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Iatrogenic Hypothyroidism:
When and Why to Supplement

Hypothyroidism almost never occurs spontaneously in cats.
It is typically iatrogenic, following bilateral thyroidectomy or
I131 therapy for hyper-thyroidism. Iatrogenic hypothyroidism
(IH) does not refer to the transient low thyroid levels sometimes
seen in cats with concurrent illnesses (sick euthyroid syndrome), nor to cats overdosed with methimazole.

Why are we recommending thyroid
hormone replacement therapy post-I131
treatment more often than we used to?

Cats often do not show obvious signs of illness with low
thyroid hormone levels. After all, when is an older cat sleeping
too much? And don’t all cats seek heat? Veterinarians once
believed that cats either didn’t need thyroid hormones, or
could tolerate very low levels. However, we now know that
even cats with no outward signs of hypothyroidism can be
deleteriously affected if their thyroid hormone levels are too
low.

Why do some cats develop iatrogenic
hypothyroidism after I-131?

Another way to look at this is, ‘why don’t MORE cats need
thyroid hormone replacement after I-131, as do humans?’
Localized (rarely metastatic) thyroid tumors in cats are
eliminated by radioiodine, and enough normal tissue remains
to resume adequate production; whereas, in many hyperthyroid
humans all thyroid cells are diseased or potentially dangerous,
so all must be eliminated, and none remain to generate thyroid
hormones.
Hyperactive thyrocytes assume virtually all production
of thyroid hormones and do so autonomously, i.e., with no
response to feedback. These cells uptake iodine ‘greedily’ to
produce more and more hormone; likewise, they absorb more
radioactive iodine, which destroys the tumor(s) present in
every hyperthyroid cat.
Normal thyroid tissue, surrounding the tumors, ‘reasonably’
shuts down production when too much hormone exists.
Suppressed tissue doesn’t absorb much, if any, iodine or
radioiodine, and is thereby spared. More often than not,
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the residual thyroid cells reactivate and regenerate after the
thyroid hormone drops to normal or below after I-131.
Hyperthyroidism in humans is often caused by Graves
disease, an immune-mediated disease affecting all thyroid
cells. If all cells are hyperactive, then all uptake radioiodine,
and are destroyed. In humans with thyroid adenocarcinomas,
the gland is completely excised, and large doses of I-131 are
given in hopes of eradicating all thyroid cells, which already
are or could become malignant, metastasize, and cause death if
allowed to remain. Physicians prepare their patients to assume
life-long l-thyroxine replacement therapy after obliteration of
all thyroid tissue, a small price to pay for a healthier life.

Are IH cats receiving too much I-131?

Certainly, it is possible for cats to get “too much” I-131,
particularly when treatment centers employ the ‘fixed dose’
approach, in which all cats get a uniform dose, e.g., 4 or 5
mCi. Nationwide the incidence of IH is about 15-20% after
I-131 therapy.
At FHTC, each cat receives the lowest, individualized dose of
I-131 (0.5 to 15 mCi) that should cure its own level of thyroid
disease. I then adjust my advice as recheck information is
gathered from the primary veterinarian at the 1 and 3-month
post I-131 rechecks. Typically, 94-97% of our patients become
euthyroid after a single dose of I-131, with nothing else to do.
Conversely, about 3-6% of the cats we treat develop a level
of hypothyroidism (IH) that requires I-thyroxine replacement
therapy indefinitely. This statistic changes in cats with longterm thyroid suppression in the presence of thyroid tumors
and/or methimazole, so I may communicate differing outcome
potentials from one individual to the next.
Large, aggressive thyroid tumors may require larger and
sometimes repeated doses of I-131 to be destroyed, in which
case some normal tissue could be impacted immediately, and
hormone replacement therapy more likely.

Is radiation the sole cause of IH?

Cats with long-standing and/or aggressive thyroid disease are
more likely to become hypothyroid after the hyperactive tissue
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is destroyed, supporting a case for early treatment with
I-131. Normal thyroid tissue sometimes dies if it has been
suppressed for a long time, in the presence of hyperactive
tissue which has assumed almost all hormone production.
Methimazole suppression of both normal and hyperactive
tissue may also potentiate this ‘disuse atrophy’, another
reason why some cats generate insufficient thyroxine after
I-131.

Findings may include:

• History of lethargy, heat seeking, mental dullness,
undue weight gain
• Excessive shedding, with dull, flaky hair coats
• Constipation
• Bradycardia

• T4 < 0.5 µg/dl

How much control do we have?

Radioiodine uptake (RIU) ability of thyrocytes varies
with each individual. Therefore, we do not have complete
control of the outcome with even the most carefully selected
dose.
Cats with aggressive tumors, which often have lower RIU
ability, are treated with a more assertive dose. These cats
are more likely to have tissue which cannot reactivate,
increasing the chances of needing supplementation after
I-131. Even so, I’ve seen cases with small nodules and less
elevated levels of thyroid hormones that have exhibited
very stubborn responses to I-131, requiring repeated
treatments with increasing doses of I-131 to ultimately kill
all hyperactive tissue.

Sometimes the amount of radiation necessary to destroy the
abnormal tissue impacts the normal tissue to some degree as
well, especially if its still (unlikely, but possible) taking up
iodine for hormone production.
Lastly, some cats have concurrent illness, such as CKD
or inflammation, causing thyroid hormone suppression, a
condition called ‘sick euthyorid syndrome.’

Do we ever intend IH?

Yes, but only in rare circumstances. If the hyperactive
tissue is neoplastic, or even simply very aggressive, some
endocrinologists strive to destroy most or all thyroid tissue,
to reduce the risk of recurrence. Low thyroid hormone
levels at the rechecks assure us that the hyperactive cells
have been destroyed, and that a recurrence is less likely in
these genetically predisposed cats.

What is considered hypothyroidism
in cats?

In general, a T4 less than 1.0 µg/dl is considered low. Most
cats with normal kidney function tolerate T4’s as low as
0.8-1.0 µg/dl with little apparent effect. We no longer wait
to treat cats until they show signs of IH, because they often
do not show obvious signs until their T4’s are profoundly
low, at 0.5 ug/dl or less.
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Severe IH can be easy to identify.

• cTSH > 0.3 ng/ml
• fT4 < 10 pmol/L

• Nonregenerative anemia

Borderline IH is less obvious and the cat may seem to
tolerate it without apparent ill effect.

Sometimes changes are subtle or attributed to non-thyroidal
causes. Echocardiography may identify a decrease in
cardiac contractility that might only become important
during prolonged anesthesia or aggressive fluid therapy.
Nonrengenerative anemia is common in IH, but might be
attributed to chronic inflammation or chronic kidney disease
(CKD).
Recent attention has been given to the value of using TSH to
define borderline IH. Study results vary, but the consensus
is that it is probably helpful to run a thyroid panel such as
MSU’s, which includes T4, T3, and FT4 in addition to the
canine (there is no feline-specific) TSH. A high TSH (>0.3
ng/ml) in cats with T4 <1.5 is suggestive of hypothyroidism.

Which cats need to be supplemented,
and how?

Whether or not a cat with IH needs supplementation depends
upon how low the hormone level is, and its potential
influence on any other conditions that an individual may
have.
Normal cats seem to tolerate T4s as low as 0.8 µg/dl
long term without apparent ill effect or obvious need for
supplementation.
• Cats with concomitant disease, such as CKD, have
less tolerance for low, or even low-normal, thyroid
hormones. If the T4 is less than 1.25-1.5 in cats with
CRF, the azotemia often not only “unmasks”, it worsens.
• Cats with innately low metabolisms are more likely to
become obese if their hormones are even borderline
low.
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• Anemias stemming from any etiology are more likely
to worsen in the face of IH.
• Cats with additional illnesses which drive thyroid
hormones low, such as any ongoing inflammation,
pancreatitis, diabetes, neoplasia, or immune-mediated
disease are more likely to require supplementation than
are cats with no additional ‘sick euthyroid’ factors.

When do we step in and supplement?

The IH may “remedy itself” and require no intervention. In
the first month post I-131, cats often have a low T4, after
the hyperactive tissue is destroyed, and the normal tissue
has not fully reactivated. If the cat is doing well clinically,
has normal kidney function, and isn’t anemic, we simply
recheck the level in 1-2 months and, in most cases, the T4 has
risen to normal. Allowing the T4 to remain low temporarily
stimulates production of pituitary TSH, needed to awaken
regeneration and reactivation of atrophied and suppressed
thyroid tissue. If the T4 level remains below 0.8 µg/dl after
3 months post-I-131, sufficient production probably won’t
recover, and you may consider supplementing.
If the T4 is borderline ( 0.8-1.25 µg/dl), a cTSH may help
differentiate low-normal from hypothyroidism. If the cTSH
is high (>0.3 µg/dl), and the T4<1.25 µg/dl) hypothyroidism
is more likely, and l-thyroxine may be helpful. However, Dr.
Lisa Stammeleer, DVM, from Ghent University in Belgium,
did observe in a recent study that some non-azotemic cats
after I-131 had elevated cTSH concentrations despite
euthyroid status determined by scintigraphy (99m-Tcpertechnetate). Concurrent illness and sulfonamides may
also result in falsely elevated cTSH levels. Therefore, no
one test result can be relied upon exclusively.
Although the most reliable thyroid function assessment,
scintigraphy isn’t usually readily available or affordable, so
most practitioners rely on blood tests ( T4, cTSH, +/- fT4).
No one test should be taken at face value, but in relationship
to other test results, as well as a thorough history and
physical exam evidence, all of which combine to direct our
next diagnostic and therapeutic steps. I can help direct the
case as I receive information gathered from the primary
veterinarian at the post I-131 rechecks.
L-thyroxine supplementation: 0.1 mg p.o. QD, best absorbed
on empty stomach, recheck in a month, goal 1.25 - 2.5 µg/dl
The liquid l-thyroxine supplement, Leventa®, is on indefinite
backorder in the U.S., so use canine or human l-thyroxine
tablets. If the cat is difficult to medicate orally, drizzle
about ¼ ml water over a tablet in a very small amount of
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food. The tablet will disintegrate and may then be stirred
in; no bitter flavor. Compounding into a flavored liquid is
another option.

Why do we supplement cats with
kidney insufficiency sooner than
those without?

Approximately 30% of hyperthyroid cats have pre-existing
CKD; they’re typically old cats with age-related degeneration. Thyrotoxicosis activates the renin-angiotensinaldosterone system leading to renal hypertension, glomerulosclerosis, and progression of CKD.
Therefore, keeping a cat “slightly hyperthyroid” to “protect
the kidneys” is not recommended. It’s important to cure
the hyperthyroidism altogether, then supplement with
l-thyroxine if IH develops.
In cats with renal failure, we intervene earlier with
supplementation if IH develops, as it has great negative
impact on these individuals.
Continued IH decreases glomerular filtration rate (GFR) to
below normal, resulting in worsened azotemia. Lifespan is
related to the levels of azotemia, regardless of cause. In cats
with concurrent azotemia, even transient hypothyroidism
that follows radioiodine therapy may contribute to
additional renal function decline and worsening of the cat’s
CKD stage.
IH also compounds the effects of renal dysfunction.
For example, anemia resulting from hypothyroidism is
compounded by anemia from erythropoetin deficiency
associated with renal failure. Constipation is a sequela of
both diseases. A decreased GFR causing more azotemia
and hyperphosphatemia leads to lethargy and inappetence,
which in turn perpetuate the downward spiral of azotemia
and decompensation in a CKD cat.

What should we be telling our
clients about I131 therapy in
hyperthyroid cats?

I-131 therapy remains the treatment of choice for most
hyperthyroid cats, the earlier the better. If the cat has significant thyroid disease, it is still best to destroy the thyroid
tumor(s), even if it means supplementing with thyroxine
afterwards. Otherwise, tumors grow more aggressive and
are tougher to treat. Some will eventually mutate into adenocarcinomas. Heart disease sometimes develops in cats
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INSIDE: Iatrogenic Hypothyroidism: When & Why to Supplement

on methimazole despite apparently well-controlled thyroid
hormone levels and not other clinical signs of hyperthyroidism. We believe that the rate of significant side effects
to methimazole is at least 40%. It is expensive to maintain
and monitor a cat on this drug, and for the most effective
control it must be given twice a day.
Veterinarians should no longer advise clients that their cats
will never require oral medication if they choose I-131.
Despite a >94% chance of having normal thyroid hormone
levels after I-131, 3-6% of cats treated will need thyroid
hormone supplementation. This should not be seen as a
treatment failure. Supplementation should be viewed as
a reasonable adjustment to successful elimination of the
thyroid tumors and any need for methimazole.

Feline Hyperthroid Treatment Center
Offers Ongoing Support

Whether establishing candidacy for I-131, or diagnostic
and treatment plans, I will work with you to optimize
your patient’s recovery. I’ll help prepare your clients for
possible outcomes, and will follow their cat’s progress
through the post- I-131 rechecks, until the hyperthyroidism
is completely resolved and any necessary adjustments, such
as hormone replacement therapy, are made.

ABOUT US

Our work at FHTC is made possible by a proficient team
of Licensed Veterinary Technicians ( LVTs), patient care
coordinators, hospital managers, IT gurus and animal
caregivers. Some wear multiple hats, all work specifically
with cats because they love them.

Our staff works closely with nuclear physicists to provide
the safest work environment possible, and to ensure that we
comply with Washington State radiation safety standards for
hospitalizing and releasing animals that have been treated
with radiation. Nuclear pharmacists prepare the doses of
radioiodine, and couriers trained in radiation safety transport
it to our facility.
As with any highly-specialized medical service, it takes a
village of educated people who care.
Thank you Teresa, Miranda, Ryley, Maria, and Jenna, for all
you do!
Faythe Vaughan, DVM

For more information, and to sign up for e-Newsletters, check out our website:

www.felinehtc.com or email felinehtc@gmail.com

Please feel free to contact us with any questions or send records for a case you’d like to discuss ( see contact info above!)
FHTC
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