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To sign up for e-mail notification of updates and errata, or get information on ordering information for additional versions, visit Plumb’s Veterinary Drug
Handbook’s website at:
www.vetdruginfo.com

Preface to the Seventh Edition

In this edition, Plumb’s Veterinary Drug Handbook continues with its mission to serve as a single volume reference to assist veterinarians, other health professionals,
and animal caretakers in providing optimal drug therapy for veterinary patients. In addition to updating all the monographs, 20+ new systemic drug full monographs
(see below) and several new ophthalmic and topical dermatologic drug monographs have been added. Additional information on compounding dosage forms has been
added to many monographs.

Several monographs have been “retired” in this edition, primarily due to their withdrawal from the marketplace and/or being replaced in therapy with newer,
ostensibly better, drug compounds. Two sections have been removed from the appendix. After consulting with several veterinary oncologists, I decided that listing
chemotherapy drug protocols was not in the best interest of patient care. They change often and the drugs used have enough inherent safety issues that I believe
“chemo” use in private practices must be carefully considered, in collaboration with oncologists and oncology-specific resources. The therapeutic diet tables have also
been removed, again because they rapidly change and are outdated shortly after publication. Links to websites that provide this information are listed in the appendix.

New Systemic Monographs: Albumin, Alfaxalone, Butaphosphan (+Cyanocobalamin), Carbamazepine, Cefovecin, Cortisone Acetate, Desflurane, Fosfomycin,
Immune Globulin, Fat Emulsion (IV), Lanthanum Carbonate, Mavacoxib, Metergoline, Metyrapone, Miltefosine, Pregabalin, Remifentanil, Robenacoxib,
Rocuronium, Toceranib, Trazodone, and Trypan Blue.

“Retired” Systemic Monographs: Carbenicillin, Cefoperazone, Ethacrynic Acid, Ipecac Syrup, Methoxyflurane, Streptokinase, and Ticarcillin (alone).

Donald Plumb
March 2011

About the Author

Donald C. Plumb, PharmD., was formerly Director of Pharmacy Services and Hospital Director at the University of Minnesota’s Veterinary Medical Center. Now
retired from the University of Minnesota, he focuses full-time on providing veterinary drug information to veterinarians, other health professionals, and animal
caretakers.

Notes and Cautions

Dosages and Extra-Label Use of Medications

Dosages for the various species for the drugs listed in this reference come from a variety of sources and are referenced to their source in the appendix. While a sincere
effort has been made to assure that the dosages and information included in this book are accurate and reflect the original source’s information, errors can occur; it is
recommended that the reader refer to the original reference or the approved labeling information of the product for additional information and verification of all
dosages.

Except for labeled dosages for veterinary-approved products (for a given species and indication,) dosages listed in this reference should be considered “extra-label”
and are not necessarily endorsed by the manufacturer, the Food and Drug Administration (FDA) or this author. Veterinarians are responsible as per the Animal
Medical Drug Use Clarification Act (AMDUCA) for the appropriate use of medications. The Animal Medicinal Drug Use Clarification Act of 1994 (AMDUCA)
allows veterinarians to prescribe extralabel uses of certain approved animal drugs and approved human drugs for animals under certain conditions. Extralabel (or extra-
label) use refers to the use of an approved drug in a manner that is not in accordance with the approved label directions. The key constraints of AMDUCA are that any
extralabel use must be by or on the order of a veterinarian within the context of a veterinarian-client-patient relationship, must not result in violative residues in food-
producing animals, and the use must be in conformance with the implementing regulations published at 21 CFR Part 530. A list of drugs specifically prohibited from
extra-label use appears in the Code of Federal Regulations. For additional information go to the FDA-Center for Veterinary Medicine Website at:
http://www.fda.gov/cvm/

Abbreviations: OTC & Rx

In addition to the abbreviations used in writing prescriptions (e.g., tid, q8h, etc.—see the abbreviation list in the appendix), the terms OTC or Rx are found in
parentheses after a listed dosage form. If Rx, the drug is considered to be a prescription or legend product, and requires a prescription. OTC denotes that the item is
available “over-the-counter” and does not legally require a prescription for purchase.

Trade and Proprietary Names

The notation used to sienify trade names or proprietary names is an italicized. capitalized name followed by a ® (e. .. Amoxi-Tabs®). This notation may not accurately



represent the drug’s official registered copyright, trademark, or licensed status (e.g., ™, etc.). For clarity, no use of ® or italics are used in the index.

Drug Interactions

Drug interaction identification and evaluation is in its infancy in veterinary medicine, as relatively little specific information is known on the subject for the variety of
species treated. While drug interactions can be clinically significant and potentially life-threatening in veterinary patients, most of the interactions listed in the
monographs are derived from human medicine (which is only slightly more informed than veterinary medicine on this topic) and are often included primarily to serve
as cautions to the prescriber to be alert for unforeseen outcomes, or to enhance monitoring associated with the drug therapy. Additionally, it is likely there are
potentially many other clinically significant interactions between drugs that are not listed; prescribers are reminded that the risk for adverse drug interactions occurring
increases with the number of different drugs given to an individual patient.

Disclaimer

The author/publisher/distributor assume no responsibility for and make no warranty with respect to results that may be obtained from the uses, procedures, or dosages
listed, and do not necessarily endorse such uses, procedures, or dosages. The author/publisher shall not be liable to any person whatsoever for any damages, or
equivalencies, or by reason of any misstatement or error, negligent or otherwise obtained in this work. Should the purchaser not wish to be bound by the above, he/she
may return the reference to the distributor for a full refund.

How To Search Within This Reference

As e-books on digital devices ostensibly can be searched rapidly for a given term, a traditional index is not required. Enter the desired term in the search box for your
particular reader/device. Usually this is the most rapid method to find the search term desired. However, due to the large size of this reference, some digital devices
may take significant time to do a search through the entire reference. If so, alternatively:

e If you know the generic name for the drug, browse through the listings in the Table of Contents and select the appropriate monograph or section
desired;

e If you know the trade name (e.g., Anipryl®) or a synonym (e.g., L-deprenyl) for a systemic drug, but cannot recall the generic name (e.g., selegiline),
browse through the listings in the Index of Systemic Drug Common Trade Names & Synonyms and select the trade name desired to go directly to the
monograph for that trade name or synonym. Another link to this section is found at the end of the Table of Contents.

¢ If you want to see a listing of Systemic Drugs Sorted by Therapeutic Class or Major Indication (e.g., all the ACE Inhibitors that have doses listed for a
given species class); go to that section and browse and select as above. Another link to this section is found near the end of the Table of Contents.

Contents

SYSTEMIC MONOGRAPHS
Acarbose
Acemannan

Acepromazine Maleate

Acetaminophen
Acetazolamide

Acetic Acid

Acetohydroxamic Acid
Acetylcysteine
Acitretin

Acyclovir

Aglepristone
Albendazole

Albumin, Human & Canine
Albuterol Sulfate
Alendronate Sodium
Alfaxalone

Alfentanil HCI

Allopurinol

Alprazolam

Altrenogest

Aluminum Hydroxide
Amantadine HCI

Anmikacin Sulfate

Aminocaproic Acid
Aminopentamide Hydrogen Sulfate
Aminophylline

Amiodarone HCI

Amitriptyline HC]

Amlodipine Besylate

Ammonium Chloride

Ammonium Molybdate

Ammonium Tetrathiomolybdate
Amoxicillin

Amoxicillin/Clavulanate Potassium
Amphotericin B Desoxvcholate




Amphotericin B Lipid-Based

Ampicillin

Ampicillin Sodium/Sulbactam Sodium
Amprolium Hydrochloride

Antivenin (Crotalidae) Polyvalent

Antivenin (Crotalidae) Polyvalent Immune Fab
Antivenin (Micrurus Fulvias) Eastern & Texas Coral Snake
Antivenin (Latrodectus Mactans) Black Widow Spider
Apomorphine HCI

Apramycin Sulfate

Ascorbic Acid

Asparaginase

Aspirin

Atenolol

Atipamezole HCI

Atovaquone

Atracurium Besylate

Atropine Sulfate

Auranofin

Azaperone

Azathioprine

Azithromycin
Aztreonam

Baclofen

Barbiturate Pharmacology

Benazepril HC1
Betamethasone

Bethanechol Chloride

Bisacodyl

Bismuth Subsalicylate
Bleomycin Sulfate
Boldenone Undecylenate
Bromides, Sodium/Potassium

Bromocriptine Mesylate
Budesonide

Buprenorphine HCI

Buspirone HCI

Busulfan

Butaphosphan w/Cyanocobalamin
Butorphanol Tartrate

Cabergoline
Calcitonin Salmon

Calcitriol

Calcium Acetate
Calcium Salts
Captopril
Carbamazepine
Carbimazole
Carboplatin
Carnitine

Carprofen
Carvedilol
Caspofungin Acetate
Cefaclor

Cefadroxil
Cefazolin Sodium
Cefepime HCI
Cefixime
Cefotaxime Sodium
Cefotetan Disodium
Cefovecin Sodium
Cefoxitin Sodium

Cefpodoxime Proxetil
Ceftazidime

Ceftiofur Crystalline Free Acid
Ceftiofur HCI

Ceftiofur Sodium

Ceftriaxone Sodium
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Cefuroxime Sodium

Cephalexin

Cephapirin
Cetirizine HCI

Charcoal, Activated
Chlorambucil

Chloramphenicol
Chlordiazepoxide + Clidinium Br
Chlorothiazide

Chlorpheniramine Maleate
Chlorpromazine HCI
Chlorpropamide
Chlortetracycline

Chorionic Gonadotropin
Chromium

Cimetidine
Ciprofloxacin
Cisapride

Cisplatin

Citrate Salts
Clarithromycin
Clemastine Fumarate
Clenbuterol HC1
Clindamycin
Clofazimine
Clomipramine HCI
Clonazepam
Clonidine
Clopidogrel Bisulfate
Cloprostenol Sodium

Clorazepate Dipotassium
Clorsulon

Cloxacillin
Codeine
Colchicine
Corticotropin
Cortisone Acetate
Cosyntropin
Cromolyn Sodium
Cyanocobalamin
Cyclophosphamide
Cyclosporine
Cyproheptadine HCI
Cytarabine
Dacarbazine
Dactinomycin
Dalteparin Sodium
Danazol

Danofloxacin Mesylate
Dantrolene Sodium
Dapsone

Darbepoetin Alfa
Decoguinate

Deferoxamine Mesylate
Deracoxib

Desflurane
Deslorelin Acetate

Desmopressin Acetate

Desoxycorticosterone Pivalate
Detomidine HCI

Dexamethasone
Dexmedetomidine
Dexpanthenol
Dexrazoxane
Dextran 70

Diazepam
Diazoxide, Oral

Dichlorphenamide




Dicnhlorvos
Diclazuril
Diclofenac Sodium
Dicloxacillin

Diethylcarbamazine Citrate
Diethylstilbestrol
Difloxacin HCI

Digoxin
Dihydrotachysterol
Diltiazem HCI
Dimenhydrinate
Dimercaprol

Dimethyl Sulfoxide
Diminazene Aceturate
Dinoprost Tromethamine
Diphenhydramine HCI
Diphenoxylate HC1 + Atropine

Dirlotapide
Disopyramide Phosphate

Dobutamine HCI
Docusate

Dolasetron Mesylate
Domperidone
Dopamine HC1
Doramectin
Doxapram HCl
Doxepin HCI
Doxorubicin HCI1

Doxycycline

Edetate Calcium Disodium
Edrophonium Chloride
Emodepside + Praziquantel
Enalapril

Enoxaparin Sodium
Enrofloxacin

Ephedrine Sulfate
Epinephrine

Epoetin Alfa

Eprinomectin

Epsiprantel

Ergocalciferol

Ertapenem Sodium
Erythromycin

Esmolol HCI

Estradiol Cypionate
Ethambutol HCI

Ethanol

Etidronate Disodium
Etodolac

Etomidate

Euthanasia Agents w/Pentobarbital
Famciclovir

Famotidine

Fat Emulsion, Intravenous
Fatty Acids. Essential/lOmega
Felbamate

Fenbendazole

Fentanyl
Ferrous Sulfate

Filgrastim

Finasteride

Firocoxib

Flavoxate HCI
Florfenicol

Fluconazole
Flucytosine
Fludrocortisone Acetate
Flumazenil
Flumethasone




Flunixin Meglumine
Fluorouracil
Fluoxetine
Fluticasone Propionate
Fluvoxamine Maleate
Folic Acid

Fomepizole

Fosfomycin Tromethamine
Furazolidone

Furosemide
Gabapentin
Gemcitabine HCI
Gemfibrozil
Gentamicin Sulfate

Glimepiride
Glipizide
Glucagon

Glucocorticoid Agents, General Information
Glucosamine/Chondroitin Sulfate

Glutamine

Glyburide
Glycerine. Oral
Glycopyrrolate

Gold Salts. Injectable
Gonadorelin

Granisetron HCI
Griseofulvin

Guaifenesin

Halothane

Hemoglobin Glutamer-200
Heparin

Hyaluronate Sodium
Hyaluronan

Hydralazine HCI
Hydrochlorothiazide
Hydrocodone Bitartrate
Hydrocortisone

Hydrogen Peroxide 3% (Oral)
Hydromorphone
Hydroxyethyl Starch
Hetastarch

Hydroxyurea
Hydroxyzine

Hyoscyamine Sulfate
Ibafloxacin

Ifosfamide

Imidocarb Dipropinate
Imipenem-Cilastatin Sodium
Imipramine

Immune Globulin (Human), IV
Inamrinone Lactate

Insulin

Interferon Alfa-2a. Human
Interferon-Q (Omega)
Iodide, Sodium/Potassium
Iohexol

Ipodate Sodium

Ipratropium Bromide
Irbesartan

Iron Dextran
Isoflupredone Acetate
Isoflurane

Isoniazide (INH)

Isoproterenol HCI
Isosorbide Dinitrate

Isosorbide Mononitrate
Isotretinoin

Isoxsuprine HCI

Ttraconaznle




Ivermectin

Kaolin/Pectin

Ketamine HCI
Ketoconazole
Ketoprofen

Ketorolac Tromethamine
Lactulose

Lanthanum Carbonate
Laxatives. Hyperosmotic
Leflunomide
Leucovorin Calcium
Leuprolide

Levamisole
Levetiracetam
Levothyroxine Sodium
Lidocaine HCI
Lincomycin HCI
Liothyronine Sodium
Lisinopril

Lomustine

Loperamide HCI
Lorazepam

Lufenuron

Lysine

Magnesium Hydroxide
Magnesium/Aluminum Antacids

Magnesium
Mannitol

Marbofloxacin
Maropitant Citrate
Mavacoxib
Mechlorethamine HCI
Meclizine HCI
Medetomidine HCI

Medium Chain Triglycerides
Medroxyprogesterone Acetate
Megestrol Acetate

Meglumine Antimoniate
Melarsomine

Melatonin
Meloxicam

Melphalan
Meperidine HCI
Mercaptopurine
Meropenem

Metergoline
Metformin HCI

Methadone HCI
Methazolamide
Methenamine Hippurate
Methimazole
Methionine
Methocarbamol
Methohexital Sodium
Methotrexate
Methylene Blue
Methylphenidate
Methylprednisolone
Methyltestosterone
Metoclopramide HCI
Metoprolol
Metronidazole
Metyrapone
Mexiletine HCI
Mibolerone
Midazolam HCI

Milbemycin Oxime
Miltefosine
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vimneral U1l
Minocycline HCI
Mirtazapine

Misoprostol
Mitotane

Mitoxantrone HCI

Montelukast Sodium

Morantel Tartrate

Morphine Sulfate

Moxidectin

Mycobacterial Cell Wall Fraction Immunomodulator

Mycophenolate Mofetil
Naloxone HCI

Naltrexone HCI
Nandrolone Decanoate

Naproxen

Narcotic (Opiate) Agonist Analgesics, Pharmacology
N-Butylscopolammonium Br
Neomycin Sulfate
Neostigmine

Niacinamide

Nitazoxanide

Nitenpyram

Nitrofurantoin

Nitroglycerin

Nitroprusside Sodium
Nizatidine

Novobiocin Sodium
Nystatin

Octreotide Acetate
Olsalazine Sodium
Omeprazole

Ondansetron

Orbifloxacin

Oseltamivir Phosphate
Oxacillin Sodium

Oxazepam
Oxfendazole
Oxibendazole
Oxybutynin Chloride
Oxymorphone HCI
Oxytetracycline
Oxytocin

Pamidronate Disodium

Pancrelipase

Pancuronium Bromide

Pantoprazole

Parapox Ovis Virus Immunomodulator
Paregoric

Paromomycin Sulfate
Paroxetine HCI

Penicillamine

Penicillins. General Information
Penicillin G

Penicillin V Potassium
Pentazocine

Pentobarbital Sodium

Pentosan Polysulfate Sodium
Pentoxifylline

Pergolide Mesylate
Phenobarbital
Phenoxybenzamine HCI
Phenylbutazone
Phenylephrine HCI
Phenylpropanolamine HCI
Phenytoin Sodium
Pheromones

Phosphate. Parenteral
Physostigmine Salicylate




Phytonadione

Pimobendan

Piperacillin Sodium

Piperacillin Sodium + Tazobactam
Piperazine

Pirlimycin HC1

Piroxicam

Polysulfated Glycosaminoglycan
Ponazuril

Potassium Chloride

Pralidoxime Chloride
Praziquantel

Prazosin HCI

Prednisolone

Prednisone

Pregabalin

Primaquine Phosphate
Primidone

Probenecid

Procainamide HCI
Procarbazine HCI
Prochlorperazine
Promethazine HCI
Propantheline Bromide
Propionibacterium Acnes Injection
Propofol

Propranolol HCI

Protamine Sulfate
Pseudoephedrine HCI
Psyllium Hydrophilic Mucilloid
Pyrantel

Pyridostigmine Bromide
Pyridoxine HCI

Pyrilamine Maleate
Pyrimethamine
Pyrimethamine + Sulfadiazine
Quinacrine HCI

Quinidine

Ramipril

Ranitidine HCI

Remifentanil HC1

Rifampin

Robenacoxib

Rocuronium Bromide
Romifidine HC1

Ronidazole

S-Adenosyl-Methionine (SAMe)

Selamectin

Selegiline HC1

Sertraline HCI1

Sevelamer HCI

Sevoflurane

Sildenafil Citrate

Silymarin: Milk Thistle
Sodium Bicarbonate

Sodium Polystyrene Sulfonate
Sodium Stibogluconate: Sodium Antimony Gluconate
Sodium Thiosulfate

Somatotropin

Sotalol HCI

Spectinomycin HCI
Spinosad

Spironolactone

Stanozolol

Staphylococcal Phage Lysate
Streptozocin

Succimer

Succinylcholine Chloride
Sucralfate



Sufentanil Citrate
Sulfachlorpyridazine Sodium
Sulfadiazine/Trimethoprim
Sulfamethoxazole/Trimethoprim
Sulfadimethoxine
Sulfadimethoxine/Ormetoprim
Sulfasalazine

Tadalafil

Taurine

Tepoxalin

Terbinafine HCI

Terbutaline Sulfate
Testosterone

Tetracycline HCI

Thiamine HCI

Thioguanine

Thiopental Sodium

Thiotepa

Thyrotropin
Tiamulin

Ticarcillin Disodium + Clavulanate Potassium
Tiletamine HCI/Zolazepam HC1

Tilmicosin

Tiludronate Disodium

Tiludronic Acid

Tinidazole

Tiopronin

Tobramycin Sulfate

Toceranib Phosphate
Tolazoline HCI

Tolfenamic Acid
Toltrazuril

Topiramate

Torsemide

Tramadol HCI
Trazodone HCI
Triamcinolone Acetonide
Triamterene

Trientine HCI

Trilostane

Trimeprazine Tartrate w/Prednisolone
Tripelennamine HCI
Trypan Blue
Tulathromycin
Tylosin

Ursodiol

Valproic Acid
Vanadium
Vancomycin HCI
Vasopressin
Vecuronium Bromide
Verapamil HC1
Vinblastine Sulfate
Vincristine Sulfate
Vitamin E/Selenium
Voriconazole
Warfarin Sodium
Xylazine HCI1

Y ohimbine HCI
Zafirlukast
Zidovudine (AZT)
Zinc

Zonisamide

APPENDIX

Ophthalmic Products
Routes of Administration for Ophthalmic Drugs
Diagnostic Agents
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Lissamine Green
Phenol Red Thread
Rose Bengal
Schirmer Tear Test
Ocular Anesthetics
Proparacaine
Tetracaine
Benoxinate

Glaucoma. Topical Agents
Parasympathomimetics (Miotics)
Carbachol

Pilocarpine
Demecarium
Echothiophate Iodide
Sympathomimetics (Alpha2-Agonists)
Apraclonidine
Brimonidine
Dipivefrin
Epinephrine
Beta-Adrenergic Antagonists
Betaxolol
Carteolol
Levobunolol

Metipranolol
Timolol

Carbonic Anhydrase Inhibitors
Brinzolamide
Dorzolamide

Prostaglandins
Latanoprost
Bimatoprost
Travoprost
Unoprostone Isopropyl
Osmotic Agents for Treatment of Glaucoma
Mydriatic-Cycloplegic-Vasoconstrictors
Cyclopentolate
Phenylephrine
Atropine
Tropicamide
Anti-Inflammatory/Analgesic Ophthalmic Agents
Mast Cell Stabilizers. Antihistamines. Decongestants
Cromolyn Sodium
Lodoxamine
Olopatidine
Non-Steroidal Antiinflammatory A gents
Bromfenac
Diclofenac
Flurbiprofen
Ketorolac
Nepafenac
Suprofen

Steroidal Anti-Inflammatory Agents
Prednisolone

Dexamethasone
Betamethasone
Fluorometholone
Loteprednol
Rimeloxolone
Ophthalmic Analgesics
Morphine Sulfate
Nalbuphine
Antimicrobial Ophthalmic Therapy
Antibiotics, Single & Combination Products
Aminoglycosides. Ocular
Amikacin Sulfate
Neomycin
Gentamicin

Tobramycin




Fluoroquinolones. Ocular

Ciprofloxacin
Gatifloxacin

Levofloxacin
Norfloxacin
Ofloxacin
Macrolides. Ocular
Erythromycin
Antibiotics, Single & Combination Agents
Oxytetracycline

Tetracycline
Miscellaneous Antibiotics, Ocular

Bacitracin

Chloramphenicol

Polymyxin B

Sulfacetamide

Vancomycin
Antibiotic Combinations
Antibiotic & Corticosteroid Combinations
Antifungals. Ocular

Amphotericin B

Natamycin
Miconazole

Povidone Iodine
Silver Sulfadiazine
Itraconazole
Voriconazole
Antivirals, Ocular
Trifluridine
Idoxuridine
Interferon Alpha
Acyclovir

Valacyclovir
Famciclovir

Ganciclovir

Cidofovir

Penciclovir
Keratoconjunctivitis Sicca

Cyclosporine
Tacrolimus

Pimecrolimus
Artificial Tear Products/Ocular Lubricants
Ophthalmic Irrigants
Topical Hyperosmotic Agents
Polysulfated Glycosaminoglycan
Hypertonic Sodium Chloride
Viscoelastic Substances
Hyaluronic Acid
Cytotoxic Ophthalmic Agents
Cisplatin Beads
5-Fluorouracil
Mitomycin-C
Sympathomimetics
Hydroxyamphetamine
Cocaine
Anticollagenase Agents
Acetylcysteine
Edetate Disodium
Fibrinolytics/Antifibrinolytic Agents
Fibrinolytic Agents
Tissue Plasminogen Activator
Antifibrinolytic Agents
Aminocaproic Acid
Principles of Compounding Ophthalmic Products

Dermatological A gents, Topical

Antipruritics/Antiinflammatories., Topical
Non-Corticosteroids

Aluminum Acetate Solution



Colloidal Oatmeal

Essential Fatty Acids

Diphenhydramine HC1

Lidocaine

Lidocaine/Prilocaine (EMLA Cream)

Phytosphingosine Salicylol

Pramoxine HCI

Phenol/Menthol/Camphor
Corticosteroids., Topical

Betamethasone

Hydrocortisone

Isoflupredone Acetate
Mometasone Furoate

Triamcinolone Acetonide

Antimicrobials. Topical
Antibacterial Agents
Bacitracin & Bacitracin Combinations
Benzoyl Peroxide
Clindamycin
Gentamicin Sulfate
Mupirocin
Nitrofurazone
Silver Sulfadiazine (SSD)
Antiseptics
Chlorhexidine
Chloroxylenol
Enzymes
Ethyl Lactate

Hypochlorous Acid/Sod. Hypochlorite
Povidone Iodine

Triclosan
Antifungal Agents
Clotrimazole
Enilconazole
Ketoconazole
Lime Sulfur
Miconazole
Nystatin
Selenium Sulfide
Terbinafine HCI
Keratolytic Agents

Sulfur, Precipitated
Coal Tar

Antiseborrheic Products

Immunomodulators. Topical
Imiquimod
Pimecrolimus
Tacrolimus

Retinoids, Topical
Tretinoin

Antiparasitic Agents, Topical
Amitraz
Crotamiton
Deltamethrin

Dinotefuran + Pyriproxyfen (+ Permethrin)
Fipronil + (S)-Methoprene

Imidacloprid w/Permethrin

Imidacloprid w/Moxidectin

Imidacloprid

Metaflumizone

(S)-Methoprene Combinations

Permethrin

Pyrethrins & Pyrethrin Combinations
Pyriproxyfen & Pyriproxyfen Combinations
Spinetoram

Otic Preparations
Ceruminolvtic A ecents



Cleaning/Drying Agents

Antiseptic Agents

Antibiotic Potentiating Agents
Corticosteroid Preparations

Antibacterials

Antifungals

Corticosteroid + Antimicrobial Preparations
Antiparasitic Preparations

Overdose & Toxin Exposure Decontamination Guidelines

ARCI UCGEFS Classifications

Importation of Unapproved New Animal Drugs into the USA

Conversion: Weight In Kg to BSA (M2)

Tables of Parenteral Fluids

Abbreviations Used In Prescription Writing

Solubility Definitions
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ACARBOSE
(ay-kar-bose) Precose®

ORAL ANTIDIABETIC
Prescriber Highlights

e Antihyperglycemic agent that reduces the rate & amount of glucose absorbed from the gut after a meal; may be useful for mild reductions in blood
glucose in dogs or cats. Unlikely to be effective when used as sole therapy.

¢ Contraindications: Underweight animals, known hypersensitivity, diabetic ketoacidosis, inflammatory bowel disease, colonic ulceration, partial
intestinal obstruction or predisposition to obstruction, chronic intestinal disease with marked disorders of digestion or absorption & when excessive
gas formation would be detrimental.

® Dose-dependent loose stools, diarrhea & flatulence are the adverse effects most likely to be noted.
e Give with meals (preferably right before); drug is not very useful if feeding ad libitum.

e Expense may be an issue, but generics are now available.




Uses/Indications

May be useful for mild reductions in blood glucose concentrations (250-350 mg/dL range) in dogs and cats with non-insulin-dependent diabetes mellitus and as
adjunctive treatment of insulin dependent diabetes mellitus. Acarbose is unlikely to give adequate glucose control when used alone and most recommend dietary
therapy and other antihyperglycemic agents (e.g., insulin) instead.

Pharmacology/A ctions

Acarbose competitively inhibits pancreatic alpha-amylase and alpha-glucosidases found in the small intestine. This delays the digestion of complex carbohydrates and
disaccharides to glucose and other monosaccharides. Glucose is absorbed lower in the GI tract in lesser amounts than is normal thereby reducing insulin requirements
during the postprandial hyperglycemic phase. Acarbose has no effect on lactase.

Pharmacokinetics

In dogs about 4% of an oral dose is absorbed; in humans only about 2% of an oral dose is absorbed from the gut that is then excreted by the kidneys. Practically all
remaining drug in the gut is metabolized in the GI tract by intestinal bacteria. Patients with severe renal dysfunction attain serum levels approximately 5 times those of
normal subjects.

Contraindications/Precautions/Warnings

Acarbose is contraindicated in patients with known hypersensitivity to the drug, diabetic ketoacidosis, inflammatory bowel disease, colonic ulceration, partial intestinal
obstruction or predisposition to obstruction, chronic intestinal disease with marked disorders of digestion or absorption, and when excessive gas formation would be
detrimental. Acarbose is not indicated in patients of low body weight (some say normal body weight as well) as it may have deleterious effects on nutrition status. Use
caution in patients with renal dysfunction or severe liver disease.

Adverse Effects
Adverse effects reported in cats include flatulence, soft stools and diarrhea; in dogs, diarrhea and weight loss. Adverse effects are more likely at higher doses.

While acarbose alone does not cause hypoglycemia, it may contribute to it by reducing the rate and amount of glucose absorbed when the patient is receiving other
hypoglycemic agents (insulin, oral hypoglycemics).

Reproductive/Nursing Safety

Safety in pregnancy has not been established; weigh any potential risks versus benefits in pregnant animals. In humans, the FDA categorizes this drug as category B
for use during pregnancy (Animal studies have not yet demonstrated risk to the fetus, but there are no adequate studies in pregnant women; or animal studies have
shown an adverse effect, but adequate studies in pregnant women have not demonstrated a risk to the fetus in the first trimester of pregnancy, and there is no evidence
of risk in later trimesters.)

Overdosage/A cute Toxicity
Acute overdosages are likely to cause only diarrhea and flatulence. No treatment should be necessary. Should acute hypoglycemia occur secondary to other
antihypoglycemics, parenteral glucose should be administered. If treating orally, use glucose (do not use sucrose).

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving acarbose and may be of significance in veterinary patients:

=CHARCOAL: Intestinal adsorbents may reduce the efficacy of acarbose
=DIGOXIN: Acarbose may reduce digoxin blood concentrations

«sHYPERGLYCEMIC AGENTS (corticosteroids, thiazides, estrogens, phenothiazines, thyroid hormones, and calcium channel blockers): May negate the
effects of acarbose

=PANCREATIN, PANCRELIPASE, OR AMYLASE: Exogenous enzyme formulations may reduce the efficacy of acarbose

Laboratory Considerations

= Increased serum aminotransferase levels have been noted in some humans taking high dosages for a long period

Doses
«DOGS:

a) For dogs poorly controlled with insulin and dietary therapy when another reason for the poor control cannot be identified: Initially 12.5-25 mg total dose per
dog PO with each meal. Give only at the time of feeding. May increase dose after two weeks to 50 mg per dog and then to 100 mg per dog (in large dogs, >25
kg) if response has been inadequate. There is a greater chance of diarrhea at the higher dosages. (Nelson 2005)

b) 12.5-20 mg (total dose) per meal PO (Daminet 2003)
=CATS:

a) 12.5-25 mg (total dose) PO with meals. When acarbose is used with a low carbohydrate diet it may improve glycemic control and reduce insulin dependence.
(Scherk 2005)

b) 12.5 mg per cat PO twice daily with meals. May be able to reduce insulin dosage and thereby reduce hypoglycemia occurrence. (Greco 2002)
¢) 12.5-20 mg (total dose) per meal PO (Daminet 2003)

Monitoring
= Serum glucose

= Adverse effects (diarrhea)

Client Information
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= Diarrhea and/or gas most likely side effect(s); contact veterinarian if serious or continues.

= Acarbose does not cause low blood sugar, but it may add to it if the animal is getting other drugs (including insulin) that lower blood sugar; watch for signs of low
blood sugar: seizures (convulsions), collapse, rear leg weakness or paralysis, muscle twitching, unsteadiness, tiredness, or depression. If these occur call veterinarian
immediately.

= May take up to two weeks for the drug to work at its peak effect.

Chemistry/Synonyms
A complex oligosaccharide antihyperglycemic agent, acarbose occurs as white to off-white powder, is soluble in water and has a pKa of 5.1.
Acarbose may also be known as: Bay-g-5421, Precose®, Asucrose®, Glicobase®, Glucobay®, Glucor®, Glumida®, or Prandase®.

Storage/Stability
Do not store tablets above 25°C (77°F); protect from moisture.

Compatibility/Compounding Considerations
Tablets may be split or crushed and mixed with food just prior to administration.

Dosage Forms/Regulatory Status

VETERINARY-LABELED PRODUCTS: None

HUMAN-LABELED PRODUCTS:

Acarbose Oral Tablets: 25 mg, 50 mg & 100 mg; Precose® (Bayer), generic; (Rx)

References
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ACEMANNAN
(ase-man-in)
NON-SPECIFIC IMMUNOSTIMULANT/ANTIVIRAL

Prescriber Highlights

® Non-specific injectable immunostimulant that has been tried in FeL V-, FIV, or FIP-positive cats, & vaccine-induced fibrosarcomas (intralesional)
e Use is controversial; little, if any controlled study documentation supporting efficacy in veterinary medicine

e Adverse effects include: Possible hypersensitivity reactions, localized necrosis at injection sites; bolus IV administration can cause salivation,
weakness, collapse, tachycardia, tachypnea; intralesional injection can cause prolonged pain at site; intraperitoneal injection can cause monocyte
infiltrates on peritoneal surfaces, liver, & spleen with resultant abdominal pain, diarrhea and vomiting.

e Topical products available; potentially can reduce wound healing time

Uses/Indications
Veterinary acemannan injection is labeled for use in dogs or cats as an aid in the treatment (i.e., surgery) and clinical management of fibrosarcoma. It has been tried as
a treatment for FeLV, FIV, and FIP infections in cats, but clinical efficacy has not been adequately proven by controlled clinical studies.

Acemannan has been used in dogs as an intralesional injection for papillomatosis. It reportedly has been used in horses, but no specific information on this was
located.

Pharmacology/A ctions
Acemannan’s immunostimulant activity is thought as a result of inducing increases in TNF-alpha, interferon, and IL-1. At injection sites, increased lymphocytic
infiltration and accumulation have been noted. In tissue cultures, acemannan has suppressed HIV replication.

Pharmacokinetics
No information was located.

Contraindications/Precautions/Warnings
The manufacturer lists no contraindications to using acemannan, however, it should not be used in patients who have demonstrated past severe hypersensitivity
reactions to it.

Adverse Effects
While the manufacturer does not list any specific adverse effects associated with use, hypersensitivity or localized injection reactions (e.g., necrosis) are possible.
Hyperactivity, lethargy, fever and hypotension have been reported with systemic use of the drug.
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pain at the injection site. Intraperitoneal injection can cause monocyte infiltrates on peritoneal surfaces, lung, liver, and spleen. Abdominal pain, vomiting and diarrhea
have been reported with high dose, intraperitoneal injections.

Reproductive/Nursing Safety
No specific information was located on reproductive or nursing safety. The product label states, “The effects of this compound have not been studied in pregnant
animals” and, also, “...the chemical nature of acemannan and the absence of significant toxicity in several animal species suggest the compound is not a teratogen.”

Overdosage/A cute Toxicity
Single IP injections of 50 mg/kg in dogs resulted in no significant signs of toxicity. Acemannan fed orally to dogs at rates of up to 1.5 g/kg/day for 90 days showed no
significant effects.

Drug Interactions
None were identified.

Laboratory Considerations
None were identified.

Doses
«DOGS/CATS:
For labeled indications (aid in treatment and management of fibrosarcoma):

a) Prior to use, reconstitute with 10 mL sterile diluent. Five to 10 minutes may be necessary for complete dissolution. Shake well before using. Use within 4 hours
after rehydration. Administer by concurrent intraperitoneal (IP) and intralesional injections weekly for a minimum of 6 treatments. Recommended IP dose is 1
mg/kg. Recommended intralesional dose is 2 mg injected deep into each tumor mass. When used as a prelude to surgery, give concurrent IP and intralesional
injections weekly. Continue until delineation, necrosis or maximum tumor enlargement due to edema and immune cellular infiltration occur. Rapid necrosis,
which accompanies this response, may happen within 2 to 4 weeks. Surgical excision is recommended immediately upon delineation, necrosis or maximum
tumor enlargement. (Label Information; Acemannan Immunostimulant—VPL)

Monitoring

= Clinical efficacy

= Adverse effects (most likely local reactions)

Client Information
= This compound is recommended for use by veterinary professionals only

= Clients should be made aware of the “investigational” nature of using acemannan systemically; adverse effects are possible

Chemistry
Acemannan is a water soluble, complex carbohydrate polymer that is derived from Aloe vera. It is a long-chained polydispersed beta-(1,4)-acetylated polymannose
with interspersed O-acetyl groups with a mannose:acetyl ratio of approximately 1:1.

Storage/Stability

Acemannan injection should be stored at temperatures less than 35°C (95°F); protect from extremes of heat or light.
Dosage Forms/Regulatory Status

VETERINARY-LABELED PRODUCTS:

Acemannan 10 mg vial with 10 mL vial of diluent (sterile saline) in kits of two vials (one of each) or eight vials (4 of each): Acemannan Immunostimulant® (VPL);
OTC Biologic. Labeled for use in dogs or cats. Note: This product is a USDA-licensed biologic and is not an FDA-approved product.

Note: There are also topical products labeled for veterinary use that contain acemannan including a wound dressing and cleansing foam. Trade name is CarraVet®
(VPL).

HUMAN-LABELED PRODUCTS: No systemic products located

ACEPROMAZINE MALEATE

(ase-pro-ma-zeen) PromA ce®, Aceproject®

PHENOTHIAZINE SEDATIVE/TRANQUILIZER

Prescriber Highlights

® Negligible analgesic effect
® Dosage may need to be reduced in debilitated or geriatric animals, those with hepatic or cardiac disease, or when combined with other agents
¢ Inject IV slowly; do not inject into arteries

e Certain dog breeds (e.g., giant breeds, sight hounds) and dogs with the MDR1 mutation may be overly sensitive to effects and require dosage
reduction



e May cause significant hypotension, cardiac rate abnormalities, hypo- or hyperthermia

e May cause penis protrusion in large animals (esp. horses)

Uses/Indications
Acepromazine is FDA-approved for use in dogs, cats, and horses. Labeled indications for dogs and cats include: “... as an aid in controlling intractable animals ...
alleviate itching as a result of skin irritation; as an antiemetic to control vomiting associated with motion sickness” and as a preanesthetic agent. The use of
acepromazine as a sedative/tranquilizer in the treatment of adverse behaviors in dogs or cats has largely been supplanted by newer, effective agents that have fewer
adverse effects. Its use for sedation during travel is controversial and many no longer recommend drug therapy for this purpose. In combination with analgesics (e.g.,
opioids), acepromazine can potentiate their analgesic effect (neuroleptanalgesia).

In horses, acepromazine is labeled “... as an aid in controlling fractious animals,” and in conjunction with local anesthesia for various procedures and treatments. It
is also commonly used in horses as a pre-anesthetic agent at very small doses to help control behavior.

Although not FDA-approved, it is used as a tranquilizer (see doses) in other species such as swine, cattle, rabbits, sheep and goats. Acepromazine has also been
shown to reduce the incidence of halothane-induced malignant hyperthermia in susceptible pigs.

Pharmacology/A ctions

Acepromazine is a phenothiazine neuroleptic agent. While the exact mechanisms of action are not fully understood, the phenothiazines block post-synaptic dopamine
receptors in the CNS and may also inhibit the release of, and increase the turnover rate of dopamine. They are thought to depress portions of the reticular activating
system that assists in the control of body temperature, basal metabolic rate, emesis, vasomotor tone, hormonal balance, and alertness. Additionally, phenothiazines have
varying degrees of anticholinergic, antihistaminic, antispasmodic, and alpha-adrenergic blocking effects.

The primary desired effect for the use of acepromazine in veterinary medicine is its tranquilizing action. Additional pharmacologic actions that acepromazine
possess, include antiemetic, antispasmodic, and hypothermic actions. Some researchers have reported that acepromazine has anticonvulsant activity, but in veterinary
medicine it is generally felt that phenothiazines should not be used in epileptic animals or those susceptible to seizures (e.g., post-myelography) as it may precipitate
seizures.

Acepromazine may decrease respiratory rates, but studies have demonstrated that little or no effect occurs with regard to the blood gas picture, pH or
oxyhemoglobin saturation. A dose dependent decrease in hematocrit is seen within 30 minutes after dosing in horses and dogs. Hematocrit values in horses may
decrease up to 50% of pre-dose values; this is probably due to increased splenic sequestration of red cells.

Besides lowering arterial blood pressure in dogs, acepromazine causes increases in central venous pressure, a vagally induced bradycardic effect and transient
sinoatrial arrest. The bradycardia may be negated by a reflex tachycardic effect secondary to decreases in blood pressure. Acepromazine also has antidysrhythmic
effects. Acepromazine has been demonstrated to inhibit the arrhythmias induced by ultra-short acting barbiturates, and protect against the ventricular fibrillatory actions
of halothane and epinephrine. Other pharmacologic actions are discussed in the adverse effects section below.

Pharmacokinetics
The pharmacokinetics of acepromazine has been studied in the horse (Ballard et al. 1982). The drug has a fairly high volume of distribution (6.6 L/kg), and is more
than 99% protein bound. The onset of action is fairly slow, requiring up to 15 minutes following IV administration, with peak effects seen in 30-60 minutes. The
elimination half-life in horses is approximately 3 hours.

Acepromazine is metabolized in the liver with both conjugated and unconjugated metabolites eliminated in the urine. Metabolites may be found in equine urine up
to 96 hours after dosing.

Contraindications/Precautions/Warnings

Animals may require lower dosages of general anesthetics following acepromazine. Use cautiously and in smaller doses in animals with hepatic dysfunction, mild
cardiac disease, or general debilitation. Because of its hypotensive effects, acepromazine is relatively contraindicated in patients with significant cardiac disease,
hypovolemia, hypotension or shock. Acepromazine has been said to decrease platelet aggregation and its use avoided in patients with coagulopathies or
thrombocytopenia, but a study in 6 healthy dogs showed no platelet inhibition (Conner et al. 2009). Phenothiazines are relatively contraindicated in patients with
tetanus or strychnine intoxication due to effects on the extrapyramidal system.

Intravenous injections should be made slowly. Do not administer intra-arterially in horses since it may cause severe CNS excitement/depression, seizures and death.
Because of its effects on thermoregulation, use cautiously in very young or debilitated animals.

Two retrospective studies in dogs (McConnell et al. 2007), (Tobias & Marioni-Henry 2006) did not show any increase in seizure activity after administration of
acepromazine.

When used alone, acepromazine has no analgesic effects; treat animals with appropriate analgesics to control pain. The tranquilization effects of acepromazine can
be overridden and it cannot always be counted upon when used as a restraining agent. Do not administer to racing animals within 4 days of a race.

In dogs, acepromazine’s effects may be individually variable and breed dependent. Dogs with MDR1 mutations (many Collies, Australian shepherds, etc.) may
develop a more pronounced sedation that persists longer than normal. The Veterinary Clinical Pharmacology Lab at Washington State recommends reducing the dose
by 25% in dogs heterozygous for the MDR1 mutation (mutant/normal) and by 30-50% in dogs homozygous for the MDR1 mutation (mutant/mutant). (WSU-
VetClinPharmLab 2009)

Acepromazine should be used very cautiously as a restraining agent in aggressive dogs as it may make the animal more prone to startle and react to noises or other
sensory inputs. In geriatric patients, very low doses have been associated with prolonged effects of the drug. Giant breeds and greyhounds may be extremely sensitive
to the drug while terrier breeds are somewhat resistant to its effects. Atropine may be used with acepromazine to help negate its bradycardic effects.

In addition to the legal aspects (not FDA-approved) of using acepromazine in cattle, the drug may cause regurgitation of ruminal contents when inducing general
anesthesia.

Adverse Effects
Acepromazine’s effect on blood pressure (hypotension) is well described and an important consideration in therapy. This effect is thought to be mediated by both
central mechanisms and through the alpha-adrenergic actions of the drug. Cardiovascular collapse (secondary to bradycardia and hypotension) has been described in
all major species. Dogs may be more sensitive to these effects than other animals.

Acepromazine has been shown to decrease tear production in cats (Ghaffari et al. 2010).
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as injury to the penis can occur with resultant swelling and permanent paralysis of the penis retractor muscle. Other clinical signs that have been reported in horses
include excitement, restlessness, sweating, trembling, tachypnea, tachycardia and, rarely, seizures and recumbency.

Acepromazine’s effects of causing penis extension in horses and prolapse of the membrana nictitans in horses and dogs, may make its use unsuitable for show
animals. There are also ethical considerations regarding the use of tranquilizers prior to showing an animal or having the animal examined before sale.

Occasionally an animal may develop the contradictory clinical signs of aggressiveness and generalized CNS stimulation after receiving acepromazine. IM injections
may cause transient pain at the injection site.

Reproductive/Nursing Safety

In humans, the FDA categorizes phenothiazines as category C for use during pregnancy (Animal studies have shown an adverse effect on the fetus, but there are no
adequate studies in humans; or there are no animal reproduction studies and no adequate studies in humans.) In a separate system evaluating the safety of drugs in
canine and feline pregnancy (Papich 1989), this drug is categorized as in class: B (Safe for use if used cautiously. Studies in laboratory animals may have uncovered
some risk, but these drugs appear to be safe in dogs and cats or these drugs are safe if they are not administered when the animal is near term.)

Overdosage/A cute Toxicity
The LD5 in mice is 61 mg/kg after IV dosage and 257 mg/kg after oral dose. While a toxicity study in dogs reported no adverse effects in dogs receiving 2040

mg/kg over 6 weeks, since 2004 the ASPCA Animal Poison center has documented adverse effects in dogs receiving single doses between 20-42 mg/kg. Dogs have
survived oral dosages up to 220 mg/kg, but overdoses can cause serious hypotension, CNS depression, pulmonary edema and hyperemia.

There were 70 exposures to acepromazine maleate reported to the ASPCA Animal Poison Control Center (APCC) during 2008-2009. In these cases 49 were dogs
with 37 showing clinical signs and the remaining 21 reported cases were cats with 17 cats showing clinical signs. Common findings in dogs recorded in decreasing
frequency included ataxia, sedation, lethargy, depression, and protrusion of the third eyelid, somnolence, bradycardia, and recumbency. Common findings in cats
recorded in decreasing frequency included sedation, ataxia, lethargy, protrusion of the third eyelid, and depression.

Because of the apparent relatively low toxicity of acepromazine, most overdoses can be handled by monitoring the animal and treating clinical signs as they occur;
massive oral overdoses should definitely be treated by emptying the gut if possible. Hypotension should not be treated initially with fluids; alpha-adrenergic pressor
agents (epinephrine, phenylephrine) can be considered if fluids do not maintain adequate blood pressure. Seizures may be controlled with barbiturates or diazepam.
Doxapram has been suggested as an antagonist to the CNS depressant effects of acepromazine.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving acepromazine or other phenothiazines and may be of
significance in veterinary patients:

=ACETAMINOPHEN: Possible increased risk for hypothermia

=ANTACIDS: May cause reduced GI absorption of oral phenothiazines

=ANTIDIARRHEAL MIXTURES (e.g., Kaolin/pectin, bismuth subsalicylate mixtures): May cause reduced GI absorption of oral phenothiazines
=CNS DEPRESSANT AGENTS (barbiturates, narcotics, anesthetics, etc.): May cause additive CNS depression if used with acepromazine
=DOPAMINE: Acepromazine may impair the vasopressive action of dopamine.

sEMETICS: Acepromazine may reduce the effectiveness of emetics

«EPINEPHRINE, EPHEDRINE: Phenothiazines block alpha-adrenergic receptors; concomitant use of epinephrine or ephedrine can lead to unopposed beta-
activity causing vasodilation and increased cardiac rate

«sMETOCLOPRAMIDE: May increase risks for extrapyramidal adverse effects

«OPIATES: May enhance the hypotensive effects of acepromazine; dosages of acepromazine are generally reduced when used with an opiate
«ORGANOPHOSPHATE AGENTS: Acepromazine should not be given within one month of worming with these agents as their effects may be potentiated
«PHENYTOIN: Metabolism may be decreased if given concurrently with phenothiazines

sPROCAINE: Activity may be enhanced by phenothiazines

«PROPRANOLOL: Increased blood levels of both drugs may result if administered with phenothiazines

«QUINIDINE: With phenothiazines may cause additive cardiac depression

Doses
Note: The manufacturer’s dose of 0.5-2.2 mg/kg for dogs and cats is considered by many clinicians to be 10 times greater than is necessary for most indications. Give
IV doses slowly; allow at least 15 minutes for onset of action.

=DOGS:
a) 0.55-2.2 mg/kg PO or 0.55-1.1 mg/kg IV, IM or SC (Package Insert; PromAce® —Fort Dodge)

b) Restraint/sedation: 0.025-0.2 mg/kg IV; maximum of 3 mg or 0.1-0.25 mg/kg IM; Preanesthetic: 0.1-0.2 mg/kg IV or IM; maximum of 3 mg; 0.05-1 mg/kg
IV, IM or SC (Morgan 1988)

c¢) To reduce anxiety in the painful patient (not a substitute for analgesia): 0.05 mg/kg IM, IV or SC; do not exceed 1 mg total dose (Carroll 1999)
d) Premedication: 0.03-0.05 mg/kg IM or 1-3 mg/kg PO at least one hour prior to surgery (not as reliable) (Hall & Clarke 1983)
e) As a premedicant with morphine: acepromazine 0.05 mg/kg IM; morphine 0.5 mg/kg IM (Pablo 2003)
«CATS:
a) 1.1-2.2 mg/kg PO, IV, IM or SC (Package Insert; PromAce® —Fort Dodge)
b) To reduce anxiety in the painful patient (not a substitute for analgesia): 0.05 mg/kg IM, IV or SC; do not exceed 1 mg total dose (Carroll 1999)
c¢) Restraint/sedation: 0.05-0.1 mg/kg IV, maximum of 1 mg (Morgan 1988)
d) 0.11 mg/kg with atropine (0.045-0.067 mg/kg) 15-20 minutes prior to ketamine (22 mg/kg IM). (Booth 1988)



«FERRETS:
a) As a tranquilizer: 0.25-0.75 mg/kg IM or SC; has been used safely in pregnant jills; use with caution in dehydrated animals. (Finkler 1999)
b) 0.1-0.25 mg/kg IM or SC; may cause hypotension/hypothermia (Williams 2000)

=RABBITS/RODENTS/SMALL MAMMALS:
a) Rabbits: As a tranquilizer: 1 mg/kg IM, effect should begin in 10 minutes and last for 1-2 hours (Booth 1988)

b) Rabbits: As a premed: 0.1-0.5 mg/kg SC; 0.25-2 mg/kg IV, IM, SC 15 minutes prior to induction. No analgesia; may cause hypotension/hypothermia. (Ivey
& Morrisey 2000)

¢) Mice, Rats, Hamsters, Guinea pigs, Chinchillas: 0.5 mg/kg IM. Do not use in Gerbils. (Adamcak & Otten 2000)
=CATTLE:
a) Sedation: 0.01-0.02 mg/kg IV or 0.03-0.1 mg/kg IM (Booth 1988)
b) 0.05-0.1 mg/kg IV, IM or SC (Howard 1986)
¢) Sedative one hour prior to local anesthesia: 0.1 mg/kg IM (Hall & Clarke 1983)
=HORSES: (Note: ARCI UCGFS Class 3 Drug)
a) 0.044-0.088 mg/kg (2—4 mg/100 Ibs. body weight) IV, IM or SC (Package Insert; PromAce® —Fort Dodge)
b) For mild sedation: 0.01-0.05 mg/kg IV or IM. Onset of action is about 15 minutes for IV; 30 minutes for IM (Taylor, P. 1999)
¢) 0.02-0.05 mg/kg IM or IV as a preanesthetic (Booth 1988)
d) Neuroleptanalgesia: 0.02 mg/kg given with buprenorphine (0.004 mg/kg IV) or xylazine (0.6 mg/kg IV) (Thurmon & Benson 1987)
e) For adjunctive treatment of laminitis (developmental phase): 0.066—0.1 mg/kg 4—6 times per day (Brumbaugh et al. 1999)
=SWINE:
a) 0.1-0.2 mg/kg IV, IM, or SC (Howard 1986)
b) 0.03-0.1 mg/kg (Hall & Clarke 1983)

¢) For brief periods of immobilization: acepromazine 0.5 mg/kg IM followed in 30 minutes by ketamine 15 mg/kg IM. Atropine (0.044 mg/kg IM) will reduce
salivation and bronchial secretions. (Lumb & Jones 1984)

«SHEEP & GOATS:
a) 0.05-0.1 mg/kg IM (Hall & Clarke 1983)
=200, EXOTIC, WILDLIFE SPECIES:
For use of acepromazine in zoo, exotic and wildlife medicine refer to specific references, including:
a) Zoo Animal and Wildlife Immobilization and Anesthesia. West, G, Heard, D, Caulkett, N. (eds.). Blackwell Publishing, 2007.
b) Handbook of Wildlife Chemical Immobilization, 3rd Ed. Kreeger, T.J. and J.M. Arnemo. 2007.
¢) Restraint and Handling of Wild and Domestic Animals. Fowler, M (ed.), Iowa State University Press, 1995
d) Exotic Animal Formulary, 3rd Ed. Carpenter, J.W., Saunders. 2005

e) The 2009 American Association of Zoo Veterinarian Proceedings by D. K. Fontenot also has several dosages listed for restraint, anesthesia, and analgesia for a
variety of drugs for carnivores and primates. VIN members can access them at: http://goo.gl/BHRih or http://goo.gl/9UJse

Monitoring

= Cardiac rate/rhythm/blood pressure if indicated and possible to measure

= Degree of tranquilization

= Male horses should be checked to make sure penis retracts and is not injured

= Body temperature (especially if ambient temperature is very hot or cold)

Client Information
= May discolor the urine to a pink or red-brown color; this is not abnormal

= Acepromazine is FDA-approved for use in dogs, cats, and horses not intended for food

Chemistry/Synonyms
Acepromazine maleate (formerly acetylpromazine) is a phenothiazine derivative that occurs as a yellow, odorless, bitter tasting powder. One gram is soluble in 27 mL
of water, 13 mL of alcohol, and 3 mL of chloroform.

Acepromazine Maleate may also be known as: acetylpromazine maleate, “ACE”, ACP, Aceproject® , Aceprotabs® , PromAce® , Plegicil® , Notensil®, and
Atravet®.

Storage/Stability
Store protected from light. Tablets should be stored in tight containers. Acepromazine injection should be kept from freezing.

Although controlled studies have not documented the compatibility of these combinations, acepromazine has been mixed with atropine, buprenorphine, chloral
hydrate, ketamine, meperidine, oxymorphone, and xylazine. Both glycopyrrolate and diazepam have been reported to be physically incompatible with
phenothiazines, however, glycopyrrolate has been demonstrated to be compatible with promazine HC1 for injection.

Compatibility/Compounding Considerations
A study (Taylor, B.J. et al. 2009) evaluating the stability, sterility, pH, particulate formation and efficacy in laboratory rodents of compounded ketamine, acepromazine
and xylazine (KAX) supported the finding that the drugs are stable and efficacious for at least 180 days after mixing if stored at room temperature in the dark.
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documenting their compatibility and stability were not located. Both glycopyrrolate and diazepam have been reported to be physically incompatible with
phenothiazines, however glycopyrrolate has been demonstrated to be compatible with promazine HC1 for injection.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS:

Acepromazine Maleate for Injection: 10 mg/mL for injection in 50 mL vials; PromAce® (Fort Dodge); generic; (Rx). FDA-approved forms available for use in dogs,
cats and horses not intended for food.

Acepromazine Maleate Tablets: 5 mg, 10 mg & 25 mg in bottles of 100 and 500 tablets; PromAce® (Fort Dodge); generic; (Rx). FDA-approved forms available for
use in dogs, cats and horses not intended for food.

When used in an extra-label manner in food animals, it is recommended to use the withdrawal periods used in Canada: Meat: 7 days; Milk: 48 hours. Contact FARAD
(see appendix) for further guidance.

The ARCI (Racing Commissioners International) has designated this drug as a class 3 substance. See the appendix for more information.

HUMAN-LABELED PRODUCTS: None
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ACETAMINOPHEN
(ah t in-a-fen) Tylenol®, APAP, Paracetamol

ORAL ANALGESIC, ANTIPYRETIC

Prescriber Highlights

¢ Contraindicated in cats at any dosage; ferrets may be as sensitive to acetaminophen as cats

e At recommended dosages, not overly toxic to dogs, rodents, or rabbits. Dogs are more susceptible to red blood cell toxicity than are humans, so dose
carefully.

e Often used in combined dosage forms with codeine; see codeine monograph for more information

Uses/Indications

Acetaminophen is occasionally used as an oral analgesic in dogs and small mammals. It may be particularly beneficial in dogs with renal dysfunction for the treatment
of chronic pain conditions. In situations where moderate pain occurs, it may be used in combination products containing codeine, hydrocodone, or tramadol. See the
codeine, hydrocodone and tramadol monographs for more information on the use of acetaminophen combination preparations.

Pharmacology/A ctions

Acetaminophen’s exact mechanism of actions are not completely understood; it produces analgesia and antipyresis via a weak, reversible, isoform-nonspecific
inhibition of cyclooxygenase (COX-3; Cox-1-v1). Unlike aspirin, it does not possess significant antiinflammatory activity nor inhibit platelet function when given at
clinically recommended dosages.

Pharmacokinetics
Specific pharmacokinetic information in domestic animals was not located. In humans, acetaminophen is rapidly and nearly completely absorbed from the gut and is
rapidly distributed into most tissues. Approximately 25% is plasma protein bound. Dogs apparently exhibit dose dependent metabolism (saturable).

Contraindications/Precautions/Warnings
Acetaminophen is contraindicated in cats at any dosage. Severe methemoglobinemia, hematuria, and icterus can be seen. Cats are unable to significantly glucuronidate
acetaminophen leading to toxic metabolites being formed and resultant toxicity. Acetaminophen should not be used in ferrets as they may be as sensitive to
acetaminophen as are cats. At this time, acetaminophen should not be used in Sugar Gliders or Hedgehogs as its safety has not been determined.

Dogs do not metabolize acetaminophen as well as humans and its use must be judicious. While dogs are not as sensitive to acetaminophen as cats, they may also be
susceptible to methemoglobinemia when given high dosages. In dogs, it is generally not recommended to use acetaminophen during the immediate post-operative
phase (first 24 hours) due to an increased risk of hepatotoxicity.

Adyverse Effects



Because acetaminophen is not routinely used in veterinary medicine, experience on its adverse effect profile is limited. At suggested dosages in dogs, there is some
potential for renal, hepatic, GI, and hematologic effects occurring.

Reproductive/Nursing Safety
Absolute reproductive safety has not been established, but acetaminophen is apparently relatively safe for occasional use in pregnancy (no documented problems in
humans). Animal data was not located. In humans, the FDA categorizes this drug as category B for use during pregnancy (Animal studies have not yet demonstrated
risk to the fetus, but there are no adequate studies in pregnant women; or animal studies have shown an adverse effect, but adequate studies in pregnant women have
not demonstrated a risk to the fetus in the first trimester of pregnancy, and there is no evidence of risk in later trimesters.) In a separate system evaluating the safety of
drugs in canine and feline pregnancy (Papich 1989), this drug is categorized as in class: C (These drugs may have potential risks. Studies in people or laboratory
animals have uncovered risks, and these drugs should be used cautiously as a last resort when the benefit of therapy clearly outweighs the risks.)

Acetaminophen is excreted in milk in low concentrations with reported milk:plasma ratios of 0.91 to 1.42 at 1 and 12 hours, respectively. In nursing human infants,
no adverse effects have been reported.

Overdosage/A cute Toxicity

Because of the potentially severe toxicity associated with acetaminophen, consultation with an animal poison control center is highly recommended (see appendix).
Effects can include methemoglobinemia, liver necrosis, renal effects, facial and paw swelling, and keratoconjunctivitis sicca (KCS). Liver effects are more common in
dogs; facial and paw swelling and methemoglobinemia are more common in cats.

There were 1192 exposures to acetaminophen reported to the ASPCA Animal Poison Control Center (APCC) during 2008-2009. In these cases, 1083 were dogs
with 187 showing clinical signs, 99 were cats with 47 showing clinical signs, 6 were birds with 1 showing clinical signs, 1 was a pig that showed clinical signs. The
remaining 3 cases involved 2 ferrets and 1 lagomorph that showed no clinical signs. Common findings in dogs recorded in decreasing frequency included vomiting,
lethargy, methemoglobinemia, edema of the face, elevated ALT, chemosis (conjunctival swelling/edema), and trembling. Common findings in cats recorded in
decreasing frequency included methemoglobinemia, cyanosis, lethargy, vomiting, hypothermia, and anorexia.

For overdosage in dogs or cats, standard gut emptying techniques and supportive care should be administered when applicable. Further treatment with
acetylcysteine, s-adenosyl methionine (SAMe), oxygen, and blood transfusions may be warranted (Richardson 2000), (Aronson & Drobatz 1996), (Mariani & Fulton
2001), (Steenbergen 2003).

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving acetaminophen and may be of significance in veterinary
patients:

«OTHER ANALGESICS: Chronic use with acetaminophen may lead to renal pathologies

«BARBITURATES: Increased conversion of acetaminophen to hepatotoxic metabolites; potentially increased risk for hepatotoxicity
«DOXORUBICIN: May deplete hepatic glutathione, thereby leading to increased hepatic toxicity

=HALOTHANE: Acetaminophen is not recommended for use for post-operative analgesia in animals that received halothane anesthesia
=«ISONIAZID: Possible increased risk of hepatotoxicity

«PHENOTHIAZINES: Possible increased risk for hypothermia

«PROPYLENE GLYCOL: Foods containing propylene glycol (often found in wet cat foods) may increase the severity of acetaminophen-induced
methemoglobinemia or Heinz body formation.

«WARFARIN: While acetaminophen is relatively safe to use, large doses may potentiate anticoagulant effects

Laboratory Considerations

= False positive results may occur for urinary 5-hydroxyindoleacetic acid

Doses
Note: For dosages of acetaminophen/codeine, and acetaminophen/hydrocodone combination products refer to the codeine and hydrocodone monographs.

«DOGS:

As an analgesic:

a) 15 mg/kg PO q8h (Dodman 1992), (McLaughlin 2000)

b) 10 mg/kg PO q12h (Kelly 1995)

c) 10-15 mg/kg PO q12h for 5 days (Gaynor 2008)

d) In the treatment of degenerative myelopathy (in German Shepherds): 5 mg/kg PO (not to exceed 20 mg/kg per day) (Clemmons 1991)
=RABBITS/RODENTS/SMALL MAMMALS:

As an analgesic:

a) Using Children’s Tylenol®: 1-2 mg/mL in drinking water. Effective for controlling low-grade nociception. (Huerkamp 2000)

b) Mice, Rats, Gerbils, Hamsters, Guinea pigs, Chinchillas: 1-2 mg/mL in drinking water (Adamcak & Otten 2000)

Monitoring

= When used at recommended doses for pain control in otherwise healthy patients, little monitoring should be necessary. However, with chronic therapy, occasional
liver, renal and hematologic monitoring may be warranted, particularly when clinical signs occur.

Client Information

= Follow directions carefully; do not exceed dosage or increase dosing frequency. Do not administer to cats or ferrets for any reason. Keep out of reach of children.

Chemistry/Synonyms



A synthetic non-opiate analgesic, acetaminophen (also known as paracetamol) occurs as a crystalline, white powder with a slightly bitter taste. It is soluble in boiling
water and freely soluble in alcohol. Acetaminophen is known in the U.K. as paracetamol.
Acetaminophen may also be known as: paracetamol, MAPAP or APAP; many trade names are available.

Storage/Stability
Acetaminophen products should be stored at temperatures less than 40°C. Do not freeze oral solution or suspension.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None
The ARCI (Racing Commissioners International) has designated this drug as a class 4 substance. See the appendix for more information.

HUMAN-LABELED PRODUCTS:

There are many different trade names and products of acetaminophen available. The most commonly known trade name is Tylenol®. Acetaminophen is commonly
available in 325 mg, 500 mg, 650 mg tablets; 80 mg chewable tablets; 650 mg extended release tablets; 160 mg, 500 mg, & 650 mg caplets; 500 mg gelcaps; 325 mg,
& 500 mg capsules, 80 mg and 160 mg sprinkle capsules; 80 mg/0.8 mL drops; 80 mg/2.5 mL, 80 mg/5 mL, 120 mg/5 mL, & 160 mg/5 mL elixirs; 160 mg/5 mL,
500 mg/15 mL, and 100 mg/mL liquids and solutions; 80 mg, 120 mg, 125 mg, 300 mg, 325 mg and 650 mg suppositories. Combinations with other analgesics
(aspirin, codeine phosphate, hydrocodone, tramadol, oxycodone or propoxyphene) are also available.
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ACETAZOLAMIDE
ACETAZOLAMIDE SODIUM

(ah-seet-a-zole-a-mide)
Diamox®, Dazamide®
CARBONIC ANHYDRASE INHIBITOR DIURETIC; ANTIGLAUCOMA AGENT

Prescriber Highlights

e Used sometimes for metabolic alkalosis or glaucoma in small animals; HYPP in horses

¢ Contraindicated in patients with significant hepatic, renal, pulmonary or adrenocortical insufficiency, hyponatremia, hypokalemia, hyperchloremic
acidosis or electrolyte imbalance

e Give oral doses with food if GI upset occurs
¢ Electrolytes & acid/base status should be monitored with chronic or high dose therapy

e Monitor with tonometry if using for glaucoma

Uses/Indications
Acetazolamide has been used principally in veterinary medicine for its effects on aqueous humor production in the treatment of glaucoma, metabolic alkalosis, and for
its diuretic action. It may be useful as an adjunctive treatment for syringomyelia in dogs. Acetazolamide’s use in small animals is complicated by a relatively high
occurrence of adverse effects.

In horses, acetazolamide is used as an adjunctive treatment for hyperkalemic periodic paralysis (HYPP).

In humans, the drug has been used as adjunctive therapy for epilepsy and for acute high-altitude sickness.

Pharmacology/A ctions
The carbonic anhydrase inhibitors act by a noncompetitive, reversible inhibition of the enzyme carbonic anhydrase. This reduces the formation of hydrogen and
bicarbonate ions from carbon dioxide thereby reducing the availability of these ions for active transport into body secretions.

Pharmacologic effects of the carbonic anhydrase inhibitors include: decreased formation of aqueous humor, thus reducing intraocular pressure, increased renal
tubular secretion of sodium and potassium and, to a greater extent, bicarbonate, leading to increased urine alkalinity and volume. Acetazolamide has some
anticonvulsant activity, which is independent of its diuretic effects (mechanism is not fully understood, but may be due to carbonic anhydrase or a metabolic acidosis
effect).

In anesthetized cats, methazolamide did not, but acetazolamide did reduce the hypoxic ventilatory response. The authors believe this not as a result of carbonic
anhydrase inhibition, but due to acetazolamide’s effects on carotid bodies or type I cells (Teppema et al. 2006).

Pharmacokinetics
The pharmacokinetics of this agent have apparently not been studied in domestic animals. One report (Roberts 1985) states that after a dose of 22 mg/kg, the onset of
action is 30 minutes; maximal effects occur in 2—4 hours; duration of action is about 4—6 hours in small animals.
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found in the kidneys, plasma and erythrocytes. Acetazolamide has been detected in the milk of lactating dogs and it crosses the placenta (in unknown quantities).
Within 24 hours of administration, an average of 90% of the drug is excreted unchanged into the urine by tubular secretion and passive reabsorption processes.

Contraindications/Precautions/Warnings
Carbonic anhydrase inhibitors are contraindicated in patients with significant hepatic disease (may precipitate hepatic coma), renal or adrenocortical insufficiency,
hyponatremia, hypokalemia, hyperchloremic acidosis, or electrolyte imbalance. They should not be used in patients with severe pulmonary obstruction that are unable
to increase alveolar ventilation or in those who are hypersensitive to them. Long-term use of carbonic anhydrase inhibitors is contraindicated in patients with chronic,
noncongestive, angle-closure glaucoma as angle closure may occur and the drug may mask the condition by lowering intraocular pressures.

Acetazolamide should be used with caution in patients with severe respiratory acidosis or having preexisting hematologic abnormalities. Cross sensitivity between
acetazolamide and antibacterial sulfonamides may occur.

Adverse Effects
Potential adverse effects that may be encountered include: GI disturbances, CNS effects (sedation, depression, weakness, excitement, etc.), hematologic effects (bone
marrow depression), renal effects (crystalluria, dysuria, renal colic, polyuria), hypokalemia, hyperglycemia, hyponatremia, hyperuricemia, hepatic insufficiency,
dermatologic effects (rash, etc.), and hypersensitivity reactions.

At the dosages used for HYPP in horses adverse effects are reportedly uncommon.

Reproductive/Nursing Safety
Acetazolamide has been implicated in fetal abnormalities in mice and rats when used at high (10X) dosages and fetal toxicity has been noted when the drug has been
used in pregnant humans. In humans, the FDA categorizes this drug as category C for use during pregnancy (Animal studies have shown an adverse effect on the
fetus, but there are no adequate studies in humans, or there are no animal reproduction studies and no adequate studies in humans.)

In humans, the manufacturer states that either nursing or the drug must be discontinued if the mother is receiving acetazolamide. Veterinary significance is not clear.

Overdosage/A cute Toxicity
Information regarding overdosage of this drug was not located. In the event of an overdose, it is recommended to contact an animal poison control center. Monitor
serum electrolytes, blood gases, volume status, and CNS status during an acute overdose; treat symptomatically and supportively.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving acetazolamide and may be of significance in veterinary
patients:

=ALKALINE URINE: Drugs where acetazolamide-caused alkaline urine may affect their excretion rate: Decreased urinary excretion of quinidine, procainamide,
tricyclic antidepressants; Increased urinary excretion of salicylates, phenobarbital

=ASPIRIN (or other salicylates): Increased risk of acetazolamide accumulation and toxicity; increased risk for metabolic acidosis
=DIGOXIN: As acetazolamide may cause hypokalemia, increased risk for toxicity

«INSULIN: Rarely, carbonic anhydrase inhibitors interfere with the hypoglycemic effects of insulin

«METHENAMINE COMPOUNDS: Acetazolamide may negate methenamine effects in the urine

=DRUGS AFFECTING POTASSIUM (corticosteroids, amphotericin B, corticotropin, or other diuretics): Concomitant use may exacerbate potassium
depletion

«PRIMIDONE: Decreased primidone concentrations

Laboratory Considerations

= By alkalinizing the urine, carbonic anhydrase inhibitors may cause false positive results in determining urine protein when using bromphenol blue reagent
(Albustix®, Albutest®, Labstix®), sulfosalicylic acid (Bumintest®, Exton’s Test Reagent), nitric acid ring test, or heat and acetic acid test methods

= Carbonic anhydrase inhibitors may decrease iodine uptake by the thyroid gland in hyperthyroid or euthyroid patients

Doses
Directions for reconstitution of injection: Reconstitute 500 mg vial with at least 5 mL of Sterile Water for Injection; use within 24 hours after reconstitution.

=DOGS:
For adjunctive treatment of metabolic alkalosis:
a) 10 mg/kg four times daily (may aggravate volume contraction and hypokalemia) (Hardy and Robinson 1986)
For adjunctive therapy of glaucoma:
a) 10-25 mg/kg divided 2-3 times daily (Brooks 2002)
b) 50-75 mg/kg PO 2-3 times a day (Bedford 2003)
¢) 50 mg/kg IV one time; 7 mg/kg, PO three times daily (Vestre 1985)
For adjunctive therapy of hydrocephalus in pediatric patients:
a) 0.1 mg/kg PO g8h (Coates 2002)
=CATS:
For adjunctive therapy of glaucoma:
a) 50 mg/kg IV once; 7 mg/kg, PO three times daily (Vestre 1985)
=HORSES: (Note: ARCI UCGFS Class 4 Drug)
For adjunctive therapy of hyperkalemic periodic paralysis (HYPP):
A2 274 4 mo/ko PO twice dailv (Schott TT 2004)
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b) 0.5-2.2 mg/kg PO twice daily (Mayhew 2005)

¢) 2-3 mg/kg PO g8-12h when diet adjustment does not control episodes. (Valberg 2008)
«RUMINANTS:

a) 6-8 mg/kg IV, IM, or SC (Howard 1986)
=SWINE:

a) 6-8 mg/kg IV, IM, or SC (Howard 1986)

Monitoring

= Intraocular pressure tonometry (if used for glaucoma)

= Blood gases if used for alkalosis

= Serum electrolytes

= Baseline CBC with differential and periodic retests if using chronically

= Other adverse effects

Client Information
= Give with food if using oral preparation and GI upset occurs

= Notify veterinarian if abnormal bleeding or bruising occurs or if animal develops tremors or a rash

Chemistry/Synonyms
A carbonic anhydrase inhibitor, acetazolamide occurs as a white to faintly yellowish-white, odorless, crystalline powder with pKas of 7.4 and 9.1. It is very slightly
soluble in water, sparingly soluble in hot water (90-100°C) and alcohol. Acetazolamide sodium occurs as a white lyophilized solid and is freely soluble in water. The
injection has a pH of 9.2 after reconstitution with Sterile Water for Injection.

Acetazolamide may also known as: acetazolam, acetazolamidum, or sodium acetazolamide; many trade names are available.

Storage/Stability
Acetazolamide products should be stored at room temperature.

To prepare parenteral solution: reconstitute with at least 5 mL of Sterile Water for Injection. After reconstitution, the injection is stable for one week when
refrigerated, but as it contains no preservatives, it should be used within 24-hours.

Compatibility/Compounding Considerations
Acetazolamide sodium for injection is reportedly physically compatible with all commonly used IV solutions and cimetidine HCI for injection.

COMPOUNDED PREPARATION STABILITY: Acetazolamide oral suspension compounded from commercially available tablets has been published (Allen,
1996). Triturating twelve (12) 250 mg tablets with 60 mL of Ora-Plus® and gs ad to 120 mL with Ora-Sweet® (or Ora-Sweet® SF) yields a 25 mg/mL suspension
that retains >90% potency for 60 days stored at both 5°C and 25°C. The stability of acetazolamide aqueous liquids decreases at pH values above 9. The optimal
stability is reported to be between 3 and 5. Compounded preparations of acetazolamide should be protected from light.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None
The ARCI (Racing Commissioners International) has designated this drug as a class 4 substance. See the appendix for more information.

HUMAN-LABELED PRODUCTS:
Acetazolamide Oral Tablets: 125 mg, 250 mg; generic; (Rx)

Acetazolamide Extended-Release Oral Capsules: 500 mg; Diamox Sequels® (Barr); generic (Rx)

Acetazolamide Injection (lyophilized powder for solution): 500 mg; generic; (Rx)
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ACETIC ACID
(ah-see-tick ass-id) Vinegar

GI ACIDIFIER

Prescriber Highlights

e Used primarily for treatment of non-protein nitrogen-induced ammonia toxicosis (secondary to urea poisoning, etc.) in ruminants or enterolith
prevention in horses



¢ Contraindicated if potential lactic acidosis (grain overload, rumen acidosis) is possible

e Given via stomach tube

Uses/Indications
Acetic acid is used via its acidifying qualities in ruminants to treat non-protein nitrogen-induced (e.g., urea poisoning) ammonia toxicosis. It is also used as a potential
treatment to prevent enterolith formation in horses by reducing colonic pH.

Pharmacology/A ctions
Acetic acid in the rumen lowers pH due to shifting ammonia to ammonium ions and reducing absorption. It may also slow the hydrolysis of urea.

Pharmacokinetics
No information was noted.

Contraindications/Precautions/Warnings
Should not be administered to ruminants until potential lactic acidosis (grain overload, rumen acidosis) is ruled out.

Adverse Effects
Because of the unpleasant taste and potential for causing mucous membrane irritation, acetic acid is generally recommended for administration via stomach tube.

Overdosage/A cute Toxicity

When used for appropriate indications there is little likelihood of serious toxicity occurring after minor overdoses. Due to its potential corrosiveness, the greatest
concern would occur if a concentrated form of acetic acid was mistakenly used. However, one human patient who had glacial acetic acid used instead of 5% acetic
acid during colposcopy (cervix) demonstrated no detectable harm.

Drug Interactions
There are no documented drug interactions with oral acetic acid, but because of its acidic qualities it could, potentially, affect the degradation of several drugs in the
gut.

Doses
«CATTLE/RUMINANTS:
For cattle with putrefaction of rumen associated with a high rumen pH:
a) 4-10 liters of vinegar (Constable 1993)
For treatment of urea poisoning:
a) Using 5% acetic acid (vinegar) infuse 2—6 liters (for cattle) into rumen; may be repeated as necessary if clinical signs reoccur. Recovery ranges from 8§-24
hours. A post-recovery pro-biotic rumen inoculation may enhance the gain and productivity of urea poisoned animals. (Hall 2006)
=HORSES:
For enterolith prevention:
a) Using vinegar: 250 mL/450 kg body weight PO once daily (Robinson 1992)

Chemistry/Synonyms
Glacial acetic acid is C2H402. Acetic acid has a distinctive odor and a sharp acid taste. It is miscible with water, alcohol or glycerin. Much confusion can occur with
the percentages of C2H402 contained in various acetic acid solutions. Acetic Acid USP is defined as having a concentration of 36-37% C2H402. Diluted Acetic
Acid NF contains 5.7-6.3% w/v of C2H402. Solutions containing approximately 3-5% w/v of C2H402 are commonly known as vinegar. Be certain of the
concentration of the product you are using and your dilutions.

Acetic acid may also be known as: E260, eisessig (glacial acetic acid), essigsaure, etanoico, or ethanoic acid.

Storage/Stability
Acetic acid solutions should be stored in airtight containers.

Compatibility/Compounding Considerations
If diluting more concentrated forms of acetic acid to concentrations equivalent to vinegar (3-5%), use safety precautions to protect eyes and skin. It is strongly
recommended to have someone check your calculations to prevent potentially serious consequences.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None

HUMAN-LABELED PRODUCTS: None
There are no systemic products commercially available. Acetic acid (in various concentrations) may be purchased from chemical supply houses. Distilled white
vinegar is available in gallon sizes from grocery stores.
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ACETOHYDROXAMIC ACID
(ah-seet-oh-hy-drox-am-ik) Lithostat®, AHA
UREASE INHIBITOR

Prescriber Highlights

e Used occasionally in dogs for persistent struvite uroliths & persistent urease-producing bacteriuria

Contraindicated in patients with renal impairment & during pregnancy; do not use in cats

Adverse effects are common & can include GI effects (anorexia, vomiting, mouth/esophageal ulcers), hemolytic anemia, hyperbilirubinemia &
bilirubinuria

e Monitor renal function (incl. urinalysis), CBC’s, & bilirubin levels

Uses/Indications
Acetohydroxamic acid can be used in dogs as adjunctive therapy in some cases of recurrent urolithiasis or in the treatment of persistent urinary tract infections caused
by the following bacteria: E. coli, Klebsiella, Morganella morganii, Staphylococci spp., and Pseudomonas aeruginosa. Adverse effects limit its usefulness.

Pharmacology/A ctions

AHA inhibits urease thereby reducing production of urea and subsequent urinary concentrations of ammonia, bicarbonate and carbonate. While the drug does not
directly reduce urine pH, by reducing ammonia and bicarbonate production by urease-producing bacteria, it prevents increases in urine pH. The drug may act
synergistically with several antimicrobial agents (e.g., carbenicillin, gentamicin, clindamycin, trimethoprim-sulfa or chloramphenicol) in treating some urinary tract
infections. The drug’s effects on urinary pH and infection also indirectly inhibit the formation of urinary calculi (struvite, carbonate-apatite).

Pharmacokinetics

No canine specific data was located. In humans, the drug is rapidly absorbed after PO administration. Absolute bioavailability “in animals” is reported to be 50-60%.
AHA is well distributed throughout body fluids. It is partially metabolized to acetamide, which is active; 36-65% of a dose is excreted in the urine unchanged, and 9—
14% excreted in the urine as acetamide. The remainder is reportedly excreted as CO2 via the respiratory tract.

Contraindications/Precautions/Warnings
AHA is contraindicated in patients with poor renal function (e.g., serum creatinine >2.5 mg/dL) or when it is not specifically indicated (see Indications).
Acetohydroxamic acid is reportedly very toxic in cats and should not be used in felines.

Adverse Effects

In dogs, GI effects (anorexia, vomiting, mouth/esophageal ulcers), hemolytic anemia, hyperbilirubinemia and bilirubinuria have been reported. Other potential adverse
effects include: CNS disturbances (anxiety, depression, tremulousness), hematologic effects (reticulocytosis, bone marrow depression), phlebitis, and skin
rashes/alopecia. Effects on bilirubin metabolism have also been reported.

Reproductive/Nursing Safety

AHA use is considered contraindicated during pregnancy. In pregnant beagles, doses of 25 mg/kg/day caused cardiac, coccygeal, and abdominal wall abnormalities in
puppies. At high doses (>750 mg/kg) leg deformities have been noted in test animals. Higher doses (1500 mg/kg) caused significant encephalopathologies. In humans,
the FDA categorizes this drug as category X for use during pregnancy (Studies in animals or humans demonstrate fetal abnormalities or adverse reaction; reports
indicate evidence of fetal risk. The risk of use in pregnant women clearly outweighs any possible benefit.)

Overdosage/A cute Toxicity

In humans, mild overdoses have resulted in hemolysis after several weeks of treatment, particularly in patients with reduced renal function. Acute overdoses are
expected to cause clinical signs such as anorexia, tremors, lethargy, vomiting and anxiety. Increased reticulocyte counts and a severe hemolytic reaction are laboratory
findings that would be expected. Treatment for an acute overdose may include intensive hematologic monitoring with adjunctive supportive therapy, including
possible transfusions.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving acetohydroxamic acid (AHA) and may be of significance
in veterinary patients:

«IRON: AHA may chelate iron salts in the gut if given concomitantly

«sMETHENAMINE: AHA may have a synergistic effect with methenamine in inhibiting the urine pH increases caused by urease-producing Proteus spp.; AHA may
also potentiate the antibacterial effect of methenamine against these bacteria

=ALCOHOL: In humans, AHA with alcohol has resulted in rashes

Laboratory Considerations

= Although AHA is a true urease inhibitor, it apparently does not interfere with urea nitrogen determination using one of the following: urease-Berthelot, urease-
glutamate dehydrogenase or diacetyl monoxime methods.

Doses
«DOGS:

For adijunctive therapy of persistent struvite uroliths and persistent urease-producing bacteria after treating with antibiotics and calculolvtic diets:



a) 12.5 mg/kg twice daily PO (Osborne et al. 1993), (Lulich et al. 2000)

Monitoring
= CBC
= Renal/Hepatic (bilirubin) function

= Efficacy

Client Information

= This medication can cause several adverse effects in dogs; contact veterinarian if dog develops persistent or severe vomiting, has a lack of appetite, a change in urine
color, develops yellowing of the whites of the eyes, or has decreased energy/activity.

Chemistry/Synonyms
An inhibitor of urease, acetohydroxamic acid occurs as a white crystal having a pKa of 9.32-9.4 and a pH of about 9.4. 850 mg are soluble in one mL of water, and
400 mg are soluble in one mL of alcohol.

Acetohydroxamic acid may also be known as: AHA, Acetic acid oxime, N-Acetylhydroxylamide, N-Hydroxyacetamide, Lithostat® or Uronefrex®.

Storage/Stability

Tablets should be stored in tight containers.

Dosage Forms/Regulatory Status

VETERINARY-LABELED PRODUCTS: None

HUMAN-LABELED PRODUCTS: Acetohydroxamic Acid Oral Tablets: 250 mg; Lithostat® (Mission); (Rx)
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ACETYLCYSTEINE
(assah-teel-sis-tay-een) N-acetylcysteine, Mucomyst®, NAC
ANTIDOTE; MUCOLYTIC

Prescriber Highlights

e Used primarily as a treatment for acetaminophen toxicity or other hepatotoxic conditions where glutathione synthesis is inhibited or oxidative stress
occurs.

e Also has been used as an inhaled solution for its mucolytic effect and, anecdotally for treating degenerative myelopathy
e Acetylcysteine is used as a topical ophthalmic (see the Topical Ophthalmic section in the appendix)
e Has caused hypersensitivity & bronchospasm when used in pulmonary tree

¢ Administer via gastric- or duodenal tube for acetaminophen poisoning in animals on an empty stomach

Uses/Indications
Acetylcysteine is used in veterinary medicine as both a mucolytic agent in the pulmonary tree and as a treatment for acetaminophen, xylitol, or phenol toxicity in small
animals. Acetylcysteine is used investigatively as an antiinflammatory for chronic upper respiratory disease in cats, as an adjunct in heavy metal removal, and topically
in the eye to halt the melting effect of collagenases and proteinases on the cornea.

It has been used anecdotally with aminocaproic acid to treat degenerative myelopathy in dogs, but data is lacking showing efficacy.

In horses with strangles, acetylcysteine instilled into the gutteral pouch has been used to help break up chondroids and avoid the need for surgical removal.
Acetylcysteine enemas have been used in neonatal foals to break up meconium refractory to repeated enemas.

Pharmacology/A ctions
When administered into the pulmonary tree, acetylcysteine reduces the viscosity of both purulent and nonpurulent secretions and expedites the removal of these
secretions via coughing, suction, or postural drainage. The free sulfhydryl group on the drug is believed to reduce disulfide linkages in mucoproteins; this effect is most
pronounced at a pH from 7-9. The drug has no effect on living tissue or fibrin.

Acetylcysteine can reduce the extent of liver injury or methemoglobinemia after ingestion of acetaminophen or phenol, by providing an alternate substrate for
conjugation with the reactive metabolite of acetaminophen, thus maintaining or restoring glutathione levels.

Pharmacokinetics

When given orally, acetylcysteine is absorbed from the GI tract. When administered via nebulization or intratracheally into the pulmonary tract, most of the drug is
involved in the sulfhydryl-disulfide reaction and the remainder is absorbed. Absorbed drug is converted (deacetylated) into cysteine in the liver and then further
metabolized.

Contraindicatione/Precantione/Warninoc
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Acetylcysteine is contraindicated (for pulmonary indications) in animals hypersensitive to it. There are no contraindications for its use as an antidote.

Because acetylcysteine may cause bronchospasm in some patients when used in the pulmonary system, animals with bronchospastic diseases should be monitored
carefully when using this agent.

Adyverse Effects

When given orally for acetaminophen toxicity, acetylcysteine can cause GI effects (nausea, vomiting) and rarely, urticaria. Because the taste of the solution is very bad,
taste-masking agents (e.g., colas, juices) have been used. Since oral dosing of these drugs may be very difficult in animals, gastric or duodenal tubes may be necessary.
Intravenous administration appears to be very well tolerated in veterinary patients. IV boluses in humans have caused changes in blood pressure (hyper-, hypo-
tension), GI effects and allergic reactions.
Rare adverse effects reported when acetylcysteine is administered into the pulmonary tract, include: hypersensitivity, chest tightness, bronchoconstriction, and
bronchial or tracheal irritation.

Reproductive/Nursing Safety
Reproduction studies in rabbits and rats have not demonstrated any evidence of teratogenic or embryotoxic effects when used in doses up to 17 times normal. In
humans, the FDA categorizes this drug as category B for use during pregnancy (Animal studies have not yet demonstrated risk to the fetus, but there are no adequate
studies in pregnant women; or animal studies have shown an adverse effect, but adequate studies in pregnant women have not demonstrated a risk to the fetus in the
first trimester of pregnancy, and there is no evidence of risk in later trimesters.)

It is unknown if acetylcysteine enters milk. Use caution when administering to a nursing dam.

Overdosage/A cute Toxicity
The LDj5 of acetylcysteine in dogs is 1 g/kg (PO) and 700 mg/kg (IV). It is believed that acetylcysteine is quite safe (with the exception of the adverse effects listed
above) in most overdose situations.

Drug Interactions

sACTIVATED CHARCOAL: The use of activated charcoal as a gut adsorbent of acetaminophen is controversial, as charcoal may also adsorb acetylcysteine.
Because cats can develop methemoglobinemia very rapidly after ingestion of acetaminophen, do not delay acetylcysteine treatment and preferably give the first dose
intravenously. If using the solution (not labeled for injectable use), it is preferable to use a 0.2 micron in-line filter.

Doses
«DOGS:
For acetaminophen toxicity:

a) A 2-3 hour wait between activated charcoal and PO administration of acetylcysteine (NAC) is necessary. Give NAC as an initial oral loading dose of 140
mg/kg (dilute to 5% in dextrose or sterile water), followed by 70 mg/kg PO four times daily (q6h) for 7 treatments. With ingestion of massive quantities, some
authors suggest using a 280 mg/kg loading dose and continuing treatment for 12—17 doses. May also be given IV after diluting to 5% and given via slow IV over
15-20 minutes. Additional therapy may include IV fluids, blood or Oxyglobin®, ascorbic acid and SAMe. (Wismer 2006)

b) 150 mg/kg PO or IV initially, then 50 mg/kg q4h for 17 additional doses (Bailey 1986)
¢) Loading dose of 140 mg/kg PO, then 70 mg/kg PO every 6 hours for 7 treatments (Grauer & Hjelle 1988)
For phenol toxicity:

a) 140 mg/kg PO or IV initially, then 50 mg/kg q4h for 3 days. May be partially effective to reduce hepatic and renal injury. Resultant methemoglobinemia
should be treated with ascorbic acid or methylene blue. (Dorman & Dye 2005)

For hepatotoxicity secondary to xylitol poisoning:

a) Acetylcysteine at 140-280 mg/kg loading dose IV, PO; followed by 70 mg/kg four times daily; vitamin K (phytonadione) at 1.25-2.5 mg/kg PO twice daily;
plasma, SAMe at 20 mg/kg/day PO; vitamin E at 100—400 Units twice daily PO; and silymarin 20-50 mg/kg/day PO. (Talcott 2008)

For degenerative myelopathy:

a) 25 mg/kg PO g8h for 2 weeks, then q8h every other day. The 20% solution should be diluted to 5% with chicken broth or suitable diluent. Used in conjunction
with aminocaproic acid (500 mg per dog PO q8h indefinitely). Other treatments may include prednisone (0.25-0.5 mg/kg PO daily for 10 days then every other
day), Vitamin C (1000 mg PO q12h) and Vitamin E (1000 Units PO q12h). Note: No treatment has been shown to be effective in published trials. (Shell 2003)

=CATS:
For acetaminophen toxicity:

a) A 2-3 hour wait between activated charcoal and PO administration of acetylcysteine (NAC) is necessary. Give NAC as an initial oral loading dose of 140
mg/kg (dilute to 5% in dextrose or sterile water), followed by 70 mg/kg PO four times daily (q6h) for 7 treatments. With ingestion of massive quantities, some
authors suggest using a 280 mg/kg loading dose and continuing treatment for 12—17 doses. May also be given IV after diluting to 5% and given via slow IV over
15-20 minutes. Additional therapy may include IV fluids, blood or Oxyglobin®, ascorbic acid and SAMe. (Wismer 2006)

For phenol toxicity:

a) 140 mg/kg PO or IV initially, then 50 mg/kg q4h for 3 days. May be partially effective to reduce hepatic and renal injury. Resultant methemoglobinemia
should be treated with ascorbic acid or methylene blue. (Dorman & Dye 2005)

For adjunctive treatment of hepatic lipidosis (see also Carnitine):

a) Identify underlying cause of anorexia and provide a protein replete feline diet, give acetylcysteine (NAC) at 140 mg/kg IV over 20 minutes, then 70 mg/kg IV

q12h; dilute 10% NAC with saline 1:4 and administer IV using a 0.25 micron filter; correct hypokalemia and hypophosphatemia, beware of electrolyte changes
with re-feeding phenomenon (Center 2006)

=HORSES:
To help break up chondroids in the gutteral pouch:
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In neonatal foals to break up meconium refractory to repeated enemas:
a) 8 grams in 20 g sodium bicarbonate in 200 mL water (pH of 7.6), give as enema as needed to effect (Freeman 1999)

b) With foal in lateral recumbency, insert a 30 french foley catheter with a 30 cc bulb for a retention enema. Using gravity flow, infuse slowly 100-200 mL of 4%
acetylcysteine solution and retain for 3045 minutes. IV fluids and pain medication should be considered. Monitor for possible bladder distention. (Pusterla et al.
2003)

Monitoring

When used for acetaminophen poisoning:

= Hepatic enzymes (particularly in dogs)

= Acetaminophen level, if available (particularly in dogs)

= Hemogram, with methemoglobin value (particularly in cats)

= Serum electrolytes, hydration status

Client Information

= This agent should be used in a clinically supervised setting only

Chemistry/Synonyms
The N-acetyl derivative of L-cysteine, acetylcysteine occurs as a white, crystalline powder with a slight acetic odor. It is freely soluble in water or alcohol.
Acetylcysteine may also be known as: N-acetylcysteine or N-acetyl-L-cysteine, NAC, 5052 acetylcysteinum, NSC-111180, Acetadote®, Mucomyst® or ACC®.

Storage/Stability
When unopened, vials of sodium acetylcysteine should be stored at room temperature (15-30°C). After opening, vials should be kept refrigerated and used within 96
hours. The product labeled for IV use states to use within 24 hours.

Compatibility/Compounding Considerations

Acetylcysteine is incompatible with oxidizing agents; solutions can become discolored and liberate hydrogen sulfide when exposed to rubber, copper, iron, and
during autoclaving. It does not react to aluminum, stainless steel, glass or plastic. If the solution becomes light purple in color, potency is not appreciably affected, but it
is best to use non-reactive materials when giving the drug via nebulization. Acetylcysteine solutions are incompatible with amphotericin B, ampicillin sodium,
erythromycin lactobionate, tetracycline, oxytetracycline, iodized oil, hydrogen peroxide and trypsin.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None

HUMAN-LABELED PRODUCTS:
Acetylcysteine injection: 20% (200 mg/mL) in 30 mL single-dose vials, preservative free; Acetadote® (Cumberland); (Rx)

Acetylcysteine Oral Solution: 10% & 20% (as sodium) in 4 mL, 10 mL, & 30 mL vials; Mucomyst® (Sandoz); generic; (Rx)

Acetylcysteine Inhalation Solution: 10% & 20% (as sodium) in 4 mL, 10 mL, 30 mL vials & 100 mL vials (20% only); Mucomyst® (Apothecon); generic (Rx) Note:
If using this product for dilution and then intravenous dosing, it is preferable to use a 0.2 micron in-line filter.

Acetylcysteine is also available in the USA as an oral OTC nutritional product. It is usually labeled as NAC N-Acetylcysteine and is commonly found as 600 mg
capsules.
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Acetylsalicylic Acid—See Aspirin

ACITRETIN
(ase-a-fre-tin) Soriatane®

RETINOID

Note: Originally etretinate was used for certain dermatologic indications in small animals (primarily dogs). It has been withdrawn from the market and replaced
with acitretin, an active metabolite of etretinate with the same indications, but a much shorter half-life. Much of the information below is extrapolated from
etretinate data.

Prescriber Highlights

e Retinoid that may be useful for certain dermatologic conditions in small animals
¢ Contraindications: Pregnancy; Caution: Cardiovascular disease, hypertriglyceridemia or sensitivity to retinoids

o Adverse Effects: Limited experience: appears to be fairly well tolerated in small animals Potentially: anorexia/vomiting or diarrhea, cracking of foot



pads, pruritus, ventral abdominal erythema, polydipsia, lassitude, joint pain/stiffness, eyelid abnormalities & conjunctivitis (KCS), swollen tongue, &
behavioral changes

¢ Known teratogen; do not use in households with pregnant women present (Plumb’s recommendation)
® May be very expensive; may need to compound smaller capsules for small dogs or cats

® Drug-drug; drug-lab interactions

Uses/Indications
Acitretin may be useful in the treatment of canine lamellar ichthyosis, solar-induced precancerous lesions in Dalmatians or bull Terriers, actinic keratoses, squamous
cell carcinomas, and intracutaneous cornifying epitheliomas (multiple keratoacanthomas).

While the drug has provided effective treatment of idiopathic seborrhea (particularly in cocker spaniels), it is not effective in treating the ceruminous otitis that may
also be present. Results have been disappointing in treating idiopathic seborrheas seen in basset hounds and West Highland terriers.

Acitretin’s usage in cats is very limited, but etretinate has shown some usefulness in treating paraneoplastic actinic keratosis, solar-induced squamous cell carcinoma
and Bowen’s Disease in this species.

Pharmacology/A ctions
Acitretin is a synthetic retinoid agent potentially useful in the treatment of several disorders related to abnormal keratinization and/or sebaceous gland abnormalities in
small animals. The drug has some antiinflammatory activity, but its exact mechanism of action is not known.

Pharmacokinetics
Acitretin absorption is enhanced by food in the gut and is highly bound to plasma proteins. The drug is metabolized to conjugate forms that are excreted in the bile and
urine. Terminal half-life averages 50 hours in humans.

Contraindications/Precautions/Warnings
Acitretin use should not be considered when the following conditions exist: cardiovascular disease, hypertriglyceridemia or known sensitivity to acitretin. Use with
caution in patients with renal or hepatic failure.

Adverse Effects
Veterinary experience with this medication is limited, but the incidence of adverse effects appears to be less in companion animals than in people. Most animals treated
(thus far) do not exhibit adverse effects. Potential adverse effects include: anorexia/vomiting/diarrhea, cracking of foot pads, pruritus, ventral abdominal erythema,
polydipsia, lassitude, joint pain/stiffness, eyelid abnormalities and conjunctivitis (KCS), swollen tongue, and behavioral changes.

The most common adverse effect seen in cats is anorexia with resultant weight loss. If cats develop adverse effects, the time between doses may be prolonged (e.g.,
Every other week give every other day) to reduce the total dose given.

Reproductive/Nursing Safety
Acitretin is a known teratogen. Major anomalies have been reported in children of women receiving acitretin. It should not be handled by pregnant women nor used in
a household where women are pregnant or planning to become pregnant. It should be considered absolutely contraindicated in pregnant veterinary patients. In humans,
the FDA categorizes this drug as category X for use during pregnancy (Studies in animals or humans demonstrate fetal abnormalities or adverse reaction; reports
indicate evidence of fetal risk. The risk of use in pregnant women clearly outweighs any possible benefit.)

Acitretin is excreted in rat milk. At this time, it cannot be recommended for use in nursing dams.

Overdosage/A cute Toxicity
Information on overdoses with this agent remains limited. One oral overdose (525 mg) in a human patient resulted only in vomiting. The oral LDs, in rats and mice is
>4 grams/kg.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving acitretin and may be of significance in veterinary patients:

=ALCOHOL: Acitretin can form etretinate in the presence of alcohol; etretinate is a teratogen with an extremely long terminal half-life and (can persist in adipose
tissue for years)

«HEPATOTOXIC DRUGS (especially methotrexate and potentially anabolic steroids, androgens, asparaginase, erythromycins, estrogens, fluconazole,
halothane, ketoconazole, sulfonamides or valproic acid): May be increased potential for hepatotoxicity

«OTHER RETINOIDS (isotretinoin, tretinoin, or vitamin A): May cause additive toxic effects.

«TETRACYCLINES: Acitretin with tetracyclines may increase the potential for the occurrence of pseudotumor cerebri (cerebral edema and increased CSF pressure)

Laboratory Considerations

= In humans, acitretin may cause significant increases in plasma triglycerides, serum cholesterol, serum ALT (SGPT), serum AST (SGOT), and serum LDH
concentrations. Serum HDL (high density lipoprotein) concentrations may be decreased. Veterinary significance of these effects is unclear.

Doses

=DOGS:
For dermatologic conditions where retinoids may be useful:
a) 0.5-1 mg/kg PO once daily (Kwochka 2003)
b) 0.5-2 mg/kg PO once daily (Merchant 2000)



¢) For sebaceous adenitis: 0.5-1 mg/kg once daily PO (Bloom 2006)
«CATS:
For actinic keratosis/solar-induced squamous cell carcinoma; or Bowen’s Disease:

a) 10 mg per cat once daily PO. (Power & Thrke 1995) Note: This dose is for etretinate, but as the smallest capsule is 10 mg, this dose may need to suffice as well
for cats.

b) For Bowen’s Disease: 3 mg/kg/day (Guaguere et al. 1999), (Hnilica 2003)

Monitoring
= Efficacy
= Liver function tests (baseline and if clinical signs appear)

= Schirmer tear tests (monthly—especially in older dogs)

Client Information

= Acitretin should not be handled by pregnant women in the household; veterinarians must take responsibility to educate clients of the potential risk of ingestion by
pregnant females

= Food will increase the absorption of acitretin. To reduce variability of absorption, either have clients consistently give with meals or when fasted

= Long-term therapy can be quite expensive

Chemistry/Synonyms
Acitretin, a synthetic retinoid occurs as a yellow to greenish-yellow powder.
Acitretin may also be known as: acitretinum, etretin, Ro-10-1670, Ro-10-1670/000, Soriatane®, Acetrizoic Acid®, or lodophil Viscous®.

Storage/Stability
Store at room temperature and protected from light. After bottle is opened, protect from high temperature and humidity.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None

HUMAN-LABELED PRODUCTS:
Acitretin Capsules: 10 mg, 17.5 mg, 22.5 mg & 25 mg; Soriatane® (Connetics); (Rx)
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ACTH—See Corticotropin
Activated Charcoal—See Charcoal, A ctivated

ACYCLOVIR
(ay-sye-kloe-vir) Zovirax®

ANTIVIRAL (HERPES)

Prescriber Highlights

e Used primarily in birds for Pacheco’s disease; may be useful in cats for Herpes infection
e If given rapidly IV, may be nephrotoxic

¢ Oral use may cause GI distress

e Reduce dosage with renal insufficiency

e May be fetotoxic at high dosages

Uses/Indications

Acyclovir may be useful in treating herpes infections in a variety of avian species and in cats with corneal or conjunctival herpes infections. Its use in veterinary
medicine is not well established, however, and it should be used with caution. Acyclovir has relatively mild activity against Feline Herpesvirus-1 when compared to
some of the newer antiviral agents (e.g., ganciclovir, cidofovir, or penciclovir).

Acyclovir is being investigated as a treatment for equine herpes virus type-1 myeloencephalopathy in horses, but clinical efficacy has not yet been proven and the
drug’s poor oral bioavailability is problematic. There continues to be interest in finding a dosing regimen that can achieve therapeutic levels and be economically
viable, particularly since the drug’s use during a recent outbreak appeared to have some efficacy in reducing morbidity and mortality (not statistically proven). Also,
intravenous acyclovir may be economically feasible to treat some neonatal foals.



Pharmacology/A ctions
Acyclovir has antiviral activity against a variety of viruses including herpes simplex (types I and II), cytomegalovirus, Epstein-Barr, and varicella-Zoster. 1t is
preferentially taken up by these viruses, and converted into the active triphosphate form where it inhibits viral DNA replication.

Pharmacokinetics
In dogs, acyclovir bioavailability varies with the dose. At doses of 20 mg/kg and below, bioavailability is about 80%, but declines to about 50% at 50 mg/kg.
Bioavailability in horses after oral administration is very low (<4%) and oral doses of up to 20 mg/kg may not yield sufficient levels to treat equine herpes virus.
Elimination half-lives in dogs, cats and horses are approximately 3 hours, 2.6 hours, and 10 hours, respectively.
In humans, acyclovir is poorly absorbed after oral administration (approx. 20%) and absorption is not significantly affected by the presence of food. It is widely
distributed throughout body tissues and fluids including the brain, semen, and CSF. It has low protein binding and crosses the placenta. Acyclovir is primarily
hepatically metabolized and has a half-life of about 3 hours in humans. Renal disease does not significantly alter half-life unless anuria is present.

Contraindications/Precautions/Warnings
Acyclovir is potentially contraindicated (assess risk vs. benefit) during dehydrated states, pre-existing renal function impairment, hypersensitivity to it or other related
antivirals, neurologic deficits, or previous neurologic reactions to other cytotoxic drugs.

Adverse Effects
With parenteral therapy potential adverse effects include thrombophlebitis, acute renal failure, and ecephalopathologic changes (rare). GI disturbances may occur with
either oral or parenteral therapy.

Preliminary effects noted in cats, include leukopenia and anemias, which are apparently reversible with discontinuation of therapy.

Reproductive/Nursing Safety
Acyclovir crosses the placenta, but rodent studies have not demonstrated any teratogenic effects thus far. Acyclovir crosses into maternal milk but associated adverse
effects have not been noted. In humans, the FDA categorizes this drug as category C for use during pregnancy (Animal studies have shown an adverse effect on the
fetus, but there are no adequate studies in humans; or there are no animal reproduction studies and no adequate studies in humans.)

Acyclovir concentrations in milk of women following oral administration have ranged from 0.6 to 4.1 times those found in plasma. These concentrations would
potentially expose the breastfeeding infant to a dose of acyclovir up to 0.3 mg/kg/day. Data for animals was not located. Use caution when administering to a nursing
patient.

Overdosage/A cute Toxicity
Acute oral overdosage is unlikely to cause significant toxicity. GI signs predominate although renal failure is possible with higher doses. Crystalluria and elevated renal
values occurred at 188.7 mg/kg in a dog. There were 85 exposures to acyclovir reported to the ASPCA Animal Poison Control Center (APCC) during 2008-2009. In
these cases 75 were dogs with 9 showing clinical signs. The remaining 10 cases were cats with 4 showing clinical signs. Common findings in dogs recorded in
decreasing frequency included vomiting, diarrhea, and lethargy. Common findings in cats include vomiting.

Consider decontamination at 150 mg/kg or higher. Below 150 mg/kg, GI signs will likely predominate.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving acyclovir and may be of significance in veterinary patients:

sNEPHROTOXIC MEDICATIONS: Concomitant administration of IV acyclovir with nephrotoxic medications may increase the potential for nephrotoxicity
occurring. Amphotericin B may potentiate the antiviral effects of acyclovir but it also increases chances for development of nephrotoxicity.

xZIDOVUDINE: Concomitant use with zidovudine may cause additional CNS depression.

Doses
«BIRDS:
For treatment of Pacheco’s Disease:

a) 80 mg/kg PO g8h or 40 mg/kg q8h IM (do not use parenterally for more than 72 hours as it can cause tissue necrosis at site of injection) (Oglesbee & Bishop
1994)

b) 80 mg/kg in oral suspension once daily PO; mix suspension with peanut butter or add to drinking water 50 mg in 4 oz of water for 7-14 days) (Jenkins 1993)
¢) When birds are being individually treated: 80 mg/kg PO or IM twice daily (Speer 1999)

d) For prophylaxis: Exposed birds are given 25 mg/kg IM once (give IM with caution as it is very irritating), and then acyclovir is added to drinking water at 1
mg/mL and to the food at 400 mg/quart of seed for a minimum of 7 days. Quaker parrots have been treated with a gavage of acyclovir at 80 mg/kg q8h for 7
days. (Johnson-Delaney 2005)

=CATS:
For Herpesvirus-1 infections:

a) 10-25 mg/kg PO twice daily. Never begin therapy until diagnostic evaluation is completed. May be toxic in cats; monitor CBC every 2-3 weeks. (Lappin
2003)

«HORSES:

a) Although efficacy is undetermined, anecdotal use of acyclovir orally at 10 mg/kg PO 5 times daily or 20 mg/kg PO q8h may have had some efficacy in
preventing or treating horses during EHV-1 outbreaks. However, the drug’s very low oral bioavailability suggests that oral dosing is unlikely to be of much
benefit. Additional studies may further clarify the usefulness of such dosing regimens—Plumb 2010; based upon (Wilkins 2004) & (Henninger et al. 2007)

Monitoring
= Renal function tests (BUN, Serum Cr) with prolonged or IV therapy
= Cats: CBC



Chemistry/Synonyms
An antiviral agent, acyclovir (also known as ACV or acycloguanosine), occurs as a white, crystalline powder. 1.3 mg are soluble in one mL of water. Acyclovir
sodium has a solubility of greater than 100 mg/mL in water. However, at a pH of 7.4 at 37°C it is practically all unionized and has a solubility of only 2.5 mg/mL in
water. There is 4.2 mEq of sodium in each gram of acyclovir sodium.

Acyclovir may be known as: aciclovirum, acycloguanosine, acyclovir, BW-248U, Zovirax®, Acic®, Aciclobene®, Aciclotyrol®, Acivir®, Acyrax®, Cicloviral®,
Geavir®, Geavir®, Herpotern®, Isavir®, Nycovir®, Supraviran®, Viclovir®, Virherpes®, Viroxy®, Xorox®, or Zovirax®.

Storage/Stability
Acyclovir capsules and tablets should be stored in tight, light resistant containers at room temperature. Acyclovir suspension and sodium sterile powder should be
stored at room temperature.

Compatibility/Compounding Considerations

When reconstituting acyclovir sodium do not use bacteriostatic water with parabens as precipitation may occur. The manufacturer does not recommend using
bacteriostatic water for injection with benzyl alcohol because of the potential toxicity in neonates. After reconstitution with 50-100 mL of a standard electrolyte or
dextrose solution, the resulting solution is stable at 25°C for 24 hours. Acyclovir is reportedly incompatible with biologic or colloidial products (e.g., blood products
or protein containing solutions). It is also incompatible with dopamine HC1, dobutamine, fludarabine phosphate, foscarnet sodium, meperidine and morphine sulfate.
Many other drugs have been shown to be compatible in specific situations. Compatibility is dependent upon factors such as pH, concentration, temperature and
diluent used; consult specialized references or a hospital pharmacist for more specific information.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None

HUMAN-LABELED PRODUCTS:
Acyclovir Oral Tablets: 400 mg & 800 mg; Zovirax® (GlaxoSmithKline); generic; (Rx)
Acyclovir Oral Capsules: 200 mg; Zovirax® (GlaxoSmithKline); generic; (Rx)
Acyclovir Oral Suspension: 200 mg/5 mL in 473 mL; Zovirax® (GlaxoSmithKline); generic; (Rx)
Acyclovir Sodium Injection (for IV infusion only): 50 mg/mL (as sodium): generic; (Rx)
Acyclovir Powder for Injection: 500 mg/vial (as sodium) in 10 mL vials; 1000 mg/vial (as sodium) in 20 mL vials; generic; (Rx)
Acyclovir Ointment: 5% (50 mg/g) in 15 g; Zovirax® (Biovail); (Rx)
Acyclovir Cream: 5% (50 mg/g) in 2g tubes; Zovirax® (Biovail); (Rx)
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AGLEPRISTONE
(a-gle-pris-tone) Alizin®, Alizine®
INJECTABLE PROGESTERONE BLOCKER

Prescriber Highlights

¢ Injectable progesterone blocker indicated for pregnancy termination in bitches; may also be of benefit in inducing parturition or in treating pyometra
complex in dogs & progesterone-dependent mammary hyperplasia in cats

e Not currently available in USA ; marketed for use in dogs in Europe, South America, etc.

e Localized injection site reactions are most commonly noted adverse effect; other adverse effects reported in >5% of patients include: anorexia (25%),
excitation (23 %), depression (21%), & diarrhea (13%)

Uses/Indications
Aglepristone is labeled (in the U.K. and elsewhere) for pregnancy termination in bitches up to 45 days after mating.

In dogs, aglepristone may prove useful in inducing parturition or treating pyometra complex (often in combination with a prostaglandin F analog such as
cloprostenol).

In cats, it may be of benefit for pregnancy termination (one study documented 87% efficacy when administered at the recommended dog dose at day 25) or in
treating mammary hyperplasias or pyometras.

Pharmacology/A ctions

Aglepristone is a synthetic steroid that binds to the progesterone (P4) receptors thereby preventing biological effects from progesterone. In dogs, it has an affinity for
uterine progesterone receptors approximately three times that of progesterone. In queens, affinity is approximately nine times greater than the endogenous hormone. As
progesterone is necessary for maintaining pregnancy, pregnancy can be terminated or parturition induced. Abortion occurs within 7 days of administration.



Benign feline mammary hyperplasias (fibroadenomatous hyperplasia; FAHs) are usually under the influence of progesterone and aglepristone can be used to
medically treat this condition.

When used for treating pyometra in dogs, aglepristone can cause opening of the cervix and resumption of miometral contractility.

Within 24 hours of administration, aglepristone does not appreciably affect circulating plasma levels of progesterone, cortisol, prostaglandins or oxytocin. Plasma
levels of prolactin are increased within 12 hours when used in dogs during mid-pregnancy which is probably the cause of mammary gland congestion often seen in
these dogs.

Aglepristone also binds to glucocorticoid receptors but has no glucocorticoid activity; it can prevent endogenous or exogenously administered glucocorticoids from
binding and acting at these sites.

Pharmacokinetics
In dogs, after injecting two doses of 10mg/kg 24 hours apart, peak serum levels occur about 2.5 days later and mean residence time is about 6 days. The majority
(90%) of the drug is excreted via the feces.

Contraindications/Precautions/Warnings
Aglepristone is contraindicated in patients who have documented hypersensitivity to it and during pregnancy, unless used for pregnancy termination or inducing
parturition.

When being considered for use in treating pyometra in bitches, peritonitis must be ruled out before using.

Because of its antagonistic effects on glucocorticoid receptors, the drug should not be used in patients with hypoadrenocorticism or in dogs with a genetic
predisposition to hypoadrenocorticism.

The manufacturer does not recommend using the product in patients in poor health, with diabetes, or with impaired hepatic or renal function as there is no data
documenting its safety with these conditions.

Adverse Effects

As the product is in an oil-alcohol base, localized pain and inflammatory reactions (edema, skin thickening, ulceration, and localized lymph node enlargement) can be
noted at the injection site. Resolution of pain generally occurs shortly after injection; other injection site reactions usually resolve within 2—4 weeks. The manufacturer
recommends light massage of the injection site after administration. Larger dogs should not receive more than 5 mL at any one subcutaneous injection site. One source
states that severe injection reactions can be avoided if the drug is administered into the scruff of the neck.

Systemic adverse effects reported from field trials include: anorexia (25%), excitation (23%), depression (21%), vomiting (2%), diarrhea (13%) and uterine
infections (3.4%). Transient changes in hematologic (RBC, WBC indices) or biochemical (BUN, creatinine, chloride, potassium, sodium, liver enzymes) laboratory
parameters were seen in <5% of dogs treated.

When used for pregnancy termination, a brown mucoid vaginal discharge can be seen approximately 24 hours before fetal expulsion. This discharge can persist for
an additional 3-5 days. If used in bitches after the 20th day of gestation, abortion may be accompanied with other signs associated with parturition (e.g., inappetence,
restlessness, mammary congestion).

Bitches may return to estrus in as little as 45 days after pregnancy termination.

Reproductive/Nursing Safety
Unless used for pregnancy termination or at term to induce parturition, aglepristone is contraindicated during pregnancy.

One study (Baan ef al. 2005) using aglepristone to induce parturition (day 58) demonstrated no significant differences in weight gain between those puppies in the
treatment group versus the control group suggesting that aglepristone did not have effect on milk production of treated bitches.

Overdosage/A cute Toxicity
When administered at 3X (30mg/kg) recommended doses, bitches demonstrated no untoward systemic effects. Localized reactions were noted at the injection site,
presumably due to the larger volumes injected.

Drug Interactions
No documented drug interactions were noted. Theoretically, the following interactions may occur with aglepristone:

=PROGESTINS (natural or synthetic): Could reduce the efficacy of aglepristone
«GLUCOCORTICOIDS: Aglepristone could reduce the efficacy of glucocorticoid treatment

«sKETOCONAZOLE, ITRACONAZOLE, ERYTHROMY CIN: The manufacturer states that although there is no data, these drugs may interact with
aglepristone

Laboratory Considerations
None were noted

Doses

WARNING: As accidental injection of this product can induce abortion; it should not be administered or handled by pregnant women. Accidental injection can also
cause severe pain, intense swelling and ischemic necrosis that can lead to serious sequelae, including loss of a digit. In cases of accidental injection, prompt medical
attention must be sought.

«DOGS:
To terminate pregnancy (up to day 45):

a) 10 mg/kg (0.33 mL/kg) subcutaneous injection only. Repeat one time, 24 hours after the first injection. A maximum of 5 mL should be injected at any one site.
Light massage of the injection site is recommended after administration. (Label information; Alizin®—Virbac U.K.)

To induce parturition:

a) At day 60 (post-estimated LH surge): 15 mg/kg SC and another dose 24 hours later. Subsequently, give oxytocin 0.15 Units/kg SC at hourly intervals until last
pup is delivered. Additional studies confirming efficacy and safety are warranted before routine clinical application can be recommended. (Fieni, F. & Gogny
2009)



D) Un or aIter day 58 oI pregnancy: 15 mg/Kg subcutaneously; repeat in >~ nours. In tréated group, expuision oI Iirst pup occurred between 52 and 50 hours arter
treatment. Use standard protocols to assist with birth (including oxytocin to assist in pup expulsion if necessary) or to intervene if parturition does not proceed.
(Baan et al. 2005)

As an adjunct to treating pyometra/metritis:

a) When attempting to preserve fertility (mating should occur in the first or second estrus post-treatment) in bitches up to 5 years old with a lack of detectable
ovarian cysts: Treatment begun at week 2-4 of diestrus with a single SC injection of aglepristone at 10 mg/kg. Doses are repeated at days 2, 7, and 14. During
first 7 days, daily injections of amoxicillin/clavulanic acid were also given. (Jurka ef al. 2010)

b) For closed cervix: 6 mg/kg twice daily on the first day followed by the same dose once daily on days 2, 3, and 4. Some prefer using larger doses (10mg/kg)
once daily on days 1, 3, and 8, then follow up also on days 15 and 28 depending on the bitch’s condition. (Romagnoli 2003)

¢) For metritis: 10 mg/kg subcutaneously once daily on days 1, 2 and 8.

For open or closed pyometra: aglepristone 10 mg/kg subcutaneously once daily on days 1, 2 and 8 and cloprostenol 1 microgram/kg subcutaneously on days
3 to 7. Bitches with closed pyometra or with elevated temperature or dehydration should also receive intravenous fluids and antibiotics (e.g.,
amoxicillin/clavulanate at 24 mg/kg/day on days 1-5). If pyometra has not resolved, additional aglepristone doses should be given on days 14 and 28. (Fieni,
F 2006)

d) 10 mg/kg SC on days 1, 2, 8, 15, & 29. Give misoprostol 10 micrograms/kg PO twice daily on days 3 through 12. Approximately 75% of cases show
significant clinical improvement without developing the adverse effects associated with the prostaglandins (F2alpha, cloprostenol). (Fontbonne 2007)

=CATS:
For treating mammary fibroadenomatous hyperplasia:

a) 20 mg/kg aglepristone subcutaneously once weekly until resolution of signs. Cats who present with heart rates greater than 200 BPM should receive atenolol at
6.25 mg (total dose) until heart rate is less than 200 BPM with regression in size of the mammary glands. (Gorlinger ez al. 2002)

b) 10 mg/kg SC on two consecutive days, once weekly. Complete mammary regression occurs on average 3-4 weeks once treatment begun. Relapses can occur,
particularly in cats that have been treated with a long acting progestin (medroxyprogesterone acetate). These cats should be treated with aglepristone for 5 weeks.
(Jurka & Max 2009)

To terminate pregnancy (up to day 45):

a) 15 mg/kg SC twice 24 hours apart. Efficacy is 95% if administered before implantation, 85% if after implantation. Termination occurs within 3 days in 50% of
queens. (Fontbonne 2007)

Monitoring
= Clinical efficacy
= For pregnancy termination: ultrasound 10 days after treatment and at least 30 days after mating

= Adverse effects (see above)

Client Information
= Only veterinary professionals should handle and administer this product

= When used for pregnancy termination in the bitch, clients should understand that aglepristone might only be 95% effective in terminating pregnancy when used
between days 26-45

= A brown mucoid vaginal discharge can be seen approximately 24 hours before fetal expulsion
= Bitch may exhibit the following after treatment: lack of appetite, excitement, restlessness or depression, vomiting, or diarrhea

= Clients should be instructed to contact veterinarian if bitch exhibits a purulent or hemorrhagic discharge after treatment or if vaginal discharge persists 3 weeks after
treatment

= When used for pyometra, there is a substantial risk of treatment failure and ovario-hysterectomy may be required

Chemistry/Synonyms
Aglepristone is a synthetic steroid. The manufactured injectable dosage form is in a clear, yellow, oily, non-aqueous vehicle that contains arachis oil and ethanol. No
additional antimicrobial agent is added to the injection.

Aglepristone may also be known as RU-534, Alizine®, or Alizin®.

Storage/Stability
Aglepristone injection should be stored below 25°C and protected from light. The manufacturer recommends using the product within 28 days of withdrawing the first
dose.

Compatibility/Compounding Considerations

Although no incompatibilities have been reported, due to the product’s oil/alcohol vehicle formulation it should not be mixed with any other medication.
Dosage Forms/Regulatory Status

VETERINARY-LABELED PRODUCTS:

Note: Not presently available or approved for use in the USA. In several countries:

Aglepristone 30 mg/mL in 5 mL & 10 mL vials; Alizine® or Alizin® (Virbac); (Rx)

The FDA may allow legal importation of this medication for compassionate use in animals; for more information, see the Instructions for Legally Importing Drugs for
Compassionate Use in the USA found in the appendix.

HUMAN-LABELED PRODUCTS: None
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ALBENDAZOLE
(al-ben-da-zole) Albenza®, Valbazen®
ANTIPARASITIC

Prescriber Highlights

¢ Broad spectrum against a variety of nematodes, cestodes & protozoa; labeled for cattle & sheep (suspension only)
¢ Contraindicated with hepatic failure, pregnancy, lactating dairy cattle
e May cause GI effects (including hepatic dysfunction) & rarely blood dyscrasias (aplastic anemia)

* Do not use in pigeons, doves or crias

Uses/Indications
Albendazole is labeled for the following endoparasites of cattle (not lactating): Ostertagia ostertagi, Haemonchus spp., Trichostrongylus spp., Nematodius spp.,
Cooperia spp., Bunostomum phlebotomum, Oesphagostomum spp., Dictacaulus vivaparus (adult and 4th stage larva), Fasciola hepatica (adults), and Moniezia spp.

In sheep, albendazole is FDA-approved for treating the following endoparasites: Ostertagia circumcincta, Marshallagia marshalli, Haemonchus contortus,
Trichostrongylus spp., Nematodius spp., Cooperia spp., Oesphagostomum spp., Chibertia ovina, Dictacaulus filaria, Fasciola hepatica, Fascioides magna, Moniezia
expansa, and Thysanosoma actinoides.

Albendazole is also used (extra-label) in small mammals, goats and swine for endoparasite control.

In cats, albendazole has been used to treat Paragonimus kellicotti infections. In dogs and cats, albendazole has been used to treat capillariasis. In dogs, albendazole
has been used to treat Filaroides infections. It has been used for treating giardia infections in small animals, but concerns about bone marrow toxicity have diminished
enthusiasm for the drug’s use.

Pharmacology/A ctions

Benzimidazole antiparasitic agents have a broad spectrum of activity against a variety of pathogenic internal parasites. In susceptible parasites, their mechanism of
action is believed due to disrupting intracellular microtubular transport systems by binding selectively and damaging tubulin, preventing tubulin polymerization, and
inhibiting microtubule formation. Benzimidazoles also act at higher concentrations to disrupt metabolic pathways within the helminth, and inhibit metabolic enzymes,
including malate dehydrogenase and fumarate reductase.

Pharmacokinetics
Pharmacokinetic data for albendazole in cattle, dogs and cats was not located. The drug is thought better absorbed orally than other benzimidazoles. Approximately
47% of an oral dose was recovered (as metabolites) in the urine over a 9-day period.

After oral dosing in sheep, the parent compound was either not detectable or only transiently detectable in plasma due to a very rapid first-pass effect. The active
metabolites, albendazole sulphoxide and albendazole sulfone, reached peak plasma concentrations 20 hours after dosing.

Contraindications/Precautions/Warnings
The drug is not FDA-approved for use in lactating dairy cattle. The manufacturer recommends not administering to female cattle during the first 45 days of pregnancy
or for 45 days after removal of bulls. In sheep, it should not be administered to ewes during the first 30 days of pregnancy or for 30 days after removal of rams.
Pigeons and doves may be susceptible to albendazole and fenbendazole toxicity (intestinal crypt epithelial necrosis and bone marrow hypoplasia).
Nine alpaca crias receiving albendazole at dosages from 33—100 mg/kg/day once daily for 4 consecutive days developed neutropenia and severe watery diarrhea.
All required treatment and 7 of 9 animals treated died or were euthanized secondary to sepsis or multiple organ failure. (Gruntman & Nolen-Walston 2006)
In humans, caution is recommended for use in patients with liver or hematologic diseases.
Albendazole was implicated as being an oncogen in 1984, but subsequent studies were unable to demonstrate any oncogenic or carcinogenic activity of the drug.

Adverse Effects
Albendazole is tolerated without significant adverse effects when dosed in cattle or sheep at recommended dosages.

Dogs treated at 50 mg/kg twice daily may develop anorexia. Cats may exhibit clinical signs of mild lethargy, depression, anorexia, and resistance to receiving the
medication when albendazole is used to treat Paragonimus. Albendazole has been implicated in causing aplastic anemia in dogs, cats, and humans.

Reproductive/Nursing Safety
Albendazole has been associated with teratogenic and embryotoxic effects in rats, rabbits and sheep when given early in pregnancy. The manufacturer recommends
not administering to female cattle during the first 45 days of pregnancy or for 45 days after removal of bulls. In sheep, it should not be administered to ewes during the
first 30 days of pregnancy or for 30 days after removal of rams.

In humans, the FDA categorizes this drug as category C for use during pregnancy (Animal studies have shown an adverse effect on the fetus, but there are no
adequate studies in humans, or there are no animal reproduction studies and no adequate studies in humans.)

Safety during nursing has not been established.
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Doses of 300 mg/kg (30X recommended) and 200 mg/kg (20X) have caused death in cattle and sheep, respectively. Doses of 45 mg/kg (4.5X those recommended)
did not cause any adverse effects in cattle tested. Cats receiving 100 mg/kg/day for 14-21 days showed signs of weight loss, neutropenia and mental dullness.

Drug Interactions

The following drug interactions have either been reported or are theoretical in humans or animals receiving albendazole and may be of significance in veterinary
patients:

«CIMETIDINE: Increased albendazole levels in bile and cystic fluid
«DEXAMETHASONE: May increase albendazole serum levels
«PRAZIQUANTEL: May increase albendazole serum levels

Doses
«DOGS:
For Filaroides hirthi infections:

a) 50 mg/kg q12h PO for 5 days; repeat in 21 days. Clinical signs may suddenly worsen during therapy, presumably due to a reaction to worm death. (Hawkins
etal. 1989)

b) 25 mg/kg PO q12h for 5 days; may repeat in 2 weeks (also for Oslerus osleri) (Reinemeyer 1995)
For Filaroides osleri (also known as Oslerus osleri) infections:
a) 9.5 mg/kg for 55 days or 25 mg/kg PO twice daily for 5 days. Repeat therapy in 2 weeks. (Todd ez al. 1985)
For Capillaria plica:
a) 50 mg/kg q12h for 10-14 days. May cause anorexia. (Brown & Barsanti 1989)
For Paragonimus kellicotti:
a) 25 mg/kg PO q12h for 14 days (Reinemeyer 1995)
For Giardia:
a) 25 mg/kg PO twice daily for 5 days (Barr & Bowman 1994)
b) 25 mg/kg PO twice daily for 2-5 days (Lappin 2000)
For Leishmaniasis:
a) 10 mg/kg PO once daily for 30 days or 5 mg/kg PO q6h for 60 days (Greene and Watson 1998)
=CATS:
For Paragonimus kellicotti:
a) 25 mg/kg PO q12h for 14 days (Reinemeyer 1995)
For Giardia:
a) 25 mg/kg PO q12h for 3-5 days; may cause bone marrow suppression in dogs and cats. (Vasilopulos 2006)
For treatment of liver flukes (Platynosum or Opisthorchiidae families):
a) 50 mg/kg PO once daily until ova are gone (Taboada 1999)
=RABBITS/RODENTS/SMALL MAMMALS:
a) Rabbits: For Encephalitozoon phacoclastic uveitis: 30 mg/kg PO once daily for 30 days, then 15 mg/kg PO once daily for 30 days (Ivey & Morrisey 2000)
b) Rabbits: For E. cuniculi: 20 mg/kg PO once daily for 10 days. (Bryan 2009)
¢) Chinchillas: For Giardia: 50-100 mg/kg PO once a day for 3 days (Hayes 2000)
=CATTLE:
For susceptible parasites:
a) 10 mg/kg PO (Labeled directions; Valbazen®—Pfizer)
b) 7.5 mg/kg PO; 15 mg/kg PO for adult liver flukes (Roberson 1988)

¢) For adult liver flukes: 10 mg/kg PO; best used in fall when the majority are adults (little or no efficacy against immature forms). A second treatment in winter
may be beneficial. (Herd 1986)

d) For gastrointestinal cestodes: 10 mg/kg PO (Herd 1986a)
=SWINE:
For susceptible parasites:
a) 5-10 mg/kg PO (Roberson 1988)
=SHEEP & GOATS:
For susceptible parasites:
a) 7.5 mg/kg PO (0.75 mL of the suspension per 25 Ib. body weight). (Labeled directions; Valbazen® Suspension—Pfizer)
b) 7.5 mg/kg PO; 15 mg/kg PO for adult liver flukes (Roberson 1988)
¢) For adult liver flukes in sheep: 7.6 mg/kg (Paul 1986)
d) For treatment of nematodes in sheep: 3 mL of suspension per 100 Ibs of body weight PO (Bulgin 2003)
=BIRDS:
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(Jenson 1998)

Monitoring
= Efficacy
= Adverse effects if used in non-FDA-approved species or at dosages higher than recommended

= Consider monitoring CBC’s and liver enzymes (q4—6 weeks) if treating long-term (>1 month)

Client Information
= Shake well before administering

= Contact veterinarian if adverse effects occur (e.g., vomiting, diarrhea, yellowish sclera/mucous membranes or skin)

Chemistry/Synonyms
A benzimidazole anthelmintic structurally related to mebendazole, albendazole has a molecular weight of 265. It is insoluble in water and soluble in alcohol.
Albendazole may also be known as albendazolum, SKF-62979, Valbazen® or Albenza®; many other trade names are available.

Storage/Stability
Albendazole suspension should be stored at room temperature (15-30°C); protect from freezing. Shake well before using. Albendazole paste should be stored at
controlled room temperature (15-30°C); protect from freezing.

Dosage Forms/ Regulatory Status
VETERINARY-LABELED PRODUCTS:

Albendazole Suspension: 113.6 mg/mL (11.36%) in 500 mL, 1 liter, 5 liters; Valbazen® Suspension (Pfizer); (OTC). FDA-approved for use in cattle (not female cattle
during first 45 days of pregnancy or for 45 days after removal of bulls, or of breeding age) and sheep (do not administer to ewes during the first 30 days of pregnancy
or for 30 days after removal of rams). Slaughter withdrawal for cattle = 27 days at labeled doses. Slaughter withdrawal for sheep = 7 days at labeled dose. Since milk
withdrawal time has not been established, do not use in female dairy cattle of breeding age. A milk withdrawal time of 7 milkings has been proposed for sheep
(Athanasiou et al. 2009).

Albendazole Paste: 30% in 205 g (7.2 oz); Valbazen® (Pfizer); (OTC). FDA-approved for use in cattle (not female cattle during first 45 days of pregnancy or for 45
days after removal of bulls or of breeding age). Slaughter withdrawal = 27 days at labeled doses. Since withdrawal time in milk has not been established, do not use in
female dairy cattle of breeding age.

HUMAN-LABELED PRODUCTS:
Albendazole Oral Tablets: 200 mg; Albenza® (GlaxoSmithKline); (Rx)
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ALBUMIN, HUMAN
ALBUMIN, CANINE

(al-byoo-min)
NATURAL PROTEIN COLLOID

Prescriber Highlights

e Natural colloid that may be useful in increasing intravascular oncotic pressure and organ perfusion and decreasing edema secondary to crystalloid
fluid replacement, particularly in critically ill animals with reversible diseases/conditions when hypoalbuminemia is present

e Significant concerns with adverse effects, especially immune-mediated reactions when using xeno-albumin products (i.e., human albumin in dogs);
“thoughtful consideration and extreme care’” must be taken when deciding whether to use

e (Canine albumin product (lyophilized) available commercially in USA, but little data available on its safety and efficacy

e Treatment can be relatively expensive, but may be cheaper than plasma and may reduce intensive care unit stays

Uses/Indications
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include times when the patient is severely hypoalbuminemic (albumin <2.0 g/dL), severely edematous, or has systemic inflammatory response syndrome/sepsis and
increased vascular leak. Because of availability, human albumin is usually used in small animals, but this “xeno-albumin” use poses considerable risks. There is little
information available on the use of human albumin in cats.

A retrospective study evaluating 25% albumin (human) in critically ill dogs and cats, found that it could be safely administered to critically ill animals, and increase
albumin levels and systemic blood pressure (Mathews & Barry 2005). However, another retrospective study (Trow et al. 2008) evaluating albumin (human) use in 73
critically ill dogs, found that while albumin increased serum albumin, total protein, and colloid osmotic pressure, 23% of treated dogs developed at least one adverse
effect that could potentially have been caused by albumin. The authors caution that given the risks for complications and uncertain positive influence, thoughtful
consideration and extreme care must be taken when deciding whether to administer human albumin transfusions to critically ill dogs, and these concerns should be
discussed with clients; frequent monitoring should always be used.

An Italian retrospective study evaluating 5% human albumin in 418 dogs and 170 cats with critical illnesses, severe hypersensitivity reactions such as anaphylaxis,
angioedema, and urticaria were not noted in any patient record. In no case was it necessary to discontinue or interrupt the albumin infusion due to adverse effects.
Diarrhea, hyperthermia, or tremors were noted in 43% of dogs and 36% of cats treated. A combination of these adverse reactions was seen in 32% of dogs and 34% of
cats treated. Adverse reactions that developed one day or more after treatment were noted in 28% of dogs and 11% of cats treated. Reactions beyond Day 3 were not
recorded. Perivascular inflammation at catheter sites following albumin were seen in 17% of dogs and 34% of cats. This study did not measure changes in total protein,
colloid oncotic pressure or albumin.

All these studies were retrospective in nature, and prospective, controlled studies are necessary before albumin’s true benefit and risk profiles are known.

Pharmacology/A ctions

Albumin provides 75-80% of the oncotic pressure of plasma. When replacing endogenous albumin that has been lost, albumin helps prevent additional crystalloid
fluids from leaking from capillaries by reducing hydrostatic pressure. This can allow using less volume of crystalloids and increase perfusion, with less risk for edema.
Albumin (for a given species) also has other actions, including binding and transport of drugs, ions, hormones, lipids, and metals (including iron), maintenance of
endothelial integrity and permeability control, antioxidant properties, metabolic and acid-base functions, decrease platelet aggregation, augment antithrombin and
serving as a thiol-group. It is unknown what effect, if any, xeno-albumin has on these actions.

Pharmacokinetics
Endogenous circulating albumin represents 30-40% of total body albumin. Elimination of exogenously administered canine albumin is estimated to be between 20-24
days with a half-life of 8-10 days. The kinetics of human albumin in dogs or cats is not well described.

Contraindications/Precautions/Warnings
A history of hypersensitivity to albumin (human or canine) is a specific contraindication for use. Because of the risk for hypersensitivity, repeat administration of xeno-
albumin is relatively contraindicated and in otherwise healthy animals (volume depleted) albumin use should be avoided.

The label for the canine albumin products states: Dogs with a pre-existing condition resulting in volume overload should be monitored carefully during
administration of hyperosmolar products like canine albumin. Dogs with anemia or extreme dehydration should not receive canine albumin unless concurrent red
blood cell products or appropriate fluid therapy is first administered.

Adverse Effects

The incidence of adverse effects reported in retrospective studies in dogs and cats with human albumin vary widely, but they can be serious. Hypersensitivity, both
immediate (anaphylactoid; anaphylactic) and delayed (type III hypersensitivity; serum sickness) is an issue when using human albumin in dogs. These effects can be
serious and deaths have occurred. Immediate adverse effects reported include facial edema, vomiting, urticaria, hyperthermia, and shock. Should facial edema occur,
diphenhydramine should be given at 1-2 mg/kg IM and repeated every 8 hours as required (Mathews 2008). Delayed adverse effects can include lethargy, lameness,
edema, cutaneous lesions/vasculitis, vomiting, inappetence, renal failure and coagulopathies.

While the risk appears low, transmission of infectious agents from albumin products is possible.

The incidence of adverse effects in dogs associated with human albumin appears to be higher in healthy dogs than in critically ill dogs possibly due to the blunted
immune response that can be seen in critically ill patients. In a study in 6 healthy dogs given 2 mL/kg of 25% human albumin during a 1-hour period an immediate
hypersensitivity reaction (vomiting, facial edema) was seen in 1 dog and delayed adverse reactions were seen 5 to 13 days after albumin in all 6 dogs and included
lethargy, lameness, peripheral edema, ecchymoses, vomiting, and anorexia. Delayed complications in 2 of these dogs resulted in death due to renal failure and
coagulopathy and were suspected to have occurred because of serum sickness secondary to type III hypersensitivity reactions. Another dog had shock and sepsis
secondary to a multi-drug resistant E. coli infection (Francis ef al. 2007). Another study in 9 healthy dogs that were given one or two infusions of human albumin 25%
at an initial infusion rate of 0.5 mL/kg/hour that was increased incrementally to a maximum of 4 mL/kg/hour, adverse effects were seen after the first or second
infusion in 3 dogs. Anaphylactoid reactions were observed in 1 of 9 dogs during the first infusion and in the 2 dogs that were administered a second infusion. Two
dogs developed severe edema and urticaria 6 or 7 days after the initial infusion. All dogs developed anti-HSA antibodies (Cohn et al. 2007).

Rash, nausea, vomiting, tachycardia and hypotension have been reported in humans, but hypersensitivity reactions are very rare.

Reproductive/Nursing Safety

In humans, the FDA categorizes this drug as category C for use during pregnancy (Animal studies have shown an adverse effect on the fetus, but there are no
adequate studies in humans; or there are no animal reproduction studies and no adequate studies in humans.) However, it is unlikely to pose much risk to the fetus,
particularly when used appropriately. Albumin excretion into maternal milk is not known, but is unlikely to be harmful.

Overdosage/A cute Toxicity
To avoid the effects of hyperalbuminemia/hyperproteinemia, albumin levels should be followed. Most believe that serum albumin should not exceed 2.5 grams/dL
(some say 2 grams/dL) when used clinically.

Drug Interactions
While the administration of exogenous albumin could bind drugs that are highly bound to plasma proteins and affect the amount of free drug circulating, this does not
appear to be of significance when albumin is used clinically.

Laboratory Considerations

= Exogenous administration of albumin may temporarily decrease serum concentrations of calcium



Doses
«DOGS/CATS

a) Dogs: In a review of albumin (human) 25% (HSA) use in small animals the author describes when he considers using 25% human albumin: Patients with: 1)
refractory hypotension; 2) Severe hypoalbuminemic patients [albumin <1.5 g/dL or (<1.8 g/dL during dehydration and hypovolemia) with ongoing losses (e.g.,
peritonitis, pleural effusion)]; 3) Combined with FFP in hypoalbuminemic septic patients; 4) Patients that have protein-losing enteropathy before surgical biopsy;
5) Markedly hypoalbuminemic patients that continue to vomit (likely attributable to bowel edema); 6) Refractory hypotension associated with gastric dilation-
volvulus. The following is an edited dosage protocol (see the reference for more detailed information on use, etc.): When time permits (non-emergent situation), a
test dose of 0.25 mL/kg/h is given over 15 minutes while monitoring heart rate, respiratory rate, and temperature (baseline before transfusion and at end of test
dose). Discontinue infusion if adverse signs (facial swelling, or other signs of anaphylaxis or anaphylactoid reaction) develop. The maximum volume
administered to any dog by the author is 25 mL/kg (6.25 g/kg) administered continuously over 72 hours; the mean volume administered to any dog overall is 5
mL/kg (1.25 g/kg). The maximum volume given as a slow push or bolus to treat hypotension is 4 mL/kg (1 gram/kg), with a mean volume of 2 mL/kg (0.5 g/kg).
The range for a continuous rate infusion (CRI) after a bolus administration is 0.1 to 1.7 mL/kg/h (0.025-0.425 g/kg) over 4 to 72 hours. Infusions are empirically
selected to meet low normal values. The shorter infusion times are most commonly used for refractory hypotension. (Mathews 2008)

b) Dogs: The administration of 10% human albumin may be useful in dogs with reversible disease and clinically affected by marked hypoalbuminemia (serum
albumin, <1.5 g/dL) and low colloid osmotic pressure (colloid osmotic pressure, <14 mm Hg), but given the risks for complications and uncertain positive
influence, thoughtful consideration and extreme care must be taken when deciding whether to administer human albumin transfusions to critically ill dogs, and
these concerns should be discussed with clients and frequent monitoring performed. Reasonable goals for human albumin administration may be to increase
serum albumin to 2 to 2.5 g/dL and colloid osmotic pressure to 14 to 20 mm Hg. Dogs with surgical diseases and septic peritonitis should be especially
considered because of the role of albumin in wound healing. The protocol most often used for calculating the dosage of human albumin in the study was: albumin
deficit (g) = 10X (serum albumin desired—serum albumin of patient) X body weight (kg) X 0.3. Alternatively, some dogs received 0.5 to 1.25 g/kg. In the
authors’ institution, the calculated dosage of human albumin was aseptically diluted to a 10% solution with saline (0.9% NacCl) solution and administered over a
12-hour period with a transfusion filter. Because of the antigenicity of human albumin in dogs, no dog was eligible for receiving additional human albumin after 7
days following initial human albumin administration. (Trow et al. 2008)

¢) Dogs: Using the canine albumin lyophilized product (5 gram) for the treatment of hypovolemic shock or hypoalbuminemia regardless of the etiology: Dilute to
16% (add 30 mL of diluent such as sterile normal saline, Normasol® or dextrose 5%; see Compatibility/Compounding below) and administer IV at a dosage rate
of 1 mL/min. A total of 2.5-5 mL/kg body weight is recommended. Albumin may be diluted in 0.9% saline or Normosol for administration. (Product label;
Canine Albumin 5gm lyophilized— Animal Blood Resources)

Monitoring

= Pre and post serum albumin. Depending on the source, most suggest a target for serum albumin concentrations of 2-2.5 g/dL
= Pre and post colloid osmotic pressure (if possible)

= Adverse effects: body temperature, respiratory rate, blood pressure and heart rate

= Signs of volume overload

= Monitor for delayed reactions, which can occur weeks after administration

Client Information
= The medication must be given in an inpatient setting.
= Clients should understand and accept the risks, costs, and monitoring associated with albumin’s use.

Chemistry/Synonyms
Human albumin is a highly soluble, globular protein with a molecular weight of 66,500. The 5% solution has a colloid osmotic pressure (COP) similar to that of
normal plasma. Amino acid homology of human and canine albumin is about 79%, but the canine albumin molecule is 2 kDalton larger and has a different relative
charge and isoelectric point.

Albumin (human) may also be known as Alb, albumine, HSA, or albuminum. “Salt-poor” albumin is a misnomer, but still occasionally used as a designation for
25% albumin. There are a variety of tradename products, including: Albuminar®, Albutein®, Buminate®, Plasbumin®, and Flexbumin®.

Storage/Stability
5% solution: Albumin (human) 5% solution is stable for 3 years, providing storage temperature does not exceed 30°C (89°F). Protect from freezing. 25% and 20%
solutions: Store at room temperature not exceeding 30°C (86°F). Do not freeze. Do not use after expiration date.

Do not use solutions of they appear turbid or if sediment is noted. Solutions should not be used if more than 4 hours have passed since the container has been
entered as it contains no preservatives. Do not use solutions that have been frozen.

The lyophilized canine albumin product should be stored at 4-6°C (refrigerated) until use. Product is stable for 15 months as labeled. After rehydration, it should not
be stored longer than 24 hours. Refrigerated storage for rehydrated product is recommended.

Compatibility/Compounding Considerations
Albumin may be administered either in conjunction with or combined with other parenteral products such as whole blood, plasma, saline, glucose, or sodium lactate. It
is reportedly compatible with usual carbohydrate or electrolyte solutions, diltiazem or midazolam at a Y -site.

Do not mix albumin with protein hydrolysates, amino acid solutions or solutions containing alcohol.

When preparing human albumin for administration use only 16-gauge needles or dispensing pins with 20 mL vial sizes and larger. Needles or dispensing pins
should only be inserted within the stopper area delineated by the raised ring. The stopper should be penetrated perpendicular to the plane of the stopper within the ring.

Canine albumin 5 gram lyophilized, should be rehydrated by adding 30 mL of 0.9% sterile saline or Normosol® to make a 16% canine albumin solution. Dextrose
5% solution may also be used as a diluent. DO NOT use sterile water to rehydrate the product. After addition of the diluent, gently swirl the solution until all powder is
rehydrated. Once diluent is added, the vial may be warmed in a 37°C water bath to speed rehydration. Add 49 mL of appropriate diluent to obtain a 10% albumin
solution and 100 mL to obtain a 5% solution.

Dosase Forms/Resulatorv Status



VETERINARY-LABELED PRODUCTS:

Albumin, Canine, 98% lyophilized 5 g, without preservatives or plasma byproducts. (Animal Blood Resources Intl.). Product labeled for intravenous use in dogs and
only to be used by or on the order of licensed veterinarian.

HUMAN-LABELED PRODUCTS:
Albumin, Human 5% in 50 mL, 100 mL, 250 mL & 500 mL glass containers, and 25% in 20 mL, 50 mL & 100 mL vials or flex containers; Albuminar® (ZLB
Behring), Albutein® (Grifols), Albuminate® (Baxter), Flexbumin® (flexible container; Baxter), Plasbumin® (Talecris), generic; (Rx)
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ALBUTEROL SULFATE
(al-byoo-ter-ole) Salbutamol, Proventil®, Ventolin®

BETA-ADRENERGIC AGONIST
Prescriber Highlights

e Used primarily as a bronchodilator after PO or inhaled dosing
e Use with caution in patients with cardiac dysrhythmias or dysfunction, seizure disorders, hypertension or hyperthyroidism

e May be teratogenic (high doses) or delay labor

Uses/Indications
Albuterol is used principally in dogs and cats for its effects on bronchial smooth muscle to alleviate bronchospasm or cough. It is also used in horses as a
bronchodilator.

Pharmacology/A ctions

Like other beta-agonists, albuterol is believed to act by stimulating production of cyclic AMP through activation of adenyl cyclase. Albuterol is considered to be
predominantly a beta2 agonist (relaxation of bronchial, uterine, and vascular smooth muscles). At usual doses, albuterol possesses minimal betal agonist (heart)
activity. Beta-adrenergics can promote a shift of potassium away from the serum and into the cell, perhaps via stimulation of Na*-K*-ATPase. Temporary decreases in
either normal or high serum potassium levels are possible.

Pharmacokinetics

The specific pharmacokinetics of this agent have apparently not been thoroughly studied in domestic animals. In general, albuterol is absorbed rapidly and well after
oral administration. Effects occur within 5 minutes after oral inhalation; 30 minutes after oral administration (e.g., tablets). It does not cross the blood-brain barrier but
does cross the placenta. Duration of effect generally persists for 3—6 hours after inhalation and up to 12 hours (depending on dosage form) after oral administration.
The drug is extensively metabolized in the liver principally to the inactive metabolite, albuterol 4’-O-sulfate. After oral administration the serum half-life in humans has
been reported as 2.7-5 hours.

Contraindications/Precautions/Warnings
Albuterol is contraindicated in patients hypersensitive to it. It should be used with caution in patients with diabetes, hyperthyroidism, hypertension, seizure disorders, or
cardiac disease (especially with concurrent arrhythmias).

Use during the late stages of pregnancy may inhibit uterine contractions.

Adverse Effects
Most adverse effects are dose-related and those that would be expected with sympathomimetic agents including increased heart rate, tremors, CNS excitement
(nervousness) and dizziness. These effects are generally transient and mild and usually do not require discontinuation of therapy. Decreased serum potassium values
may be noted; rarely is potassium supplementation required.

The S-form of albuterol may potentially increase airway inflammation in cats. As “regular” albuterol is the racemic form (R,S-albuterol) it may also increase airway
inflammation and its use in cats should probably be limited to acute, rescue treatment only and not for chronic treatment. (Reinero 2008), (Reinero 2009). Additionally,
cats don’t like the “hiss” occurring during actuation of the metered-dose inhaler or the taste of the drug/vehicle.

Reproductive/Nursing Safety

In very large doses, albuterol is teratogenic in rodents. It should be used (particularly the oral dosage forms) during pregnancy only when the potential benefits
outweigh the risks. Like some other beta agonists, it may delay pre-term labor after oral administration. In humans, the FDA categorizes this drug as category C for use
during pregnancy (Animal studies have shown an adverse effect on the fetus, but there are no adequate studies in humans; or there are no animal reproduction
studies and no adequate studies in humans.)

Overdosage/A cute Toxicity
Clinical signs of significant overdose after systemic administration (including when dogs bite an aerosol canister) may include: arrhythmias (tachycardia and

extrasystole), hypertension, fever, vomiting, mydriasis, tremors, and CNS stimulation. Hypokalemia and hypophosphatenna may occur. There were 658 exposures to
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were cats with both showing clinical signs. Common findings in dogs recorded in decreasing frequency included tachycardia, lethargy, vomiting, hypokalemia,
panting, agitation, trembling, and tachypnea. Common findings in cats included tachycardia.

If there is a recent ingestion of tablets, and if the animal does not have significant cardiac or CNS effects, it should be handled like other overdoses (empty gut, give
activated charcoal and a cathartic). For inhalation exposure (when a dog bites an aerosol canister) decontamination is generally not effective. If cardiac arrhythmias
require treatment a beta-blocking agent (e.g., atenolol, metoprolol) can be used. Diazepam can be used for tremors. Potassium supplementation may be required. The
oral LD 50 of albuterol in rats is reported to be greater than 2 g/kg. Contact an animal poison control center for further information.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving albuterol (primarily when albuterol is given orally and not
via inhalation) and may be of significance in veterinary patients:

=BETA-ADRENERGIC BLOCKING AGENTS (e.g., propranolol): May antagonize the actions of albuterol
«DIGOXIN: Albuterol may increase the risk of cardiac arrhythmias

«INHALATION ANESTHETICS (e.g., halothane, isoflurane, methoxyflurane): Albuterol may predispose the patient to ventricular arrhythmias, particularly in
patients with preexisting cardiac disease—use cautiously

«OTHER SYMPATHOMIMETIC AMINES: Used with albuterol may increase the risk of developing adverse cardiovascular effects
«TRICYCLIC ANTIDEPRESSANTS OR MONOAMINE OXIDASE INHIBITORS: May potentiate the vascular effects of albuterol

Doses

=DOGS:
WARNING: There are several older references that state that the oral dose is 50 mg/kg q8h. This is an obvious overdose and should not be followed. A more
reasonable dose orally in dogs is: 0.05 mg/kg (50 micrograms/kg) PO q8—12h.
a) 0.05 mg/kg (50 micrograms/kg) PO q8h (Johnson 2000)

b) 0.02 mg/kg PO q12h for 5 days; if no improvement and no adverse effects may increase to 0.05 mg/kg PO q8—12h. If patient responds, reduce to lowest
effective dose. (Church 2003)

¢) For inhalation, based on a 60 Ib dog: 0.5 mL of the 0.5% solution for nebulization in 4 mL of saline nebulized every 6 hours (McConnell & Hughey 1992)
=CATS:
a) For bronchodilation in feline asthma using the 90 micrograms/puff aerosol albuterol inhaler and an appropriate spacer and mask:
For mild symptoms give one puff albuterol as needed with one puff of 110 micrograms fluticasone twice daily.

Moderate symptoms may be treated with albuterol one puff as needed with a 5 day course of prednisone at 1 mg/kg PO daily, and 220 micrograms of
fluticasone twice daily.

Severely affected cats should be treated on an emergency basis with oxygen, an intravenous dose of a glucocorticoid, 90 micrograms (one puff)
albuterol every 30 minutes as needed.

Chronic therapy should include fluticasone 220 micrograms twice daily, 90 micrograms albuterol as needed and 1 mg/kg prednisone every other day.
(Dowling 2003)

b) For intermittent (not daily) signs (e.g., wheeze, increased cough or respiratory rate and effort at rest) of feline asthma: two puffs into an appropriate spacer (e.g.,
Aerokar®) twice daily; cat should breathe through the mask and spacer for 7-10 seconds. Positive clinical effect should be seen within 5-10 minutes. Can be
used every 1/2 hour for 2—4 hours in crisis. (Padrid 2006)

=HORSES: (Note: ARCI UCGFS Class 3 Drug)

a) For rescue therapy in horses demonstrating respiratory difficulty at rest: 360 micrograms (4 puffs) inhaled; if severe airway obstruction, may give at 15 minute
increments for up to 2 hours. Continue as needed every 4-6 hours. Beneficial effects may last approximately 1 hour in severely affected horses. Longer acting
beta agonists may be necessary. Combination therapy with corticosteroids reduces tolerance that develops and enhances beta-adrenergic receptor protein
expression.

For moderate to severe disease: 360 micrograms followed in 5 minutes with aerosolized corticosteroid (beclomethasone or fluticasone) therapy. (Davis
& Rush 2002)

b) 2-3 micrograms/kg via inhalation using a specially designed mask and spacer (Aeromask® and Aerovent®) (Foreman 1999)
¢) For heaves: 0.8—-2 micrograms/kg in a metered dose inhaler (Lavoie 2003)

d) For short-acting bronchodilation: 450-900 micrograms (5—10 puffs) as needed, not to exceed 4 times per week unless in conjunction with a corticosteroid
(Mazan 2003)

e) For heaves: 360 micrograms (4 puffs) inhaled as needed. Tolerance develops rapidly if used as a sole therapy. (Rush 2006)

Monitoring
= Clinical symptom improvement; auscultation, blood gases (if indicated)
= Cardiac rate, rhythm (if warranted)

= Serum potassium, early in therapy if animal is susceptible to hypokalemia

Client Information
= Contact veterinarian if animal’s condition deteriorates or it becomes acutely ill.
= If using the aerosol, shake well before using. Be certain how to appropriately administer the product to maximize effectiveness. Do not puncture or use near an open

flame; do not allow exposure to temperatures greater than 120°F. Keep out of reach of children and pets.
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A synthetic sympathomimetic amine, albuterol sulfate occurs as a white, almost tasteless crystalline powder. It is soluble in water and slightly soluble in alcohol. One
mg of albuterol is equivalent to 1.2 mg of albuterol sulfate.

Albuterol sulfate may also be known as: salbutamol hemisulphate, salbutamol sulphate, or salbutamoli sulfas; many trade names are available.

Storage/Stability

Oral albuterol sulfate products should be stored at 2-30°C. The inhaled aerosol should be stored at room temperature; do not allow exposure to temperatures above
120°F or the canister may burst. The 0.5% nebs should be stored at room temperature; the 0.083% nebs should be stored in the refrigerator. Discard solutions if they
become colored.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None
The ARCI (Racing Commissioners International) has designated this drug as a class 3 substance. See the appendix for more information.

HUMAN-LABELED PRODUCTS:
Albuterol Oral Tablets: 2 mg & 4 mg; generic; (Rx)

Albuterol Extended Release Oral Tablets: 4 mg & 8 mg; VoSpire® ER (Dava); generic (Mylan); (Rx)
Albuterol Oral Syrup: 2 mg (as sulfate)/S mL in 473 mL; generic; (Rx)

Albuterol Aerosol: Each actualization delivers 90 micrograms albuterol in 6.7g, 6.8g, 8.5g, 18g; ProAir HFA® (Teva); Proventil HFA® (Key); Ventolin HFA®
(GlaxoSmithKline); generic; (Rx).

Albuterol Solution for Inhalation (“Nebs”): 0.083% (2.5 mg/3 mL) in 3 mL UD vials; 0.5% (5 mg/mL) in 0.5 mL vials & 20 mL with dropper; 0.021% preservative-
free (0.63 mg/3mL) & 0.042% preservative-free (1.25 mg/3 mL), in 3 mL UD vials Proventil® (Schering); AccuNeb® (Dey); generic; (Rx)

Also available: 14.7 g aerosol metered dose inhaler containing 18 mcg ipratropium bromide (an inhaled anticholinergic) and 103 mcg albuterol sulfate per puff;
Combivent® (B-I); (Rx) and 3 mL unit dose solution for inhalation (neb) containing 0.5 mg ipratropium bromide and 3 mg albuterol, DuoNeb® (Dey); (Rx)
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ALENDRONATE SODIUM
(a-len-droe-nate) Fosamax®

ORAL BISPHOSPHONATE BONE RESORPTION INHIBITOR

Prescriber Highlights

e Orally dosed bisphosphonate that reduces osteoclastic bone resorption
e Potentially useful for refractory hypercalcemia, FORLs, osteosarcoma

e Very limited clinical experience with use of this drug in animals; adverse effect profile, dosages, etc. may significantly change with more experience &
clinical research

¢ Potentially can cause esophageal erosions; risks are not clear for dogs or cats
e Accurate dosing may be difficult & bioavailability is adversely affected by food, etc.

e Cost may be an issue

Uses/Indications
Alendronate use in small animals has been limited, but it may prove useful for treating refractory hypercalcemia in dogs or cats, feline odontoclastic resorptive lesions
(FORLs), and as an osteosarcoma treatment adjuvant.

Pharmacology/A ctions

Alendronate, like other bisphosphonates, inhibits osteoclastic bone resorption by inhibiting osteoclast function after binding to bone hydroxyapatite. Secondary actions
that may contribute to therapeutic usefulness in osteogenic neoplasms include promoting apoptosis and inhibiting osteoclastogenesis, angiogenesis and cancer cell
proliferation.

Pharmacokinetics
Specific pharmacokinetic values are limited for dogs and apparently unavailable for cats. Oral bioavailability in all species studied is less than 2%. In humans,
alendronate sodium has very low oral bioavailability (<1%) and the presence of food can reduce bioavailability further to negligible amounts. In women, taking the
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Absorbed drug is rapidly distributed to bone or excreted into the urine. The drug is reportedly not highly plasma protein bound in dogs, but it is in rats. Alendronate
apparently accumulates on subgingival tooth surfaces and bordering alveolar bone. Plasma concentrations are virtually undetectable after therapeutic dosing.
Alendronate is not metabolized and drug taken up by bone is very slowly eliminated. It is estimated that the terminal elimination half-life in dogs is approximately
1000 days and, in humans, approximately 10 years, however once incorporated into bone, alendronate is no longer active.

Contraindications/Precautions/Warnings
Alendronate is contraindicated in human patients with esophageal abnormalities (e.g., strictures, achalasia) that cause delayed esophageal emptying and those who
cannot stand or sit upright for 30 minutes after administration. At present, it is not believed that small animal patients need to remain upright after administration.
Because of a lack of experience, the drug is not recommended for use in human patients with severe renal dysfunction (CrCl <35 mL/min). Alendronate should not be
used in patients who have demonstrated hypersensitivity reactions to it.

Alendronate use in small animals should be considered investigational at this point. Limited research and experience, dosing questions, risks of esophageal irritation
or ulcers, and medication expense all are potential hindrances to its therapeutic usefulness.

Adverse Effects
Little information on the specific adverse effect profile for dogs or cats is published. In humans, alendronate can cause upper GI irritation and erosions. Anecdotal
reports of GI upset, vomiting and inappetence have been reported in dogs receiving the drug. It has been suggested that after administration, walking or playing with
the dog for 30 minutes may reduce the incidence of esophageal problems. In cats, buttering the lips after administration to induce salivation and reduce esophageal
transit time has been suggested.

Other potential adverse effects of concern include jaw osteonecrosis and musculoskeletal pain.

Reproductive/Nursing Safety
Alendronate at dosages of 2 mg/kg in rats caused decreased post-implantation survival rates and at 1 mg/kg caused decreased weight gain in healthy pups. Higher
dosages (10 mg/kg) caused incomplete fetal ossification of several bone types. In humans, the FDA categorizes alendronate as category C for use during pregnancy
(Animal studies have shown an adverse effect on the fetus, but there are no adequate studies in humans; or there are no animal reproduction studies and no adequate
studies in humans.)

While it is unknown if alendronate enters maternal milk, it would be unexpected that measurable quantities would be found in milk or enough would be absorbed in
clinically significant amounts in nursing offspring.

Overdosage/A cute Toxicity
No lethality was observed in dogs receiving doses of up to 200 mg/kg. Lethality in mice and rats was seen at dosages starting at 966 mg/kg and 552 mg/kg,
respectively. Observed adverse effects associated with overdoses included hypocalcemia, hypophosphatemia, and upper GI reactions.

A recently ingested overdose should be treated with orally administered antacids or milk to bind the drug and reduce absorption. Do not induce vomiting. Monitor
serum calcium and phosphorus and treat supportively.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving alendronate and may be of significance in veterinary
patients:

=ASPIRIN: Increased risk of upper GI adverse effects

=CALCIUM-CONTAINING ORAL PRODUCTS or FOOD: Likely to significantly decrease oral bioavailability of alendronate
«RANITIDINE (IV): increased oral alendronate bioavailability two-fold in a human study

=«NSAIDS: Humans taking NSAIDs with alendronate had no higher rates of GI adverse reactions than when NSAIDs were used with placebo

Laboratory Considerations

= No specific laboratory concerns or interactions have been noted.

Doses
«DOGS:
a) For refractory hypercalcemia: 0.5-1 mg/kg PO once daily (Davies 2005)

b) For investigational treatment of histiocytic sarcoma complex: Loading dose of 70 mg/m? (NOT mg/kg) PO daily for 14 days, then every other day for 14 days,
then once weekly. Monitor for esophageal problems (excessive salivation, regurgitation). (Kitchell 2008)

=CATS:

a) For feline odontoclastic resorptive lesions (FORLs): 3 mg/kg PO q12h (Gores 2004) Note: Use for this indication in cats is at present very controversial.
(Plumb 2006)

b) For idiopathic hypercalcemia (after dietary change has been attempted): Initially 2 mg/kg PO once weekly. Most cats respond to 10 mg (total dose). Administer
at least 6 mL of water after administration and butter the lips to increase salivation and increase transit. If efficacious, effects usually seen in 3—4 weeks. Monitor
via serum ionized calcium. (Chew & Green 2006)

Monitoring
= Serum calcium (ionized)

= GI adverse effects. Note: Depending on diagnosis (e.g., hypercalcemia, adjunctive treatment of osteogenic sarcomas, or FORLs) other monitoring of serum
electrolytes (total calcium, phosphorus, potassium sodium) or disease-associated signs may be required

Client Information

= Inform clients of the “investigational” nature with using this drug in small animals
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30 minutes after dosing. See Adverse Effects for suggestions to minimize risks in dogs and cats.

Chemistry/Synonyms
Alendronate sodium is a synthetic analog of pyrophosphonate with the chemical name: (4-amino-1-hydroxy-1-phosphono-butyl) phosphonic acid. One mg is soluble
in one liter of water.

Alendronate may also be known as: Alendronic acid, Acide Alendronique, Acido Alendronico, Acidum Alendronicum, Adronat®, Alendros®, Arendal®, Onclast®
or Fosamax®.

Storage/Stability

Alendronate tablets should be stored in well-closed containers at room temperature. The oral solution should be stored at room temperature; do not freeze.
Dosage Forms/Regulatory Status

VETERINARY PRODUCTS: None

HUMAN PRODUCTS:

Alendronate Sodium Oral Tablets: 5 mg, 10 mg, 35 mg, 40 mg, & 70 mg; Fosamax® (Merck); generic; (Rx)

Alendronate Oral Solution: 70 mg (as base) in 75 mL; raspberry flavor; Fosamax® (Merck); (Rx)
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ALFAXALONE
Al-fax-a-lone) Alfaxan®

INTRAVENOUS ANESTHETIC
Prescriber Highlights

Injectable anesthetic for small animals available in some countries (U.K. Australia, New Zealand)

Negligible analgesic effects

e Respiratory depression/apnea can occur, particularly if administered rapidly IV

Use with premeds allows lower dose (and cost)

Uses/Indications
Alfaxalone may be used in dogs or cats as an intravenous induction agent prior to inhalation anesthesia or as a sole anesthetic agent for the induction and maintenance
of anesthesia for the performance of examination or surgical procedures. It can also be administered deep IM to cats as a deep sedative/light anesthetic.

Pharmacology/A ctions

Alfaxalone is a neuroactive steroid molecule with properties of a general anesthetic. The primary mechanism for the anesthetic action of alfaxalone is the modulation of
neuronal cell membrane chloride ion transport, induced by binding of alfaxalone to GABA cell surface receptors. Alfaxalone has negligible analgesic properties at
clinical doses.

Pharmacokinetics

In dogs, alfaxalone’s volume of distribution after a single injection of clinical doses (2 mg/kg) is approximately 2.5 L/kg. At this dose, clearance is about 54
mL/kg/minute and elimination terminal half-life around 27 minutes (Ferre et al. 2006). A study done in Greyhounds showed similar results when dogs were not
premedicated; however, premedicated (acepromazine/morphine) Greyhounds had substantially longer (5X) anesthetic durations and elimination half-life was
approximately 19% longer and clearance about 24% lower then when they were not premedicated (Pasloske et al. 2009).

In cats, the volume of distribution of alfaxalone is approximately 2 L/kg. Clearance is dosage dependent with doses of 5 mg/kg (clinical dose) averaging 25.1
mL/kg/minute and doses of 25 mg/kg (supraclinical dose) averaging 14.8 mL/kg/min. The elimination half-lives at these doses were 45.2 and 76.6 min respectively.
Alfaxalone has nonlinear pharmacokinetics in the cat, but with multiple doses there was no clinically relevant accumulation. (Whittem et al. 2008)

Cat and dog hepatocyte (in vitro) studies show that alfaxalone undergoes both Phase I (cytochrome P450 dependent) and Phase II (conjugation dependent)
metabolism in both species. Both cats and dogs form the same five Phase I metabolites. Phase II metabolites in cats are alfaxalone sulfate and alfaxalone glucuronide,
while only alfaxalone glucuronide is found in dogs. Alfaxalone metabolites are likely to be eliminated from both the dog and cat by the hepatic/fecal and renal routes,
similarly to other species studied.

At usual dosages, dogs or cats are expected to recover to sternal recumbency in 60-80 minutes.

Contraindications/Precautions/Warnings
Alfaxalone should not be used with other injectable general anesthetic agents. As post-induction apnea can occur, alfaxalone should only be used in circumstances
where endotracheal (ET) intubation, positive pressure ventilation and oxygen support can be administered. Following induction, ET intubation with oxygen is
recommended.

Use with caution in patients with significant hepatic dysfunction as they may require lower dosages or increased dosing intervals to maintain anesthesia. Use with



caution 1n elderly, critically 1ll or debilitated animals.

Patients should be in appropriate facilities and under sufficient supervision during the post-anesthesia recovery period. During recovery, it is preferable that animals
are not handled or disturbed as psychomotor excitement may occur. Premedication with only a benzodiazepine may increase this likelihood.

As alfaxalone does not provide analgesia, appropriate pain control should be provided.

Safety of alfaxalone has not been established in animals less than 12 weeks of age.

Adverse Effects

Respiratory depression and apnea are the biggest concerns with this agent. In clinical studies, 44% of dogs and 19% of cats experienced post-induction apnea (defined
as the cessation of breathing for 30 seconds or more). The mean duration of apnea in these animals was 100 seconds in dogs and 60 seconds in cats. Giving the drug
slowly IV with persistent monitoring should occur when using this agent. When sufficient anesthesia is induced, endotracheal intubation and oxygen supplementation
should be done. Cardiac arrhythmias may occur, but are thought to occur primarily due to hypoxemia/hypercapnia; O2 therapy is recommended as the primary
treatment should these occur, followed by appropriate cardiotherapy if required.

Reproductive/Nursing Safety

The safety has not been established in pregnancy or during lactation. Studies in pregnant mice, rats and rabbits have not demonstrated deleterious effects on gestation
of the treated animals or on the reproductive performance of their offspring. Alfaxalone’s effects upon fertility have not been evaluated.

Overdosage/A cute Toxicity
Hypoventilation, apnea, and hypotension are the most likely consequences of overdoses up to 25 mg/kg. Cardiac arrhythmias are possible. Extended monitoring with
appropriate cardiopulmonary support may be required.

Drug Interactions

The New Zealand label states that alfaxalone has been safely used in combination with the premeds acepromazine, atropine, methadone, butorphanol, diazepam and
xylazine. The concomitant use with other CNS depressants is expected to potentiate the depressant effects of either drug, and appropriate dose adjustments should be
made. A study evaluating the effects that medetomidine (4 microgram/kg) and/or butorphanol (0.1 mg/kg) had on the induction doses required for alfaxalone in dogs
found that when either was used alone average induction dose was 1.2 mg/kg and when used together average alfaxalone induction dose was 0.8 mg/kg (Maddern et
al. 2010).

Propofol, Thiopental: The label states that alfaxalone should not be used with other injectable anesthetics.

Laboratory Considerations
None noted.

Doses
=DOGS/CATS:
a) INDUCTION:
Dogs: Premedicated: 3 mg/kg IV; Not premedicated 2 mg/kg IV.
Cats: Premedicated or not premedicated: 5 mg/kg IV.

The rate of administration should be that, if required, the total dose is given over the first 60 seconds. After that, if intubation is still not possible, one further
similar dose may be administered to effect. Administration should continue until the clinician is satisfied that the depth of anesthesia is sufficient for
endotracheal intubation or until the entire dose has been administered.

MAINTENANCE:

Following induction, the animal may be intubated and maintained on alfaxalone or an inhalation anesthetic agent. Maintenance doses of alfaxalone may be
given as supplemental boluses or as constant-rate infusion. Alfaxalone has been used safely and effectively in both dogs and cats for procedures lasting for
up to one hour. The following doses suggested for maintenance of anesthesia are based on data taken from controlled laboratory and field studies and
represent the average amount of drug required to provide maintenance anesthesia for a dog or cat; however, the actual dose will be based on the response of
the individual patient.

DOGS CATS

Unpro- Pre. Unpre- Pre-

Fonted | medicatsd | medicated dicatsd
Diosee for constant rats infusion
mg'ky! &8 7 111 -4
hour
mgky/ | 013 ol- 0.16- 01—
minute | 0.15 012 018 013
mL/kg/ | 0.013- 0.01- 00le— | Do1l-
minute | 0015 0012 0.018 0.013
Bolus doss for sach 10 minutss maintenancs
mgfky | 1.2-15 1-1.2 Le-18 | L1-1.3
mLkg 0.13- oi- 0.16- 0.11-

015 012 0.18 LA E]

Where maintenance of anesthesia is with alfaxalone for procedures lasting more than 5 to 10 minutes, a butterfly needle or catheter can be left in the vein,
and small amounts of alfaxalone injected subsequently to maintain the required level and duration of anesthesia. In most cases the average duration of
recovery when using alfaxalone for maintenance will be longer than if using an inhalant gas as a maintenance agent. (Adapted from label; Alfaxan®—
Vetoquinol U.K.)

b) INDUCTION:
Dogs: 1-2 mg/kg IV slowly over 20-30 seconds while assessing the degree of anesthesia achieved.
Cats: 2-5 mg/kg IV slowly over 20-30 seconds while assessing the degree of anesthesia achieved.
MAINTENANCE:

Following induction, the animal may be maintained on alfaxalone or an inhalation anesthetic agent. Where maintenance of anesthesia is with alfaxalone for



procedures lasting more than 5 to 10 minutes, a needle or catheter can be left in the vein, and small amounts of alfaxalone may be injected up to a total dose
of 5-12 mg/kg (0.5-1.2 mL/kg). A total dose of 5—7 mg/kg (0.5-0.7 mL) would be expected to provide sufficient anesthesia for short surgical procedures
such as castration. For longer procedures, a total dose of 8—12 mg/kg (0.8—1.2 mL/kg) may be required. Recovery is not prolonged significantly following
incremental doses of alfaxalone.

As a deep sedative/light anesthetic in cats: 5-10 mg/kg IM (deep) (0.5-1 mL/kg). The suggested site of injection is the quadriceps muscle mass. A dose of
10 mg/kg IM is expected to induce deep sedation or light anesthesia sufficient to allow venepuncture or the practice of some minor surgical techniques such
as the drainage of an abscess or the repair of small superficial wounds. (Adapted from label; Alfaxan-CD RTU®—Jurox N.Z.)

=SMALL MAMMALS:

a) Rabbits: 6-9 mg/kg IV; 9 mg/kg IM. It is prudent to administer oxygen concurrently by facemask. Apnea can occur so the author recommends not using
intravenous induction unless the operator is confident with intubation. Published doses of injectable agents are for surgical anesthesia in healthy rabbits without
the concurrent use of a volatile agent and thus should be considered as the maximum dose, which may not be necessary in many cases. In practice, the
combination of an injectable induction using lower doses of the agents than required for surgical anesthesia, followed by intubation and maintenance on
isoflurane, is probably the most common approach.

Monitoring
= Level of anesthesia/CNS effects
= Respiratory depression

= Cardiovascular status (cardiac rate/rhythm; blood pressure)

Chemistry/Synonyms
Alfaxalone is 3-alpha-hydroxy-5-alpha-pregnane-11,20-dione and has a molecular weight of 332.5. It occurs as a white to creamy white powder. It is practically
insoluble in water or mineral spirits, soluble in alcohol, and freely soluble in chloroform.

The commercial injection occurs as a clear, colorless sterile solution without preservatives. It is a water-soluble formulation containing 2-hydroxypropyl-beta-
cyclodextrin (HPCD) as the solubilizing agent. Another product containing alfaxalone, Saffan® was marketed in the 1970’s as an intravenous anesthetic agent for cats,
but contained a polyethoxylated castor oil as the solubilizing agent which caused significant histamine release via mast cell degranulation. This product was
subsequently removed from the market.

The UK labels states to discard any remaining solution in the vial after use, but the New Zealand label states that “Contents of broached vials should preferably be
used within 24 hours, but may be stored if necessary at 4°C for up to 7 days provided contamination is avoided. Do not use broached vials if the solution is not clear,
colorless and free from particulate matter.”

Alfaxalone may also be known as alfaksaloni, alfaxalon, alfaxalona, alfaxalonum, alphaxalone, or GR-2/234. A common tradename is Alfaxan®.

Storage/Stability
Alfaxalone solution for injection should be stored at room temperature (<30°C) and protected from light. Do not freeze.

Dosage Forms/Regulatory Status

VETERINARY-LABELED PRODUCTS: None in the USA.

Alfaxalone is available in several other countries, including UK, New Zealand, and Australia as a 10 mg/mL injection and depending on the market, in 10 mL and 20
mL vials. Trade name is Alfaxan® (Vetoquinol, Jurox). It requires a veterinary prescription.

HUMAN-LABELED PRODUCTS: None
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ALFENTANIL HCL
(al-fen-ta-nil) Alfenta®
OPIATE ANESTHETIC ADJUNCT

Prescriber Highlights

Injectable, potent opiate that may be useful for adjunctive anesthesia, particularly in cats

e Marginal veterinary experience & little published data available to draw conclusions on appropriate usage in veterinary species

Dose-related respiratory & CNS depression are the most likely adverse effects seen

* Dose may need adjustment in geriatric patients & those with liver disease

Class-II controlled substance; relatively expensive

Uses/Indications
An opioid analgesic, alfentanil may be useful for anesthesia, analgesia, or sedation similar to fentanyl; fentanyl is generally preferred because of the additional
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(i.e., propofol or isoflurane) concentrations.
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Pharmacology/A ctions
Alfentanil is a potent mu opioid with the expected sedative, analgesic, and anesthetic properties. When comparing analgesic potencies after IM injection, 0.4-0.8 mg of
alfentanil is equivalent to 0.1-0.2 mg of fentanyl and approximately 10 mg of morphine.

Pharmacokinetics
The pharmacokinetics of alfentanil have been studied in the dog. The drug’s steady state volume of distribution is about 0.56 L/kg, clearance is approximately 30
mL/kg/minute, and the terminal half-life is approximately 20 minutes.

In humans, onset of anesthetic action occurs within 2 minutes after intravenous dosing, and within 5 minutes of intramuscular injection. Peak effects occur
approximately 15 minutes after IM injection. The drug has a volume of distribution of 0.4-1 L/kg. About 90% of the drug is bound to plasma proteins. Alfentanil is
primarily metabolized in the liver to inactive metabolites that are excreted by the kidneys into the urine; only about 1% of the drug is excreted unchanged into the urine.
Total body clearance in humans ranges from 1.6—-17.6 mL/minute/kg. Clearance is decreased by about 50% in patients with alcoholic cirrhosis or in those that are
obese. Clearance is reduced by approximately 30% in geriatric patients. Elimination half-life in humans is about 100 minutes.

Contraindications/Precautions/Warnings

Alfentanil is contraindicated in patients hypersensitive to opioids. Because of the drug’s potency and potential for significant adverse effects, it should only be used in
situations where patient vital signs can be continuously monitored. Initial dosage reduction may be required in geriatric or debilitated patients, particularly those with
diminished cardiopulmonary function.

Adverse Effects
Adverse effects are generally dose related and consistent with other opiate agonists. Respiratory depression, bradycardia, and CNS depression are most likely to be
encountered. Bradycardia is usually responsive to anticholinergic agents. Dose-related skeletal muscle rigidity is not uncommon and neuromuscular blockers are
routinely used. Alfentanil has rarely been associated with asystole, hypercarbia and hypersensitivity reactions.

Respiratory or CNS depression may be exacerbated if alfentanil is given with other drugs that cause those effects.

Reproductive/Nursing Safety
In humans, the FDA categorizes alfentanil as a category C drug for use during pregnancy (Animal studies have shown an adverse effect on the fetus, but there are no
adequate studies in humans, or there are no animal reproduction studies and no adequate studies in humans). If alfentanil is administered systemically to the mother
close to giving birth, offspring may show behavioral alterations (hypotonia, depression) associated with opioids. Although high dosages given for 10-30 days to
laboratory animals have been associated with embryotoxicity, it is unclear if this is a result of direct effects of the drug or as a result of maternal toxicity secondary to
reduced food and water intake.

The effects of alfentanil on lactation or its safety for nursing offspring is not well defined, but it is unlikely to cause significant effects when used during anesthetic
procedures in the mother.

Overdosage/A cute Toxicity

Intravenous, severe overdosages may cause circulatory collapse, pulmonary edema, seizures, cardiac arrest and death. Less severe overdoses may cause CNS and
respiratory depression, coma, hypotension, muscle flaccidity and miosis. Treatment is a combination of supportive therapy, as necessary, and the administration of an
opiate antagonist such as naloxone. Although alfentanil has a relatively rapid half-life, multiple doses of naloxone may be necessary. Because of the drug’s potency,
the use of a tuberculin syringe to measure dosages less than 1 mL with a dosage calculation and measurement double-check system, are recommended.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving alfentanil and may be of significance in veterinary patients:

«DRUGS THAT INHIBIT HEPATIC ISOENZYME CYP3A4, such as erythromycin, cimetidine, ketoconazole, itraconazole, fluconazole or diltiazem: May
increase the half-life and decrease the clearance of alfentanil leading to prolonged effect and an increased risk of respiratory depression

=DRUGS THAT DEPRESS CARDIAC FUNCTION OR REDUCE VAGAL TONE, such as beta-blockers or other anesthetic agents: May produce
bradycardia or hypotension if used concurrently with alfentanil

Laboratory Considerations

= Patients receiving opiates may have increased plasma levels of amylase or lipase secondary to increased biliary tract pressure. Values may be unreliable for 24 hours
after administration of alfentanil.

Doses
(Note: in very obese patients, figure dosages based upon lean body weight.)

«DOGS:
As a premed:

a) 5 micrograms/kg alfentanil with 0.3—-0.6 mg of atropine IV 30 seconds before injecting propofol can reduce the dose of propofol needed to induce anesthesia to
2 mg/kg, but apnea may still occur. (Hall ez al. 2001b)

As a constant rate infusion for pain:

a) Loading dose of 0.5—1 micrograms/kg, then a CRI of 0.5-1 micrograms/kg per minute. (Grint 2008)
As an analgesic supplement to anesthesia:

a) 2-5 micrograms/kg IV q20 minutes. (Hall ef al. 2001b), (Hall ez al. 2001a)

b) For intra-operative analgesia in patients with intracranial disease: 0.2 micrograms/kg/minute (Raisis 2005)

Monitoring

= Anesthetic and/or analeesic efficacv
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» Cardiac and respiratory rate

= Pulse oximetry or other methods to measure blood oxygenation when used for anesthesia

Client Information

= Alfentanil is a potent opiate that should only be used by professionals in a setting where adequate patient monitoring is available

Chemistry/Synonyms
A phenylpiperidine opioid anesthetic-analgesic related to fentanyl, alfentanil HC1 occurs as a white to almost white powder. It is freely soluble in alcohol, water,
chloroform or methanol. The commercially available injection has a pH of 4-6 and contains sodium chloride for isotonicity. Alfentanil is more lipid soluble than
morphine, but less so than fentanyl.

Alfentanil may also be known as: alfentanyl, Alfenta®, Fanaxal®, Fentalim®, Limifen®, or Rapifen®.

Storage/Stability
Alfentanil injection should be stored protected from light at room temperature.

Compatibility/Compounding Considerations
In concentrations of up to 80 micrograms/mL, alfentanil injection has been shown to be compatible with Normal Saline, D5 in Normal Saline, D5W, and Lactated
Ringers.

Dosage Forms/Regulatory Status

VETERINARY-LABELED PRODUCTS: None

The ARCI (Racing Commissioners International) has designated this drug as a class 1 substance. See the appendix for more information.
HUMAN-LABELED PRODUCTS:

Alfentanil HCI for injection: 500 micrograms (as base)/mL in 2, 5 mL, 10 mL,& 20 mL amps; preservative-free; Alfenta® (Akorn); generic (Abbott); (Rx, C-II).
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ALLOPURINOL
(al-oh-pyoor-i-nol) Zyloprim®
XANTHINE OXIDASE INHIBITOR; PURINE ANALOG

Prescriber Highlights

e Used as a uric acid reducer in dogs, cats, reptiles & birds & as an alternative treatment Leishmaniasis & Trypanosomiasis in dogs
e Use with caution (dosage adjustment may be required) in patients with renal or hepatic dysfunction

¢ Contraindicated in red-tailed hawks & should be used with caution, if at all, in other raptors

® Diet may need to be adjusted to lower purine

o GI effects are most likely adverse effects, but hypersensitivity, hepatic & renal effects can occur

e Many potential drug interactions

Uses/Indications
The principle veterinary uses for allopurinol are for the prophylactic treatment of recurrent uric acid uroliths and hyperuricosuric calcium oxalate uroliths in dogs,
particularly Dalmatians. It has also been used in an attempt to treat gout in pet birds and reptiles.

Allopurinol has been recommended as an alternative treatment for canine Leishmaniasis. Although it appears to have clinical efficacy, it must be used for many
months of treatment and does not apparently clear the parasite in most dogs at usual dosages. Allopurinol may also be useful for American Trypanosomiasis.

Pharmacology/A ctions
Allopurinol and its metabolite, oxypurinol, inhibit the enzyme xanthine oxidase. Xanthine oxidase is responsible for the conversion of oxypurines (e.g., hypoxanthine,
xanthine) to uric acid. Hepatic microsomal enzymes may also be inhibited by allopurinol. It does not increase the renal excretion of uric acid nor does it possess any
antiinflammatory or analgesic activity.

Allopurinol is metabolized by Leishmania into an inactive form of inosine that is incorporated into the organism’s RNA leading to faulty protein and RNA
synthesis.

Allopurinol, by inhibiting xanthine oxidase, can inhibit the formation of superoxide anion radicals, thereby providing protection against hemorrhagic shock and
myocardial ischemia in laboratory conditions. The clinical use of the drug for these indications requires further study.

Pharmacokinetics
In Dalmatians, absorption rates were variable between subjects. Peak levels occur within 1-3 hours after oral dosing. Elimination half-life is about 2.7 hours. In dogs



(not necessarily Dalmatians), the serum half-life of allopurinol is approximately 2 hours and for oxipurinol, 4 hours. Food does not appear to alter the absorption of
allopurinol in dogs.

In horses, oral bioavailability of allopurinol is low (approximately 15%). Allopurinol is rapidly converted to oxypurinol in the horse as the elimination half-life of
allopurinol is approximately 5-6 minutes. Oxypurinol has an elimination half-life of about 1.1 hours in the horse.

In humans, allopurinol is approximately 90% absorbed from the GI tract after oral dosing. Peak levels after oral allopurinol administration occur 1.5 and 4.5 hours
later, for allopurinol and oxypurinol, respectively.

Allopurinol is distributed in total body tissue water but levels in the CNS are only about 50% of those found elsewhere. Neither allopurinol nor oxypurinol are
bound to plasma proteins, but both drugs are excreted into milk.

Xanthine oxidase metabolizes allopurinol to oxypurinol. In humans, the serum half-life for allopurinol is 1-3 hours and for oxypurinol, 18-30 hours. Half-lives are
increased in patients with diminished renal function. Both allopurinol and oxypurinol are dialyzable.

Contraindications/Precautions/Warnings
Allopurinol is contraindicated in patients who are hypersensitive to it or have previously developed a severe reaction to it. It should be used cautiously and with
intensified monitoring in patients with impaired hepatic or renal function. When used in patients with renal insufficiency, dosage reductions and increased monitoring
are usually warranted.

Allopurinol does not appear to be effective in dissolving urate uroliths in dogs with portovascular anomalies.

Red-tailed hawks appear to be sensitive to the effects of allopurinol. Doses at 50 mg/kg PO once daily caused clinical signs of vomiting and hyperuricemia with
renal dysfunction. Doses of 25 mg/kg PO once daily were safe but not effective in reducing plasma uric acid.

Adverse Effects
Adverse effects in dogs are apparently uncommon with allopurinol when fed low purine diets. There has been one report of a dog developing hemolytic anemia and
trigeminal neuropathy while receiving allopurinol. Xanthine coatings have formed around ammonium urate uroliths in dogs that have been fed diets containing purine.
If the drug is required for chronic therapy, reduction of purine precursors in the diet with dosage reduction should be considered.

Several adverse effects have been reported in humans including GI distress, bone marrow suppression, skin rashes, hepatitis, and vasculitis. Human patients with
renal dysfunction are at risk for further decreases in renal function and other severe adverse effects unless dosages are reduced. Until further studies are performed in
dogs with decreased renal function, the drug should be used with caution and at reduced dosages.

Reproductive/Nursing Safety
While the safe use of allopurinol during pregnancy has not been established, dosages of up to 20 times normal in rodents have not demonstrated decreases in fertility.
Infertility in males (humans) has been reported with the drug, but a causal effect has not been firmly established. In humans, the FDA categorizes this drug as category
C for use during pregnancy (Animal studies have shown an adverse effect on the fetus, but there are no adequate studies in humans; or there are no animal
reproduction studies and no adequate studies in humans.)

Allopurinol and oxypurinol may be excreted into milk; use caution when allopurinol is administered to a nursing dam.

Overdosage/A cute Toxicity
Vomiting has been seen in dogs at doses >44 mg/kg per the APCC database. A human ingesting 22.5 grams did not develop serious toxicity. The oral LD 50 in mice
is 78 mg/kg.

There were 52 exposures to allopurinol reported to the ASPCA Animal Poison Control Center (APCC) during 2008-2009. In these cases, 51 were dogs with 6
showing clinical signs. The remaining 1 reported case was a cat that showed no symptoms. Common findings recorded in decreasing frequency included vomiting and
trembling.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving allopurinol and may be of significance in veterinary
patients:

=AMINOPHYLLINE or THEOPHYLLINE: Large doses of allopurinol may decrease metabolism thereby increasing their serum levels

=AMOXICILLIN or AMPICILLIN: In humans, concomitant use with allopurinol has been implicated in increased occurrences of skin rashes; the veterinary
significance of this interaction is unknown

=AZATHIOPRINE or MERCAPTOPURINE: Allopurinol may inhibit metabolism and increase toxicity; if concurrent use is necessary, dosages of the
antineoplastic/immunosuppressive agent should be reduced initially to 25-33% of their usual dose and then adjusted, dependent upon patient’s response

«CHLORPROPAMIDE: Allopurinol may increase risks for hypoglycemia and hepato-renal reactions

=CY CLOPHOSPHAMIDE: Increased bone marrow depression may occur in patients receiving both allopurinol and cyclophosphamide
«CYCLOSPORINE: Allopurinol may increase cyclosporine levels

«DIURETICS (Furosemide, Thiazides, Diazoxide, and Alcohol): Can increase uric acid levels

=ORAL ANTICOAGULANTS (e.g., Warfarin): Allopurinol may reduce the metabolism of warfarin thereby increasing effect
«TRIMETHOPRIM/SULFAMETHOXAZOLE: In a few human patients, thrombocytopenia has occurred when used with allopurinol

sURICOSURIC AGENTS (e.g., Probenecid, Sulfinpyrazone): May increase the renal excretion of oxypurinol and thereby reduce xanthine oxidase inhibition; in
treating hyperuricemia the additive effects on blood uric acid may, in fact, be beneficial to the patient

«URINARY ACIDIFIERS (e.g., Methionine, Ammonium Chloride) May reduce the solubility of uric acid in the urine and induce urolithiasis

Doses
«DOGS:
For urate uroliths:

a) For dissolution: 15 mg/kg PO q12h; only in conjunction with low purine foods.

o~~~



withh dictary therapy, with the opuon oI réaing iniréquent €pisodes ol urate uroiitn rormatuon with dissofution protocols. (USsoorne et at. 2UU5)
b) 7-10 mg/kg PO three times daily for both dissolution and prevention. Goal is to reduce urine urate:creatinine ratio by 50%. (Senior 1989)
For Leishmaniasis:

a) First line treatment: Meglumine antimoniate (N-methylglucamine antimoniate) 75 - 100 mg/kg once daily for 4-8 weeks plus allopurinol 10 mg/kg PO twice
daily for 6-12 months. Second line treatment: Miltofosine 2 mg/kg PO once daily for 4 weeks plus allopurinol 10 mg/kg PO twice daily for 6-12 months OR
allopurinol alone at 10 mg/kg PO twice daily for 6-12 months. (Solano-Gallego et al. 2009)

b) Meglumine antimoniate (100 mg/kg/day SQ) until resolution, with allopurinol at 20 mg/kg PO q12h for 9 months.
An alternate protocol using allopurinol alone: allopurinol 10 mg/kg PO q8h or 10-20 mg/kg PO q12h for 1-4 months. (Brosey 2005)

c) If possible use with meglumine antimoniate, if not, use allopurinol alone at 10 mg/kg PO twice daily. If animal has renal insufficiency, use at 5 mg/kg PO twice
daily. (Font 1999)

d) 15 mg/kg PO twice daily for months (Lappin 2000)
=BIRDS:
For gout:
a) In budgies and cockatiels: Crush one 100 mg tablet into 10 mL of water. Add 20 drops of this solution to one ounce of drinking water. (McDonald 1989)

b) For parakeets: Crush one 100 mg tablet into 10 mL of water. Add 20 drops of this solution to one ounce of drinking water or give 1 drop 4 times daily. (Clubb
1986)

=REPTILES:
a) For elevated uric acid levels in renal disease in lizards: 20 mg/kg PO once daily (de la Navarre 2003)
b) For gout: 20 mg/kg PO once daily. Suggested dosage based upon human data as dose is not established for reptiles. (Johnson-Delaney 2005)
¢) For hyperuricemia in green iguanas: 25 mg/kg PO daily. (Hernandez-Divers et al. 2008)

Monitoring
» Urine uric acid (for urolithiasis)
= Adverse effects

= Periodic CBC, liver and renal function tests (e.g., BUN, Creatinine, liver enzymes); especially early in therapy

Client Information

= Unless otherwise directed, administer after meals (usually 1 hour or so). Notify veterinarian if animal develops a rash, becomes lethargic or ill.

Chemistry/Synonyms
A xanthine oxidase inhibitor, allopurinol occurs as a tasteless, fluffy white to off-white powder with a slight odor. It melts above 300° with decomposition and has an
apparent pKa of 9.4. Oxypurinol (aka oxipurinol, alloxanthine), its active metabolite, has a pKa of 7.7. Allopurinol is only very slightly soluble in both water and
alcohol.

Allopurinol may also be known as: allopurinolum, BW-56-158, HPP, or NSC-1390; many trade names are available.

Storage/Stability
Allopurinol tablets should be stored at room temperature in well-closed containers. The drug is stated to be stable in both light and air. The powder for injection should
be stored at 25°C; may be exposed to 15-30°C. Once diluted to a concentration <6 mg/mL, store at room temperature and use within 10 hours; do not refrigerate.

Compatibility/Compounding Considerations
When using the injection, compatible IV solutions include DSW and normal saline.

Compounded preparation stability: Allopurinol oral suspension compounded from commercially available tablets has been published (Allen, 1996). Triturating
eight (8) 300 mg tablets with 60 mL of Ora-Plus® and gs ad to 120 mL with Ora-Sweet® (or Ora-Sweet® SF) yields a 20 mg/mL suspension that retains >95%
potency for 60 days stored at both 5°C and 25°C. The optimal stability of allopurinol liquids is reported to be between 3.1 and 3.4. Compounded preparations of
allopurinol should be protected from light.

Another extemporaneously prepared suspension containing 20 mg/mL allopurinol for oral use can be prepared from the commercially available tablets. Tablets are
crushed and mixed with an amount of Cologel® suspending agent equal to 1/3 the final volume. A mixture of simple syrup and wild cherry syrup at a ratio of 2:1 is
added to produce the final volume. This preparation has been reported to be stable for at least 14 days when stored in an amber bottle at either room temperature or
when refrigerated.

Dosage Forms/Regulatory Status
VETERINARY-LABELED PRODUCTS: None

HUMAN-LABELED PRODUCTS:
Allopurinol Oral Tablets: 100 mg & 300 mg; Zyloprim® (Faro); generic; (Rx)

Allopurinol Powder for Injection, lyophilized: 500 mg preservative-free in 30 mL vials; Aloprim® (Nabi); generic (Bedford Labs); (Rx)
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ALPRAZOLAM

(al-prah-zoe-lam) Xanax®

BENZODIAZEPINE SEDATIVE/TRANQUILIZER

Prescriber Highlights

¢ Oral benzodiazepine that may be useful for unwanted behaviors in dogs or cats
¢ Contraindications: Aggressive animals (controversial), benzodiazepine hypersensitivity

e Caution: Hepatic or renal disease

Adverse Effects: Sedation, behavior changes, & contradictory responses; physical dependence is a possibility; may impede training

e C-IV controlled substance

Uses/Indications
Alprazolam may be useful for adjunctive therapy in anxious, aggressive dogs or in those demonstrating panic reactions. (Note: Some clinicians believe that
benzodiazepines are contraindicated in aggressive dogs as anxiety may actually restrain the animal from aggressive tendencies). It may be useful in cats to treat anxiety
disorders.

Alprazolam may have less effect on motor function at low doses than does diazepam.

Pharmacology/A ctions

Subcortical levels (primarily limbic, thalamic, and hypothalamic) of the CNS are depressed by alprazolam and other benzodiazepines thus producing the anxiolytic,
sedative, skeletal muscle relaxant, and anticonvulsant effects seen. The exact mechanism of action is unknown, but postulated mechanisms include: antagonism of
serotonin, increased release of and/or facilitation of gamma-aminobutyric acid (GABA) activity, and diminished release or turnover of acetylcholine in the CNS.
Benzodiazepine specific receptors have been located in the mammalian brain, kidney, liver, lung, and heart. In all species studied, receptors are lacking in the white
matter.

Pharmacokinetics
The pharmacokinetics of alprazolam have not been described for either dogs or cats. In humans, alprazolam is well absorbed and is characterized as having an
intermediate onset of action. Peak plasma levels occur in 1-2 hours.

Alprazolam is highly lipid soluble and widely distributed throughout the body. It readily crosses the blood-brain barrier and is somewhat bound to plasma proteins
(80%).

Alprazolam is metabolized in the liver to at least two metabolites, including alpha-hydroxy-alprazolam which is pharmacologically active. Elimination half-lives
range from 6-27 hours in people.

Contraindications/Precautions/Warnings

Some clinicians believe that benzodiazepines are contraindicated in aggressive dogs as anxiety may actually restrain the animal from aggressive tendencies. This
remains controversial. Alprazolam is contraindicated in patients with known hypersensitivity to the drug. Use cautiously in patients with hepatic or renal disease,
narrow angle glaucoma and debilitated or geriatric patients. Benzodiazepines may impair the abilities of working animals.

Adverse Effects
Benzodiazepines can cause sedation, increased appetite, and transient ataxia. Cats may exhibit changes in behavior (irritability, increased affection, depression,
aberrant demeanor) after receiving benzodiazepines.

Dogs may rarely exhibit a contradictory response (CNS excitement) following administration of benzodiazepines.

Chronic usage of benzodiazepines may induce physical dependence. Animals appear to be less likely than humans to develop physical dependence at doses
normally administered.

Benzodiazepines may impede the ability of the animal to learn and may retard training.

Reproductive/Nursing Safety

Diazepam and other benzodiazepines have been implicated in causing congenital abnormalities in humans if administered during the first trimester of pregnancy.
Infants born of mothers receiving large doses of benzodiazepines shortly before delivery have been reported to suffer from apnea, impaired metabolic response to cold
stress, difficulty in feeding, hyperbilirubinemia, hypotonia, etc. Withdrawal symptoms have occurred in infants whose mothers chronically took benzodiazepines
during pregnancy. The veterinary significance of these effects is unclear, but the use of these agents during the first trimester of pregnancy should only occur when the
benefits clearly outweigh the risks associated with their use. In humans, the FDA categorizes this drug as category D for use during pregnancy (There is evidence of
human fetal risk, but the potential benefits from the use of the drug in pregnant women may be acceptable despite its potential risks.)

Overdosage/A cute Toxicity
Alprazolam overdoses are generally limited to CNS signs. CNS depression can be seen and the severity is generally dose dependant. Hypotension, respiratory
depression, and cardiac arrest have been reported in human patients, but apparently, are quite rare. The reported LDs5y, in rats for alprazolam is >330 mg/kg, but cardiac
arrest occurred at doses as low as 195 mg/kg. Life threatening signs in small animals are rare. Some animals may present with a paradoxical type reaction
(disorientation, vocalization, agitation, etc.). At times, those signs may be followed by CNS depression.

There were 695 exposures to alprazolam reported to the ASPCA Animal Poison Control Center (APCC) during 2008-2009. In these cases, 658 were dogs with
330 showing clinical signs, 34 were cats with 19 showing clinical signs, 2 were birds with 1 reported as having symptoms, and 1 case was a chinchilla reported as



having symptoms. Common findings in dogs recorded in decreasing frequency included ataxia, hyperactivity, lethargy, agitation, disorientation, and vomiting.
Common findings in cats recorded in decreasing frequency included ataxia, depression, hyperactivity, polyphagia, and vocalization.

Treatment of acute toxicity consists of standard protocols for decontamination. The decision to give activated charcoal should be weighed carefully, as in some cases
the risk of activated charcoal may outweigh the benefit. Flumazenil (see separate monograph) may be used to reverse the sedative effects of benzodiazepines, but only
if the CNS depression is significant, resulting in respiratory depression.

Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving alprazolam and may be of significance in veterinary
patients:

=ANTACIDS: May slow the rate, but not the extent of oral absorption of alprazolam; administer 2 hours apart to avoid this potential interaction
=CNS DEPRESSANT AGENTS (barbiturates, narcotics, anesthetics, etc.): Additive effects may occur

=DIGOXIN: Serum levels may be increased; monitor serum digoxin levels or clinical signs of toxicity

«FLUOXETINE, FLUVOXAMINE: Increased alprazolam levels

«sHEPATICALLY METABOLIZED DRUGS (e.g., Cimetidine, erythromycin, isoniazid, ketoconazole, itraconazole): Metabolism of alprazolam may be
decreased and excessive sedation may occur

«RIFAMPIN: May induce hepatic microsomal enzymes and decrease the pharmacologic effects of benzodiazepines

«TRICYCLIC ANTIDEPRESSANTS (e.g., AMITRIPTYLINE, CLOMIPRAMINE, IMIPRAMINE): Alprazolam may increase levels of these drugs;
clinical significance is not known and some state that clomipramine and alprazolam together may improve efficacy for phobias (e.g., thunderstorm phobia)

Doses
«DOGS:

a) For treatment of canine anxiety disorders: 0.01-0.1 mg/kg PO as needed for panic, not to exceed 4 mg/dog/day. Start with 1-2 mg (total dose) for a medium-
sized dog. (Overall 1997)

b) For separation anxiety: 0.25 mg—2 mg (total dose) once daily to three times daily PO. (Hunthausen 2006)
¢) For storm phobias: 0.02-0.4 mg/kg PO g4h as needed; helps to minimize impact of experiencing a severe storm (Crowell-Davis 2003a);

0.02 mg/kg PO as needed one hour before anticipated storm and every 4 hours as needed; used as an adjunct after behavior modification and prior
clomipramine treatment (see clomipramine monograph for further information) (Crowell-Davis 2003b)

d) For phobias, night waking: 0.01-0.1 mg/kg or 0.25-2 mg (total dose) per dog PO q6—12h PO (Siebert 2003)

e) For acute anxiety: 0.05-0.1 mg/kg PO prn or three times a day. Administer 30—60 minutes prior to trigger event. (Neilson 2009)
=CATS:

a) For treatment of feline anxiety disorders: 0.125-0.25 mg/kg PO q12h (Start at 0.125 mg/kg PO) (Overall 1997)

b) For refractory house soiling: 0.1 mg/kg or 0.125-0.25 mg (total dose) per cat PO q8—12h (Siebert 2003)

¢) For urine marking: 0.05-0.2 mg/kg PO q12-24h (Virga 2002)

d) For fears/phobias/anxieties: 0.125-0.25 mg (total dose) PO once to three times a day. (Landsberg 2005)

e) For acute anxiety: 0.05 mg/kg PO prn or three times a day. Administer 30-60 minutes prior to trigger event. (Neilson 2009)

Monitoring
= Efficacy
= Adverse Effects

= Consider monitoring hepatic enzymes particularly when treating cats chronically

Client Information
= Try to dose approximately one hour in advance of storms or other anticipated stimuli that evokes negative responses
= If difficulty with pilling the medication occurs, consider using the orally-disintegrating tablets; hands must be dry before handling

= If excessive sedation or yellowing of the whites of eyes (especially in cats) occurs, contact veterinarian

Chemistry/Synonyms
A benzodiazepine, alprazolam occurs as a white to off-white, crystalline powder. It is soluble in alcohol and insoluble in water.
Alprazolam may also be known as D65 MT, U 31889, or alprazolamum; many trade names available internationally.

Storage/Stability
Alprazolam tablets should be stored at room temperature in tight, light-resistant containers. The orally disintegrating tablets should be stored at room temperature and
protected from moisture.

Compatibility/Compounding Considerations

Compounded preparation stability: Alprazolam oral suspension compounded from commercially available tablets has been published (Allen, 1998). Triturating
sixty (60) alprazolam 2 mg tablets with 60 mL of Ora-Plus® and gs ad to 120 mL with Ora-Sweet® (or Ora-Sweet® SF) yields a 1 mg/mL oral suspension that
retains >90% potency for 60 days stored at both 5°C and 25°C. Compounded preparations of alprazolam should be protected from light.

Dosage Forms/Regulatory Status

VETERINARY-LABELED PRODUCTS: None



The ARCI (Racing Commissioners International) has designated this drug as a class 2 substance. See the appendix for more information.

HUMAN-LABELED PRODUCTS:
Alprazolam Oral Tablets: 0.25 mg, 0.5 mg, 1 mg & 2 mg; Xanax® (Pfizer); generic; (Rx; C-IV)

Alprazolam Extended-release Oral Tablets: 0.5 mg, 1 mg, 2 mg, & 3 mg; Xanax XR® (Pfizer); generic; (Rx; C-IV)
Alprazolam Orally Disintegrating Tablets: 0.25 mg, 0.5 mg, 1 mg, & 2 mg; Niravam® (Schwarz Pharma); (Rx; C-IV)
Alprazolam Oral Solution: 1 mg/mL in 30 mL; Alprazolam Intensol® (Roxane); (Rx; C-IV)
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ALTRENOGEST
(al-tre-noe-jest) Regu-Mate®, Matrix®
ORAL PROGESTIN

Prescriber Highlights

Progestational drug used in horses to suppress estrus or maintain pregnancy when progestin deficient; used in swine to synchronize estrus
e May be used in dogs for luteal deficiency or as a treatment to prevent premature delivery
e Many “handling” warnings for humans (see below)

® Very sensitive to light

Uses/Indications

Altrenogest (Regu-Mate®) is indicated (labeled) to suppress estrus in mares to allow a more predictable occurrence of estrus following withdrawal of the drug. It is
used clinically to assist mares to establish normal cycles during the transitional period from anestrus to the normal breeding season often in conjunction with an
artificial photoperiod. It is more effective in assisting in pregnancy attainment later in the transition period. Some authors (Squires et al. 1983) suggest selecting mares
with considerable follicular activity (mares with one or more follicles 20 mm or greater in size) for treatment during the transitional phase. Mares that have been in
estrus for 10 days or more and have active ovaries are also considered excellent candidates for progestin treatment.

Altrenogest is effective in normally cycling mares for minimizing the necessity for estrus detection, for the synchronization of estrus, and permitting scheduled
breeding. Estrus will ensue 2-5 days after treatment is completed and most mares ovulate between 8—15 days after withdrawal. Altrenogest is also effective in
suppressing estrus expression in show mares or mares to be raced. Although the drug is labeled as contraindicated during pregnancy, it has been demonstrated to
maintain pregnancy in oophorectomized mares and may be of benefit in mares that abort due to sub-therapeutic progestin levels.

The product Matrix® is labeled for synchronization of estrus in sexually mature gilts that have had at least one estrous cycle. Treatment with altrenogest results in
estrus (standing heat) 4-9 days after completion of the 14-day treatment period.

Altrenogest has been used in dogs for luteal insufficiency and as a treatment to prevent premature delivery.

Pharmacology/A ctions

Progestins are primarily produced endogenously by the corpus luteum. They transform proliferative endometrium to secretory endometrium, enhance myometrium
hypertrophy and inhibit spontaneous uterine contraction. Progestins have a dose-dependent inhibitory effect on the secretion of pituitary gonadotropins and have some
degree of estrogenic, anabolic and androgenic activity.

Pharmacokinetics

In horses, the pharmacokinetics of altrenogest have been studied (Machnik et al. 2007). After oral dosing of 44 mg/kg PO, peak levels usually occur within 15-30
minutes post-dose; 24 hours post-dose, levels were below the level of quantification. Elimination half-lives are approximately 2.5-4 hours. Altrenogest appears to be
primarily eliminated in the urine. Peak urine levels occur 3—6 hours after oral dosing. Urine levels were detectable up to 12 days post-administration.

Contraindications/Precautions/Warnings
The manufacturer (Regu-Mate®—Intervet) lists pregnancy as a contraindication to the use of altrenogest, however it has been used clinically to maintain pregnancy in
certain mares (see Dosages below). Altrenogest should also not be used in horses intended for food purposes.

Adverse Effects
Adverse effects of altrenogest appear to be minimal when used at labeled dosages. One study (Shideler et al. 1983) found negligible changes in hematologic and most
“standard” laboratory tests after administering altrenogest to 4 groups of horses (3 dosages, 1 control) over 86 days. Occasionally, slight changes in Ca**, K*, alkaline
phosphatase and AST were noted in the treatment group, but values were only slightly elevated and only noted sporadically. No pattern or definite changes could be
attributed to altrenogest. No outward adverse effects were noted in the treatment group during the trial.

Use of progestational agents in mares with chronic uterine infections should be avoided as the infection process may be enhanced.

Overdosage/A cute Toxicity
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Drug Interactions
The following drug interactions have either been reported or are theoretical in humans or animals receiving altrenogest and may be of significance in veterinary
patients:

=RIFAMPIN: May decrease progestin activity if administered concomitantly. This is presumably due to microsomal enzyme induction with resultant increase in
progestin metabolism. The clinical significance of this potential interaction is unknown.

Laboratory Considerations

= Unlike exogenously administered progesterone, altrenogest does not interfere or cross-react with progesterone assays

Doses
«DOGS:
For luteal insufficiency:

a) Document luteal insufficiency and rule out infectious causes of pregnancy loss. Best to avoid during first trimester. Give equine product (Regumate®) at 2 mL
per 100 lbs of body weight PO once daily. Monitor pregnancy with ultrasound. Remember that exogenous progesterone is the experimental model for pyometra
in the bitch, so monitor carefully. (Purswell 1999)

b) For luteal insufficiency, pre-term labor: 0.1 mL per 10 Ib body weight PO once daily. (Barber 2006)

¢) To maintain pregnancy if tocolytics (e.g., terbutaline) do not control myometrial contractility: 0.088 mg/kg once daily (q24h). Must be withdrawn 2—3 days
prior to predicted whelp date. (Davidson 2006)

=HORSES:
To suppress estrus for synchronization:

a) Administer 1 mL per 1