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Clinical Utility of Thyroid-Related Laboratory Tests

NAME OF TEST            ABBREVIATION        CLINICAL UTILITY

Tests for Evaluation of Thyroid Status

Thyrotropin (by asensitive IA)        sTSH    Best general test;
   (by conventional RIA)        TSH       should be phased out
Free thyroxine (by appropriate method)    FT4    Second-best general test
Free (3,5,3′) triiodothyronine        FT3    Adjunct test, diagnosis of T3                    
       toxicosis, rare forms of                           hyperthyroidism
Total (3, 5, 3′ - ) triiodothyronine        T3    Used in lieu of FT3
Total thyroxine                T4    Inadequate as general test
Thyroglobulin                Tg    Valuable in follow-up of                                thyroid
cancer
TSH response to TRH            TRH    Largely superseded by sTSH
Reverse (3,3′5′ - ) triiodothyronine    rT3    Not used routinely
Free T4 index:                FT4I/FTI
   T4 ��T3-BR                Should be replaced by FT4

   T4 ��T4-BR                Need further evaluation

T4/TBG ratio                T4/TBG     Should be replaced by FT4
Free T3 index (T3 �  � THBR)        FT3I    Obsolete
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Regulation of thyroid hormones secretion



Serum TSH is the most sensitive way to check thyroid function.

Hypothalamic Thyrotropin
Releasing Hormone, (TRH)

The
Hypothalamic-
Pituitary-Thyroid
Axis



T3 + T4

Action T3 T3 + TBG T3 . TBG

T3 . TBPATBPA

Degradation Albumin

Tissue Serum

T3 . Albumin

T4    
 T3

Thyroid liver



T4

T3
80% (peripheral conversion)

20
%

Protein* binding       +   0.02% free
T4

Protein* binding       +   0.3% free T3
 
 

(10-20x less than T4)

Normal Daily Thyroid Secretion Rate:
T4 = 90-100 ug/day

T3 = 6 ug/day(32µg/d with peripheral
conversion)

( ratio T4:T3 = 14:1 )

Total T4    5-12   mcg/dl
Total T3    0.8-2  ng/dl
T3RU        25-35  %

TBG :  80% of T4
TBPA :10% of T4
Albumin:    10% of T4 and
30% of T3



Thyroid Disease Spectrum

0 �105
TSH, ��IU/mL

Mild Thyroid Failure
TSH >4.0 ��IU/mL, Free T4 Normal

Overt Hypothyroidism
TSH >20��IU/mL, Free T4 Low

Euthyroid
TSH 0.4-4.0 ��IU/mL, Free T4 Normal

Thyrotoxicosis
TSH <0.4 ��IU/mL, Free T3/T4 Normal or Elevated

Braverman LE, et al. Werner & Ingbar’s The Thyroid. A Fundamental and Clinical Text. 8th ed. 2000.
Canaris GJ, et al. Arch Intern Med. 2000;160:526-534.

Vanderpump MP, et al. Clin Endocrinol (Oxf). 1995;43:55-68.



Patterns of Thyroid Function

Hypothyroidis

m  

Clinical  

Subclinical

†Primary

Hyperthyroidism  

‡ Secondary

Hypothyroidism  

Hyperthyroidis

m  

Clinical  

Subclinical

† Primary

Hypothyroidism  

‡Secondary

Hyperthyroidism  

Euthyroidism  

†     Normal HP Axis            Thyroid dysfunction

‡      Abnormal HP Axis            Thyroid dysfunction. Secondary to abnormal TSH

Secretion
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T4 4.5-12.5
(µg/dl)

12.5(µg/dl)

T3 80-180
(ng-dl)

Resine T3
uptake 25-35

(%)

TSH 0.3-5
(µU/ml)

تشخیص

 20 390 30 0.1  

 6 110 26 15  

 2 50 31 24  

 3 110 22 48  

 4 70 21 2.7  

 10 50 30 1.2  

دو جواب دارد 16 290 36 8.1  

 
برای هر یک از موارد زیر تشخیص مطرح

کنید



 T4 T3  Resine T3
uptake

TSH  

مقادیر طبیعی 4.5-12.5
(µg/dl)

80-200  
(ng-dl)

25-35 (%) 0.1-5
(µU/ml)

تشخیص

 5.5 120 25 18  

 18 200 40 0  

 3 100 22 85  

 4 70 43 1.2  

 4 70 21 0.7  

 17 280 22 1.1  

دو جواب دارد 16 290 30 8.1  

 10.5 170 33 <0.1  

ایستگاه 4

  برای هر یک از موارد زیر تشخیص مطرح
کنید



Multinodular Goiter Since Puberty

   She is a-29-year old
woman with  a history of
goiter since puberty. She
is euthyroid, and feels
pressure  when she puts
her hands over her head.
FT4 = 1.4 ng/dl (0.8-2),
T3 = 160 ng/dl (80-200),
TSH = 0.4 mU/L. What
would you recommend?



Which of these individuals has hypothyroidism?

None

 

 

5
Symptoms
Age
(y) Facial

puffines
s
Fatigue

1
6 Cold

intolerance
Goiter
Constipation
Leg cramps

2
5



Thyroid Failure Can Be Subtle &
Progressive

None

 

TSH 2.9

Free T4  0.9

5

Symptoms

Normal TSH (0.5-
5.0 mU/L)

Normal FT4 (0.7-
2.1 ng/dL)

Age
(y) Facial

puffiness
Fatigue

TSH 7.0

Free T4
 0.8

1
6 Cold

intolerance
Goiter
Constipation
Leg cramps

TSH 150

Free T4  0.2

2
5



Multinodular Goiter
   She is a 48-year-old

woman with a long
history of slowly
growing goiter.
FT4 and T3 are
within normal
range. TSH = 0.1
mU/L. What is
your next step?



Normal serum TSH varies between 0.35 uu/ml to 5.50 uu/ml.
  5.5/0.35 =~ a 16 fold difference.

There seems to be a lot of room for going up and
down the ladder of TSH & yet stay within the
normal limits.



Thyroid Function Tests

TSH
Affected by: Acute illness

Affected by: Dopamine, Glucocorticoids
and many other drugs



Thyroid Function Tests

sTSH
Under negative feedback by: Free T4 & T3

Under positive feedback by: TRH
Good indicator of treatment with hormone



Indications for the s-STH

 
• Exclusion of thyroid disease.
• Normal TSH values have the

highest sensitivity and specificity
for euthyroid patients in an
ambulatory setting.



Case Study
 
• A 44-year-old woman has been referred with

a two-year history of fatigue and
amenorrhea.  Thyroid is barely palpable.

• Thyroid function tests; FT4  0.6 ng/dl
(normal 0.8-2), TSH 0.8 mU/L (normal 0.3-
5).

• What is your interpretation?
 



Case Study
 
• A 44-year-old woman has been referred with

a two-year history of fatigue and
amenorrhea. Thyroid is enlarged up to 50
grams.

• Thyroid function tests; FT4  0.6 ng/dl
(normal 0.8-2), TSH 35 mU/L (normal 0.3-
5).

• What is your interpretation?
 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



Clinical Utility and Limitations of TSH Immunometric
Assays Limitations.

A subnormal sTSH is not entirely specific for, or diagnostic of,
hyperthyroidism. A misleading, subnormal sTSH may be
recorded in

(1)  hypopituitary or hypothalamic disease,

(2)  in the first trimester of pregnancy,

(3)  in patients with NTI and/or under treatment with
dopamine, glucocorticoids, and  certain other drugs, and

(4)  in acute psychiatric illness.

Elevated sTSH levels are not always a sign of
hypothyroidism.



Causes of a low or undetectable TSH level

Lowered TSH                               Free thyroid hormone levels

Overt thyrotoxicosis                                                                         ↑
Subclinical thyrotoxicosis                                                                N
Recently treated hyperthyroidism                                                    N
Thyroid-associated ophthalmopathy without Graves’ disease    N
Excessive thyroxine treatment                                                         N or↑  
Nonthyroid illness (sick euthyroid syndrome)                               � � � � or N
First trimester of pregnancy                                                             N or↑
Pituitary or hypothalamic disease                                                   N or����

Anorexia nervosa                                                                               N or����
Dopamine, somatostatin (acute effect)                                            N
Glucocorticoids                                                                                  N
 



Clinical Situations in Which Measurements of
Serum TSH alone May Yield Misleading Results
Condition Serum TSH Consequences of

clinical action
based on serum
TSH alone

Serum FT4

Central
Hypothyroidism

Normal Failure to
diagnose
hypothyroidism

Low

TSH-secreting
pituitary
adenoma

Normal Failure to
diagnose
thyrotoxicosis

High

Thyroid
hormone
resistance

Normal Failure to
recognize the
condition

High

Poor compliance
with T4 therapy

High Inappropriate
increase in dose
of T4
 

High



 



 



Sensitive TSH and Free T4

 
   When using the free thyroxine (FT4)

and TSH levels to assess thyroid
disease, remember that there is a log
relationship between the two. If the
FT4 level decrease by 50%, TSH
increase by 100%.



Thyroid Function Tests

TSH
Affected by: Acute illness

Affected by: Dopamine, Glucocorticoids
and many other drugs



Indications for the s-STH

 
• Exclusion of thyroid disease.
• Normal TSH values have the

highest sensitivity and specificity
for euthyroid patients in an
ambulatory setting.



Patient takes no
thyroid hormone

Serum FT4 and
serum TSH

Patient takes
thyroid hormone

Stop medication
6 weeks

FT4 normal
TSH normal

EUTHYROID

FT4 low,

TSH high

PRIMARY
HYPOTHYROIDISM

FT4 low,

TSH normal or low

SECONDARY
HYPOTHYROIDISM

Diagnosis of hypothyroidism



Hyperthyroidis
m

Eye signs
Gaiter

No eye signs
No goiter or
small goiter

TSH secreting
pituitary tumor
GRTH      
 PRTH

No eye signs
uni- or
multinodular
goiter

Early Graves'
disease
Toxic nodular
goiter

Euthyroid
sick
syndrome
Drugs:
dopamine,
corticoster-
oids

Subclinical
hyperthyroidism
usually due to
levothyroxine
treatment, mild
Graves' disease,
a mild toxic
multinodular
goiterSpontaneously resolving hyperthyroidism:

Subacute thyroiditis                                                                      
"Silent" thyroiditis
Graves' disease or toxic nodular goiter in iodine-loaded patient
Levothyroxine treatment
Rare: Struma ovarii

Graves'
disease
Choriocarcinoma

Graves'
disease

Low

123I
(Ucl)
uptake

T 3

FT4 and TSH

FT4 N, TSH����FT4 ����, TSH����FT4 ����, TSH����

High

Toxic adenoma
or toxic
multinodular
goiter

NormalLowHigh

LowHigh

Laboratory tests useful in the differential diagnosis of hyperthyroidism (see text for details)



Clinical Utility and Limitations of TSH Immunometric
Assays Limitations.

A subnormal sTSH is not entirely specific for, or diagnostic of,
hyperthyroidism. A misleading, subnormal sTSH may be
recorded in

(1)  hypopituitary or hypothalamic disease,

(2)  in the first trimester of pregnancy,

(3)  in patients with NTI and/or under treatment with
dopamine, glucocorticoids, and  certain other drugs, and

(4)  in acute psychiatric illness.

Elevated sTSH levels are not always a sign of
hypothyroidism.



Causes of a low or undetectable TSH level

Lowered TSH                               Free thyroid hormone levels

Overt thyrotoxicosis                                                                         ↑
Subclinical thyrotoxicosis                                                                N
Recently treated hyperthyroidism                                                    N
Thyroid-associated ophthalmopathy without Graves’ disease    N
Excessive thyroxine treatment                                                         N or↑  
Nonthyroid illness (sick euthyroid syndrome)                               � � � � or N
First trimester of pregnancy                                                             N or↑
Pituitary or hypothalamic disease                                                   N or����

Anorexia nervosa                                                                               N or����
Dopamine, somatostatin (acute effect)                                            N
Glucocorticoids                                                                                  N
 



sensitive-TSH
 
   S-TSH assays is not recommended for

screening thyroid function in :
     1) patients with hypothalamic or

pituitary
         diseases
     2) acute psychiatric disorders in
         hospitalized patients



Thyroid Function Tests

Total T4 (T4):
Bound + Free Thyroxine: (0.05%)
Biologically active: Free Thyroxine

 



Thyroid Function Tests

Total T4 (T4):
Bound + Free Thyroxine (0.05%)

What they bound to:

TBG, Albumin, PreAlbumin
(transthyretin)



T4 & T3
• Under stimulation by TRH & TSH, the

thyroid gland produces both T4 & T3
• Most of the thyroid hormone secreted by

the thyroid is T4
• Biologically, T3 is several hundred folds

more active
  than T4



T4 & T3

• T4 is converted to T3 in the peripheral circulation
• Greater than 99.7% of these hormones are bound

to proteins in the blood, (TBG)
• Bound hormone is not biologically active
• Free hormone is active



Circumstances Associated with Altered
Binding of Thyroxine by Thyroxine-Binding

Globulin
Increased Binding

• Pregnancy
• Neonate state
• Estrogens
• Infectious and chronic

active hepatitis
• Genetic
• Perphenazine
• HIV infection

Decreased Binding
• Androgens
• Large doses of

glucocorticoids
• Active acromegaly
• Nephrotic syndrome
• Major systemic illness
• Genetic
• Asparaginase
 



Total Thyroxine
• Clinically, TT4 values are less reliable than

free T4 values and are not recommended
by themselves for assessment of hypo- or
hyperthyroidism.

• Instead, free T4 values or the free T4
index should be used.



Total Triiodothyronine
 
• More than 99.5% of T3 is bound to TBG,

albumin and other serum proteins
• Has a shorter half life than T4
• Serum T3 levels are lower in the elderly
• The levels are decreased in acutely ill

patients
 



Total T3
Recommendations for T3

measurement 
• To detect T3 toxicosis and to distinguish it

from subclinical hyperthyroidism when the
serum TSH level is low and the T4 level is
normal

• To detect early recurrence of
hyperthyroidism



Total T3
 
• Measurement is not useful in the

diagnosis of hypothyroidism.
 
• Since T3 has a short half life, it should

not used to assess the effectiveness
of thyroid hormone replacement
therapy.



Thyroid Function Tests

Free T4 (FT4):
Free Thyroxine concentration
Not affected by changes in Binding

proteins
Not affected by: Estrogens,
Androgens, Pregnancy . . .  

 
 



Free Thyroxine
Three types of in vitro methods for measuring

free T4: 
• 1) Combined measurement of total T4

and T3 resin uptake (T3RU) to calculate
free T4 index (FT4 index= Total T4 x
T3RU)

• 2)FT4 by analogue or two-step back
titration

• 3)Equilibrium dialysis



Thyroid Function Tests

Resin T3 Uptake:
Measures: Serum BINDING CAPACITY          

   FOR THYROID HORMONE
Evaluates T4 for capacity abnormalities

useful + T3 and T4





Serum FT4/FT3 one-step assay methodology



Serum FT4/FT3  two-step assay methodology



Clinical Utility of Thyroid-Related Laboratory Tests

NAME OF TEST            ABBREVIATION        CLINICAL UTILITY

Tests for Evaluation of Thyroid Status

Thyrotropin (by asensitive IA)        sTSH    Best general test;
   (by conventional RIA)        TSH       should be phased out
Free thyroxine (by appropriate method)    FT4    Second-best general test
Free (3,5,3′) triiodothyronine        FT3    Adjunct test, diagnosis of T3                    
       toxicosis, rare forms of                           hyperthyroidism
Total (3, 5, 3′ - ) triiodothyronine        T3    Used in lieu of FT3
Total thyroxine                T4    Inadequate as general test
Thyroglobulin                Tg    Valuable in follow-up of                                thyroid
cancer
TSH response to TRH            TRH    Largely superseded by sTSH
Reverse (3,3′5′ - ) triiodothyronine    rT3    Not used routinely
Free T4 index:                FT4I/FTI
   T4 ����T3-BR                Should be replaced by FT4

   T4 ����T4-BR                Need further evaluation

T4/TBG ratio                T4/TBG     Should be replaced by FT4
Free T3 index (T3 �  �  �  � THBR)        FT3I    Obsolete



Diagnostic Utility of the Free Thyroxine Index Values

                Total T4            T3U       FT4 Index

Euthyroid            N        N        N

Hyperthyroid        ↑        ↑        ↑    

Hypothyroid            ↓        ↓        ↓

Increased TBG        ↑        ↓        N

Decreased TBG        ↓        ↑        N



Diagnostic Utility of Free
Thyroxine Index Values

 Total T4 T3 Uptake FT4 Index

Euthyroidism N N N

Hyperthyroidism ↑ ↑ ↑

Hypothyroidism ↓ ↓ ↓

Increased TBG ↑ ↓ N

Decreased TBG ↓ ↑ N
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THYROID HORMONE
DEIODINASES

• Three deiodinases (D1, D2 & D3) catalyze the
generation and/disposal of bioactive thyroid
hormone.

• D1 & D2 “bioactivate” thyroid hormone by
removing a single “outer-ring” iodine atom.

• D3 “inactivates” thyroid hormone by removing
a single “inner-ring”iodine atom.

• All family members contain the novel amino
acid selenocysteine (SeC) in their catalytic
center.



Thyroid Function Tests

Reverse T3
Deionated T4 at

the 5 position

 



Three major pathways for peripheral thyroxine
metabolism



Primary Care Diagnosis of Thyroid Disease
Biochemical Tests

• Total Thyroxine
• Total Triiodothyronine
• Thyroid-stimulating hormone
• Free T4 and FT3                  
• Antibodies
• Calcitonin
• Thyroglobulin
 





Anatomy



Anatomy



Anatomic Scheme of with
Compartments



Cervical Map



Follicles: the Functional Units of the
Thyroid Gland

Follicles Are the Sites
Where Key Thyroid
Elements Function:

•    Thyroglobulin (Tg)

•    Tyrosine

•    Iodine

•    Thyroxine (T4)

•    Triiodotyrosine (T3)

 



 







Iodine Sources

● Available through certain foods (eg,
seafood, bread, dairy products),
iodized salt, or dietary supplements,
as a trace mineral

● The recommended minimum intake is
150 �g/day









SPECIFIC ACTIONS OF THYROID
HORMONE:  METABOLIC

• Regulates of Basal Metabolic Rate (BMR).
• Increases oxygen consumption in most

target tissues.
• Permissive actions:  TH increases

sensitivity of target tissues to
catecholamines, thereby elevating lipolysis,
glycogenolysis, and gluconeogenesis.



• TH is critical for normal development of the
skeletal system and musculature.

• TH is also essential for normal brain development
and regulates synaptogenesis, neuronal
integration, myelination and cell migration.

• Cretinism is the term for the constellation of
defects resulting from untreated neonatal
hypothyroidism.

SPECIFIC ACTIONS OF THYROID
HORMONE:  DEVELOPMENT



Antibodies
• Antimicrosomal or antithyroperoxidase
• Antithyroglobulin
• Anti-TSH receptor

– Thyroid-stimulating immunoglobulins that
mimic TSH action

• Thyroid growth-stimulating
immunoglobulin



Prevalence of Thyroid Autoantibodies
Group TSHRAb hTgAb hTPOAB
General
population

0 5-20 8-27

Graves’
Disease

80-95 50-70 50-80

Autoimmune
thyroiditis

10-20 80-90 90-100

Relatives of
patients

0 40-50 40-50

Pregnant
women

0 14 14





Primary Care Diagnosis of Thyroid
Disease

Biochemical Tests
• Total Thyroxine
• Total Triiodothyronine
• Free T4 and FT3
• Thyroid-stimulating hormone                  
• Antibodies
• Calcitonin
• Thyroglobulin
• RET Protoncogene
 



                                                                                                         
                           

                                                                                                         
                                                                         

The Serum Levels of Thyroglobulin
(Tg)● Tg is the protein matrix synthesized in the thyroid

gland.
 
● Tg molecule has no peripheral hormonal action
● Tg represent a sensitive,  nonspecific, indicator of the

activity or stimulation state of the thyroid gland.
● Several studies have indicated that Tg is frequently

elevated during pregnancy



Thyroglobulin

• Is a large dimeric glycoprotein that is
secreted uniquely by thyroid follicular
cells.

• Plays a cetnral role in thyroid
pathophysiology.



Tg measurement in DTC

• Detection limit of sensitive IMA method:
0.5 ng/ml.

 
• Tg > 10 ng/ml off  T4 therapy, or.
• Tg > 2.5 ng/ml after stimulation with

rhTSH, indicating residual normal or
malignant thyroid tissue.

 



Tg measurement

 
   May be helpful for diagnosing

factitious or some other rare types
of thyrotoxicosis , especially when
using along with RAIU.



Calcitonin measurement

• The efficacy of surgery for MTC is assessed
postoperatively by measurement of plasma
calcitonin levels, which may require as long
as 6 months to normalized.

 
• A normal basal & provoked calcitonin level

after surgery indicates cure in most patients.



CEA in MTC

 
   A rapid doubling of the CEA,

particularly in the setting of a
stable calcitonin level, is an
ominous indicator.



RET protooncogene in MTC

 
   Genetic screening should be done

in all first-degree relatives of any
patient who tests positive for a
MEN2 or FMTC mutation.



Primary Care Diagnosis of Thyroid
Disease

Imaging studies
 
• Radioisotope scan
• Ultrasonography
• CT-scan, MRI              
• Radioactive iodine uptake
• Biopsy
• Antibodies



Recommended for
• Pt with high risk for thyroid cancer
• Pt with palpable nodule or MNG
• Pt with adenopathy suggestive of ca

Always describe
• Nodule position, shape, size, margins, content,

echogenicity and vascular features

Ultrasound Exam



Likely benign

Nodule Features on US

• Hyperechoic

• Halo

• Eggshell calcification

• Low vascularity

• Hypoechoic

• Irregular border

• Microcalcification

• Hypervascular

• Tall > wide

Likely malignant



Strength of indication for fine-
needle aspiration (FNA)
biopsy of thyroid nodules on
the basis of ultrasonography
(US) findings
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carot
id

jugul
ar

Microcalcifications ,
hypoechoic nodule irregular margins taller than wide

irregular margins,
extrathyroidal
extension

nodule with irregular
margins, suspicious
left lateral lymph node
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2. Absence of nodal hilar signal 

high sensitivity but low specificity



Primary Care Diagnosis of Thyroid
Disease

Imaging studies
 
• Radioisotope scan
• Ultrasonography
• CT-scan, MRI              
• Radioactive iodine uptake
• Biopsy
• Antibodies
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• FNA is the most accurate test and cytology is
more reliable if FNA done with US

• Clinical management of TN should be guided
by both US and FNA

• Guidelines suggest US-guided FNA to increase
accuracy of results

FNA  Biopsy

AACE-AME-ETA, 2010

















29-Year-Old Woman
FNA:  benign, 
colloid nodule

What is risk of
cancer in this
report?



New Thyroid FNA Classification
   Risk of
Cytologic category    malignancy (%)

• Benign    <1

• Follicular lesions      10

• Suspicious for malignancy    50-75

• Malignant    100

• Nondiagnostic     3%



Bethesda Thyroid Cytology Classification*

* Cibas & Ali:  Thyroid, 2009
* NCI FNA Conf, 2007

Cytology
Non-Dx
Benign
Atypia
FN
Suspicious
Malignant

Malignant
Repeat FNA
Follow
Repeat FNA
Lobectomy
NTT
NTT



Nonthyroidal Illness



Nonthyroidal Illness

 
   Most hospitalized patients do not have

thyroid disease; However, findings on
thyroid function tests in such patients can be
confused with those of hypothyroidism or
hyperthyroidism.



Nonthyroidal Illness

 
   The most common type of change observed

in acutely ill patients is a low serum T3
level caused by decreased conversion of T4
to T3.



Changes in serum thyroid hormone concentrations
with progressive illness and recovery



Nonthyroidal Illness

• A 54-year-old woman with a past medical
history of hypertension was diagnosed with
a cancerous mass after a recentcolonoscopy.
She was admitted to the surgical service for
an elective resection of the colonic mass,
which was uneventful.



Nonthyroidal Illness

• She was kept NPO postoperatively and
because of sluggish return of bowel
function, thyroid function tests were
obtained on the third postoperative day:
FT4, 0.9 ng/dL (normal range, 0.7–1.5
ng/dL); total T3, 70 ng/dL (normal range,
80–180 ng/dL); TSH, 0.36 mIU/L (normal
range, 0.35–3.5 mIU/L).



Nonthyroidal Illness

• There is no prior history of thyroid
dysfunction and the thyroid gland was

• normal by palpation. What is the next
appropriate step in management?



Nonthyroidal Illness

• What is the next appropriate step in
management?

• A. Begin treatment with iv liothyronine.
• B. Evaluate for parenteral nutrition.
• C. Measure anti-TPO Ab.
• D. Repeat thyroid function studies in 4–

6 weeks.
• E. Options B and D.



Nonthyroidal Illness

• With progression of the illness, there is a
tendency for total T4 to decrease.

 
• Furthermore, dopamine, corticosteroids, and

starvation suppress TSH secretion, causing
TSH values to be lower than normal.



Nonthyroidal Illness
• When thyroid dysfunction is suspected in

critically ill patients, measurement of
serum TSH alone is not enough for
diagnosis of thyroid dysfunction. Instead,
measurement of TSH, total T4, free T4,
T3, and sometimes reverse T3 is
necessary

 



Thyroid and Pregnancy



Physiologic Changes in Pregnancy that Influence Thyroid

Physiologic change Thyroid function test change

↑ Thyroid hormone binding globulin
(TBG)

↑ Serum total T4 and T3 concentration

First trimester hCG elevation ↑ Free T4 and ↓ TSH

↑ Plasma volume ↑ T4 and T3 pool size

↑ Placental type III 5-deiodinase (inner
ring deiodination) is increased

↑ T4 and T3 degradation resulting in
requirement for increased T4 and T3
production

Thyroid enlargement (in some women) ↑ Serum thyroglobulin  

↑ Iodine clearance ↓ Hormone production in iodine-
deficient areas



J Clin Endocrinol Metab 71: 276 – 287, 1990





 

در خانم 24 ساله ای با حاملگی 10 هفته ای، تست های عملکرد
:تیروئید نتایج زیر را بدست داده است

Total T4 = 16 µg/dL (5 – 12.5)

Total T3 = 241 ng/mL (80 – 180)

TSH = 0.2 mIU/L

تشخیص شما چیست؟

 



در خانم 29 ساله ای با حاملگی 12 هفته ای، تست های عملکرد
:تیروئید نتایج زیر را بدست داده است

Total T4 = 24 µg/dL (5 – 12.5)

Total T3 = 412 ng/mL (80 – 180)

TSH = 0.1 mIU/L

تشخیص شما چیست؟

 


