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This edition of the NAVTA Journal has a wide range 
of topics aimed at the various species with which 
veterinary technicians work. Whether it be felines or 
primates, all species benefit from having veterinary 
technicians working with them!

On the Cover

Dear Members,

It has been a pleasure to work with NAVTA 
for the past four years. I have enjoyed my time 
learning about the veterinary industry, the 
needs of veterinary technicians and working 
hard to provide a voice on your needs as 
executive director of the association.

The size of the NAVTA membership has out-
grown association management and I’m ex-
cited to see NAVTA move into the next phase 
of its development, appointing two respected 
technicians as the future leadership. I think 
this move will allow NAVTA to continue to de-
velop in new and stimulating ways and having 
staff that has walked the walk as technicians 
but now pursue business careers will allow 
them a unique perspective.

I encourage you as members to stay involved 
and engaged in the organization as you are 
what makes it a vibrant voice in the veteri-
nary community. Take the opportunity to tell 
everyone what you do and why a technician is 
an important part of the veterinary health care 
team. Make yourself indispensable in the clinic 
and show your colleagues your full skill set.

I’ve said that the ultimate goal of NAVTA 
should be to make sure that every pet owner 
in America proactively asks their veterinarian if 
they have a credentialed veterinary technician 
on staff to help care for their animal. I look 
forward to the day that happens and in the 
meantime, I will continue to be an advocate 
for the study of veterinary technology, a sup-
porter of approved veterinary assistants and a 
supporter of utilizing the veterinary health care 
team properly.

I wish all of you the best in your continued suc-
cess and growth in your career as technicians.

Warmly,

– Andrea Ball, Executive Director 
National Association of Veterinary  
Technicians in America

You ArE NAVTA!
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Who are NAVTA members?
The National Association of Veterinary  
Technicians in America (NAVTA) is made up 
of people just like you… people who want to 
make a difference in the lives of animals.

NAVTA is a growing global network of:

 � Credentialed Technicians
 � Veterinary Technician Specialists
 � Assistants
 � Veterinarians
 � Practice Managers
 � Educators
 � Researchers
 � Industry Sales
 � Allied Industry
 � Students

NAVTA empowers  
you to succeed in your 
career. Together, we 
strengthen the veterinary 
technician profession.

Why NAVTA?
NAVTA is a membership-based non-profit  
association that acts as the national voice of 
the veterinary technician profession. In addi-
tion to serving its members, NAVTA educates 
the allied industry and the general public 
about the veterinary healthcare team. NAVTA 
initiatives include:

 � Monitoring legislation that affects the  
veterinary technician profession on a 
national level

 � Continuing education and networking 
through state and local networks [and 
student chapters

 � Celebrating National Veterinary  
Technician Week

 � Strengthening relationships with allied  
associations and NAVTA sponsors

 � Distributing technician demographic  
and salary surveys

 � Creating ongoing public relations  
campaign about the importance of  
credentialed technicians

NAVTA!
You Are

Now is the best time to renew your membership, so remind your colleagues that they’ll 
get the most out of 2013 when they join early in the year.

To learn more about what 
NAVTA can do for you, 
visit www.navta.net.
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LETTEr From ThE PrEsIdENT

worse conditions. 

It is not my wish to start a raging commen-
tary battle. There are many viable and worthy 
rescue organizations in the US with the 
monetary support and volunteers to manage 
their efforts. These compassionate individu-
als work tirelessly to help orphan animals 
live out their days. My discussion today 
centers on an observation I made earlier this 
year while walking through the intake area of 
our own shelter on my way to a meeting with 
the shelter clinic and surgery personnel. 

In early June, I noticed a man getting out of 
a car with two cat carriers of kittens. He was 
going to drop them off at the shelter intake 
desk and surrender them for adoption. As he 
was walking in, I asked him where he got the 
kittens. He stated his wife’s cats had “an-
other litter or two.” I then stated the obvious: 
“Why isn’t your wife’s cat(s) spayed?” He 
stated plainly and without any remorse, “She 
doesn’t want to do that to them because she 
doesn’t want to hurt them?” I was of course 
floored at the ignorance of these individuals 
and bluntly, and admittedly angrily, pointed 
out that another litter or two of kittens 
added to an already inundated shelter full 
of orphan kittens was simply multiplying the 
problem exponentially and that thousands 
of unwanted kittens are euthanized every 
year in animal shelters. I gave him my card 
and offered to pay to have his wife’s cats 
spayed at the shelter low-cost public spay 
and neuter clinic so that this probable annual 

Each year at the end of the Spring, our local 
animal shelter in Las Vegas, operated by the 
non-profit organization, The Animal Founda-
tion, takes in a multitude of stray, orphan, 
and unwanted kittens. As one of the largest 
public animal shelters in the United States 
and servicing all of Clark County, NV (hu-
man population nearing 2 million), the Lied 
Animal Shelter is the last stop for thousands 
of cats, dogs, and other homeless animals 
every year. In 2012, the Las Vegas shelter 
took in nearly 50,000 animals. 

Our shelter, as I am sure are many public 
shelters in the US, is often the subject of 
harsh criticism. What these uninformed 
critics fail to realize is that public animal 
shelters in the US are in a no-win situation. 
If they euthanize too many animals, they 
are criticized and demonized as euthanasia 
chambers; if they don’t euthanize enough, 
they become overcrowded and sites for 
rampant disease—just read or watch animal 
hoarding reports where often misguided 
humans believe they are saving all the 
animals by “rescuing” hundreds of animals 
from the streets, but often keeping them in 
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of the authors or of any product, service, or  
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When an anxious client calls because her dog has eaten chocolate, knowledge is your lifeline. What kind of 
chocolate? How much did the dog eat? What’s the dog’s weight? These factors can determine if it’s a minor 

problem or a serious emergency. That’s why we developed the Dogs and Chocolate Risk Wheel 
to guide your fi rst critical steps. For over 30 years, the ASPCA® Animal Poison Control Center 

has been the only center in North America dedicated solely to animals. Our team of board-
certifi ed veterinary toxicologists* utilize our exclusive AnTox™ database to provide you with 
lifesaving information 24/7/365. No one else offers you all these essential ingredients.

*American Board of Veterinary Toxicology www.abvt.org
American Board of Toxicology, Inc. www.abtox.org

A consultation fee may apply.

For more information visit www.aspcapro.org.
No animals were harmed during the production of this ad.

It’s the tasty ingredient that makes her chocolate cake so rich.
toxin Lab

Dogs and 
Chocolate Risk Wheel 

.

Lab

problem or a serious emergency. That’s why we developed 
to guide 

Chocolate Risk Wheel 

0948 ASPCA Choc_NAVTA Journal.indd   1 9/18/12   11:53 AM



The NAVTA Journal  |  Aug./Sept. 20136

By the time you read this, the Central Veteri-
nary Conference (CVC) in Kansas City, MO 
will have passed.  The MVTA hosted a booth 
in the main exhibit hall, which is a new loca-
tion over past years at the CVC. The reason 
for the change is to be more visible and 
accessible to credentialed technicians, vet-
erinary assistants, office managers, veterinar-
ians, and potential sponsors.  We hope that 
the change in our booth location will have 
proven to be a huge success! 

The Missouri Veterinary Technicians Associa-
tion has been working on final details for our 
Fall CE conference on October 4-5, 2013 at 
the Isle of Capri Hotel-Casino in Boonville, 
MO. We will begin the fun on October 4, 
2013 from 6-8 pm with a reception to meet 
and socialize with conference attendees, 
sponsors, and members of the MVTA board. 
The “main-event” will be held on Saturday, 
October 5, 2013 from 7 am to 4 pm at the 
Isle of Capri Hotel-Casino. We will be provid-
ing lectures on the cardiovascular effects of 
anesthesia, equine nutrition, animal issues in 
disasters, and laser therapy. In addition, we are 
providing a tour of Warm Springs Ranch Bud-
weiser Clydesdale Breeding Farm. This event 
has been approved for 5 hours of CE by the 
Missouri Veterinary Medical Licensing Board. 
This event is FREE to 2013-2014 MVTA full, 
paid members, $20 for associate members, 
$40 for student members, and $60 for non-
members. This conference is quite a bargain 
to attend, which is only possible due to the 
generosity and support of our sponsors.

We wish to thank the following sponsors for 
their sustained support of our events: Hill’s Pet 
Nutrition, Zoetis, Elanco, Bayer Animal Health, 
MWI Veterinary Supply, Merial, Nutro, Boeh-
ringer Ingelheim, Nestle Purina. New sponsors 
we wish to thank are the University of Missouri 
Veterinary Medical Teaching Hospital in 
Columbia, MO and Companion Laser Therapy.  
Again, we sincerely thank all of our sponsors 
for their generosity and support of veterinary 
technicians, assistants and practice staff.

We are also anxiously awaiting the op-
portunity to announce our 2013 Veterinary 
Technician Student Scholarship winner at 
our annual fall conference. We are proud to 
report that we have been able to double the 
scholarship award, also as a result of support 
from our sponsors.  Please visit our website 
at www.mvta.us for submission forms and full 
scholarship details.

Just around the corner as well is the MVMA 
annual convention on January 31-February 2, 
2014 at the Tan-Tar-A resort in Osage Beach, 
MO. We hope to see you there! For more 
information on this event, please visit  
www.movma.org

Lastly, we would like to send out one final re-
minder to all of you who may not have joined 
the MVTA or renewed your membership.  
We urge you to sign-up today if you haven’t 
already by visiting our website at www.mvta.
us. In addition to our annual CE conference, 
FREE to full members and at a tremendous 
discount to all others, we distribute a quar-
terly e-newsletter to keep our members up to 
date with what is occurring around the state. 
We also keep in touch with Missouri Veteri-
nary Technology Programs and keep a pulse 
on any updates regarding with laws that may 
affect credentialed veterinary technicians 
working in the state. All of this is accom-
plished by credentialed veterinary technicians 
across the state of Missouri and in Illinois 
who work full time in addition to volunteering 
for the MVTA board.  We value feedback from 
our members and encourage you to get in 
touch with us with any questions, concerns, 
or suggestions regarding how we can best 
serve all of you!  You can always reach us at 
mvta@mvta.us.

—Julie Althalathini, RVT

Missouri Veterinary Technicians Association  (MVTA)

Updates From Our Members
Academy of Veterinary  
Surgical Technicians 
(AVST)
The Academy of Veterinary Surgical 
Technicians Executive Board is pleased 
to announce that 5 candidates have qual-
ified to  sit for the 2013 AVST Certifying 
Examination. The examination will be  
administered during the 2013 American 
College of Veterinary  Surgeons (ACVS) 
Symposium, October 24-26, in San 
Antonio,  Texas.

We would like to encourage all veterinary 
technicians  interested in earning their 
VTS in surgery to attend the symposium 
or view  the 2014 AVST Application 
Packet by visiting our website at www.
avst-vts.org.

It would not be possible to accomplish 
academy goals  without the continued 
support of outstanding companies such 
as Veterinary  Orthopedic Implants, and 
Hill’s Pet Nutrition, Inc. 

—  Heidi Reuss-Lamky, LVT, VTS  
(Anesthesia, Surgery) 
President, Academy of Veterinary 
Surgical Technicians

NAVTA NEWs
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Missouri Veterinary Technicians Association  (MVTA)
The NHVTA has had a very forward moving 
2013. This year, we have hosted several well 
attended CE’s. On May 14th Jaime Maher 
CVT, VTS presented Vascular Access in the 
Critical Care Setting. Mary K. Wiley BS, VTS 
held a Toxicology Overview in Manchester on 
June 4th and again on June 26th in Littleton 
for members in the northern part of the state. 
On August 4th Dr. Laurie Farrell held a Blood 
Film Review with Wet Lab in Concord. This 
was our first wet lab CE and we hope to be 
able to offer more as it was very well received.

There are now two Veterinary Technology pro-
grams in the state. Along with the program at 
Great Bay Community College, the University 
of New Hampshire enrolled the first class in 
its new Veterinary Technology Program last 
fall. This new program is headed by Dr. Sarah 
Proctor and will be working towards obtain-
ing AVMA Accreditation in the next year. This 
is a 2-year program through the Thompson 
School of Applied Sciences. 

The NHVTA is proud to support the NH 
Veterinary Technology Programs through its 
sponsorship of scholarships for students at 
both schools. A total of four scholarships are 

available. Students will be awarded $250 
which goes straight towards their tuition.  This 
coming year will be the third year that scholar-
ships will be awarded. 

The NHVTA would like to congratulate the new 
board members and regional representatives. 
All who have been working so hard this year 
to provide great educational opportunities and 
promoting the NHVTA. Our board members 
are: Becky Gallant, BS, CVT (Chair), Sandy 
Glansburg, CVT (Treasurer) and Elizabeth 
Madison, BS, CVT (Secretary). Additional 
board members include Julie Bellerose Cate, 
LVT, CVT and Barb Burri, BS, MBA, CVT, 
CPDT. Our Member at Large and Chair of 
our Legislation Committee is Karen Belanger, 
CVT. The Chair of our CE Committee is Lynda 
Vermillion. Finally we have developed new 
Regional Representative positions to help with 
community outreach in the state. Currently 
there are three regional reps; Janine Gra-

Baraby, CVT (Lakes Region) and Jamie Drown, 

We are still looking for volunteers to fulfill other 
regional positions as well in the Seacoast Area, 
Monadnock and Merrimack Valley Regions.

NAVTA NEWs

New Hampshire Veterinary Technician Association (NHVTA)

Veterinary technicians attend CE hosted by NMVTA. 

NEIT’s first graduating veterinary technology class.

The NHVTA is continuing to use social  
media (@nhvettechs) and its website to 
keep our members informed of continuing 
education opportunities, job opportunities 
and other events. We have been compiling a 
list of volunteer opportunities in the Veteri-
nary community that will allow veterinary 
technicians to give back and gain some 
valuable experience in the process. For more 
information please visit our volunteer page 
on our website www.nhvta.org. 

— Becky Gallant, BS, CVT

This year the New England Institute of 
Technology’s newly AVMA accredited 
veterinary technology program graduated its 
first group of students.  The program is the 
only accredited program in Rhode Island and 
has become very popular with over 50 new 
students enrolling each year.  It also has a 
very active SCNAVTA whose main focus is 
on community service.  Led by faculty advisor 
Amy D’Andrea MEd, CVT, VTS-EVN, the club 
participated in many events including vol-
unteering at the Providence Animal Control 
Shelter, collecting supplies for shelters and 
rescues, field trips to the Plainridge Race-
course and Foster Parrots Rescue.  

During the student activities fair the stu-
dents designed a table to exhibit information 
about the club and what it does.  The event 
was organized in order to help educate the 
college community about what a veterinary 
technician is and also to gain new members. 
Currently the club is working on brainstorm-
ing new ideas for community service proj-
ects and planning on attending the RIVMA 
Scientific seminar. 

—  Amy D’Andrea MEd, CVT, VTS-EVN 
Associate Professor, Veterinary Technology 
Program, New England Institute of  
Technology

New England Institute of Technology



“At the AAHA accredited Stratham-Newfields, Veterinary Hospital (SNVH), a comprehensive
preventive care exam is a practice priority”, Hospital Manager George Bailey notes.
“When the preventive care exam is over, our clients understand the reasons for our
recommendations, and compliance is high.” 

The exam uses the Partners for Healthy Pets Resources Toolbox’s AAHA-AVMA Canine and
Feline Preventive Healthcare Guidelines as a template, and includes an in-depth discussion
with the pet owner.

The SNVH team also implemented other tools, including the Opportunity Surveys. “What
impressed us was the number of important, unanticipated benefits (of using the survey)
that strengthened our healthcare team and its relationship with SNVH clients.”   

In Bailey’s words, the tools are “a terrific value for veterinarians who want to make
preventive care the foundation of their practice. I strongly recommend visiting the Partners
for Healthy Pets web site and exploring the Resources Toolbox.”

FOR HEALTHY PETS

partners

To read Stratham-Newfields’ full story, and to
learn more about the Practice Resources
Toolbox, go to www.partnersforhealthypets.org

“Clients leave convincedthat we have the interestsof their animals as ourfirst priority.”
George Bailey,Hospital Manager, Stratham-Newfields Veterinary Hospital Newfields, New Hampshire

PHP_Bailey_8.5x11_Layout 1  6/3/13  12:14 PM  Page 1
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NAVTA NEWs

Updates From Our Members

Starting as early as June 2014, the Texas 
Board of Veterinary Medical Examiners 
will become the credentialing body for 
veterinary technicians in Texas. The Texas 
Association of Registered Veterinary 
Technicians and Texas Veterinary Medical 
Association have been working towards 
this goal for several years, including 
researching the interest of veterinarians 
and Registered Veterinary Technicians in 
having veterinary technicians licensed. 
Both groups had input into the wording 
of Senate Bill 1312 which passed in the 
regular 2013 Texas Legislative Session. 
The changes brought about by SB 1312 
aren’t sweeping, but they are important to 
the advancement of the veterinary technol-
ogy profession in Texas.  

The major changes will be:
 � The change from RVT to LVT and over-
sight by the Texas Board of Veterinary 
Medical Examiners. 

 � Veterinary technician licenses must be 
displayed. 

 � The ability for LVTs to be able to remove 
teeth that have minimal attachments and 
that do not require the use of an elevator.

 � Limitation of the use of the title LVT or 
terms that would lead the public into 
believing that someone is an LVT to only 
those who are licensed in the state of 
Texas.

 � Legally recognizes Certified Veterinary 
Assistants as those certified through 
TVMA.

 � Allows for CVAs and veterinary assis-
tants to be overseen by LVTs.  

 � Defines the term “veterinary assistant” as 
anyone who is employed by a veterinar-
ian to perform animal care tasks but is 
not an LVT or CVA

Frequently Asked Questions:
Will current RVTs be required to retake 
any tests? No, those currently registered 
through TVMA will be grandfathered in 
without having to retake any tests.

What will the requirements for licensure 
be? Graduation from an AVMA accredited 
veterinary technology program, a passing 
score on the VTNE and a passing score 

-
utes) exam.

What about people who are currently 
RVTs but didn’t complete an AVMA 
accredited program? Those who were 
grandfathered in when TVMA began regis-
tering veterinary technicians and who are 
still currently registered with TVMA will be 
grandfathered in just like other RVTs.

Will the cost of licensure be more than 
RVTs currently pay for registration? 
According to the TBVME, the fee for licen-
sure should be the same as for registration 
through TVMA or if there is a change it will 
be very small.

Will LVTs be required to carry malpractice 
insurance? No, there is no requirement for 
LVTs to carry malpractice insurance because 
they will still be working only under the 
supervision of a licensed veterinarian.

Can someone choose to remain an 
RVT rather than becoming an LVT? No, 
TVMA will no longer be registering veteri-
nary technicians.

Will veterinarians have to hire LVTs or 
CVAs? No, veterinarians will still be able 
to hire anyone they wish, however the re-
quired supervision on certain tasks will be 
higher for non-LVTs than for LVTs.  

How will current RVTs know when the 
TBVME begin taking application for li-
censing? The TBVME will send out notices 
to all current RVTs, therefore it is important 
to be sure that TVMA has accurate contact 
information if you are an RVT.

The goal of these changes is to encour-
age an educated workforce and hopefully 
to improve the veterinarian’s ability to fully 
utilize educated and credentialed staff for 
the benefit of both the veterinarian and 
the veterinary technician. It is hoped that 
in the future, LVTs will even be allowed to 

livestock under appropriate supervision and 
thus help to alleviate the strain on large ani-
mal veterinarians in the state while allowing 
for better care of client animals.   

The full text of the bill can be found here: 

–  Cindy Dittmar, RVT 
Vice President, Texas Assoc. of Regis-
tered Veterinary Technicians

Texas Association of Registered Veterinary Technicians (TARVT)

We Want to Hear Your News!
In each edition of The NAVTA Journal we share state association, 
specialty academy, and SCNAVTA updates. Share news and  
photos about your group by emailing updates to editor@navta.net. 
(Photos must be supplied as jpg files at 300dpi)  The deadline  
for the Dec./Jan. edition is October 15, 2013.
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For more information:  
www.alleycat.org/NAVTA

Help your clients help feral cats and  
reduce the killing in shelters. 

The last few months have been busy ones for 
KVTA! KVTA board members Vicky Ograin 
and Mary Berg attended the annual KVMA 
meeting in June and provided an update on 
KVTA activities. Along with Karen Watson- 
Robinson, RVT, Vicky Ograin also manned the 
KVTA booth at the Veterinary Technician Con-
ference in March. They were able to connect 
with many of the technicians around the state!  
The KVTA plans to have a booth at the CVC in 
KC this August and hopes to again have the 
Governor proclaim the first week of October 
as Kansas Veterinary Technician Week. 

The board also reviewed a record number 
of scholarship applications from veterinary 
technician students in Kansas. The $250 

KVTA Scholarship is awarded annually to one 
qualified applicant who the executive board 
believes will make a significant contribution to 
the Veterinary Technology field. To be eligible, 
the applicant must be enrolled as a full time 
student in a Veterinary Technology program 
in the state of Kansas, carry a 3.0 GPA, 
and must also be a member of the Student 
Veterinary Technology Association. Each 
applicant must submit an application along 
with an essay on why they chose to become 
a Veterinary Technician and an idea on how 
to better the profession. This year’s recipient 
is Katherine E. Hart. Katherine is a student at 
Colby Community College where she main-
tains a 4.0 GPA. She is also vice-president of 

the SVTA (currently filling in as president) and 
a student member of the KVTA. 

—  Margi Sirois, EdD, MS, RVT 
NAVTA’s Kansas State Representative

Kansas Veterinary Technician Association (KVTA)

Katherine (on the left) accepting her scholarship 
from Sadie Kenney, RVT

The members of the Academy of Equine Veterinary Nursing Technicians 
have been busy offering advanced equine nursing continuing education 
around the country this year. The AEVNT was represented at Western 
Veterinary Conference, NAVC, ACVS, AVMA, IVECCS, CVMA and a 
variety of other conferences. Currently we are preparing for our annual 

-
tion in Nashville, Tennessee! We are offering 20 hours of equine-specific 
continuing education given by some fantastic speakers this year. Also, we 
will be hosting an entire day of wet-labs at the beautiful Tennessee Equine 
Hospital covering equine anesthesia, lameness, anatomy, bandaging and 
an ophthalmology lab. We will also be administering our annual AEVNT 
examination and induction of new academy members at the convention. 

Lastly, the AEVNT has just finished the nomination process and elec-
tions for the upcoming board. The new board will be inducted at our 
membership meeting in Nashville in December. 

If you have questions about registering for the annual convention, don’t 
hesitate to contact Deborah Reeder (dbreeder@gmail.com) or myself  
(lobergj@hotmail.com) or check out the brochure on-line at www.aaevt.org.

Thank you and good luck to the applicants sitting for the exam in December!

–  Jessie Loberg BA, CVT, VTS-EVN  
AEVNT President

Academy of Equine Veterinary  
Nursing Technicians (AEVNT)
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The Academy of Veterinary Nutrition Techni-
cians held its first credentialing examination 
in June, 2013. The AVNT Board is proud to 
announce that three candidates passed their 
specialty certification examination. The charter 
members who are now VTS  
(Nutrition) are as follows:

 � Mindy Bough, MS, CVT, VTS  
(Nutrition)

 � Kara M. Burns, MS, MEd, LVT, VTS 
(Nutrition) 

 � Charlotte Higgins, AS, CVT, VTS 
(Nutrition)

 � Cheryl Holloway, BS, RVT, VTS 
(Nutrition)

 � Vicky Ograin, MBA, RVT, VTS  
(Nutrition)

 � Joan Smith, AAS, CVT, VTS  
(Nutrition)

 � Ann Wortinger, BIS, LVT, VTS  
(ECC, SAIM, Nutrition) 

Once again Governor Brownback has  
declared the same week as National Vet  
Tech Week, October 13-19, 2013, Kansas 
Registered Veterinary Technician Week.

–  Vicky Ograin, MBA, RVT, VTS (Nutrition) 
KVTA Secretary

 

Pictured: Mary L. Berg, BS, RVT, VTS (Dentistry) 
KVTA President and Vicky Ograin, MBA, RVT, VTS 
(Nutrition) KVTA Secretary/Treasurer with Gover-
nor Sam Brownback as he signs the proclamation 
declaring October 13- 19, 2013 Kansas Registered 
Veterinary Technician Week.

The three candidates who passed the first 
AVNT specialty certification exam are:

 � Jackie Erb, RVT, VTS (Nutrition)

 � Sophie Lord, RVT, VTS (Nutrition)

 � Tamberlyn Moyers, LVMT, VTS (Nutrition)

Please join me in congratulating the new VTS 
(Nutrition) technicians on this amazing ac-
complishment!

Additionally, it is time for candidates who plan 
to sit for the 2015 exam to start collecting 
case studies. Candidates have been advised 
to begin collecting cases October 1, 2013 
through September 30, 2014. Case report 
guidelines and instructions, the case report 
form, and a case example can be found on 
the AVNT web site. 

Please check the AVNT website periodically 
for updates.  Look for continuing education 

offerings, updates to the suggested reading 
list, etc.  

The Academy of Veterinary Nutrition Techni-
cians can be reached through:

e-mail: nutritiontechs@aol.com

Website: www.nutritiontechs.org

Facebook: Academy of Veterinary Nutrition 
Technicians (AVNT)

Twitter: @nutritiontechs (Yes we tweet!!!)

–  Kara M. Burns, MS, MEd, LVT, VTS  
(Nutrition)  
President, Academy of Veterinary Nutrition 
Technicians

NAVTA NEWs

Academy of Veterinary Nutrition Technicians (AVNT)

Kansas Veterinary Technicians Asscociation (KVTA)
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Objective: This article will help readers gain 
a better understanding of Toxoplasmosis, 
Neosporosis and Sarcocytosis as three 
protozoal infections that can cause neuro-
muscular damage to canines and felines. 
It will reiterate the importance of techni-
cian awareness of the transmission and 
life cycle, in particular, of these protozoa 
in order to better educate owners. Keeping 
Clients and veterinary staff alike educated 
in how to protect themselves from the zoo-
notic potential of Toxoplasmosis.

Many team members in neurology and inter-
nal medicine specialty practices are familiar 
with protozoal infections such as Neospo-
rorosis, Toxoplasmosis and Sarcocytosis, all 
of which can cause neuromuscular damage. 
For those in general practice, these dis-
eases may not be seen quite as frequently; 
however they are important to be able to 
recognize and refer to a neurologist if neces-
sary. Today, we have a better understanding 
of these infections and have developed a 
variety of treatments. 

Veterinary Neurology
Protozoal Infections inProtozoal Infections in
developing a Better understanding of

Oriana D. Scislowicz, BS, LVT

This program was reviewed and approved 
by the AAVSB RACE program for 1 hour of 
continuing education in jurisdictions which rec-
ognize AAVSB RACE approval. Please contact 
the AAVSB RACE program if you have any 
comments/concerns regarding this program’s 
validity or relevancy to the veterinary profession.

CoNTINuING EduCATIoN
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It is vital for veterinary technicians to un-
derstand the life cycle, modes of transmis-
sion and presentations of these patients, 
as these are the common inquiries that 
technical staff receives from concerned 
owners. In addition, since toxoplasmosis is 
zoonotic, staff should be aware of how to 
protect themselves and be able to recognize 
possibly infected patients. In this discussion, 
modes of transmission of all three diseases, 
along with clinical presentation, diagnosis 
and treatment will be reviewed.

Modes of Transmission
There are many similarities among these 
protozoal infections in regards to their 
modes of transmission. All three infections 
can be acquired from consuming infected 
tissue and can also be passed in feces. 
The causative agent of toxoplasmosis 
(Toxoplasma gondii) undergoes an entero-
epithelial as well as an extraintestinal life 
cycle. The enteroepithelial life cycle, which 
is only found in felines, involves the host 
becoming infected via ingestion of an inter-
mediate host that is infected (mice, other 
non-feline animals). Bradyzoites are then re-
leased from tissue cysts into the intestines 
and stomach as digestive enzymes break 
down the cyst wall. These cells also begin 
the five various forms of predetermined 
asexual stages. Merozoites are released 
(usually after numerous generations), and 
they will form macro and microgamonts. Mi-
crogamonts divide and form microgametes 
that are released and penetrate the macro-
gamonts. This combination gives rise to an 
oocyst. Once these oocysts are exposed 
to air and moisture, they will sporulate into 
two sporocysts containing four sporozoites 
each. This process usually starts after 1-5 
days of exposure to air and moisture.   

The other component of the life cycle of 
Toxoplasma is the extra intestinal life cycle. 
During this cycle, the host becomes in-
fected after ingesting oocysts. Sporozoites 
undergo endodyogeny and divide into two, 
thereby becoming tachyzoites which even-
tually encyst. Bradyzoites are created from 
these tissue cysts. This life cycle includes 
zoonotic transmission to pregnant women 
and their unborn via the accidental inges-
tion of oocysts. Accidental transmission 
can occur when precautions are not taken 
to wear gloves while cleaning litter boxes 
and adequately washing hands. Contami-
nated meat that is not thoroughly cooked, 

also be culprits.1 Veterinary staff should be 
sure to practice good hygiene at work and 
wash hands thoroughly after scooping litter 
boxes or reading fecal samples, especially 
if pregnant. 

Infection with Neospora caninum 
is somewhat similar to the life 
cycle of toxoplasmosis. The 
intermediate host, including 
cows, dogs, sheep, goats and 
horses, can become infected 
by consuming oocysts, possibly 
in food and water that has become 
contaminated with the feces of 
other infected dogs. The defini-
tive host is the canine, and the 
life cycle often involves a dog 
ingesting an aborted fetus or 
afterbirth. Infection can also occur 

Anterior uveitis: inflammation of the 
ciliary body. 

Bradyzoite: a sporozoan encysted 
parasite that slowly multiplies.

Cholangiohepatitis: inflammation of 
the biliary system. 

Encephalomyelitis: general inflamma-
tion of the brain and spinal cord.

Endodyogeny: form of asexual repro-
duction that involves two daughter cells 
that consume the mother cell prior to 
their separation. 

Eosinophilia: increase in number of 
eosinophils in blood. 

Gamont: protozoan gametocyte. 

Hematochezia: fresh blood being 
passed through the GI tract and seen 
in stool. 

Hyperesthesia: an abnormal increase 
in the sensitivity to sensory stimuli. 

Iridocyclitis: inflammation of the iris 
and ciliary body.

Leukocytosis: increase in number of 
white blood cells in blood. 

Lymphocytosis: increase in number of 
lymphocytes in blood.

Macrogamont: the female gametocyte 
that produces the macrogamete.

Merogony: the development of only a 
portion of the ovum. 

Merozoite: a protozoan cell created 
from a sporozoan that can be a part 
of the asexual or sexual phase of the 
life cycle.

Microgamont: the male gametocyte 
that produces the macrogamete.

Monocytosis: increase in number of 
monocytes in blood.

Myocarditis: inflammation of the heart 
muscle.

Neutrophilia: increase in number of 
neutrophils in blood. 

Oocyst: a zygote-containing cyst  
created by a parasitic protozoan.

GLossArY 
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by ingesting infected tissues, or passing the 
organism via the transplacental route during 
gestation. Following ingestion of cysts within 
tissues, tachyzoites rise from bradyzoites. 
Gamonts and zygotes are developed via 
merogony in the intestines.  

Infection with Sarcocystis neurona involves 
carnivores as a definitive host, while herbi-
vores are the intermediate hosts. Like the 
previously described protozoal diseases, in-
fection can occur by ingesting infected raw 
meat. The herbivore, or intermediate host, is 
infected via ingestion of feces passed from 
an infected definitive host.  The herbivore 
ingests these sporozoites, and they enter 
the intestinal mucosa and endothelial cells. 
The liver, as well as other organs, serves 
as a host for generations of merogony to 
take place within the intermediate host. 

The merozoites finally enter the muscle and 
nerve cells, creating sarcocysts that reside 
in the muscle. This muscle will be consumed 
by a carnivore where the oocyst then forms 
sporozoites, the infective form that is passed 
in definitive host’s feces. 

Clinical Presentation
Signs of toxoplasmosis in felines can range 
from generalized infection to respiratory, 
Central Nervous System, and ocular signs 
(Figure 1). Older cats may be more likely to 
experience anorexia, lethargy and difficulty 
breathing. Patients may also experience 
persistent or intermittent fever, dermatitis, 
icterus, vomiting and diarrhea. Musculoskel-
etal problems may exist including hyperes-
thesia when the muscles are palpated, stiff 
gait, and shifting leg lameness. Patients may 
become anorexic and subsequently lose 

weight. Toxoplasmosis that presents in an 
ocular form can occur without systemic clini-
cal signs. Reactivated infection can often 
exhibit neurological and ocular forms of the 
disease without other systemic symptoms. 
Kittens may have encephalitis and often 
will cry incessantly or sleep more than 
usual. Kittens may also experience lethargy, 
depression, hepatomegaly, ascites and even 
sudden death. If the mother is infected with 
toxoplasmosis, kittens may develop chorio-
retinitis. Kittens may also be stillborn or die 
before weaning.4 

Similarly to felines, canine toxoplasmosis 
can be localized to certain systems, includ-
ing respiratory, neuromuscular, or gastro-
intestinal. In canines less than 1 year of 
age, generalized infection may be present, 
causing the patient to be febrile, dyspneic, 
icteric and have diarrhea and vomiting. 
Neurological signs can be seen including 
seizures, cranial nerve deficits, tremors, 
ataxia, paresis or paralysis. Musculoskeletal 
complications can develop including an 
abnormal or stiff gait, and muscle atrophy.  
Ocular lesions are seen in canine forms of 
infection and are similar to the lesions seen 
in felines, but are not as common. There 
have been reported instances of retinitis, 
anterior uveitis, iridocyclitis, and optic nerve 
neuritis. In patients who are severely af-
fected with the infection and have subse-
quent lung and liver disease, mortality may 
result in a 1 week survival average.4

Neosporosis most commonly affects 
canines. Antibodies have been found in do-
mestic and wild felines, but natural infections 
have not been recorded. When experimen-
tally infected, felines have presented with 
hepatitis, polymyositis, and encephalomyeli-
tis. Neonatal and prenatal kittens who are ex-
perimentally infected tend to exhibit the most 
severe forms of disease. Similarly, in canines, 
younger dogs that are less than six months 
of age tend to have more severe disease 
and exhibit ascending paralysis of the limbs. 
Thoracic limbs are often less affected with 
this paralysis than the pelvic limbs, but can 

Protozoal Infections, continued

FIGurE 1  Comparison of Toxoplasma, Sarcocystis,  
and Neospora clinical signs
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exhibit rigid hyperextension. Joint deforma-
tion, cerebellar signs, muscle atrophy, heart 
failure and stiffness are also seen frequently 
in younger dogs, although with hand feed-
ing and adequate nursing, they may sur-
vive for months. Often these puppies will 
remain paralyzed. In infected bitches, early 
fetal death may occur or puppies may be 
born weak. Adult canines often experience 
encephalomyelitis, myocarditis, polymyositis, 
neurological and skin infections.  

Sarcocystosis can present asymptomati-
cally, but with those canine patients who do 
prove symptomatic, they can show signs 
of encephalitis, dermatitis, hepatitis and 
pneumonia. Patients who are infected have 
also shown signs of anorexia, dehydration, 
diarrhea, hematochezia, muscle atrophy, 
hyperesthesia and paralysis or paresis. 
Since sarcocystosis is such a relatively 
new discovery in veterinary neurology, the 
presentation is still being studied. In one 
case, S. neurona was reported in a 6.5-year-
old male dog. This patient was febrile and 
had seizures, and the patient’s blood work 
revealed anemia and thrombocytopenia. The 
MRI revealed asymmetrical hydrocephalus. 
Another case discussed was that of a 1.5 
year old male Feist dog that presented 
with paraparesis and then became com-
pletely recumbent. The patient experienced 
hyperesthesia and also exhibited behavior 
changes such as aggression towards the 
owner.3 In yet another suspected case 
described an 11-year-old male neutered 
Golden Retriever presented with lethargy 
and anorexia. Lymphopenia, thrombocy-
topenia, elevated aminotransferase (ALT), 
alkaline phosphatase (ALP)  were seen, as 
well as an elevated temperature of 103.8ºF. 
Sixty-six days after onset, the patient had 
generalized muscle atrophy, exercise intoler-
ance (collapse), stilted gait, mild plantigrade 
stance in the pelvic limbs, and bilateral facial 
paresis as well.    

In infected cattle, signs often include 
anorexia, diarrhea, muscle spasms, anemia, 
weakness, and ultimately death. Many times 

cattle are not diagnosed until the time of 
slaughter as they often are asymptomatic 
up until this point. In ovine, anemia, hepatitis 
and myocarditis were often exhibited. Sheep 
have also shown signs of encephalitis with 
Sarcocystis infection. In production animals, 
sarcocystosis may be a concern with creat-
ing subclinical anemia and lack of weight 
gain, as well as abortion in sheep.  

Methods to Aid in Diagnosis & 
Treatment of Toxoplasmosis,  
Sarcocystosis and Neosporosis
Diagnosis of T. gondii 
There are many ways to diagnose Toxo-
plasma gondii infections, including blood 
cell counts, chemistry panels, radiology, 
and serologic tests. Biochemical changes 
that may be seen with Toxoplasma-infected 
patients include non-regenerative anemia and 
leukocytosis. Blood cell count and chemis-
try findings can help assist the clinician in 
staging the disease as well. Leukocytosis is 
often seen in the recovery phase of disease. 
From 28 to 154 days after primary inocula-
tion, it is common to see lymphocyte counts 

cats that are severely affected can last until 
death. These cats tend to have absolute 
lymphopenia and neutropenia for 5 to 12 
days with an inappropriate left shift, as well 
as eosinopenia, and monocytopenia. During 
the acute phase of the disease, hypopro-
teinemia and hypoalbuminemia can be seen. 
In patients with acute hepatic and muscle 
necrosis, marked increases in serum ALT, 
ALP and AST (aspartate aminotransterase) 
may be evident. However, the increase in 
ALT and ALP with hepatic necrosis happens 
less frequently in feline patients. Cats may 
also show proteinuria and bilirubinuria. With 
patients that develop pancreatitis, increased 
serum amylase and lipase activities may exist, 
but are not a consistent finding. In secondary 
acute hepatic necrosis, hepatic lipidosis, or 
cholangiohepatitis, serum bilirubin levels tend 
to be increased. 

On cytology of thoracic and peritoneal fluids 
(and more rarely Cerebral Spinal Fluid (CSF), 

bronchoalveolar washings), tachyzoites may be 
detected (Figure 2 pg. 16). In cerebrospinal 
fluid analysis, one may find protein levels rang-
ing from being within the reference range to a 

tend to be lymphocytes on CSF analysis of T. 
gondii positive patients. However, an array of 
inflammatory cells may be present, as well as 

1

Radiology may prove to be another helpful 
aid in the diagnosis of T. gondii infection.  
Mottled lobar distribution and diffuse intersti-
tial to alveolar patterns are often present in fe-
line patients with acute disease. Mild pleural 
effusion, masses in the intestines or mesen-
teric lymph nodes, and evidence of pancreati-
tis may be found on radiographs. Ultrasound 
may be useful in exhibiting organ or tissue 
enlargement due to granuloma formation or 
inflammation. Lastly, MRI, CT and myelogra-

Optic neuritis: inflammation of the 
optic nerve. 

Plantigrade stance: positioned  
with the entire sole of the foot placed  
on the ground. 

Polymyositis: chronic inflammation  
of the muscles. 

Protozoa: organisms that are  
unicellular and eukaryotic.

Retinitis: inflammation of the retina  
of the eye. 

Schizont: a cell that creates daughter 
cells via schizogony. 

Sporocyst: a protective case that  
encourages the development and  
transfer of sporozoites to other hosts. 

Sporozoite: a motile and infective  
protozoan cell created from sporogony.

Tachyzoite: a sporozoan encysted 
parasite that quickly multiplies.

Zygote: the initial cell formed from two 
gamete cells via sexual reproduction. 
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phy can detect lesions within the CNS.1

Approximately 1% of cats shed T. gondii 
oocysts in the United States on any given 
day, so detection via feces samples is not 
very reliable. It must be remembered that 
cats usually shed oocysts for only 1-2 weeks 
after initial exposure. Interestingly, more than 
6 years later cats may re-shed a few oocysts 
when rechallenged with different strains. T. 
gondii oocysts are generally small (Figure 
3), measuring approximately 10 µm, and are 
about one fourth the size of Isospora felis 
and one eighth the size of Toxocara cati 
(Figure 4).1

Serologic tests that can test for antibodies 
to T. gondii in cats include Enzyme-Linked 
Immunosorbent Assays (ELISA), modified 

agglutination tests and indirect fluorescent 
antibody tests. Antibody tests can be helpful 
in determining the time of acquired infec-
tion, as well as susceptibility to acquiring 
T. gondii. It should be noted that many 
seropositive cats have already completed 
oocyst shedding and are not likely to infect 
humans. ELISA and IFA tests look for 
antibody classes IgM and IgG. An elevated 
IgM would indicate acute infection, while 
an elevated IgG titer would be indicative of 
chronic infection. If a four-fold rise in IgG 
levels occurs within 2-5 weeks, then active 
infection is likely indicated. Modified aggluti-
nation tests can involve either acetone-fixed 
antigens, or formalin-fixed. Both look for IgG 
antibodies and tend to be more sensitive 
compared to other available assays. Indirect 
hemagglutination and latex agglutination IFA 

tests both look for IgG antibodies. Poly-
merase Chain Reaction (PCR) can also be 
helpful in diagnosing T.gondii, but is very 
sensitive and cannot differentiate between 
chronic and acute subclinical infection.1

Treatment of T. gondii Infection 
Treatment for T. gondii infection includes 
Clindamycin HCl to treat disseminated T. 
gondii. Pyrimethamine plus a sulfonamide can 
also treat disseminated T. gondii and can help 
with oocyst shedding as well. Furthermore, 
Trimethoprim-sulfonamide can be adminis-
tered orally as treatment and is the preferred 
treatment in cats. Monesin and Toltrazuril can 
also be given in cats to help with oocyst shed-
ding during the enteroepithelial cycle10 (refer 
to Table 1 for recommended dosages and 
routes of administration). Supportive care is 

Protozoal Infections, continued

FIGurE 2

FIGurE 4

FIGurE 3 

FIG 2 Numerous tachyzoites of Toxoplasma gondii are visible within a pseudocyst in a myocyte (heart muscle cell). Courtesy of Centers for Disease Control and 
Prevention, Dr. Edwin P. Ewing, Jr.  FIG 3 T. gondii oocyst, unsporulated. Courtesy of CDC.  FIG 4 Toxocara cati egg and sporulated Cystoisospora rivlota. Courtesy 
of Dr. Nolan with University of Pennsylvania
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recommended as deemed necessary. 

Diagnosis of S. neurona Infection 
Diagnosis of S. neurona infection is often 
accomplished with titer testing; however, 
PCR assays, immunohistochemical find-
ings of tissues, and histopathology may also 
be used. In the lungs, liver, kidney, spleen, 
brain and muscle, among other organs, 
schizonts may be found. There may also be 
evidence of multifocal, granulomatous, and 
necrotizing inflammation. It should be noted 
that it may be hard to differentiate muscle 
tissue cysts of T. gondii and H. hammondi 
from S. neurona. Unlike S. neurona, the 
other two protozoal organisms will have 
thin tissue cyst walls without septa. PCR 
assays can help distinguish various spe-
cies of S. neurona and be very helpful to 
aid in diagnosis. However, these assays are 
usually only available at research facilities. 

Research laboratories are commonly where 
immunohistochemistry of tissues will be per-
formed. Fecal examinations can be difficult 
to employ in the diagnosis of S. neurona in 
that it is often challenging to differentiate 
between the sporocysts of S. neurona and 
those of other coccidia species. It should be 
noted that normal dogs and cats sometimes 
have S. neurona sporocysts in their fecal 
samples, but this can usually be attributed to 
recent consumption of uncooked meat with 
encysted organisms and does not necessi-
tate treatment as these protozoa are simply 
passing through the system.3 

Treatment of S. neurona Infection 
Considering this is a more recently discov-
ered disease, there is not a clearly defined 
treatment to eliminate the protozoan from 
the body. It is recommended that if sys-
temic disease is suspected, the same 

treatment indications for T. gondii could be 
attempted. Corticosteroids and other im-
munosuppressive treatments are contrain-
dicated for S. neurona.4 

Diagnosis of N. caninum Infection 
Serologic testing is available to detect 
serum antibodies to N. caninum including 
IFA, ELISA, and immunoprecipitation. With 
IFA, IgG titers are observed and higher titers 
are typically found in clinically affected dogs. 
Positive titers can exist in those dogs that 
were previously infected but asymptomatic 
for years. ELISA N. caninum tests detect 
IgG antibodies. In immunoprecipitation test-
ing, antigens of N. caninum are commonly 
extracted from tachyzoites. 

In blood cell count samples, one may notice 
panleukocytosis. Also, in chemistry results, 
ALT tends to be elevated. AST and creatine 

Drug Feline Dosage Canine Dosage Duration
Systemic/Disseminated  
Infection Versus  
Enteroepithelial Cycle

Clindamycin 2-4 weeks
Disseminated (During enteroepithelial  
cycle in cats, dose increased to  

Pyrimethamine 2-4 weeks
Disseminated (During enteroepithelial  
cycle in cats, dose increased to  

Sulfonamide 
(w/Pyrimethamine) 2-4 weeks

Disseminated (During enteroepithelial  
cycle in cats, dose increased to  

Trimethoprim- 
Sulfonamide 4 weeks Disseminated

Monensin concentration in dry 
weight of food SID

1-2 weeks Enteroepithelial Cycle

Toltrazuril 2 weeks Enteroepithelial Cycle

TABLE 1 Treatment of T. gondii
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kinase will often be increased with sub-
sequent muscle disease. With urinalysis 
results, the urine specific gravity as well as 
urobilinogen is often elevated. Upon analysis 
of cerebrospinal fluid, protein levels are 
increased and pleocytosis may be evident. 

Oocysts of N. caninum are rarely seen in nat-
urally infected dogs. Fecal examination is not 
a reliable method to diagnose the disease.   

Treatment of N. caninum Infection 
The same treatment employed for T. gondii-
infected patients is often used in N. cani-
num infected patients. Usually the following 
drugs are used either alone or in combina-
tion: Trimethoprim-Sulfonamide, Clindamy-

2). When neurological signs are present, 
it is recommended to use Trimethoprim-

since these drugs have better penetration 
within the CNS. Clindamycin may prove use-
ful when trying to suppress replication and 
to disseminate tachyzoites. Clindamycin is 
also helpful in treating subsequent derma-
titis and myositis.7 As with S. neurona, it is 
recommended that corticosteroids or other 
immunosuppressive agents not be used dur-
ing treatment of N. caninum. 

Final Thoughts
There are many misunderstandings regard-
ing protozoal infections among the general 
public, especially regarding toxoplasmosis. 
By educating ourselves as veterinary techni-
cians, we can better inform clients when 
they express concerns over zoonotic poten-

tial or wish to better understand a diagnosis. 
Being able to adequately explain the life 
cycle of these protozoa; the possibility that 
protozoa may be present for long periods 
of time; and pets may not exhibit signs until 
immune compromise occurs can be helpful, 
especially with skeptical clients. Rapid di-
agnosis and treatment is imperative with all 
three diseases to avoid potential permanent 
neurologic damage. Patients exhibiting signs 
of protozoal disease, especially in light of an 
abnormal neurologic examination, should be 
promptly tested for infectious causes.  
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Drug Dosage Duration

Trimethoprim-Sulfonamide 4-8 weeks

Clindamycin 4-8 weeks

Pyrimethamine and Sulfonamide 2-4 weeks

TABLE 2 Treatment of N. caninum
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is employed in a neurology specialty 
practice in Richmond, VA. Within the 
field of neurology, she has had much 
experience with patients with infectious 
protozoal disease affecting the ner-
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the current President Elect for her state 
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Protozoal Infections, continued
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1. In the life cycle of Neospora,  
the intermediate host can become  
infected by 
a.  Consuming oocysts, often times in food 

and water that has become contaminated 
with feces of other infected dogs

b.  Ingesting an aborted fetus or afterbirth from 
a field

c. Contaminated urine
d. Airborne transmission of the protozoa

2. Some clinical signs that  
sarcocystosis and toxoplasmosis  
have in common include
a. Pneumonia, Diarrhea
b. Encephalitis, Hyperesthesia
c. Encephalitis, Tremors
d. Hyperesthesia, Ataxia 

3. Biochemical changes that may  
be seen with Toxoplasma-infected 
patients include
a. Leukocytosis
b. Monocytosis
c. Nonregenerative Anemia 
d. Decrease in ALT and ALKP

4. Approximately what percentage 
of cats shed T. gondii oocysts in the 
United States on any given day?
a. 0.5%
b. 1%
c. 10%
d. 30%

5.Which antibiotic can be used in  
the treatment of toxoplasmosis?
a. Cefpodoxime
b. Clindamycin
c. Enrofloxacin
d. Ampicillin

6. Which drug combination can help 
treat disseminated T. gondii and assist 
with oocyst shedding?

7. Which is not a reliable method to 
test for N. caninum?
a. IFA
b. ELISA
c. Fecal examination
d. Immunoprecipitation

8. Which treatment is contraindicated 
in S. neurona? 
a. Immunosuppressive treatments
b. Clindamycin
c. Lincosamides
d. Anti-protozoals 

9. Patients infected with N. caninum 
may have a(n) _________ specific  
gravity and a(n)_________ urobilinogen.
a. Increased, Decreased
b. Increased, Increased
c. Decreased, Decreased
d. Decreased, Increased

10. What defining factor should be 
seen to differentiate muscle tissue 
cysts of  T. gondii and H. hammondi 
from S. neurona? 
a.  S. neurona cysts have thin walls, unlike  

T. gondii and H. hammondi
b.  T. gondii and H. hammondi cysts have  

multiple clamp connections while  
S. neurona does not

c.  S. neurona cysts have no septa, unlike  
T. gondii and H. hammondi

d.  T. gondii and H. hammondi cysts have  
thinner walls without septa

Protozal Infections Quiz

This article is worth one continuing education credit and will be accepted for  
grading until May 31, 2015. To receive credit, please complete the quiz online  
at www.VetMedTeam.com. There will be a $5 fee for each quiz.

*Due to updates and changes authorized by NAVTA, the online quiz may not be the same as  
the printed exam within The NAVTA Journal. Read each question thoroughly and answer it as it 
appears in the online exam. Please do not simply copy your answers from the printed version.
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Objective: After reading this article,  
technicians should be able to deter-
mine the cause of cachexia, assess the 
patient, identify stages of cachexia, and 
implement  dietary changes that can 
significantly help patients, resulting in a 
more positive patient outcome.

Cachexia is a multifactorial syndrome char-
acterized by progressive weight loss that is of-
ten accompanied by anorexia.1 Unlike weight 
loss seen with starvation or anorexia, cachexia 
is distinguished by a loss of adipose tissue 
with accompanying loss of lean body mass, 
primarily muscle. Nonmuscle protein, such as 
in the organs, is preserved in cachexia, but 
not in starvation. In dogs with illness or injury, 
amino acids from lean body mass are the 
primary source of energy instead of glucose 
from carbohydrate during normal digestion.2 
Significant loss of mineral content in the 
bones can also contribute to the overall weak-
ness in many cachexic patients.1 

Ann Wortinger, BIS, LVT, VTS  
(ECC, SAIM, Nutrition)

in Chronically Ill Patients
Cachexia

This program was reviewed and approved 
by the AAVSB RACE program for 1 hour of 
continuing education in jurisdictions which rec-
ognize AAVSB RACE approval. Please contact 
the AAVSB RACE program if you have any 
comments/concerns regarding this program’s 
validity or relevancy to the veterinary profession.

CoNTINuING EduCATIoN
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The beginning phase of cachexia can be very 
subtle, even in obese animals, and many clients 
may perceive the associated changes as sim-
ply “growing old.”3 When evaluating a patient 
for cachexia, it is important to remember than 
cachexia is a process—the loss of lean body 
mass—and not an end-stage syndrome.4 A 
similar syndrome known as sarcopenia is also 
common in dogs and cats; however, sarcope-
nia is the loss of lean body mass associated 
with aging in the absence of disease.4

The loss of lean body mass has a deleteri-
ous effect on strength, immune function, and 
survival.3 This loss can first be noticed over 
the epaxial, gluteal, scapular, and temporal 

muscles2 and is easily detected during a 
routine physical examination (TABLE 1). 
There does not appear to be a cause-and-
effect relationship between anorexia and 
cachexia: cachexia-associated weight loss 
often exceeds weight loss expected from only 
a decrease in caloric intake.1 Cachexia is a 
profound state of general illness, malnutrition, 
and disability that can affect animals with 
cancers, cardiac disease, renal disease, and 
other significant illnesses and injuries.5 Loss 
of 25% to 50% of lean body mass compro-
mises the immune system and affects muscle 
strength, with death resulting from infection, 
pulmonary failure, or both.5 

Causes
The primary cause of cachexia is alterations 
in the body’s metabolism of carbohydrate, fat, 
and protein.6 These metabolic alterations can 
lead to anorexia, fatigue, weight loss, impaired 
immune function, and malnutrition.6 Cachexia 
is often due to various cancers, and the as-
sociated tumors can induce many of these 
changes in the patient’s body. Most cancer 
cells use anaerobic glycolysis at a higher rate 
than normal tissue to generate adenosine 

SCORE MUSCLE MASS PHYSICAL ASSESSMENT

3 Normal  
Muscle Mass

Muscle is easily palpable over the temporal bones, ribs, lumbar 
vertebrae, and pelvic bones. Bony prominences are not visible 

when viewed from a distance.

2 Moderate  
Muscle Wasting

A thin layer of muscle covers the temporal bones, ribs, lumbar 
vertebrae, and pelvic bones. Bony prominences are slightly  

visible from a distance.

1 Marked or Severe  
Muscle Wasting

No muscle covers the temporal bones, ribs, lumbar  
vertebrae, and pelvic bones. Bony prominences are highly  

visible from a distance.

Overcoat  
Syndrome

Decreased muscle is found  
under a heavy layer of fat, making 

assessment more difficult.

Suspect this syndrome when the history and the physical  
assessment do not match. Marked wasting can be felt over  

the bony prominences.

TABLE 1 Muscle Condition Scoringa

a.  Buffington T, Holloway C, Abood S. Nutritional assessment. Manual of Veterinary Dietetics. St. Louis, MO: Elsevier Saunders; 2004:5.

triphosphate for energy.1 In general, cancer 
cells cannot obtain a significant amount of 
energy from aerobic glycolysis or fat oxida-
tion.6 Anaerobic glycolysis results in a gain of 
energy for tumor cells and a net loss of energy 
for the patient as well as the generation of a 
large amount of lactic acid that the patient 
must convert to glucose.6 

Assessment
The presence of cachexia increases patient 
morbidity and can adversely affect a patient’s 
quality of life.4 Early identification of cachexia 
and subsequent intervention can be important 
for improving the success of treatment and 
the quality of life of patients and owners.
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The final phase (img. 3) is characterized by 
marked loss of body fat and protein stores, 
severe debilitation, weakness, and biochemi-
cal evidence of negative nitrogen balance.6 If 
untreated, cachexia can cause death. 

Biochemical Changes
The biochemical changes caused by cancer 
or another disease lead to inefficient energy 
use by the patient and enhanced energy use 
by the tumor or the disease process.6 The 
prevalence of glucose intolerance and insulin 
insensitivity (resistance) requires limitation of 
the amount of carbohydrate and careful selec-
tion of the type of carbohydrate used in foods 
for affected animals. With the patient and the 

The Phases of Cachexia
The three phases of cachexia identified in 
humans are presumed to be the same in dogs 
and cats (TABLE 2). In the first phase (img.1), 
the patient does not exhibit clinical signs, but 
biochemical changes include an increase in 
the lactate level due to glycolysis; an increase 
in the insulin level, causing peripheral insulin 
resistance; and alterations in the amino acid 
and lipid profiles.6 

In the second phase (img. 2) of cachexia, 
clinical signs can include anorexia, weight 
loss, and depression. Many owners attribute 
these early signs to their pet “getting old” and 
do not recognize the clinical significance. 

tumor having obligatory protein requirements, 
a negative nitrogen balance is often seen in 
cachexia patients. If this imbalance is not cor-
rected, it leads to increased loss of skeletal 
muscle, hypo albuminemia, compromised 
immunity, impaired gastrointestinal function, 
and delayed wound healing, as is seen in any 
condition that impairs protein use by the body. 
In cancer, several tumor-derived factors and 
cytokines that influence this increased protein 
breakdown have been identified, including 
proteolysis induction factor, tumor necrosis 
factor α, and interleukin-1β.6

Loss of lean body muscle accounts for most 
of the weight loss in animals and humans with 

Cachexia, continued

PHASE CLINICAL FINDINGS PHYSICAL FINDINGS LABORATORY FINDINGS

1 None  
Readily Found

None  
Readily Found

Increased lactate level; increased insulin level; 
changes in amino acid and lipid profiles

2 Anorexia; Depression

Weight loss (decreased body condition 
score); Muscle loss over the epaxial, gluteal, 
scapular, and temporal muscles (decreased 

muscle condition score)

Decreased plasma albumin level

3

Weakness; Anorexia;  
Depression; Altered Food  

Preferences;  
Cyclical Appetite

Significant physical changes associated with 
loss of lean body mass, fat, and bone Negative nitrogen balance

TABLE 2 The Phases of Cachexia4,6
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cancer cachexia and other chronic diseases, 
such as kidney disease and congestive heart 
failure. Although reduced food intake is a 
significant contributor to this loss, decreased 
nutrient absorption and increased metabolic 
alterations also trigger loss of muscle rather 
than fat.4 One of the metabolic alterations 
is a decrease in leptin production, which is 
inversely related to the intensity of the inflam-
matory response created by the body: as the 
leptin level decreases, inflammatory media-
tors increase, causing increased production 
of inflammatory cytokines.1 Leptin—a protein 
with hormone-like activities—is produced by 
adipocytes (fat cells); it causes a decrease in 
appetite and an increase in energy expendi-
ture. These cytokines contribute to anorexia, 
increase energy requirements, and increase 
catabolism of lean body mass.3 The most 
common inflammatory cytokines active in this 
process include proteolysis induction factor, 
tumor necrosis factor α, and interleukin-1β.6

Tumors obtain energy primarily through 
anaerobic metabolism of glucose, resulting in 
excess production of lactate in the body.6 The 
lactate must then be recycled at an additional 
energy cost to the animal, resulting in a net 
energy loss. This is not the only energy-wast-
ing process in a cachexic animal. Additional 
energy losses can be due to cytokine-induced 
increases in glucose recycling, protein 
degradation, and overall energy expenditure.6 
Because cachexia develops in phases and 
biochemical alterations typically precede 
clinical signs, animals in the preclinical phase 
would be expected to have normal energy 
requirements. Animals in phase 2 (active un-
treated cachexia) would be expected to have 
an elevated energy expenditure, while animals 
in the final phase may be hypometabolic.6

Dietary Management
While the wasting process associated with 
cachexia cannot be reversed through nutritional 
supplementation alone, manipulation of pa-
tient’s’ nutrient intake can be beneficial in man-
aging some of the effects of cachexia on the 
body.1 Adequate nutrition can be key to manag-
ing cachexia by providing calories, protein, and 

fat and modulating cytokine production.3 It may 
not be intuitive that nutrition modulates cytokine 
production. Inflammatory cytokines, specifically 
tumor necrosis factor, interleukin-1β, and inter-
leukin-6, can contribute to anorexia, increase en-
ergy metabolism, and increase the loss of lean 
body mass. Modulating these cytokines can 
decrease the energy burden on the body and 
direct energy use toward production of lean 
body mass. Specific dietary recommendations 
should consider the phase of cachexia as well 
as the patient’s energy needs, current and past 
nutritional status, and ability or willingness to 
eat.6 Because these patients do not tend to eat 
well, dietary recommendations should consider, 
routes of nutrition that do not require voluntary 
consumption of food. 

Studies using animal models have shown 
that supplementation using the omega-3 
fatty acids EPA and DHA can help to prevent 
cachexia and metastatic disease processes.6 
Omega-3 fatty acids produce less potent in-
flammatory mediators than do omega-6 fatty 
acids. When the body uses omega-3 fatty 
acids to produce cytokines, the inflammatory 
response is decreased in proportion to the 
level of omega-3 fatty acids in the diet. Pref-
erentially increasing the amount of omega-3 
fatty acids in the diet and, therefore, their 
availability in the body can help to increase 
the production of less inflammatory cyto-
kines. Dr. Freeman3

Based on the common formulation of most 
fish oil capsules, a patient would need ~1g 
(1 capsule) per 10 lb of body weight per 
day.3 Many recovery diets already incorporate 
this concentration, so additional supplemen-
tation is not recommended.

The caloric distribution in the food should 
emphasize calories from fat and protein rather 
than carbohydrate since we know that glucose 
is the preferred fuel of tumor cells, but fatty 
acids and amino acids are not.6 The goal is to 
feed the patient and starve the tumor cells. In 
an ideal food, 50% to 60% of calories would 
be from fat, 30% to 50% from protein, and the 
remaining percentage from carbohydrate.6 

A diet’s protein level should be at the upper 
limit recommended by AAFCO (Association 
of American Feed Control Officials), and the 
protein should be high quality to facilitate di-
gestibility and use by the body. A protein level 
of 30% to 50% dry matter is recommended, 
with dogs at the lower end and cats at the 
higher end.6 In relation to energy intake, the 
minimum recommended protein intake is 5.14 

3

Because tumor cells preferentially use glucose 
for energy, selecting a carbohydrate with a low 
glycemic index can provide a slower release 
of carbohydrate-generated glucose into the 
bloodstream than would a carbohydrate with 

img 2

img 3

img 1
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Diet selection should also be based on the 
route selected for feeding. The energy density 
of a diet fed through a feeding tube can 
directly affect the success of feeding: a food 
that has a low energy density may contribute 
to vomiting or osmotic diarrhea due to a high 
feeding volume or poor digestibility.6 Feeding 
multiple, small meals frequently is easier on 
the patient, although this may not be easier on 
the client. Small meals decrease the inci-
dence of nausea related to feeding, increase 
the transit time of food through the stomach, 
and help ensure that the nutrition is usable by 
the animal.6

Home-cooked diets can be used in the short 
term to tempt a patient to eat; long-term use 
of these diets must be approved by a nutri-
tionist. Homemade diets are frequently unbal-
anced and therefore detrimental to animals. 
Calculating the energy density and amounts 
of nutrients and micronutrients in homemade 
diets is difficult, if not impossible, for the aver-
age clinician, technician, or client. A board-
certified veterinary nutritionist can help clients 
formulate a diet that is acceptable to their 
pets and provides the best possible nutri-
tion. Several excellent therapeutic diets meet 
the recommended diet profile for cachexia 
patients and can be fed orally or by tube.

Conclusion
While cachexia can be a fairly obvious sign of 
biochemical imbalances within the body, the 
condition has often been present for a while 
by the time physical changes are seen. We 
need to know how to feed our patients during 
treatment for cancer or other diseases. By 
recognizing the physiologic changes caused 
by disease and cancer, we can recommend 
diets that can help patients rather than a 
tumor or a disease process, resulting in more 
positive patient outcomes and a better quality 
of life for patients and clients. 

a high glycemic index. The glycemic index is 
used to measure how quickly a carbohydrate 
source is converted into glucose during diges-
tion. Rice has one of the highest glycemic 
indexes; barley, sorghum, and corn have much 
lower glycemic indexes.6 Moderately soluble 
fibers can also be used to slow the entry of 
glucose into the bloodstream with the added 
benefit of providing additional short-chain 
fatty acids specifically for enterocytes. Certain 
short-chain fatty acids, specifically butyric acid 
also known as butyrate, are produced by intes-
tinal bacteria from moderately soluble fibers 
and used preferentially by enterocytes and 
colonocytes for energy. 

Feeding Methods
Enteral feeding is always preferred if the pa-
tient has a functional gastrointestinal tract. Oral 
feeding of a canned or dry pet food should be 
the first choice for cachexia patients.6 When a 
patient is unwilling or unable to consume the 
desired amount of food orally, various feeding 
tubes can be used. The patient must be able 
to consume at least 85% of its resting energy 
requirement for oral feeding to be used. If 
this amount cannot be voluntarily consumed, 
alternative ways of supplying nutrition must be 
considered. Tube selection should be based 
on the patient’s condition, the desired period 
of use, and the owner’s willingness to feed 
at home. The only tubes that are appropri-
ate for at-home use are esophagostomy and 
gastrostomy tubes. Tube selection is based 
on the patient’s ability to undergo anesthesia, 
the doctor’s skill level, the availability of special 
equipment (an endoscope) and nursing care, 
and the overall cost to the client. 
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Cachexia Quiz
1. Cachexia is distinguished from simple 
weight loss by loss of this tissue?
a. bone mass
b. insensible tissue
c. lean body mass
d. organ mass

2. Cachexia is not typically seen in  
association with what disease process?
a. cancer
b. renal disease
c. cardiac disease
d. osteodysplasia

3. Cachexia is associated with changes 
in which body system?
a. nutrient metabolism
b. chemical digestion in the duodenum
c. blood cell production in the marrow
d. hepatic transformation of drugs

4. A by-product of anaerobic metabolism 
of nutrients is production of what product?
a. SCFA
b. lactic acid
c. betahydroxybutric acid
d. pyruvate

5. During what phase of cachexia does 
the owner first notice physical changes 
in their pet?
a. first phase
b. second phase
c. third phase
d. final phase

6. With glucose intolerance and insulin 
insensitivity, what nutrient should be 
adjusted in the diet?
a. carbohydrates
b. proteins
c. fats
d. water

7. Decreased fat levels in the body 
causes a corresponding decrease in 
production of what chemical?
a. lactic acid
b. amino acids
c. leptin
d. insulin

8. The caloric distribution of the diet 
should emphasize calories obtained 
from what sources?
a. grains and fruits
b. fats and protein
c. non-fermentable fibers and minerals
d. simple carbohydrates and SCFA

9.EPA and DHA are types of what class 
of nutrients?
a. omega 3 fatty acids
b. non-essential fatty acids
c. pro-inflammatory fatty acids
d. highly-fermentable carbohydrates

10. Glycemic index is used to  
measure what?
a.  the percent of glucogenic amino acids 

found in a food
b.  the conversion of fatty acids to glucose in 

the liver
c.  the rate at which a carbohydrate is con-

verted to glucose during digestion
d.  the absolute percent of carbohydrates in a 

food

This article is worth one continuing education credit and will be accepted for  
grading until May 31, 2015. To receive credit, please complete the quiz online  
at www.VetMedTeam.com. There will be a $5 fee for each quiz.

*Due to updates and changes authorized by NAVTA, the online quiz may not be the same as  
the printed exam within The NAVTA Journal. Read each question thoroughly and answer it as it 
appears in the online exam. Please do not simply copy your answers from the printed version.
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Objective: For technicians to apply their 
basic anesthesia skills utilized for canine 
and feline patients and translate them 
into slightly different skills for anesthetiz-
ing Non-human primates (NHP), spe-
cifically monkeys. Readers will become 
aware of the slight differences in working 
with NHP’s in regards to their anatomy, 
physiology, animal/human safety con-
cerns and monitoring variances.

Primates are found throughout the world 
and include over 200 species, excluding 
great apes. Non-human primates (NHP) 
are divided into two groups, Old World 
Primates from Asia and Africa and New 
World Primates from the neotropics1. Sizes 
of monkeys can vary from a couple hundred 
grams in a pygmy marmoset to greater than 
35 kilograms in a male mandrill. 

Primate anesthesia in general is not extreme-
ly different from that in our canine or feline 
patients. However, there are significant 

Non-Human Primate Anesthesia: 

This program was reviewed and approved 
by the AAVSB RACE program for 1 hour of 
continuing education in jurisdictions which rec-
ognize AAVSB RACE approval. Please contact 
the AAVSB RACE program if you have any 
comments/concerns regarding this program’s 
validity or relevancy to the veterinary profession.

A General OverviewA General Overview
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exposure blood culture for Herpes B. The 
Center for Disease Control also recom-
mends prophylactic anti-viral therapy as a 
precautionary effort.2

In research and private ownership situa-
tions, it is highly recommended to positively 
reinforce train (PRT) the animals for certain 
medical procedures such as blood draws, 
cage side or minor manipulation exams, aus-
cultation, oral presentation and injections. 
This type of training can greatly reduce risks 
for exposures and unnecessary sedations or 
anesthesia for the non-human primate.

Anatomy
Primates have varied anatomy from a more 
human-like build of larger Old World mon-
keys to the more cat-like builds of the New 
World species. Varying muscle builds can 
create difficulties in vascular access, but 
in general vessels are palpable. Common 
intravenous catheterization sites include the 

appropriate human protection is available. 
Protective clothing is not only for your safety, 
but also the animal’s safety. Because we 
are primates, these patients can contract vi-
ruses from us. It is not unheard of in primate 
research facilities, zoos, and now even in 
the wild that primates have contracted and 
died from human originated viruses, such as 
the cases at the California National Primate 
Research Center in 2010 with a colony of 
New World monkeys.

Once safe practices have been established, 
a protocol should be available in the event of 
an exposure. Commonly, this includes clean-
ing the exposure sight for 15 minutes using 
a Chlorhexidine or Iodine solution. When an 
eye or mucous membrane exposure occurs, 
rinsing the site for 15 minutes with water is 
suggested. If the exposure transpires while 
working with macaque species, one should 
also alert the local health department as well 
as visit a physician for an initial and post 

differences based on anatomical variances, 
human safety concerns, and particular 
responses to anesthetics and other medica-
tions. As we delve deeper into this topic, it 
is imperative to understand what potential 
zoonotic diseases the primate patient may 
carry. This is a very serious matter as some 
species, such as macaques, carry the 
Herpes B virus endemically and non-patho-
genically. Herpes B virus is an incurable and 
fatal disease to humans. It is characterized 
by small papules at the exposure site fol-
lowed by flu-like symptoms and eventually 
death ~ 2 weeks later.2 

One should be aware of risks from other 
pathogens, such as Shigella, Yersinia, Sim-
ian Immunodeficiency Virus (potential cross 
over to humans), amebiasis, balatidiasis, 
measles, tuberculosis, certain strains of 
influenza and even Rabies. Most facilities 
that work with non-human primates regularly 
should have appropriate Personnel Protec-
tive Equipment (PPE). Full PPE should 
include a mask, face shield, gloves and 
sleeves to prevent scratches. Every effort 
should be made to avoid being scratched, 
a splash contact, or bitten by NHP’s as this 
is considered an “exposure”. If your practice 
does not provide appropriate PPE, the pro-
cedure should be delayed or cancelled until 

FIGurE 2. IV catheter  
placement in the cephalic vein.

FIGurE 3. Positioning and visualization of oropharynx
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if the patient has been conditioned for IV 
access or mask induction, sedation may 
not be necessary.3 A squeeze back cage 

injections of sedatives as well as any other 
medications the patient may require. In more 
extreme circumstances, darting may be nec-
essary when an animal has escaped or is 
non-compliant and dangerous. Sites for IM 
injection include the quadriceps region and 
biceps muscle group. Subcutaneous sites 
include between the scapula or anywhere 
tenting of the skin is successful.

In the research or zoo setting, the animal is 
usually moderately to heavily sedated (ket-

then intubated. Induction is then via gas in-
duction (Isoflurane 3-5%, Sevoflurane 4-5%)5 
and reversing the sedative may be indicated. 
Intravenous induction is also an acceptable 

-
epam, propofol or etomidate work well. Using 
these drugs to effect is particularly important 
if the patient is already sedated.

Injectable anesthesia is a useful tool, 
especially in the research or field set-
ting. Constant rate infusions of Propofol® 

rhesus macaques as well as fentanyl citrate 
5 Drug combinations such 

as midazolam or diazepam and ketamine, 
or ketamine and Dexmedetomidine® can 
be used to facilitate gas free anesthesia or 
heavy sedation for reasonable periods of 
time. There are limited negative cardiopul-
monary effects at the appropriate dosing of 
Alpha 2’s comparing other sedatives; how-
ever, there is impairment in function of the 
central noradrenergic control center, which 
can lead to hypothermia, or hyperthermia in 
correlation with the ambient temperature.1,6

It is unfortunate on the limited, in depth, 
research into the critical analysis of car-
diopulmonary safety and effects of many 
of the anesthetic medications used in 
primates. Many of the combinations and 
dosages for primates falls into the “extra 

patient as well as act like a filter to protect 
the anesthetic machine from particulate 
contamination that may contain viruses and 
bacteria. If a Humidivent® is used, it may be 
necessary to cut the ETT to eliminate some 
of the dead space. 

Lighweight bubble wrap can be used to 
wrap peripheral limbs or drape across 
the body to maintain body temperature by 
acting like insulation. It is also economical 
and disposable.

Metabolism
Like many mammalian or avian species, the 
smaller the animal - the quicker the metabo-
lism. This holds true for NHP’s. Many of the 
smaller primates will require increased dos-
es of sedatives and anesthetic medications. 
Hypoglycemia is a constant threat with the 
smaller, young and geriatric primates. The 
blood glucose should be checked through-
out the anesthetic procedure. In many 
species of primates, one may see an initial 
elevated blood glucose level from stress like 
that seen in feline patients.1,3,4 It is not un-
common to utilize a 2.5% Dextrose IV fluid 
solution to maintain glucose levels.

Induction
Pre-anesthetic drug considerations should 
be made in advance with a full health his-
tory and potential species-specific drug 
reactions drug reactions fully researched. 
Observing the patient prior to induction 
gives important insight as to the drugs and 
dosage that should be considered (Is the 
patient already depressed or docile?). De-
pending on the size and age, fasting for at 
least 12 hours for most species prior to the 
anesthetic event is recommended in order to 
prevent regurgitation and aspiration.1

Induction in primates usually will require a 

It is safer for everyone involved for the pa-
tient to be sedated rather than be restrained 
for induction. Sedation will reduce stress 
to the animal and exposure potential for the 
handler and assisting personnel. However, 

cephalic vein located on the inner elbow or 
down the forearm running medially. The sa-
phenous vein at the midline of the posterior 
distal leg is another common IV catheter 
placement site. For more invasive catheter-
ization with multi-lumen central lines, the 
femoral vein can be used. Most commonly, 
this site is used for blood collection only. If 
the IV catheter or central line is to be left in 
place after recovery, a bandage may need 
to be placed to prevent the patient from 
removing the catheter. Jugular catheters are 
less common in NHP’s due to poor patient 
compliance and the general shorter necks 
of primates making placement awkward and 
difficult. See figure 2 pg. 27.

Non-human primate bronchial anatomy 
needs to be considered for intubation. The 
bifurcation of the bronchi is usually higher 
up compared to dogs and cats making uni-
lateral intubation more likely. It is generally 
a good rule of thumb when intubating with 
a cuffed tube to stop advancing the tube 
once you see the cuff pass the arytenoids. 
Intubation is more easily performed with the 
patient in dorsal recumbency. The laryngo-
scope is used with the handle towards the 
ceiling and the blade pressing the base of 
the tongue to better facilitate visualization of 
the larynx. See Figure 3 pg 27.

Thermoregulation
Like other exotic species, primates (in 
particular smaller primates) have a large 
surface area to body mass ratio making heat 
loss common and rapid. Efforts should be 
made in any procedure to keep the patient 
as normothermic as possible. Primates are 
especially sensitive to gas anesthetics and 
opioids producing side effects such as 
respiratory depression and hypotension. 
Adding hypothermia can produce more 
dramatic hypopnea and hypotension.1,3 Typi-
cal warming devices and methods used with 
other species work well on primates. 

Using a Humidivent® adapter between the 
main circuit and the endotracheal tube (ETT) 
will keep warm and moist air flowing to the 

Non-Human Primate Anesthesia, continued
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FIGurE 4. (top) An epidural 
with contrast in a NHP.

FIGurE 5. (middle) Infraorbital 
nerve block in geriatric monkey.

FIGurE 6. (bottom) ECG pad 
taped to the palm of a monkey.

blood oxygenation. Because primates tend 
to be particularly dark pigmented, choos-
ing an appropriate monitoring machine is 
crucial. Masimo Corp. products are spe-
cially designed for dark pigmentation and 
in the author’s experience are very reliable. 
Newer technology in some devices such as 
the Radical-7® by Masimo offers additional 
non-invasive monitoring parameters by us-
ing more than seven infrared sensor lights. 
Perfusion Index (PI) is one of the newer 
parameters that can be monitored with 
the Radical 7® which shows how well the 
peripheral capillaries are perfused perfused, 
as well as a glimpse into central perfusion. 
The PI also has been used to detect the 
onset of epidural and general anesthesia by 
indicating a spike in the PI caused by the va-
sodilatation from the anesthetic agents, yet 
reference variables are still in the process of 
being researched.

Respiratory rate and effort should be 
monitored closely. Physiological ranges are 
greatly affected by anesthesia, position, 
and restraint of the animals. The general 
reference range for a monkey’s breaths per 

1,3

Capnography is a very important tool in 
primate anesthesia and can tell the anes-
thetist many different things. End tidal CO2 
levels are generally expected to be similar to 
humans at 35-45mmHg. Going outside of 
this range may indicate that the endotrache-
al tube placement is too deep or misplaced. 
The value can also tell us if the ventilator 
settings should be changed to meet the 
patient’s needs. More seriously out of range 
values, particularly hypercapnic patients, 
may have other underlying complications 
such as pulmonary edema or cardiovascular 
compromise. Out of range values can also 
show respiratory acidosis from a patient that 
struggled during induction or restraint and 
metabolic acidosis in a DKA patient.1,3,4 Po-
sitioning of the patients often can increase 
our demands in tidal volume or pressure 
especially when placing the patient in ventral 
recumbency. In some instances, such as in 

label” use with dosing extrapolated from 
human or small animal doses. Every medi-
cation protocol should be considered and 
chosen cautiously.

A recent retrospective review performed 
by the author discovered methemoglobin-
emia in patients that received a benzocaine 
containing topical anesthetic. This discovery 
stresses the importance of drug selection, 
especially in NHP’s. 

With any anesthesia protocol, adding an epi-
dural or local block will have anesthetic gas 
sparing effects and will aid in analgesia for 
the patient post-operatively. Doses extrapo-
lated from canine and feline doses appear 
to be safe and effective in the non-human 
primate for common local anesthetics, such 
as lidocaine and bupivicaine. Adding an 
opioid at micro doses to the local block can 
add extra analgesic effect and aid in length-
ening the effects of the block.6,7 See figures 
4 and 5.

Monitoring and Maintenance
Monitoring the NHP’s vital signs is relatively 
similar to any other species of animal. The 
anesthetist’s eyes, ears, touch and smell are 
by far the best monitoring tools. Knowing 
where to auscultate for heart sounds and 
lung sounds is imperative. Auscultating in 
the same fashion as your personal doctor 
during a physical is usually a great guide for 
learning how to auscultate a NHP. Electro-
cardiogram electrodes can be placed on 
the palms and heal of the patient rather than 
inguinal or axillary regions. See figure 6.

Very few verified reference ranges exist for 
NHP’s. Heart rates range from 200-300 
beats per minute (bpm) for primates weigh-
ing less than 1kg to 100-200bpm for pri-
mates greater than 1kg.1,3 The SpO2 sensor 
can be wrapped around the finger, tail, lip, 
tongue, genitalia or ear. In tiny to small mon-
keys with heavily pigmented digits, the SpO2 
sensor can be clipped or taped around the 
entire arm or leg of the animal. An SpO2 
reading of 98-100% is appropriate for good 
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Many times an IV catheter cannot be left 
in as the patient may remove it when fully 
awake. If the patient needs IV fluids, it may 
be wise to maintain them under light seda-

Surgical incisions are a huge point of 
concern with NHP’s. It is in everyone’s best 
interest if surgical incisions are closed using 

to prevent the patient from picking. Creative 
measures may need to be implemented 
to prevent the patient from paying extra 
attention to the surgical site. One method 
in great apes is sticking chewing gum in 
the patient’s hair, distracting the patient 
away from picking at the incision site. Other 
methods such as bandaging may be more 
practical in smaller primates. Painting a 

intra-operatively while dopamine or dobuta-
mine CRI’s are not uncommon. Other blood 
pressure increasing medications can also be 
implemented, such as a norepinephrine CRI.

Recovery 
Recovering the NHP is an interesting skill. 
Depending on the size and dangerousness of 
the species, knowing when to put the animal 
back in a cage prior to full recovery is crucial.  
If an animal has opioids on board, recovery 
may be somewhat prolonged. This can be a 
difficult task, challenging our normally extra 
compassionate approach to a loving and gen-
tle recovery like that of our canine and feline 
patients, but for staff safety cage recovery 
highly recommended.1,4 See figure 7.

neurological surgeries, the EtCO2 is inten-
tionally lowered below 35mmHg to reduce 
brain swelling intra or post-operatively.

Blood pressure monitoring is just as impor-
tant in NHP’s as any other species, perhaps 
more so due to their sensitivity to anesthetic 
medications. Non-invasive blood pressure 
cuffs can be applied to the proximal arm 
or thigh. The gold standard is still invasive 
blood pressure monitoring with much easier 
access and placement compared to dogs by 
using the medial tibial artery. In some cases 
on larger animals, the radial artery can be 
used, however the technique is difficult. In the 
research or critical care setting, the femoral 
artery can also be used, but this usually 
entails a surgical cut-down technique and 
may not be practical. Blood pressure values 
will vary among species but generally ranges 
are similar to dogs and humans at 120mmHg 
systolic and 80mmHg diastolic with an ideal 
mean arterial pressure above 50mmHg.1,3,4 
Because primates are particularly sensitive to 
anesthetics and opioids, often times titrating 
them appropriately will resolve hypotensive 
episodes. In the event this is not the case, 
crystalloid and even colloid fluid boluses 
may be necessary. An adjusted fluid rate can 
help with maintaining appropriate pressure 

Non-Human Primate Anesthesia, continued

FIGurE 7. Ring-tailed Lemur  
recovering from anesthesia.

FIGurE 8. Ensure patients are provided with proper pain medication 
during any type of surgical procedure.
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ings: Get a Hand on Your Patient: Primate 
Restraint and Analgesia. Orlando FL; 2008

4. West,G., Heard,D., Caulkett,N. Zoo Ani-
mal and Wildlife Immobilization and Anesthe-
sia. 1st ed. Ames, IA: Wiley-Blackwell; 2007 

5. Carpenter, J.ed.Exotic Animal Formulary, 
4th ed. St. Louis, MI: Saunders; 2012.

6. Goldberg, M. The “Fourth Vital Sign” in 
All Creatures Great and Small. The NAVTA 
Journal. 2010; Winter Ed: 31-54.

7. Cital, S., Sammak, R. Facial and Oral 
Nerve Blocks for Dental Procedures in the 
Non-Human Primate. 31st Annual Associa-
tion of Zoo Veterinary Technicians Confer-
ence Proceedings. Albuquerque NM; 2011

patient’s finger nails is a fun task as well as 
throwing in extra random sutures on non-
surgical sites throughout the body have also 
been used. Puzzle tubes filled with goodies 
and extra enrichment in the cage can keep 
fingers away from incision sites as well as 
add nutritional support to the poor appetite 
caused by opioids. In extreme circumstanc-
es, chemical intervention with selective sero-
tonin reuptake inhibitors (SSRI) or antipsy-
chotics such as haloperidol may need to be 
implemented. Using chemical interventions 
can cause depression and other negative 
side effects and should be used sparingly.3,4

Pain Management
Appropriate pain management is especially 
important when dealing with non-human 
primates, not because they are more deserv-
ing than our regular patients, but based on 
ethical and more stringent laws surround-
ing animal welfare in regards to non-human 
primates. A detailed pain scoring system 
similar to that used in our common domes-
tic species should be used. The NAVTA 
Journal published an excellent resource in 
its 2010 winter edition, titled The “Fourth 
Vital Sign” in All Creatures Great and Small 
and is an excellent resource for referencing 
analgesic drug choices and dosing, as well 
as a simple chart describing primate specific 
signs of pain. See Figure 8.
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1. What virus carried by macaque species 
can be fatal to humans?
a. Herpes A
b. Herpes B
c. Herpes C
d. Herpes M

2. Non-Human primates are especially 
sensitive to _________ causing  
hypotension and hypopnea.
a. Non-steriodal anti-inlfammatorys
b. Selective Seratonin Reuptake Inhibitors
c. Opioids
d. Benzodiazepines

3. When recovering a monkey from  
anesthesia, it is best to _________.
a.  Hold them in your arms like a baby until  

fully awake
b.  Place them in a cage before fully awake 

under close supervision
c. Strap them down until fully awake
d.  Let their owner or handler be with them 

until fully awake

4. Intubating a monkey is most easily 
performed in _________.
a. Dorsal recumbency 
b. Ventral recumbency
c. Right lateral recumbency
d. Sitting up

5. The _________ artery is easiest  
to catheterize for invasive blood  
pressure monitoring. 
a. Femoral
b. Dorsal pedal 
c. Radial
d. Medial tibial

6. What combination of personal protective 
equipment is most recommended when 
dealing with NHP’s?
a. Gloves, sleeves, mask, face shield 
b. Gloves, mask
c. Mask, sleeves
d. Mask, face shield, gloves

7. A normal blood pressure for NHP’s  
is _________.

8. Heart rates vary from species to 
species of NHP’s. What is generally an 
accepted HR range for a NHP weighing 
550 grams?
a. 80-100
b. 400-500
c. 200-300
d. 100-200

9. _________ are ways to keep your NHP 
patient from picking at their incision.
a.  Chemical intervention, placing extra  

sutures on non-affected areas
b. Painting finger nails, E-collar
c.  Bandaging, spray with foul tasting  

chemicals
d.    Sedating heavily until incision is  

healed, E-collar

10. The normal range for ETCO2 in a 
NHP is_________.
a. 20-35mmHg
b. 45-50mmHg
c. 35-45mmHg
d. 50-65mmHg

This article is worth one continuing education credit and will be accepted for  
grading until May 31, 2015. To receive credit, please complete the quiz online  
at www.VetMedTeam.com. There will be a $5 fee for each quiz.

*Due to updates and changes authorized by NAVTA, the online quiz may not be the same as  
the printed exam within The NAVTA Journal. Read each question thoroughly and answer it as it 
appears in the online exam. Please do not simply copy your answers from the printed version.

Non-Human Primate Anesthesia Quiz
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I am an RVT that had a fabulous opportunity 

of the United States with their RAVS division, 
Rural Area Veterinary Services, throughout 
the US for nearly five years. Volunteering 
abroad has always been in my “bucket list”, so 
I jumped at the chance to be a part of the first 
session of the IVM (International Veterinary 
Medicine) program in Granada, Nicaragua 
last May (hosted by World Vets). My experi-
ence was more incredible than ever imagined. 
World Vets is an outstanding, professional 
organization that takes pride in lending end-
less world support for animals in need, along 
with having exceptional instructors assisting 
the participating students. 

Overview 
World Vets is a nonprofit organization found-
ed by Cathy King DVM in 2006 to develop, 
implement and manage international veteri-
nary and disaster relief programs. They have 
served over 36 countries on 6 continents to 
help animals and educate people. World Vets 
has had a positive impact on countless com-
munities. They improve animal welfare, help 
prevent the spread of disease and improve 
livestock operations to severely indigent areas 
around the world. 

They have recognized the “One Health” 
concept in which health of humans, animals 
and their ecosystems are very closely linked. 

This organization has improved the lives of 
thousands of animals and people by providing 
free veterinary care through a dedicated vol-
unteer force of over 3,600. Volunteers consist 
of veterinarians, credentialed technicians, 
assistants, veterinary and technician students 
and those simply interested in lending a hand.

International Veterinary Medicine 
Program 
World Vets has predominantly operated by 

-
cine clinics. Roughly two years ago, the idea 
of a permanent training center was conceived; 
its premise was to focus on providing a 
slower paced clinical setting, and to serve as 
a teaching center for both veterinary and vet-
erinary technology students from the US and 
Latin America.   The IVM program is located in 
Granada, Nicaragua, approximately one hour 
outside of the capitol, Managua. The facility is 
equipped with modern amenities such as gas 
anesthesia, central O2, pulse oximeters and 
fluid pumps, to name a few. 

In 2012, there were 10 eleven-day sessions 
that started in May and ended in August. 
During that time, they provided free veterinary 
care for over 3,100 animals. Procedures 

equine castrations, orthopedics and a variety 
of other miscellaneous procedures.  In addi-
tion, their dedicated staff (consisting of both 

Nicaraguans and US citizens) and volunteers 

Participants of the IVM program had the op-
portunity to assist with surgery and medical 
cases; travel to various field operations; and 
had a fair amount of free time to immerse 
themselves in the Nicaraguan culture.

A Closing Note 
I encourage anyone in the veterinary industry 
to engage in a World Vets experience, as 
you will not be disappointed.  You will learn 
abundance; not only in the field of vet medi-
cine, but about the different cultures within 
the world we live.  I have to admit that I’ve 
become a WV “junkie” as I have just returned 
from Ecuador and will be spending 7 weeks 
in Nicaragua this summer.  

—  Debbie Bauer, RVT 
Fenton, Mo

World Vets – Not Just an Ordinary 
(E]�EX�XLI�3J½GI

For more information on Word Vets, visit 
worldvets.org or email info@worldvets.org
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As many pet parents know, the right veterinar-
ian – and their talented team – is not only your 
pet’s best friend, but an extension of your four-
legged family. Grateful pet parents have the 
perfect “op-paw-tunity” to return the favor this 
fall by nominating their favorite vet for the Pet-
plan pet insurance 2014 Veterinary Awards. 

The Veterinary Awards seek to honor veteri-
nary professionals who go above and beyond 
to provide pets with an exceptional level of 
health care and their parents with exemplary 
customer service. In short, they celebrate the 
best in the business of healing furry friends.

Petplan is now accepting nominations  
in the following categories:

 � Veterinarian of the Year

 � Veterinary Technician of the Year

 � Practice Manager of the Year

 � Veterinary Practice of the Year

“As pet parents, we understand that keeping 
our pets healthy and happy is often a true 
team effort, which is why we’re excited to an-
nounce the addition of a new award, for Prac-
tice of the Year,” says Petplan co-founder and 
co-CEO Natasha Ashton. “With this award, 
we hope to shine a well-deserved spotlight on 

the efforts of the entire clinic, from veterinar-
ians and technicians to practice managers 
and support staff.”

“We are also delighted to be returning 
to the Western Veterinary Conference 
(WVC), one of the country’s premier 
veterinary events, for our annual Awards 
Dinner, where we’ll celebrate the out-
standing dedication, passion and efforts 
of America’s veterinary professionals,” 
Ashton continues. 

Three finalists in each award category will be 
invited to join Petplan at WVC in February 
to celebrate their nomination – and hear the 
winners announced! – at an exclusive Awards 
Dinner at the Four Seasons-Las Vegas. 

Nominations are being accepted from pet par-
ents, fellow veterinarians and staff, family and 
friends – even furry friends are encouraged 
to tell their “tails,” though they may need a 
helping hand with the keyboard!  As a special 
thanks, everyone who submits a nomination 
will be entered into a weekly drawing to win 
a $100 PetSmart gift card – treats for the 
whole family! 

Petplan is the only pet insurance company 
to have been included on Inc. Magazine’s 
list of 500 fastest-growing, privately held 
companies in America. In February 2013, 
Petplan pet insurance was at No. 34 on 
Forbes annual ranking of America’s Most 
Promising Companies – a list of 100 
privately held, high-growth companies with 
bright futures. Petplan’s fully customizable 
dog insurance and cat insurance policies 
provide coverage for all hereditary and 
congenital conditions for the life of the 
pet as standard, and meet the coverage 

any age. Petplan pet insurance policies are 
underwritten by AGCS Marine Insurance 
Company in the U.S. and by Allianz Global 
Risks US Insurance Company in Canada. 
The Allianz Group is rated A+ by A.M. Best 
(2012). 

For information, about Petplan pet  
insurance, visit www.GoPetplan.com,  
read the Petplan “Vets for Pets” Blog,  
or call 1-866-467-3875

Nominations can be submitted at  
www.GoPetplan.com/VetAwards, and will close at midnight, 
EST, on November 15. Don’t wait to nominate your four-legged friend’s 
favorite veterinary professionals today!

7RMJ½RK�3YX�8ST�(SGW�  
Petplan Pet Insurance Seeks Nominations 
for Annual Veterinary Awards
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involved in breeding championship animals, 
we owe it to the animals to stop this unlaw-
ful breeding by confronting the humans who 
are responsible for this madness. 

As veterinary nursing professionals, techni-
cians, assistants, students, and those con-
sidering entering the profession, your efforts 
to identify, educate,  and confront the public 
about the problem of animal over-population 
must be one of your primary goals. Don’t be 
afraid to confront; you know the reasons, 
better health, longer life, inhibited aggres-
sion, less roaming, straying, and spraying, 
and of course, no unwanted offspring for 
which there are not enough homes. Next 
time you meet someone with an unaltered 
animal, don’t hesitate, you may save one ani-
mal’s life or prevent another unwanted litter.  

Sincerely,

–   Dennis Lopez, M.Ed., B.Sci., LVT 
NAVTA President
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occurrence would stop. I never heard back 
from him or his wife. Some of these kittens 
probably were adopted out by our shelter, 
but some probably did not survive. And then 
I remind myself of the staggering statistics 
that there are probably 200,000 feral cats 
living in Las Vegas proper and every spring 
they do the same, reproduce and add to a 
steadily increasing population. 

I am unapologetic when it comes to con-
fronting uninformed individuals about the 
need to get pet animals altered. I carry 
around a photo of an unaltered male Rott-
weiller that came into the shelter DOA with 
a ruptured testicular tumor and riddled with 
other tumors. I keep a poster in all my class-
rooms of a 13 lb. infected uterus removed 
from an unaltered Mastiff, near death from 
an emergency pyometra. I hammer home 
with all my students, first and second year, 
that they must be the voice for the animals 
by emphatically imploring, relatives, friends, 
neighbors, acquaintances, and probably 
most importantly, uninformed strangers in 
the general public like this guy and his wife; 
there is no excuse for having unaltered ani-
mals. Unless you are a professional breeder, 
licensed and knowledgeable about the work 
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As advocates for pet health, Veterinary Technicians 
believe AN OUNCE OF PREVENTION IS WORTH 
A POUND OF CURE. Their expert advice can help 
you  build a custom preventive   healthcare plan for 
your pet.



When it comes to your patients, you are the expert — the one voice clients listen to for 
answers they can trust. Nutrition should be no different. According to the American Animal 
Hospital Association (AAHA) Nutritional Assessment Guidelines for Dogs and Cats, you should 
perform a nutritional assessment and make a specific dietary recommendation as part of 
your physical exam for every pet, every time they visit.

Be the expert

To learn more, visit everypeteverytime.com.

Every pet. Every time.
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