Dry feline products
Hill' s® Prescription Diet” Feline k/d® 28.2 22.3 44.1 44 0.76 025 0.50
Hill' s® Prescription Diet” Feline tid™ 31.8 23.4 37.4 45 0.91 0.28 0.68
lams Eukanuba Maximum-Calotie/Feline 44.2 29.6 19.1 5.4 0.91 0.54 1.06
Purina CNM NF-Formula 30.8 12.9 50.6 4.3 0.88 0.2 0.64
Select Care Modified Formula 28.3 22.1 4.1 44 0.92 0.27 na
Waltham/Whiskas Feline Low Protein 26.1 222 na na 0.89 0.22 na

This list represents products with the largest market share and for which published information is availabie.

Manufacturer’ s published values; expressed on dry matter basis.

na=information not available
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(Abnormal Liver Enzymes in the Normal Senior Patient)

David C. Twedt, DVM, Diplomate ACVIM

A. Rick Alleman, DVM, Diplomate ACVP, ABVP(Canine and Feline Practice)
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