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Hypot hyroidismis the nbst combn endocrine disease in dogs. The thyroid gl and
controls the speed of netabolismof alnpbst all body cells. Wen thyroid hornones
are subnormal, many different body systens can be affected; so the clinica
appear ance of the disease can vary. The nbst common clinical signs include

wei ght gain, sluggishness, skin and hair coat problens (including hair |oss),
weakness, cold intolerance, and infertility. Al though hypothyroidismis not life
threatening, the quality of life is subnormal. Veterinary testing procedures
have i nproved over the past 25 years, and hypothyroidismand its therapy are
wel | understood by nobst practitioners. Breeders, however, are faced with a

dil emma. The di sease sel dom denonstrates clinical signs before 3 to 5 years of
age, well into the showi ng and breeding years for many dogs. An economi cal and
early detection procedure is needed. Progress is being nade toward this

obj ecti ve.

The 1997 AKC Parent Cl ub Surveyl! found that breeders are quite concerned about
this disease. In fact, it was ranked first, with hip dysplasia and epil epsy

cl ose behind. Borzoi breeders were anong the breeders identifying thyroid

di sease as a major problem As a result of breeder and veterinary interest, a
nunber of progressive changes have occurred in the past few years. AKC and ot her
groups sponsored an International Synposium on Cani ne Hypot hyr oi di snf.

Partici pants agreed that breeders should test their dogs for thyroid di sease and
this test profile should include Total Thyroxine (T4), Thyroid Stinulating
Hornone (TSH), Free T4 by Dialysis, and Thyrogl obulin Autoantibody (TgAA). The
Ort hopedi ¢ Foundation for Animals (OFA)® started a Canine Thyroid Registry and
has certified a nunber of regional veterinary |aboratories in the US and Canada
qualified to performthe thyroid profile for registry purposes. Oxford
Labor at ori es* began producing a comercially avail able assay for TgAA so al
reagents for the OFA profile are standard anmong certified | aboratories.

About hal f of cani ne hypot hyroi di sm has been reported to be associated with
aut oi mune thyroiditis (positive TgAA).° The majority of the remaining

hypot hyroi dismis idiopathic (w thout apparent cause and TgAA negative), while a
smal|l fraction is froma pituitary disorder. Recent data from M chigan State

Uni versity have shown that idiopathic hypothyroidismcan be the end stage of
aut oi mmune thyroid di sease®. Hence, the majority of canine hypothyroidismis the
result of autoimmne thyroiditis. This makes testing for the disease marker in
breedi ng dogs inportant for reducing its incidence. The best current marker for
this disease is a positive TgAA test result. This is present when there is
active thyroid disease (inflammtion). Assumi ng a single gene disorder and
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recessive trait, TgAA will be positive only in dogs having both genes for
thyroiditis. TgAA will not be positive in the carriers (having only one gene for
the trait)

and may not be positive early in the |ife of some dogs that becone affected

| ater.

A nunber of scientific publications have presented data to support the genetic
transni ssi on of autoi nmune thyroiditis™8 Qhers have reported the famlial
(occurring anong rel atives) incidence of the disease® 12 |n addition to
screeni ng breeding animals, the TgAA assay has been useful for disease

di agnosis. In June 1998, the Mchigan State University Aninmal Health Di agnostic
Laboratory began running the TgAA assay as part of routine thyroid function
testing, making it possible to detect autoinmmune thyroid disease |ong before
conpl ete thyroid atrophy and clinical hypothyroidism (when clinical signs are
present) occurred. O course, nost of the sanples were fromdogs with at |east
one clinical sign suggestive of hypothyroidism

A study done on the first 51,201 |aboratory sanples that were tested for thyroid
di sease using the new TgAA test indicated that 7.9% of sanples were positive and
4. 0% were inconclusive. There were 4045 dogs positive for TgAA and 2809

cl assified as having idiopathic hypothyroidism Dogs |ess than 2 years of age
had few (Il ess than 5% TgAA positive sanples (Figure 1 ); sanples fromdogs 2 to
6 years of age were positive 9 to 11.5% of the tine, while sanples from dogs

ol der than 6 were positive less often. It appears that autoi mune thyroid

di sease occurs earlier in life than idiopathic hypothyroidism supporting the
concept that the idiopathic formmay result fromthe autoi mmune di sease. Semi -
annual thyroid biopsy results froma small group of affected dogs at MSU al so
support the conclusion that idiopathic hypothyroidismis the end stage of

aut oi nmrune t hyroi d di sease.

Anot her way of |ooking at these data is that over 50% of TgAA positive sanples
were from dogs | ess than or equal to 5 years of age, while it took 8 years to
obtain nore than 50% of the sanples from dogs with idiopathic hypothyroidism
(Figure 2). Since idiopathic hypothyroidi smappears to be the end stage of
aut oi mrune thyroiditis, the majority of primary hypothyroidismin dogs is nost
likely a result of the autoi mune disease. An inportant fact for breeders is
that the TgAA test can detect this disease years before clinical signs of
hypot hyroi di sm occur. After 6 years, the TgAA test becones |ess relevant, as
dogs that were positive can becone negative when the thyroid is destroyed, and
there is no longer a stinulus for TgAA production. After that time, T4 and TSH
becone nore inmportant indicators of thyroid disease.

As one woul d expect froma genetically transmtted di sease, 16 breeds had
significantly higher |aboratory preval ence of TgAA conpared to the total nunber
of dogs (over-represented) and 27 breeds had a significantly | ower preval ence
(under-represented) (Table 1). Sone additional breeds also had high or |ow
percent positive, but the number of sanples fromthose breeds nmay have been too
smal|l to achieve statistical significance. As additional sanples are anal yzed,
presunmably these additional breeds will becone statistically significant as
wel | .

As groups, Herding and Sporting dogs were significantly over-represented for
TgAA positive sanpl es whil e Hounds, Non-Sporting dogs, Terriers, and Toy breeds
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were under-represented (Figure 3). Wthin those groups, sone breeds were
significantly over-represented while others may be under-represented. The Hound
group (Table 2) has 3 breeds with over 500 sanples, 2 were under-represented
(Dachshund and Greyhound) and 1 is over-represented (Beagle). Since a nunber of
publications have shown that the Beagle breed has a genetic conponent to
aut oi mune thyroid disease, it is not surprising that they are on the over-
represented list. Sone of the sight-hound breeds, such as the Afghan, have been
inplicated to have a high incidence of hypothyroidism but the di sease nay have
been over-di agnosed in those breeds because of the |l ower normal ranges for T4
and T3 concentrations in sight-hounds conpared to other breeds. Breeders shoul d
caution veterinarians to this fact when thyroid function testing is perforned on
si ght hounds. The Borzoi had 5.3% of the sanples positive for autoi nmune thyroid
di sease. This is lower than the all breed average, but was not statistically
significant. As sanple nunbers increase, statistical significance may be

achi eved. Al though this under-representation is good news for the breed, they
are not entirely free fromthe disease

Breeders should strive to reduce the preval ence of autoi mune thyroiditis within
the breed. Testing breeding aninmals for TgAA during their early reproductive
years and breeding appropriately will help acconplish that objective. The assay
can be perforned on serum sanples at nost of the |arger veterinary |aboratories
or on blood spots at Oxford Laboratories.

In conclusion, while there is no DNA based testing procedure at this tine,
testing with the best avail able marker, TgAA, can be beneficial. Selective
breedi ng shoul d reduce the preval ence in high incidence breeds and prevent an
i ncreasing prevalence in |ow incidence breeds. Although nmales were sinmilar to
femal es in preval ence, you can inmmgi ne the inpact one inportant but affected
mal e coul d have on the breed, especially a breed with small nunbers. The TgAA
portion of the thyroid profile is nost inportant during the first 5 years of
life as few dogs are found to have idiopathic hypothyroidismbefore this age.
Si nce idiopathic hypothyroidi smappears to be the end stage of autoi mmune
thyroiditis, the mgjority of hypothyroidismin dogs is a result of this

i nherited autoi mune di sease. An increased focus on testing for autoinmmune
thyroiditis and sel ective breedi ng should hel p decrease the preval ence of canine
hypot hyroi dism In addition, know ng which are affected dogs within a pedigree
will help to identify which dogs have a high probability of being carriers (ie
one affected gene if a single gene trait).
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Tabl e 1--Percentage of TgAA positive sanples within breeds which were
statistically over-represented and under-represented for preval ence.

H GHEST PREVALENCE LONEST PREVALENCE
English Setter 26.0% CGer man Shepherd Dog 5. 4%
Dal mati an 16.8% Labrador Retriever 5.1 %
Basenji 16.3% Collie 5.1%

Rhodesi an Ri dgeback 16. 1% Poodl e 4. 4%

a d English Sheepdog 15. 0% Engli sh Bul |l dog 3. 9%
Boxer 13.8% Dachshund 3. 7%

Mal t ese Dog 13.5% English Springer Sp. 3.7%
Chesapeake Bay Ret 13.5% Shih Tzu 3.6%

Beagl e 13.4% West Highland Wiite T. 3.5%
Cocker Spaniel 12.6% Chi huahua 2. 9%

Shet | and Sheepdog 12. 5% Lhasa Apso 2.8%

Si berian Husky 12.3% Porrer ani an 2. 7%

Border Collie 11.9% M ni ature Pinscher 2.5%
Husky 11.5% Cairn Terrier 2.5%

Akita 10.8% Basset Hound 2.5%

Gol den Retriever 9.1% Schnauzer 2.3%

Yorkshire Terrier 2.3%
Boston Terrier 2.1%

Nor wegi an El khound 2.1 %
G eyhound 2. 0%

Por t uguese VWater Dog 2. 0%
Newf oundl and 1. 9%

Bi chon Frise 1.4%

Wel sh Corgi 1.3%

M ni ature Schnauzer 1.2%
Cavalier King Charles Sp. 1.1 %
Fl at - Coat ed Retriever 0%



Tabl e 2: Preval ence of positive and inconclusive TgAA tests in
breeds of the Hound G oup.

AFGHAN HOUND 5.5 0.0 73
BASENJ I # 16. 3 4.7 86
BASSET HOUND* 2.5 3.3 244
BEAGLE# 13. 4 5.4 794
BLACK AND TAN HOUND 0.0 0.0 2

BL OODHOUND 9.1 5.5 55
BORzA 5.3 5.3 57
DACHSHUND* 3.7 2.5 1256
GREYHOUND* 2.0 2.2 503

I R SH WOLFHOUND 3.7 2.5 81
NORVEG AN EL KHOUND* 2.1 1.1 95
PETI T BASSET GRI FFON VENDEEN 7.7 0.0 13
RHODESI AN RI DGEBACK# 16.1 7.5 174
SALWKI 11.5 3.8 26
SCOTTI SH DEERHOUND 0.0 4.8 21
VHI PPET 3.0 6.1 33
ALL HOUNDS* 6.6 3.7 3516
ALL BREEDS 7.9 4.0 51201

# = OVER- REPRESENTED, * = UNDER- REPRESENTED FOR THYRO DI TI S



NUMBER WITHIN AGE

FIGURE 1--AGE OF DOGS POSITIVE FOR
AUTOIMMUNE & IDIOPATHIC THYROID DISEASE
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BREED GROUPS

FIGURE 3-BREED GROUPS OF DOGS POSITIVE
FOR AUTOIMMUNE THYROID DISEASE
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+ = SIGNIFICANTLY HIGHER | * = SIGNIFICANTLY LOWER




