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This book describes Euthyroid Sick Syndrome, Diagnosis and Treatment and Related
DiseasesEuthyroid Sick Syndrome is a disorder featured by abnormal findings of thyroid
function tests in the absence of hypothalamic-pituitary and thyroid gland dysfunction.These
abnormal findings in thyroid function test are often linked with disorders such as:Underlying
systemic diseases such as renal diseases, cardiovascular diseases, pulmonary diseases,
gastrointestinal diseases etc.1. Metabolic disorders2. Chronic illness such as diabetes3.
Inflammatory conditions4. Fasting and starvation5. Trauma6. Burns and sepsis7. Myocardial
infarction8. Stress9. Malignancies10. Surgeries such as bone marrow transplantationIn adult
patients admitted to a medical service:1. 50% develop a low serum T3 level,2. 15%-20%
develop a low T4 level, and3. 10% have an abnormal TSH level (either low or
high).Causes:Generally, there are no predisposing genetic or seasonal risk factors.It is often
seen in link with:1. Fasting,2. Starvation,3. Anorexia,4. Pneumonia,5. Trauma,6. Critical cases in
ICU,7. Stress,8. Post cardiopulmonary bypass,9. Renal failure,10. Diabetic ketoacidosis,11. Liver
cirrhosis,12. Sepsis.SymptomsThe most frequent symptoms and signs happen in acutely ill
patientsThe symptoms are:1. Bradycardia,2. Hypotension,3. Hypoventilation,4. Hypotonia, and5.
Altered mental status.These features may also happen with hypothyroidismEuthyroid sick
syndrome very often imitates hypothyroidism.It is a disorder in which the patient normally shows
signs of hypothyroidism such as:1. Extreme tiredness or fatigue2. Weight gain3. Disturbed sleep
or insomnia4. Dryness in skin5. Depression and mood changes6. Higher anxiety level7. Adrenal
fatigue.Patients with central (hypopituitary) hypothyroidism manifest low serum T4, free T4, and
low or inappropriately normal serum TSH levels, findings identical to patients with euthyroid sick
syndrome.While serum T4 or free T4 levels may be low in both disorders, serum TSH levels are
raised with primary hypothyroidism and normal or low in patients with euthyroid sick
syndrome.DiagnosisThe defining feature of euthyroid sick syndrome is a normal serum TSH
level, in spite of low T3 and T4 levels, in acutely ill patients.The most constant changes in thyroid
tests are a reduction in serum T3 and a rise in reverse T3 (rT3) levels.With more severe acute
illness, serum T4 levels also drop.Serum TSH levels stay normal or low.With recovery from
euthyroid sick syndrome, serum TSH levels may transiently go up above the normal range and
serum T3 (and T4 and free T4) levels go back to normal.TreatmentThe treatment planning for
euthyroid sick syndrome is done by a doctor or an endocrinologist.Thyroid hormone
replacement is not always indicated.Based on the lab findings, a short term course of certain
thyroid specific medicine may help in treatment of the disorder and reversing the
disorder.Specific supplements may be given for treatment of adrenal function, stress and other
symptomatic disorders.One can also involve lifestyle modification and treatment with alternative
medicines, acupuncture and even massage therapyThere is disagreement about whether these
patients are truly euthyroid.Most doctors therefore now refer to euthyroid sick syndrome as "non-
thyroidal illness syndrome" or NTI.Non-thyroidal illness syndrome is a manifestation of



hypothalamic-pituitary dysfunction, and in view of present evidence, treatment should be given
with appropriate replacement therapies such as pituitary hormones, hypothalamic factors in
addition to thyroid hormones.TABLE OF CONTENTIntroductionChapter 1 Euthyroid Sick
SyndromeChapter 2 CausesChapter 3 SymptomsChapter 4 DiagnosisChapter 5
TreatmentChapter 6 PrognosisChapter 7 HypothyroidismChapter 8 HypopituitarismEpilogue



A Simple Guide To Euthyroid Sick Syndrome, Diagnosis,Treatment And Related
Conditions By Dr Kenneth Kee M.B.,B.S. (Singapore)Ph.D (Healthcare
Administration) Copyright Kenneth Kee 2018 Published by Kenneth Kee at Ebook
Tops.com Dedication This book is dedicatedTo my wife DorothyAnd my childrenCarolyn,
GraceAnd Kelvin This book describes Euthyroid Sick Syndrome, Diagnosis and Treatment and
Related Diseases which is seen in some of my patients in my Family Clinic. (What The patient
Need to Treat Euthyroid Sick Syndrome) This eBook is licensed for your personal enjoyment
only. This eBook may not be re-sold or given away to other people. If you would like to share this
book with another person, please purchase an additional copy for each reader. If you’re reading
this book and did not purchase it, or it was not purchased for your use only, then please return to
Ebook Tops.com and purchase your own copy. Thank you for respecting the hard work of this
author. TABLE OF CONTENTIntroduction Chapter 1 Euthyroid Sick Syndrome Chapter 2
Causes Chapter 3 Symptoms Chapter 4 Diagnosis Chapter 5 Treatment Chapter 6
Prognosis Chapter 7 Hypothyroidism Chapter 8 Hypopituitarism EpilogueIntroduction I have
been writing medical articles for my blog: http://kennethkee.blogspot.com (A Simple Guide to
Medical Disorder) for the benefit of my patients since 2007. My purpose in writing these simple
guides was for the health education of my patients. Health Education was also my dissertation
for my Ph.D (Healthcare Administration). I then wrote an autobiolographical account of his
journey as a medical student to family doctor on his other blog: http://
afamilydoctorstale.blogspot.com. This autobiolographical account “A Family Doctor’s Tale” was
combined with my early “A Simple Guide to Medical Disorders” into a new Wordpress Blog “A
Family Doctor’s Tale” on From which many free articles from the blog was taken and put together
into 800 eBooks. Some people have complained that the simple guides are too simple. For their
information they are made simple in order to educate the patients. The later books go into more
details of medical disorders. The first chapter is always from my earlier blogs which unfortunately
tends to have typos and spelling mistakes. Since 2013, I have tried to improve my spelling and
writing. As I tried to bring the patient the latest information about a disorder or illness by reading
the latest journals both online and offline, I find that I am learning more and improving on my own
medical knowledge in diagnosis and treatment for my patients. Just by writing all these simple
guides I find that I have learned a lot from your reviews (good or bad), criticism and advice. I am
sorry for the repetitions in these simple guides as the second chapters onwards have new
information as compared to my first chapter taken from my blog. I also find repetition definitely
help me and maybe some readers to remember the facts in the books more easily. I apologize if
these repetitions are irritating to some readers. Chapter 1 Euthyroid sick syndrome What is
Euthyroid Sick Syndrome? Euthyroid Sick Syndrome is a disorder featured by abnormal findings
of thyroid function tests in the absence of hypothalamic-pituitary and thyroid gland
dysfunction. These abnormal findings in thyroid function test are often linked with disorders such
as:Underlying systemic diseases such as renal diseases, cardiovascular diseases, pulmonary
diseases, gastrointestinal diseases etc. 1. Metabolic disorders2. Chronic illness such as



diabetes3. Inflammatory conditions4. Fasting and starvation5. Trauma6. Burns and sepsis7.
Myocardial infarction8. Stress9. Malignancies10. Surgeries such as bone marrow
transplantation The thyroid gland secretes the hormones that regulate the vital functions of the
human body. The two main hormones secreted by the thyroid glands are called T3 and T4
hormone and control the functioning in the body. Any increase or decrease in the levels of T3
and T4 leads to hyperthyroidism or hypothyroidism, both of which have adverse effects on the
body. In most of the cases, the abnormal level of T3 or T4 hormone in the body is produced by
the abnormal functioning of the thyroid gland. In certain instances, it has been observed that an
abnormal finding in the thyroid function test may be present without the actual dysfunction of the
thyroid glands. This disorder is known as euthyroid sick syndrome. Incidence: In adult patients
admitted to a medical service:1. 50% develop a low serum T3 level,2. 15%-20% develop a low
T4 level, and3. 10% have an abnormal TSH level (either low or high). Similar data for children
are not present. There is no seasonal change. Any age, from preterm newborns on, may get
euthyroid sick syndrome. Euthyroid sick syndrome involves people with acute and chronic
disorders. It is frequent among patients with critical illness. It involves up to 70% of hospitalized
patients with above disorders, particularly in the ICUs. What are the causes of Euthyroid Sick
Syndrome? Causes Genetics: Generally, there are no predisposing genetic or seasonal risk
factors. There does not appear to be a genetic tendency toward euthyroid sick
syndrome. Euthyroid sick syndrome is normally linked with underlying medical disorders, which
may be acute or chronic in nature. It is often seen in link with:1. Fasting,2. Starvation,3.
Anorexia,4. Pneumonia,5. Trauma,6. Critical cases in ICU,7. Stress,8. Post cardiopulmonary
bypass,9. Renal failure,10. Diabetic ketoacidosis,11. Liver cirrhosis,12. Sepsis. Starvation and
acute illness result in reduced TRH production and TSH secretion. Certain drugs often used to
treat patients with acute illness, such as dopamine and glucocorticoids, also restrict TSH
secretion. The initial reduction in serum T3 levels is the result of both reduced production of T3
by the thyroid gland and reduced extra-thyroidal conversion of T4 to T3. This conversion process
is the result of reduced function of the activating type 1 deiodinase (D1) and type 2 deiodinase
(D2), the enzymes working in extra-thyroidal tissues to convert T4 to T3. The raised function of
the inactivating type 3 deiodinase (D3) leads to higher conversion of T4 to reverse T3. Severe
acute illness later leads to reduced production of T4 by the thyroid gland. The reduced levels of
total T4 and total T3 are also the effect of reduced thyroid hormone binding proteins (thyroxine
binding globulin TBG, transthyretin, and albumin). (A fall in TBG seems to be an "acute phase
response.") Circulating inhibitors of T4 and T3 binding to their binding proteins also seems to
contribute to low serum total T4 and T3 levels.
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Euthyroid Sick Syndrome? Euthyroid Sick Syndrome is a disorder featured by abnormal findings
of thyroid function tests in the absence of hypothalamic-pituitary and thyroid gland
dysfunction. These abnormal findings in thyroid function test are often linked with disorders such
as:Underlying systemic diseases such as renal diseases, cardiovascular diseases, pulmonary
diseases, gastrointestinal diseases etc. 1. Metabolic disorders2. Chronic illness such as
diabetes3. Inflammatory conditions4. Fasting and starvation5. Trauma6. Burns and sepsis7.
Myocardial infarction8. Stress9. Malignancies10. Surgeries such as bone marrow
transplantation The thyroid gland secretes the hormones that regulate the vital functions of the
human body. The two main hormones secreted by the thyroid glands are called T3 and T4
hormone and control the functioning in the body. Any increase or decrease in the levels of T3
and T4 leads to hyperthyroidism or hypothyroidism, both of which have adverse effects on the
body. In most of the cases, the abnormal level of T3 or T4 hormone in the body is produced by
the abnormal functioning of the thyroid gland. In certain instances, it has been observed that an
abnormal finding in the thyroid function test may be present without the actual dysfunction of the
thyroid glands. This disorder is known as euthyroid sick syndrome. Incidence: In adult patients
admitted to a medical service:1. 50% develop a low serum T3 level,2. 15%-20% develop a low
T4 level, and3. 10% have an abnormal TSH level (either low or high). Similar data for children
are not present. There is no seasonal change. Any age, from preterm newborns on, may get
euthyroid sick syndrome. Euthyroid sick syndrome involves people with acute and chronic
disorders. It is frequent among patients with critical illness. It involves up to 70% of hospitalized
patients with above disorders, particularly in the ICUs. What are the causes of Euthyroid Sick
Syndrome? Causes Genetics: Generally, there are no predisposing genetic or seasonal risk
factors. There does not appear to be a genetic tendency toward euthyroid sick
syndrome. Euthyroid sick syndrome is normally linked with underlying medical disorders, which
may be acute or chronic in nature. It is often seen in link with:1. Fasting,2. Starvation,3.
Anorexia,4. Pneumonia,5. Trauma,6. Critical cases in ICU,7. Stress,8. Post cardiopulmonary
bypass,9. Renal failure,10. Diabetic ketoacidosis,11. Liver cirrhosis,12. Sepsis. Starvation and
acute illness result in reduced TRH production and TSH secretion. Certain drugs often used to
treat patients with acute illness, such as dopamine and glucocorticoids, also restrict TSH
secretion. The initial reduction in serum T3 levels is the result of both reduced production of T3
by the thyroid gland and reduced extra-thyroidal conversion of T4 to T3. This conversion process
is the result of reduced function of the activating type 1 deiodinase (D1) and type 2 deiodinase
(D2), the enzymes working in extra-thyroidal tissues to convert T4 to T3. The raised function of
the inactivating type 3 deiodinase (D3) leads to higher conversion of T4 to reverse T3. Severe
acute illness later leads to reduced production of T4 by the thyroid gland. The reduced levels of
total T4 and total T3 are also the effect of reduced thyroid hormone binding proteins (thyroxine
binding globulin TBG, transthyretin, and albumin). (A fall in TBG seems to be an "acute phase
response.") Circulating inhibitors of T4 and T3 binding to their binding proteins also seems to
contribute to low serum total T4 and T3 levels. Some inhibitors are:1. Non-esterified fatty acids



produced with euthyroid sick syndrome and2. Certain drugs used to treat patients, such as
furosemide and salicylate. Pathophysiology The actual pathogenesis of euthyroid sick syndrome
is still not known. The most accepted theory claims that euthyroid sick syndrome is produced by
reduced peripheral conversion of T4 to T3. There is reduced clearance of reverse T3 that has
been produced by T4 and also reduced binding of thyroid hormones to TBG (thyroxine-binding
globulin). Studies have proven that cytokines such as tumor necrosis factor (alpha, IL-1) have a
vital part in formation of euthyroid sick syndrome. What are the symptoms of Euthyroid Sick
Syndrome? Symptoms The most frequent symptoms and signs happen in acutely ill
patients The symptoms are:1. Bradycardia,2. Hypotension,3. Hypoventilation,4. Hypotonia,
and5. Altered mental status. These features may also happen with hypothyroidism Euthyroid sick
syndrome very often imitates hypothyroidism. It is a disorder in which the patient normally shows
signs of hypothyroidism such as:1. Extreme tiredness or fatigue2. Weight gain3. Disturbed sleep
or insomnia4. Dryness in skin5. Depression and mood changes6. Higher anxiety level7. Adrenal
fatigue. Patients with central (hypopituitary) hypothyroidism manifest low serum T4, free T4, and
low or inappropriately normal serum TSH levels, findings identical to patients with euthyroid sick
syndrome. Some medical features of acute illness overlap with signs of hypothyroidism:1.
Reduced body temperature,2. Bradycardia,3. Hypotension,4. Hypoventilation,5. Hypotonic,
and6. Altered mental status. Generally, laboratory testing will divide primary hypothyroidism from
euthyroid sick syndrome. While serum T4 or free T4 levels may be low in both disorders, serum
TSH levels are raised with primary hypothyroidism and normal or low in patients with euthyroid
sick syndrome. It is possible that serum TSH levels will be lower in patients with a combination of
primary hypothyroidism and euthyroid sick syndrome, but it would be not likely that they would
fall into the normal range. How is Euthyroid Sick Syndrome diagnosed? Diagnosis The defining
feature of euthyroid sick syndrome is a normal serum TSH level, in spite of low T3 and T4 levels,
in acutely ill patients. The most constant changes in thyroid tests are a reduction in serum T3
and a rise in reverse T3 (rT3) levels. With more severe acute illness, serum T4 levels also
drop. Alterations in serum free T4 (and, to a lesser extent, serum free T3) are more assay-
dependent.
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