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April 16, 2020

 

The following was compiled for the MVMA by:
Dr. John Dodam, Dr. Keith Branson, and Dr. Alex Bukoski
University of Missouri
Columbia, MO 

Thank you all for this comprehensive report.

The potential for shortages of drugs used for veterinary anesthesia, analgesia, and perioperative medicine is a distinct possibility and
in the near future due to the global pandemic caused by SARS-CoV-2. Shortages of drugs used by veterinarians may be caused by:

 1. Disruptions in production or supply chain issues unrelated to the current pandemic.
 2. Disruptions in production or supply chain issues directly or indirectly related to the current pandemic.
 3. Depletion of available supplies of drugs due to demand/use in the treatment of COVID-19 patients.
 4. Governmental restriction of drug distribution to veterinarians. 

Compounds likely to be affected include: propofol, opioids (especially fentanyl and related compounds), dexmedetomidine,
neuromuscular blocking drugs (vecuronium, rocuronium), vasopressors, and inotropes. Although veterinary formulations aren’t used
in human patients, shortages in human drugs may have an effect on veterinary products-especially if availability of raw materials is
the reason for a shortage. 

The FDA drug shortage site (https://www.accessdata.fda.gov/scripts/drugshortages/default.cfm) lists the following anesthesia-related
drugs as currently in shortage:
 • Atropine sulfate
 • Bupivacaine
 • Ketamine 
 • Lidocaine HCl
 • Methadone HCl
 • Midazolam
Analgesic drugs:
 • Fentanyl citrate
 • Hydromorphone HCl
 • Methadone
 • Morphine Sulfate
 • Nalbuphine HCl
Cardiovascular drugs:
 • Dobutamine HCl
 • Epinephrine (0.1 mg/mL)

The American Society of Health System Pharmacists (https://www.ashp.org/Drug-Shortages/Current-Shortages/Drug-Shortages-
List?page=CurrentShortages) also lists Dexmedetomidine HCl.

Although we have not experienced difficulty obtaining all of the drugs on the lists above, it is conceivable that veterinarians will
experience shortages of many anesthetic and analgesic drugs in the near future. The following anesthesia/analgesia drugs are less
likely to be in short supply as a direct result of increased use in COVID-19 patients (note that some of the drugs on this list are
already difficult to obtain due to reasons that may not relate directly to the COVID-19 pandemic):
• Opioids:
  o Butorphanol
  o Buprenorphine
  o Nalbuphine
  o Methadone

https://www.accessdata.fda.gov/scripts/drugshortages/default.cfm
https://www.ashp.org/Drug-Shortages/Current-Shortages/Drug-Shortages-List?page=CurrentShortages


4/29/2020 https://www.movma.org/admin/email/view.aspx?jobId=4109693

https://www.movma.org/admin/email/view.aspx?jobId=4109693 2/3

• Induction agents:
  o Alfaxalone
  o Ketamine
  o Telazol
• Inhalant anesthetics
  o Isoflurane
• Sedatives/Tranquilizers
  o Detomidine
  o Xylazine
  o Acepromazine
• Local anesthetic drugs
  o Bupivacaine
  o Ropivacaine
  o Lidocaine

Thus, it would seem prudent to review anesthesia drugs and protocols that utilize the listed drugs. The focus will be on those drugs
used in small animal anesthesia.

Alfaxalone

Alfaxalone can be used for IM sedation for nonpainful and painful procedures. Typically alfaxalone sedation protocols include
concurrent use of midazolam and/or opioids, but the drug can be used alone, too. Dosages of 0.5-2 mg/kg are used clinically,
although some research papers have used higher. Hypotension may be associated with higher doses, and tremors and opisthotonus
may be seen at any dose when used alone. 

Deutsch and colleagues (2016) sedated cats with alfaxalone (2 or 5 mg/kg) and butorphanol (0.2 mg/kg). The higher dose provided
better sedation and for a longer time period. Many of the cats in the study required oxygen supplementation due to decreased SpO2
and twitching was the most common side effect.

Due to the concentration of alfaxalone in the commercial preparation and the dose required, IM administration is limited to smaller
patients. 

Alfaxalone is used routinely for IV induction of anesthesia and can be used to maintain unconsciousness. For induction, the dosage
in dogs is ~ 0.5-2 mg/kg and 0.5 mg/kg-5 mg/kg in cats (always given to effect). The dose should be adjusted based upon the
premedication that will be given prior to induction. 

Telazol (Tiletamine + Zolazepam)

Telazol is listed for IM or IV use in dogs or cats for anesthesia and chemical restraint. It is not recommended for use in animals with
increased intracranial pressure, renal insufficiency, or in combination with acepromazine.  It is also not recommended for Cesarean
section. Prolonged or rough recoveries may be a problem with this drug combination. This seems to be especially true when high
doses are given intramuscularly. 

The dose for IV induction of anesthesia is approximately 1-4 mg/kg in dogs and cats. A protocol for clinical anesthesia in dogs is
described in Veterinary Anesthesia and Analgesia (5th edition) that combines xylazine, butorphanol, and Telazol in dogs.

Xylazine

Xylazine was widely used for premedication in dogs and cats prior to the introduction of medetomidine and dexmedetomidine. If
availability of those drugs becomes limited, use of xylazine might be considered again in small animal patients. The mechanism of
action is the same as for dexmedetomidine and medetomidine-but the duration of action of xylazine is much shorter. The drug
typically causes hypertension after administration as a result of vasoconstriction. It is not unusual to see hypotension occur later in
the course of sedation. Bradycardia and second-degree atrioventricular block are the most common cardiac dysrhythmias observed
and the drug also sensitizes the myocardium to catecholamine-induced dysrhythmias. 

The drug can be used for short-term sedation and is commonly used with opioids for this purpose. Combination with ketamine is also
described for restraint and anesthesia. The dose used for sedation is typically 0.5-1.1 mg/kg IM or IV. Lower doses given
intramuscularly are more likely to cause emesis.

Canine 

General protocol: 

1. Pre-medication 
 a. Acepromazine + opioid premedication: Acepromazine (0.02-0.05 mg/kg; maximum of 2 mg total) AND [butorphanol (0.5
mg/kg) OR buprenorphine (0.01-0.02 mg/kg) OR nalbuphine (0.5 mg/kg) or methadone (0.1-1 mg/kg)] administered IM OR
 b. Opioid alone premedication: [butorphanol (0.5 mg/kg) OR buprenorphine (0.01-0.02 mg/kg) OR nalbuphine (0.5 mg/kg) or
methadone (0.1-1 mg/kg)] administered IM OR
 c. Alpha-2 agonist + opioid: Xylazine (0.5 mg/kg) AND [butorphanol (0.5 mg/kg) OR buprenorphine (0.01-0.02 mg/kg) OR
nalbuphine (0.5 mg/kg) or methadone (0.1-1 mg/kg)] administered IM OR

2. Induction
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 a. Alfaxalone (0.5-2.2 mg/kg) administered slowly IV to effect OR
 b. Tiletamine-zolazepam (Telazol) 2-4 mg/kg IV (Note: The package insert states Telazol should not be used in protocols that
contain acepromazine.)

3. Maintenance
 a. Isoflurane in oxygen

4. Intra-operative pain management
 a. Appropriate local or regional anesthesia block [e.g. 0.5% bupivacaine (maximum 2 mg/kg line block or 1 mg/kg testicular
block) or 2% lidocaine (up to 5 mg/kg for infiltration)]

5. Post-operative pain management
 a. Repeat opioids (see premedications above)
 b. Non-steroidal anti-inflammatory drugs

Feline 

General protocol:

1. Premedication
 a. Acepromazine + opioid premedication: Acepromazine (0.05-0.1 mg/kg) AND [butorphanol (0.5 mg/kg) OR buprenorphine
(0.01-0.02 mg/kg) OR nalbuphine (0.5 mg/kg) or methadone (0.05-0.5 mg/kg)] administered IM OR
 b. Opioid alone: butorphanol (0.2-0.5 mg/kg) OR buprenorphine (0.01-0.02 mg/kg) OR nalbuphine (0.5 mg/kg) or methadone
(0.05-0.5 mg/kg) OR
 c. Alpha-2 agonist + opioid premedication: Xylazine (0.5 mg/kg) AND [butorphanol (0.2-0.5 mg/kg) OR buprenorphine (0.01-
0.02 mg/kg) OR nalbuphine (0.5 mg/kg) or methadone (0.05-0.5 mg/kg)] administered IM

2. Induction
 a. Alfaxalone (0.5-5 mg/kg) administered slowly IV to effect OR
 b. Tiletamine-zolazepam (Telazol) 2-4 mg/kg IV (Note: The package insert states Telazol should not be used in protocols that
contain acepromazine.)

3. Maintenance
 a. Isoflurane in oxygen

4. Intra-operative pain management
 a. Appropriate local or regional anesthesia block [e.g. 0.5% bupivacaine (maximum 2 mg/kg line block or 1 mg/kg testicular
block) or 2% lidocaine (up to 2 mg/kg for infiltration)]

5. Post-operative pain management 
 a. Repeat opioids (see above)
 b. Non-steroidal anti-inflammatory 
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