Searching For Alternatives 

To Painful Procedures in Regulated Animal Species

Used in Teaching or Research at Virginia Tech
The federal Animal Welfare Act Regulations require a literature search to be conducted to assess the availability of alternatives for procedures in regulated animal species that involve more than slight or momentary pain (with or without use of anesthesia/analgesia) and for terminal surgical procedures where anesthesia is used and the animal is euthanized before recovery from anesthesia.  Regulated species include the following:

(
Hamsters

(
Guinea pigs

(
Rabbits

(
Dogs

(
Cats

(
Nonhuman Primates

(
Agricultural Animals Used for Biomedical Research

In addition, the Public Health Service policies require institutions with approved Animal Welfare Assurance Statements to ensure that researchers and instructors conduct an appropriate search for alternatives.  The Virginia Tech Animal Care and Use Committee has made it a requirement that a literature search for available alternatives be conducted for protocols involving any vertebrate animal species in pain categories D, or E.
This document will provide you with an overview of:

1.
The regulations that apply to this requirement.

2.
Your responsibilities for compliance with this requirement;

3.
Methods to conduct a thorough search for alternatives.

4.
How to document the search and requirements for updating the search.

5.
The necessity to justify why the alternative procedure was not selected/utilized.

Also attached are examples of possible alternatives to animal use in the veterinary curriculum.

1.
Federal Regulatory Mandates
Policy #11 (Painful Procedures), issued on April 14, 1997 [provided in the Animal Care Resource Guide] states:

“A painful procedure is defined as any procedure that would reasonably be expected to cause more than slight or momentary pain and/or distress in a human being to which that procedure is applied. The Institutional Animal Care and Use Committee (IACUC) is responsible for ensuring that investigators have appropriately considered alternatives to any procedures that may cause more than slight or momentary pain or distress. A written narrative description of the methods and sources used to search for alternatives must be provided.

Examples of procedures that can be expected to cause more than momentary or slight pain include, but are not limited to, the following:

♣
Terminal Surgery that is considered a painful procedure, but for which pain is alleviated by anesthesia.

♣
Freund’s Complete Adjuvant used for antibody production.

♣
Ocular and Skin Irritancy Testing.

♣
Food or Water Deprivation beyond that necessary for normal pre-surgical preparation. 

♣
Noxious Electrical Shock that is not immediately escapable.

♣
Paralysis or Immobility in a conscious animal.”

Policy #12 (Written Narrative for Alternatives to Painful Procedures) issued on June 21, 2000 [provided in the Animal Care Resource Guide] provides additional guidance on the requirement (in Policy #11) to provide a written narrative of the consideration of alternatives to painful and distressful procedures.  It states:

“…the performance of a database search remains the most effective and efficient method for demonstrating compliance with the requirement to consider alternatives to painful/distressful procedures. However, in some circumstances (as in highly specialized fields of study), conferences, colloquia, subject expert consultants, or other sources may provide relevant and up-to-date information regarding alternatives in lieu of, or in addition to, a database search. When other sources are the primary means of considering alternatives, the Institutional Animal Care and Use Committee (IACUC) and the inspecting Veterinary Medical Officer should closely scrutinize the results. Sufficient documentation, such as the consultant’s name and qualifications and the date and content of the consult, should be provided to the IACUC to demonstrate the expert’s knowledge of the availability of alternatives in the specific field of study. For example, an immunologist cited as a subject expert may or may not possess expertise concerning alternatives to in vivo antibody production. 

“…the written narrative should include adequate information for the IACUC to assess that a reasonable and good faith effort was made to determine the availability of alternatives or alternative methods.” 

“If a database search or other source identifies a bona fide alternative method (one that could be used to accomplish the goals of the animal use proposal), the written narrative should justify why this alternative was not used.”

The Public Health Service policy implements the U.S. Government Principles for the Utilization and Care of Vertebrate Animals Used in Testing, Research, and Training.  The third principles states:

“The animals selected for a procedure should be of an appropriate species and quality and the minimum number required to obtain valid results.  Methods such as mathematical models, computer simulation, and in vitro biological systems should be considered.”

In searching for alternatives, researchers and instructors should consider the “3 Rs”, which are the accepted standards for consideration of alternative procedures.  The “3 Rs” are:

1.
Replacement, or utilizing non-animal models;

2.
Reduction of numbers of animals used; and

3.
Refinement, or elimination or reduction of unnecessary pain and distress in animals.

2.
Who Must Comply with the Requirement

All researchers and instructors who have protocols that involve the use of vertebrate animals must conduct a search for alternatives. A search for alternatives should be an important part of the planning process for your research study or course, rather than an afterthought that is carried out merely to comply with IACUC protocol review requirements.  The search for alternatives must be conducted before you submit your protocol to the IACUC for review.

3.
Conducting an Appropriate Alternatives Search

a.
Methods

The following Websites will provide you with valuable guidance on conducting alternatives searches:

(
Altweb: Search for Alternatives
(
AWIC: Search Examples and Literature Search Worksheet with Instructions
(
AWIC: Alternatives and Animal Welfare Act Brochure
b.
Available Databases / Search Engines

The following Websites provide links to collections of useful databases and can be accessed from your office computer.  These Websites will be helpful in your alternatives search:

(
Altweb
(
AWIC
The following Websites are direct links to several databases that you may find helpful in your search:

(
AGRICOLA
(
ALTBIB
(
Biological Abstracts (BIOSIS)
(
CRIS
(
Current Contents Connect
(
NORINA (A Norwegian Inventory of Audiovisuals)
(
PubMed (Medline)

(
VetCD (Index Veterinarius)

4.
Documenting the Search

a.
Database Searches

When a database search is the primary means of meeting this requirement, the narrative you provide to the IACUC as a component of your protocol review form must, at a minimum, include:

1.
the names of the databases searched;

2.
the date the search was performed;

3.
the period covered by the search; and

4.
the key words and/or the search strategy used.

b.
Other Sources / Procedures Indicating Alternatives Not Available

Policy #12 states,  “…in some circumstances (as in highly specialized fields of study), conferences, colloquia, subject expert consultants, or other sources may provide relevant and up-to-date information regarding alternatives in lieu of, or in addition to, a database search.”

Virginia Tech’s IACUC requires that you conduct an alternatives search.  If you use assertions from a consultant or from a conference/colloquia as documentation of the absence of an alternative, those assertions must be provided in writing (in a letter from the consultant, or in published proceedings from the meeting).

c.
Federally-Mandated Animal Testing – When Alternatives NOT Allowed

If your protocol involves the use of federally-mandated animal test procedures, then you will need to include a citation of the appropriate government agency’s regulation and guidance documents along with your protocol review form, and cite those requirements in your narrative description of consideration of alternatives.

You should consult the mandating agency’s guidelines, since they may provide alternatives (e.g., refinements such as humane endpoints or replacements such as the Murine Local Lymph Node Assay) that are not included in the Code of Federal Regulations. If a mandating agency-accepted alternative is not chosen/used, you, as the principal investigator, must explain the reason in your written narrative.

d.
Required Frequency That Searches Must be Performed

For protocols using species that are regulated by the Animal Welfare Act, you must conduct a new search for alternatives each year prior to the annual review of your protocol.  Information about the new search for alternatives must be included on your protocol renewal form.  

For protocols using species that are not regulated by the Animal Welfare Act, you must conduct a new search for alternatives after three years prior to the triennial review of your protocol.  Information about the new search for alternatives must be included on your protocol renewal form.

5.
Justifying Why Alternative(s) Not Chosen

If, through the use of methods described in #4 above, you have determined that an alternative method exists (one that could be used to accomplish the goals of the animal use proposal), but you still choose to use an animal model rather than the alternative, your written narrative must justify to the IACUC members why the alternative will not be used.  

Policy #12 states, “Potential alternatives that do not allow the attainment of the goals of the research are not, by definition, alternatives.”  Thus, federal regulations do not mandate that you must always accept an alternative method, but they do require that you provide adequate justification for assessment/deliberation by the IACUC.

In your justification for not choosing the alternative, you should:

(
explain why the animal model will better achieve the research / teaching goals than the alternative method

(
explain how, in your lab/course or research design, you will minimize expected animal pain and distress consistent with the goals of your research, refining animal use by lessening or eliminating pain or distress and, thereby, enhancing animal well-being.

Examples of Alternatives to

Invasive Animal Use In

Veterinary Medical Education
I.
Soft Tissue Surgery

A.
Cadavers – however, is there truly an “ethical” distinction between use of a live animal or a dead animal?

B.
DASIE™ (Dog Abdominal Surrogate for Instructional Exercises)

i.
Created to facilitate the development of some of the psychomotor skills required to perform clinical surgery.

ii.
Used as an alternative to live animals for teaching sterile technique, surgical draping, instrument handling, suture patterns, abdominal surgery in general, and gastrointestinal and urogenital surgical procedures in particular.

iii.
Comprised of outer and inner fabric layers, and laminated middle layers, which are reinforced to resist cutting, respond to surgical instruments, and hold suture much like living cutaneous and fascial tissues.

iv.
Has an internal tube of ‘bowel’ which facilitates the practice of suture patterns that are used during gastrointestinal and urogenital surgical procedures.

C.
Skin and Suture Pattern Simulator

i.
Developed to begin teaching eye-hand coordination, suture patterns, and early wound closure principles. 

ii.
Designed to simulate skin to help demonstrate how tissues respond to suture patterns, and for teaching basic suture and instrument handling skills.

iii.
Smeak, DD: Accent on an Alternative: Skin and Suture Pattern Simulator. Alternatives in Veterinary Medical Education Newsletter 10:2-3, January 1999.

iv.
Daniel D. Smeak, D.V.M. College of Veterinary Medicine, The Ohio State University. 614-292-3551. E-mail:  smeak.1@osu.edu.

D.
Abdominal Opening and Closure Trainer

i.
Limbs and Things
ii.
Allows practice of the following skills: surgical incision to the abdominal wall (laparotomy), insertion of a trochar, diagnostic peritoneal lavage (DPL) techniques, continuous suturing of the linea alba, subcuticular suturing of the skin, other basic and advanced interrupted suturing techniques.

E.
Videotapes

F.
PowerPoint Presentations

G.
Videodisc

i.
Kraus, KH: Use of Three-Dimensional Imaging and Interactive Videodisc as an Alternative Method of Teaching Surgery. The AV 101 (8):17-18, 1993 (September).

H.
Pulsating Organ Perfusion - P.O.P.

i.
Information available on the P.O.P Website. 

ii.
Operations can be carried out under most realistic conditions on animal organs or organ complexes with the P.O.P. simulation trainer:  abdominal surgery (liver, gallbladder, small intestine, colon, spleen etc.);  thoracic surgery (heart, lungs, aorta);  urological surgery (kidney, ureter, adrenal);  vascular surgery (aorta, arteries, veins); and  gynecological surgery (adnexae, cysts etc.).

I.
Other References

i.
Greenfield, Cathy L.; Johnson, Ann L.; Arends, Mark W. and Wroblewski, Andrzej J. Development of parenchymal abdominal organ models for use in teaching veterinary soft tissue surgery. Veterinary Surgery.  1993 (September-October); 22(5):357-362.

ii.
Griffon, D.J.; Cronin, P.; Kirby, B. and Cottrell, D.F. Evaluation of a hemostasis model for teaching ovariohysterectomy in veterinary surgery. Veterinary Surgery.  2000 (July-August); 29(4):309-316.

II.
Orthopedic Surgery

A.
Sawbones® Veterinary Bone Models

i.
Created to facilitate the development of motor skills where a realistic bone specimen is required, providing a working model for various orthopedic operations.

ii.
Information available on the Sawbones Website.

B.
Other References

i.
Johnson, A.L.; Harari, J.; Lincoln, J.; Farmer, J.A. and Korvick, D. Bone models of pathological conditions used for teaching veterinary orthopedic surgery. Journal of Veterinary Medical Education.  1990 (Spring); 17(1):13-15.

ii.
DeYoung, D.J. and Richardson, D.C. Teaching the principles of internal fixation of fractures with plastic bone models. Journal of Veterinary Medical Education.  1987; 14(1):30-31.

III.
Clinical Techniques

A.
"Critical Care Jerry" Rescue Critters!® brand Dog Mannikin

i.
Information available on the Rescue Critters! Website.

ii.
Allows practice of intubation, CPR, IV access, femoral pulse, splinting and bandaging.

iii.
Features a realistic airway, representations of trachea, esophagus, and epiglottis, working lungs, artificial pulse and is designed to perform endotracheal placement, compressions, and mouth-to-snout resuscitation.

B.
"Critical Care Fluffy" Rescue Critters!® brand Cat Mannikin

i.
Information available on the Rescue Critters! Website.

ii.
Has a realistic airway, with representations of trachea, esophagus, epiglottis, tongue, articulated jaw, and working lungs. 

iii.
Designed for the CPR or anesthesia trainee to perform mouth-to-snout rescue breathing and/or endotracheal tube placement and manual ventilation, and chest compressions while appreciating an artificial pulse.

iv.
Can assist with learning exercises in cat restraint, bandaging, and intravenous access (several vein practice sites).

C.
"Female K-9 Urinary Catheter Training Mannikin" 

i.
Information available on the Rescue Critters! Website. 

ii.
Replicates the female dog external and internal urogenital structures relevant to urinary catheterization. Anatomically correct reproductions exist for the vulva, clitoral fossa, vaginal vault, urethral papilla, and urethral orifice enabling the learner to practice the complex skill of urinary catheterization using visual or tactile cues. 

iii.
A fluid reservoir (representing the bladder) and a one-way valve (representing the urethral sphincter) allow positive feedback during the training exercises. 

iv.
This mannikin, in conjunction with appropriate preliminary skill acquisition, will be essential to the learning of this valuable skill without the detrimental use of animals. It allows the necessary repetition and the absence of negative consequences so critical to a successful learning experience.

D.
"K-9 IV Trainer"

i.
Information available on the Rescue Critters! Website. 

ii.
Designed to perform IV draw and injections. Has disposable & cleanable parts and realistic features.

E.
"K-9 Intubation Trainer"

i.
Information available on the Rescue Critters! Website. 

ii.
K-9 mannikin head mounted on base, realistic airway, representations of trachea, esophagus, and epiglottis present. 

iii.
Has working "lung" to determine correct endotracheal placement with pass/fail feature.

F.
K-9 Thoracentesis Mannikin

i.
Information available on the Rescue Critters! Website.

ii.
Allows for chest tube placement as well as ability to aspirate air & fluid from the thoracic cavity to simulate emergency trauma.  

iii.
Has anatomical landmarks to find key points for the learning process.

G.
Practical Methodology Vascular Access Models - Canine Head

i.
Information available on the University of California Davis School of Veterinary Medicine Products  Website.

ii.
Head and neck model consists of a sculpted mandrel containing channels for a simulated jugular vein covered with a moveable latex “skin”.

iii.
Can be used to teach advanced techniques such as placement of through-the-needle catheters, special procedures like the Seldinger (guide wire) Technique for placement of multi-lumen and pulmonary artery catheters, and blood collection techniques with a syringe and needle, or through an existing catheter.

H.
Practical Methodology Vascular Access Models - Canine Foreleg

1.
Information available on the University of California Davis School of Veterinary Medicine Products  Website.

