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Background. Hypothyroidism  is  the  endocrinopathy  most  frequently  expressed  in  the  dog's  skin.  However,  its

overdiagnosis  is  common:  systemic  illness  and  stress  lower  thyroxine  (T4)  without  any  primary  thyroid  disease,  a

phenomenon known as non-thyroidal illness syndrome (NTIS).4,5

Objective. To summarize the dermatological manifestations of canine hypothyroidism and their mechanism, to describe

NTIS  as  a  diagnostic  confounder,  and  to  propose  a  practical  guide  to  the  differential  diagnosis  between  primary

hypothyroidism and sick-euthyroid syndrome.

Key points. Hypothyroid dermatosis presents with non-pruritic bilaterally symmetrical truncal alopecia (the "rat tail"),

dry and dull  coat,  hyperkeratosis,  hyperpigmentation,  myxedema ("tragic  facies"),  and a  predisposition to  secondary

infections —pyoderma, demodicosis.1,6 NTIS lowers total and free T4 reversibly; in acutely ill dogs, total T4 was below

the reference interval in 100% at admission and normalized within two to four weeks after recovery.4 Differentiation relies

on the clinical picture, cTSH, free T4 by equilibrium dialysis, and re-testing after resolution of the underlying disease.2,3

Conclusion. Faced with a low T4, and before prescribing lifelong levothyroxine, ruling out NTIS is mandatory. The

diagnosis of hypothyroidism is clinical and multiparametric; it does not rest on a single hormone.

Keywords: canine hypothyroidism; non-thyroidal illness syndrome; NTIS; thyroid hormone; endocrine dermatosis; truncal alopecia; rat

tail; myxedema; low T4; differential diagnosis; overdiagnosis.

SEARCH STRATEGY AND SELECTION CRITERIA

This is a  narrative review, not a systematic review or meta-analysis. Sources are peer-reviewed articles and a standard

veterinary  dermatology  reference  text,  identified  in  PubMed  and  in  indexed  journals,  selected  for  their  direct  clinical

relevance to the dermatology of canine hypothyroidism and to the distinction between primary hypothyroidism and non-

thyroidal illness syndrome. Primary studies and reference texts were prioritized. Each reference was independently verified

at its original source (PubMed / publisher) before inclusion. 

1. Introduction: thyroid and skin

STARTING POINT

Hypothyroidism is a frequent cause of endocrine dermatosis in the dog, but also one of the most overdiagnosed, because

a low T4 is not synonymous with thyroid disease: stress and any systemic illness can lower it without the gland being

compromised.4

Thyroid hormone is an essential regulator of the skin and coat. Its deficiency produces a recognizable dermatological

picture  and,  frequently,  it  is  the  dermatosis  that  prompts  the  consultation  before  the  systemic  signs.  The  clinical

problem is not only to recognize that picture, but to avoid the reverse error: diagnosing hypothyroidism in a dog that

simply has a low T4 for another reason.
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This review describes the cutaneous manifestations of hypothyroidism and their mechanism, positions non-thyroidal

illness syndrome (NTIS) as the principal confounder, and offers a guide to differentiate primary hypothyroidism from

NTIS —a distinction that defines whether an animal receives lifelong treatment or not.

2. Dermatological manifestations of hypothyroidism

CUTANEOUS PICTURE

Hypothyroid dermatosis is a non-pruritic bilaterally symmetrical truncal alopecia —including the "rat tail"—, with a dry,

brittle coat, hyperkeratosis, hyperpigmentation, myxedema, and a predisposition to secondary skin infections.1

Thyroid hormone regulates the initiation of the follicular cycle, epidermal differentiation, and sebaceous function; its

experimental deficiency in the dog reproduces the characteristic cutaneous changes.1,12 Clinically, the picture includes:

Non-pruritic bilaterally symmetrical alopecia, of truncal distribution and in friction zones; tail alopecia produces

the "rat tail" appearance.1

Dry, dull, brittle coat, with poor regrowth after clipping.

Hyperkeratosis and hyperpigmentation, with dry or greasy seborrhea.

Myxedema: cutaneous thickening from dermal accumulation of glycosaminoglycans (mucinosis), histochemically

documented in hypothyroid dogs, which on the face produces the "tragic" expression.7

Secondary infections —pyoderma, demodicosis— favoured by impaired skin barrier and cutaneous immunity; in a

series of 157 dogs with recurrent pyoderma, hypothyroidism was among the most frequent underlying diseases.6,8

Adult-onset demodicosis deserves separate mention: in a series of 122 dogs it was significantly associated with both

hypothyroidism and hyperadrenocorticism, so that its appearance mandates investigating both endocrinopathies.6

3. The confounder: non-thyroidal illness syndrome (NTIS)

DIAGNOSTIC CAUTION

Non-thyroidal illness syndrome lowers total and free T4 in dogs without thyroid disease, as a response to systemic illness

or  stress.  It  is  reversible:  in  acutely  ill  dogs,  total  T4 was  below the  reference  interval  in  100% at  admission and

normalized on its own within two to four weeks after recovery.4

NTIS is the principal reason hypothyroidism is overdiagnosed. Any non-thyroidal disease —including severe chronic

dermatopathies, deep skin infections, or hyperadrenocorticism itself— can depress thyroid hormone concentrations

without the gland being diseased.5 The magnitude of the decrease tends to correlate with the severity of the underlying

disease.5

The practical consequence is direct: measuring thyroid function in the middle of illness or stress, and interpreting the

result in isolation, leads to diagnosing a hypothyroidism that does not exist. The quantitative evidence is compelling:

the spontaneous normalization of T4 within two to four weeks after recovery demonstrates that the gland was never

diseased.4 A recent prospective study adds a caution about the recovery phase: TSH can rise transiently without true

hypothyroidism, and no dog showed concurrently low total T4 and high TSH during the process.10

A low T4 is not a diagnosis of hypothyroidism. It is a value that acquires meaning only in context: in a clinically stable

patient, supported by cTSH, free T4, and, if needed, re-testing after recovery.

4. Basis of the differential diagnosis

KEY CONCEPT

• 

• 

• 

• 

• 
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Differentiating primary hypothyroidism from NTIS requires a multiparametric approach: no single hormone resolves it.

The combination of clinical picture, cTSH, free T4 by equilibrium dialysis and, when doubt persists, re-testing after

recovery, is what distinguishes a glandular disease from a reversible functional alteration.2,3

In primary hypothyroidism, the pituitary-thyroid axis responds to the fall in thyroid hormone by raising thyrotropin

(cTSH); the study of adenohypophyseal function shows distinct patterns in primary hypothyroidism compared with

non-thyroidal illness.2 Therefore, an elevated cTSH accompanying a low free T4 supports primary hypothyroidism,

whereas a normal or low cTSH with a low total T4 points toward NTIS.

Two important  caveats  to  avoid  over-interpretation:  cTSH is  not  perfectly  sensitive  —a proportion  of  dogs  with

primary hypothyroidism keep cTSH within the reference interval—9, and free T4, ideally measured by equilibrium

dialysis, resists the effect of NTIS better than analogue immunoassay but can also fall in severe non-thyroidal disease.
11 The assessment of dogs with low plasma T4 confirms that the distinction requires integrating several parameters, not

relying on one.3

5. Practical guide: primary hypothyroidism versus NTIS

CLINICAL APPLICATION

Faced with a dog with low T4, the key decision is whether or not to treat for life. Concordance between an established

hypothyroid dermatosis, an elevated cTSH, and a low free T4 supports primary hypothyroidism; a low T4 in a stressed or

ill patient, without the typical dermatological picture and with a normal cTSH, points to NTIS and mandates re-testing

after recovery.

5.1. What to assess in the patient with low T4

Dermatological picture: is  there an established hypothyroid dermatosis (truncal "rat tail" alopecia,  myxedema,

hyperkeratosis, dull coat) or is the skin spared?1

Systemic status: is there a concurrent disease or stress that would account for NTIS? If so, the low T4 is suspect for

a confounder.5

Hormone profile: do not measure total T4 alone. Combine total T4, cTSH, and free T4 (ideally by equilibrium

dialysis).3

Timing of measurement: avoid testing in the midst of acute illness or stress; if the low T4 appears in that context,

defer the decision.4

5.2. Orienting differences

Table 1. Orienting elements between primary hypothyroidism and NTIS. They orient the interpretation; the diagnosis is multiparametric and

clinical.

Parameter Primary hypothyroidism Sick euthyroid (NTIS)

Cause Primary thyroid deficiency (gland disease). Systemic illness or stress; healthy gland.

Total T4 Low. Low (confounder).

cTSH Often elevated (may be normal in some cases).2 Normal or low.

Free T4 (dialysis) Low. Normal or only mildly low.3

Skin signs Established hypothyroid dermatosis (rat tail,

myxedema).1
No typical thyroid dermatosis; the underlying disease

predominates.

Course / re-test Persistent; responds to levothyroxine. Normalizes within 2–4 weeks after recovery.4

• 

• 

• 

• 
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Figure 1. Visual synthesis of the differential diagnosis. Elevated cTSH with low free T4 and a typical dermatosis supports primary hypothyroidism;

an isolated low T4 in an ill patient points to NTIS.

5.3. Decision rule

The rule that protects the patient from overtreatment is simple: do not prescribe lifelong levothyroxine on the basis

of an isolated low total T4.  If  NTIS is  suspected because of concurrent illness or stress,  the decision should be

deferred, the underlying disease controlled, and thyroid function re-tested after recovery. Only clinical and hormonal

concordance —not an isolated value— justifies the diagnosis of hypothyroidism and its lifelong treatment.

6. Clinical implications

CONCLUSION

Hypothyroidism expresses itself in the skin, but the skin and a low T4 also lie when there is another underlying disease.

The diagnosis is clinical and multiparametric; prudence in the face of a low T4 avoids unnecessary lifelong treatment.

Hypothyroidism is real and treatable, and its dermatosis is recognizable. But its overdiagnosis —driven by excessive

confidence in a low total T4— subjects healthy dogs to lifelong treatment. Non-thyroidal illness syndrome reminds us

that the hormone also falls for reasons unrelated to the gland, and that the correct decision demands context, several

parameters, and, when needed, the patience to re-test.

Limitations

This is a practice-oriented narrative review and not a systematic review or meta-analysis; it does not include an exhaustive search or a

formal  risk-of-bias  appraisal  of  the  cited  studies.  The  evidence  on  differentiating  primary  hypothyroidism  from  NTIS  comes  from

observational studies and series of limited size. The document provides no original primary data: its purpose is to synthesize and organize

published knowledge to  support  diagnostic  reasoning.  Clinical  decisions  must  be individualized and integrate  the  pertinent  hormonal

confirmation.
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