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Hashimoto’s Thyroiditis
Last Updated: January 1 , 2012

Historical Review

In 1912 (Fig. 8-1) Hashimoto described four patients with a chronic disorder of the thyroid, which he

termed struma lymphomatosa. The thyroid glands of these patients were characterized by diffuse

lymphocytic infiltration, fibrosis, parenchymal atrophy, and an eosinophilic change in some of the acinar

cells.(1) Clinical and pathologic studies of this disease have appeared frequently since Hashimoto’s

original description. The disease has been called Hashimoto’s thyroiditis, chronic thyroiditis, lymphocytic

thyroiditis, lymphadenoid goiter, and recently autoimmune thyroiditis. Classically, the disease occurs as a

painless, diffuse enlargement of the thyroid gland in a young or middle-aged woman. It is often

associated with hypothyroidism. The disease was thought to be uncommon for many years, and the

diagnosis was usually made by the surgeon at the time of operation or by the pathologist after

thyroidectomy. The increasing use of the needle biopsy and serologic tests for antibodies have led to

much more frequent recognition, and there is reason to believe that it may be increasing in frequency.(2)

It is now one of the most common thyroid disorders.
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Figure 1. Dr. Hakaru Hashimoto

The first indication of an immunologic abnormality in this disease was an elevation of the plasma gamma

globulin fraction detected by Fromm et al.(3) This finding, together with abnormalities in serum

flocculation test results(4) indicated that the disease might be related to a long-continued autoimmune

reaction. Rose and Witebsky(5) showed that immunization of rabbits with extracts of rabbit thyroids

produced histologic changes in the thyroid glands resembling those seen in Hashimoto’s thyroiditis. They
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also found antithyroglobulin antibodies in the blood of the animals. Subsequently, Roitt et al.(6) observed

that a precipitate formed when an extract of human thyroid gland was added to serum from a patient with

Hashimoto’s thyroiditis. Thus, it appeared that the serum contained antibodies to a constituent of the

human thyroid and that these antibodies might be responsible for the disease process. These original

observations led directly to entirely new concepts of the causation of disease by autoimmunization.

Pathology

The goiter is generally symmetrical, often with a conspicuous pyramidal lobe. Grossly, the tissue involved

by Hashimoto’s thyroiditis is pinkish-tan to frankly yellowish and tends to have a rubbery firmness. The

capsular surface is gently lobulated and non-adherent to peri-thyroid structures. Microscopically, there is

a diffuse process consisting of a combination of epithelial cell destruction, lymphoid cellular infiltration,

and fibrosis. The thyroid cells tend to be slightly larger and assume an acidophilic staining character;

they are then called Hurthle or Askanazy cells and are packed with mitochondria. The follicular spaces

shrink, and colloid is absent or sparse. Fibrosis may be completely absent or present in degrees ranging

from slight to moderate; it may be severe, as observed in subacute or Riedel’s thyroiditis. Foreign body

giant cells and granulomas are not features of Hashimoto’s thyroiditis, in contrast to subacute thyroiditis.

In children, oxyphilia and fibrosis are less prominent, and hyperplasia of epithelial cells may be marked.

Deposits of dense material representing IgG are found along the basement membrane on electron

microscopy (Fig. 8-2).

Figure 2. Electron microscopy image of thyroid tissue from a patient with Hashimoto's

thyroiditis, showing electron dense deposits of IgG and TG along the basement

membrane of follicular cells.

Within the follicles may be seen clusters of macrophage-like cells. The lymphoid infiltration in the

interstitial tissue is accompanied by actual follicles and germinal centers (Fig. 8-3, below). Plasma cells

are prominent. Totterman has studied the characteristics of the lymphocytes in the thyroid and reports

that they are made up of equal proportions of T and B cells.(7) Most infiltrating T cells have alpha/beta T

cell receptors. Gamma/delta T cells are rare(8), although their proportion in intrathyroidal lymphocytes is

higher than that in peripheral lymphocytes(9). CD4+CD8+ cells and CD3lo-TCRalpha/beta-lo/CD4-CD8-
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cells also are present in the infiltrate in the thyroid(9). Infiltrating T cells are considered to be a highly

restricted population, based on the study of T cell receptor V alpha(10) and beta(11) gene expression.

Heuer et al. studied cytokine mRNA expression in intrathyroidal T cells and found increased expression of

IFN-gamma, IL-2 and CD25, which are Th1-related cytokines(12) in Hashimoto’s thyroiditis.

Thyroglobulin-binding lymphocytes were increased in percentage relative to their occurrence in blood.

Figure 3. Pathology of Hashimoto's thyroiditis. In this typical view of severe Hashimoto's

thyroiditis, the normal thyroid follicles are small and greatly reduced in number, and with

the hematoxylin and eosin stain are seen to be eosinophilic. There is marked fibrosis.

The dominant feature is a profuse mononuclear lymphocytic infiltrate and lymphoid

germinal center formation.

The quantity of parenchymal tissue left in the thyroid is variable. In some instances it is actually

increased, perhaps as a compensatory hyperplastic response to inefficient iodide metabolism. Typically,

the pathologic process involves the entire lobe or gland. Focal thyroiditis, which is microscopically similar,

may be found in thyroid glands with diffuse hyperplasia of Graves’ disease, in association with thyroid

tumors, or in multinodular thyroid glands. The thymus, which is frequently enlarged in thyroiditis as it is in

Graves’ disease, does not present the picture of enhanced immunologic activity(13),(14). Histologic

feature in painless (or silent) thyroiditis is almost similar to that of Hashimoto’s thyroiditis. All specimens

show chronic thyroiditis, focal or diffuse type: and lymphoid follicles were present in about half of the

specimen(15). The follicular distruptions are characteristic and common histologic feature at the time of

destructive thyrotoxicois but disappear during the late recovery phase of disease. Thus painless

thyroiditis may be induced by the activation of autoimmune reaction within the thyroid gland in patients

with Hashimoto’s thyroiditis.

Pathogenesis
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The putative causes of autoimmune thyroid disease (AITD) are reviewed in Chapter 7, and the basic

concepts reviewed there apply of course to Hashimoto’s thyroiditis. In Hashimoto’s thyroiditis, the

immunologic attack appears to be typically aggressive and destructive, rather than stimulatory, as in

Graves’ disease, and the difference is most likely due to the characteristics of the immune response.

Hashimoto’s thyroiditis is reported to occur in two varieties, an atrophic variety, perhaps associated with

HLA-DR3 gene inheritance, and a goitrous form associated with HLA-DR5. The large UK Caucasian HT

case control cohort study demonstrated clear differences in association within the HLA class II region

between Hashimoto’s thyroiditis and Graves’ disease, differences in HLA class II genotype may, in part,

contribute to the different immunopathological processes and clinical presentation of these related

diseases (15a). In studies of autoimmune hypothyroidism in monozygotic twins, the concordance rate is

below 1 and thus environmental factors are also etiologically important.(16) Concerning susceptibility

genes for Hashimoto’s thyroiditis, non-MHC class II genes have been recently investigated. A number of

data accumulated, demonstrating an association between cytotoxic T cell antigen-4 (CTLA-4), which is a

major negative regulator of T-cell mediated immune functions, and autoimmune diseases including

Hashimoto’s thyroiditis. New studies have appeared on the zinc-finger gene in AITD susceptibility region

gene (ZFAT), the thyroglobulin gene, and the protein tyrosine phosphatase-22 (PTPN22) gene.

Regarding environmental factors, high iodine intake, selenium deficiency, pollutants such as tobacco

smoke, infectious diseases such as chronic hepatitis C, and certain drugs are implicated in the

development of autoimmune thyroiditis (16.1: Duntas LH.Environmental factors and autoimmune

thyroiditis.Nat Clin Pract Endocrinol Metab. 2008 Jul 8. [Epub ahead of print]). Long-term iodine exposure

leads to increased iodination of thyroglobulin, which increases its antigenicity and initiates the

autoimmune process in genetically susceptible individuals. Selenium deficiency decreases the activity of

selenoproteins, including glutathione peroxidases, which can lead to raised concentrations of hydrogen

peroxide and thus promote inflammation and disease. Such environmental pollutants as smoke,

polychlorinated biphenyls, solvents and metals have been implicated in the autoimmune process and

inflammation. Environmental factors have not yet, however, been sufficiently investigated to clarify their

roles in pathogenesis, and there is a need to assess their effects on development of the autoimmune

process and the mechanisms of their interactions with susceptibility genes.

High titers of antibody against thyroglobulin (TG) and thyroid peroxidase (TPO) are present in most

patients with Hashimoto’s thyroiditis(17), and TPO antibodies are complement fixing and may be cytotoxic.

However, the evidence for cytotoxicity is scant, especially since normal transplacental antibody passage

of anti-TPO Ab to the human fetus does not usually induce thyroid damage.

Thus it is speculated that cytotoxic T cells, or killer (K) or natural killer (NK) cells, or regulatory T (Treg) or

suppressor T cells, may play an important role. A few reports do show T cell line or clone cytotoxicity

toward isologous thyroid epithelial cells, and experimental thyroiditis can be transferred by lymphocytes.

T cells from patients with Hashimoto’s disease proliferate when exposed to TG and TPO. These

responses are known to be directed to specific sequences in the TPO molecule, including epitopes at aa

110-129, 210-230, 420-439, and 842-861(18). T cells from mice immunized to TPO react strongly to TPO

sequence 540-559, and when immunized with this peptide, develop hypothyroidism and thyroiditis. This

peptide may be a central factor in immunity to TPO(18.1). Muixí et al. identified natural HLA-DR-

associated peptides in autoimmune organs that will allow finding peptide-specific T cells in situ (18.2).

This study reports a first analysis of HLA-DR natural ligands from ex vivo Graves’ disease-affected

thyroid tissue. Using mass spectrometry, they identified 162 autologous peptides from HLA-DR-

expressing cells, including thyroid follicular cells, with some corresponding to predominant molecules of
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the thyroid colloid. Most interestingly, eight of the peptides were derived from a major autoantigen,

thyroglobulin. In vitro binding identified HLA-DR3 as the allele to which one of these peptides likely

associates in vivo. Computer modeling and bioinformatics analysis suggested other HLA-DR alleles for

binding of other thyroglobulin peptides. Increased K and NK cell function has been reported in

Hashimoto’s thyroiditis(19). Dysfunction of regulatory (or suppressor) CD4+ T cell populations may lead

to the development of various organ-specific autoimmune diseases including Hashimoto’s thyroiditis

(19.1). Despite the lack of understanding of the primary cause(s), it is certain that thyroid autoimmunity

drives the lymphocyte collection in the thyroid and is responsible for thyroid epithelial cell damage.

Progressive thyroid cell damage can change the apparent clinical picture from goitrous hypothyroidism to

that of primary hypothyroidism, or “atrophic” thyroiditis. Primary hypothyroidism is considered to be the

end stage of Hashimoto’s thyroiditis. In the TSHR-immunized murine model of Graves’ disease, Treg

depletion (particularly CD25) induced thyroid lymphocytic infiltrates with transient or permanent

hypothyroidism (19.2). Lymphocytic infiltration was associated with intermolecular spreading of the TSHR

antibody response to other self thyroid antigens, murine thyroid peroxidase and thyroglobulin. These

data suggest a role for Treg in the natural progression of hyperthyroid Graves’ disease to Hashimoto’s

thyroiditis and hypothyroidism in humans.

An alternative cause of “atrophic” hypothyroidism is the development of thyroid stimulation blocking

antibodies (TSBAb), which, as the name implies, prevent TSH binding to TSH-R, but do not stimulate

thyroid cells and produce hypothyroidism. It has been proposed that TSBAb bind to epitopes near the

carboxyl end of the TSH-R extracellular domain, in contrast to thyroid stimulating antibodies (TSAb),

which bind to epitopes near aa 40 at the amino terminus(20). This syndrome occurs in neonates, children

and adults. The prevalence of TSBAb in adult hypothyroid patients has been reported to be 10%(21).

However, in contrast to the usual progressive and irreversible thyroid damage occurring in the usual

setting, these blocking antibodies tend to follow the course of TSAb–that is, they decrease or disappear

over time, and the patient may become euthyroid again(22). A change from a predominant TSAb

response to a predominant TSBAb response can cause patients to have sequential episodes of hyper-

and hypothyroid function(23). HLA antigens of hypothyroid patients with TSBAb were found to be

different from patients with idiopathic myxedema or Hashimoto’s thyroiditis, and rather similar to patients

with Graves’ disease(24).

In patients with autoimmune hypothyroidism, thyroid dysfunction might be induced by cytokine-mediated

apoptosis of thyroid epithelial cells and infiltrating T lymphocytes may not directly be involved in thyrocyte

cell death during Hashimoto’ s thyroiditis. Fragmented DNA, a characteristic feature of apoptosis, was

frequently found in the thyroid follicular cells in Hashimoto’s thyroiditis(25). The ligand for Fas(Fas L)was

shown to be constitutively expressed on thyrocytes and lL-1alpha, abundantly produced in the thyroid

gland of Hashimoto’s thyroiditis, induced Fas expression on thyrocytes. Thus Fas-FasL interaction on

thyrocytes may induce apoptosis and thyroid cell destruction(26). In the thyroid follicle cells of

Hashimoto’s thyroiditis, Fas and FasL are strongly stained and immunostaining of Bcl-2 is weak,

suggesting that cytokines cause up-regulation of apoptosis(27). Increased serum TSH may inhibit Fas-

mediated apoptosis of thyrocytes(28). In contrast TSBAb block the inhibitory action of TSH toward Fas-

mediated apoptosis and thus induce thyroid atrophy. On the other hand, transgenic expression of Fas L

on thyroid follicular cells actually prevents autoimmune thyroiditis, possibly through inhibition of

lymphocyte infiltation(29). Other death-receptor ligands might participate in and TNF-related apoptosis-

including � thyrocyte killing, including TNF- ligand(TRAIL)(30) . In relation to the Fas-Fas L system, Dong

et al. reported that mutations of Fas, which induce loss of function, were found in thyroid lymphocytes in



38.1% of patients with Hashimoto’s thyroiditis(31). These mutations are found in 65.4% of patients with

malignant lymphoma(32), which usually develops from Hashimoto’s thyroiditis. These changes are

possibly important for progression of Hashimoto’s thyroiditis.

Apparent de-novo development of antibodies, augmentation of pre-existing thyroid autoimmunity, goiter,

and hypothyroidism, are induced in some cancer patients, when given courses of IL2, IL2a plus

lymphokine activated K cells and/or IFN-gamma. It is thought that the phenomenon may reflect activation

of lymphocytes by the lymphokine and lymphokine and cell-mediated attack on thyroid tissue(33).

Activated lymphocytes release TNFalpha and IFNgamma, which can injure or suppress TEC function.

IFNgamma may also augment thyrocyte HLA-DR expression, which could make the thyrocyte able to

present self-antigens. Interferon alpha therapy for chronic active type C hepatitis also augments pre-

existing thyroid autoimmunity and can induce autoimmune hypothyroidism. A humanised anti-CD52

monoclonal antibody, Campath-1H may permit the generation of antibody-mediated thyroid autoimmunity

(33a,b). Campath-1H depletes lymphocytes and monocytes, and may cause the immune response to

change from the Th1 phenotype.

T helper type 17 (Th17) lymphocytes, which producea proinflammatory cytokine IL-17, have recently

been shown to play a major role in numerous autoimmune diseases that had previously been thought to

be Th1-dominant diseases, such as Hashimoto ’ s thyroiditis.It is reported that there is an increased

differentiation of Th17 lymphocytes and an enhanced synthesis of Th17 cytokines in Hashimoto’s disease

(33c).In a mouse model of Hashimoto’s thyroiditis, iodine-induced autoimmune thyroiditis in nonobese

diabetic-H2(h4) mice, both Th1 and Th17 cells are found to be critical T(eff) subsets for the pathogenesis

of spontaneous autoimmune thyroiditis (33d).

The IgG4-related disease (IgG4-RD) is a new diseaseentity first proposed in relation to autoimmune

pancreatitis (AIP) by Hamano et al. in 2001 (33e). A high prevalence of hypothyroidism has been

reported in patients with AIP (33f). In 2009, it was reported that on the basis of the immunohistochemistry

of IgG4, HT can be divided into two groups, which were proposed as IgG4 thyroiditis (IgG4-positive

plasma cell-rich group) and non-IgG4 thyroiditis (IgG4-positive plasma cellpoor group) (33g). The IgG4

thyroiditis group shows indistinguishable histological features and may have a close relationship with

IgG4-RD in other organs. In 2010, it was demonstrated that IgG4 thyroiditis is clinically associated with a

lower female-to-male ratio, more rapid progress, subclinical hypothyroidism, diffuse low echogenicity, and

a higher level of circulating thyroid autoantibodies than non-IgG4 thyroiditis (33h).Riedel thyroiditis (RT)

is another candidate for IgG4-RD. It is a rare form of chronic thyroiditis, characterized by inflammatory

proliferative fibrosis which involves the thyroid parenchyma and surrounding tissue structures. In 2010,

Dahlgren et al. reported that IgG4-RD was the underlying condition in a part of the cases of RT (33i).

When IgG4-RD occurs in a systemic pattern, the thyroid involvement may present as RT rather than HT

(33j).

Iodine consumption influences the incidence of Hashimoto’s thyroiditis and hypothyroidism (see below:

“Iodide Metabolism and Effects” in this chapter). Smoking has also been identified as a risk factor for

hypothyroidism, but the reason for the association is unknown(34).

An increase in the prevalence of thyroid autoantibodies (ATAs) was reported 6-8 yr after the Chernobyl

accident in radiation-exposed children and adolescents (34a).TPOAb prevalence in adolescents exposed

to radioactive fallout was still increased in Belarus 13-15 yr after the Chernobyl accident (34b). This

increase was less evident than previously reported and was not accompanied by thyroid dysfunction.

These data suggest that radioactive fallout elicited a transient autoimmune reaction, without triggering
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full-blown thyroid autoimmune disease. Longer observation periods are needed to exclude later effects.

Celiac disease was positively associated with hypothyroidism (Hazard Ratio = 4.4; 95% Confidence

Interval = 3.4-5.6; p < 0.001), thyroiditis (3.6; 1.9-6.7; p < 0.001) and hyperthyroidism (2.9; 2.0-4.2; p <

0.001) (34c). The highest risk estimates were found in children (hypothyroidism 6.0; 3.4-10.6, thyroiditis

4.7; 2.1-10.5 and hyperthyroidism 4.8; 2.5-9.4). In post-hoc analyses, where the reference population

was restricted to inpatients, the adjusted HR for hypothyroidism was 3.4 (2.7-4.4; p < 0.001), thyroiditis

3.3 (1.5-7.7; p < 0.001) and hyperthyroidism 3.1 (2.0-4.8; p < 0.001).This indicates shared etiology and

that these individuals are more susceptible to autoimmune disease.

Hashimoto thyroiditis is often associated with type 1 diabetes and other autoimmune disorders such as

coeliac disease, type 2 and type 3 polyglandular autoimmune disorders (APS). Type 2 APS is defined by

the occurrence of Addison’s disease with thyroid autoimmune disease and/or Type 1 diabetes

mellitus.Type 3 APS is thyroid autoimmune diseases associated with other autoimmune diseases

(excluding Addison’s disease and/or hypoparathyroidism). Clinically overt disorders are considered only

the tip of the autoimmune iceberg, since latent forms are much more frequent (34d). Hashimoto thyroiditis

is also often associated in lymphocytic hypophysitis (34e).

Incidence and Distribution

The incidence of Hashimoto’s thyroiditis seen in practice is unknown but is roughly equal to that of

Graves’ disease (on the order of 0.3 – 1.5 cases per 1,000 population per year.)(35-37) The disease is

15 – 20 times as frequent in women as in men. It occurs especially during the decades from 30 to 50, but

may be seen in any age group, including children. It is certain that it exists with a much higher frequency

than is diagnosed clinically, and its frequency seems to be increasing. Family studies always bring to light

a number of relatives with moderate enlargement of the thyroid gland suggestive of Hashimoto’s

thyroiditis. Many of these persons have TG and TPO antibodies, and most are entirely asymptomatic.

Inoue et al. found 3% of Japanese children aged 6 – 18 to have thyroiditis(38). In most instances, biopsy

revealed focal rather than diffuse thyroiditis.

In addition to overt thyroiditis, roughly 10% of most populations have positive TG and TPO antibody test

results(35-37) in the apparent absence of thyroid disease by physical examination. In a classic study of

an entire community, Tunbridge et al.(37) found that 1.9 – 2.7% of women had present or past

thyrotoxicosis, 1.9% had overt hypothyroidism, 7.5% had elevated TSH levels, 10.3% had test results

positive for TPO (microsomal antigen) Ab measured by hemagglutination assay (MCHA), and about

15.0% had goiter. Men had 10 to 4-fold lower incidence of thyroid abnormalities. In a study of children

whose parents had history of thyroid disease, Carey et al.(39) found a 24% prevalence of thyroid

“abnormalities”, including a prevalence of 6.9% abnormal thyroids, and 9.3% with positive TG Ab

measured by hemagglutination assay (TGHA) and 7.8% positive MCHA assays. Gordin et al.(35) found

that 8% of adult Finns had positive TGHA results, and 26% had positive MCHA results. TSH levels were

elevated in 30% of these persons. On the basis of positive antibody titers and elevated TSH levels, 2 –

5% were believed to have asymptomatic thyroiditis. These test results correlate with focal collection of

lymphocytes on histologic examination of the thyroid glands(40), are frequently associated with elevated

levels of TSH(41), and probably represent one end of a spectrum of thyroid damage. Women with both

positive antibody test results and raised TSH levels become hypothyroid at the rate of 5%/year(42). A

reasonable approximation of the prevalence of positive antibody tests in women is greater than 10%, and

of clinical disease is at least 2%. Men have one-tenth this prevalence.
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Course of the Disease (Table 8-1)

Hashimoto’s thyroiditis begins as a gradual enlargement of the thyroid gland and gradual development of

hypothyroidism. It is often discovered by the patient, who finds a fullness of the neck or a new lump while

self-examining because of a vague discomfort in the neck. Perhaps most often, it is found by the

physician during the course of an examination for some other complaint.

Table 1. Presentations of Hashimoto’s Thyroiditis

1. Euthyroidism and goiter

2. Subclinical hypothyroidism and goiter

3. Primary thyroid failure

4. Hypothyroidism

5. Adolescent goiter

6. Painless thyroiditis or silent thyroiditis

7. Postpartum painless thyrotoxicosis

8. Alternating hypo- and hyperthyroidism

In some instances the thyroid gland may enlarge rapidly; rarely, it is associated with dyspnea or

dysphagia from pressure on structures in the neck, or with mild pain and tenderness. Rarely, pain is

persistent and unresponsive to medical treatment and requires medical therapy or surgery. The goiter of

Hashimoto’s thyroiditis may remain unchanged for decades(37), but usually it gradually increases in size.

Occasionally the course is marked by symptoms of mild thyrotoxicosis, especially during the early phase

of the disease. Symptoms and signs of mild hypothyroidism may be present in 20% of patients when first

seen(41), or commonly develop over a period of several years. Progression from subclinical

hypothyroidism (normal FT  but elevated TSH) to overt hypo-thyroidism occurs in a certain fraction

(perhaps 3-5%) each year. Eventually thyroid atrophy and myxedema may occur(43). This assertion is

based on the clinical observation that patients with Hashimoto’s thyroiditis often develop myxedema, and

the knowledge that patients with myxedema due to atrophy of the thyroid have a high incidence of TG Ab

in their serum. The disease frequently produces goitrous myxedema in young women, and we have

occasionally observed a goitrous and hypothyroid patient who went on to develop thyroid

atrophy.Occasionally, patients with Hashimoto 痴 thyroiditis have persistent pain which is unresponsive to

nonsteroidal anti-inflammatory drugs, replacement with thyroid hormone, and recurs after therapy with

steroids. Kon and DeGroot recently reported seven patients who finally came to subtotal or near-total

thyroidectomy, some of whom received subsequent radioactive iodide thyroid ablation, with final relief of

symptoms (Kon, YC; DeGroot, LJ. Painful Hashimoto 痴 thyroiditis as an indication for thyroidectomy:

clinical characteristics and outcome in seven patients. J Clin Endocrinol Metab 88 2667-2672 2003).

Generally the progression from euthyroidism to hypothyroidism has been considered an irreversible

process due to thyroid cell damage and loss of thyroidal iodine stores (Fig. 8-4). However, it is now clear

that up to one-fourth of patients who are hypothyroid may spontaneously return to normal function over

the course of several years. This sequence may reflect the initial effect of high titers of thyroid stimulation

blocking antibodies which fall with time and allow thyroid function to return(23).

4
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Figure 4. Fluorescent thyroid scan in thyroiditis. The normal thyroid scan (left) allows

identification of a thyroid with normal stable (127I) stores throughout both lobes. A

marked reduction in 127I content is apparent throughout the entire gland involved with

Hashimoto's thyroiditis (right).

Within the past few years, several unusual syndromes believed to be associated with or part of the

clinical spectrum of Hashimoto’s thyroiditis have been described. Occasional patients develop amyloid

deposits in the thyroid(44). Shaw et al.(45) described five patients with a relapsing steroid-responsive

encephalopathy including episodes like stroke and seizures, high CSF protein, abnormal EEG, and

normal CAT scans(see Hashimoto’s encephalopathy below). Khardon et al.(46) described a steroid

responsive lymphocytic interstitial pneumonitis in four patients. It remains uncertain how these illnesses

relate to lymphocytic thyroiditis, which has until now been largely identified as an organ specific disease.

At 5 years of follow-up of the natural course of euthyroid Hashimoto’s thyroiditis in Italian children, more

than 50% of the patients remained or became euthyroid (46-1). The presence of goiter and elevated

TGab at presentation, together with progressive increase in both TPOab and TSH, may be predictive

factors for the future development of hypothyroidism.

Hashimoto’s thyroiditis and hypothyroidism are associated with Addison’s disease, diabetes mellitus,

hypogonadism, hypopara-thyroidism, and pernicious anemia. Such combinations are described as the

polyglandular failure syndrome. Two forms of polyglandular autoimmunity have been recognized(47). In

the Type I syndrome patients have hypoparathyroidism, muco-cutaneous candidiasis, Addison’s disease,

and occasionally hypothyroidism. Type II, more frequent, often includes familial associations of diabetes

mellitus, hypothyroidism, hypoadrenalism, and occasionally gonadal or pituitary failure. In these

syndromes, antibodies reacting with the affected end organs are characteristically present. Vitiligo, hives,

and alopecia are associated with thyroiditis. There is also a clear association with primary and secondary

Sjogren’s syndrome(48). Some patients appear to start with Hashimoto’s thyroiditis, and progress with

time to the picture of Riedel’s thyroiditis including the frequently-associated retroperitoneal fibrosis(49).

Musculoskeletal symptoms, including chest pain, fibrositis, and rheumatoid arthritis, occur in one-quarter

of patients(50), and of course, any of the musculoskeletal symptoms of hypothyroidism may likewise

occur.

It has been suggested that thyroiditis predisposes to vascular disease and coronary occlusion.

Abnormally elevated titers of thyroid autoantibodies and the morphologic changes of thyroiditis are said

http://www.thyroidmanager.org/wp-content/uploads/2011/06/16-4.jpg


to occur with an increased frequency among patients with coronary artery disease. Mild

hypothyroidism(51) associated with asymptomatic atrophic thyroiditis could predispose patients to heart

disease. Others have failed to find increased TG Ab in-patients with coronary artery disease(52) or

increased coronary disease in association with thyroiditis.

Although chronic inflammation, leading to neoplastic transformation, is a well-established clinical

phenomenon, the link between Hashimoto’s thyroiditis and thyroid cancer remains controversial. Larson

et al. reported that patients with Hashimoto’s thyroiditis were three times more likely to have thyroid

cancer, suggesting a strong link between chronic inflammation and cancer development (52-1). PI3K/Akt

expression was increased in both Hashimoto’s thyroiditis and well-differentiated thyroid cancer,

suggesting a possible molecular mechanism for thyroid carcinogenesis.

In children, retarded growth, retarded bone age, decreased hydroxyproline excretion, and elevated

cholesterol levels may be seen (Fig. 8-5).
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Figure 5. Identical male twins with Hashimoto's thyroiditis were photographed at age 12.

At age 8, they had the same height and appearance. During the intervening 4 years,

small goiters developed and the growth of the twin on the right almost stopped. Biopsy

indicated Hashimoto's thyroiditis in each twin's thyroid.

Hashimoto’s Thyroiditis in Identical Twin Boys*

http://www.thyroidmanager.org/wp-content/uploads/2011/06/16-5.jpg
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D.L. was seen at age 12 for failure to grow over the past 4 years. The patient had an identical twin,

whose development up to age 8 had been entirely normal. Pubertal changes had developed at age 11.

No goiter had been noted.

On physical examination, he was a short, cooperative, pubertal boy of normal intelligence, 129 cm in

height and 35 kg in weight. The thyroid gland was smooth and firm, and of normal size. The skin was dry,

cool, and mottled. Reflex relaxation was delayed. Estimated T  levels were < 4 ug/dl, and the 24-hour

RAIU was 4%. Thyroid scan showed a normal thyroid gland. Bone age was 8 years. The potassium

thiocyanate discharge test result was negative. Thyroid biopsy showed a moderately diffuse lymphocytic

infiltrate with lymphoid germinal centers and a diffuse, dense fibrous reaction.

R.L. was seen simultaneously with D.L. and was an active, healthy-appearing boy with early pubertal

changes. His height was 149 cm, and his weight was 39.7 kg. The pulse was 104. The skin was normal.

The thyroid gland was enlarged to about three times the normal size and was not nodular. PBI levels were

6.4 and 7.2 ug/dl, and the 24- hour RAIU was 21%. Bone age was 11 years. A potassium thiocyanate

discharge test caused no decrease in neck radioactivity. Biopsy showed diffuse lymphocytic infiltration,

lymphoid follicles and germinal centers, atrophy of thyroid follicles, oxyphilic cytoplasm, and dense

fibrosis.

Similar fingerprints, similar lip and ear shapes, and identity of 15 blood factors indicated that they were

identical twins. There was no family history of thyroid disease.

Iodide kinetic studies showed rapid turnover of thyroid iodide and production of excess quantities of

plasma butanol-insoluble iodine. Hemagglutination test results for TG Ab were negative, but an

immunofluorescence assay showed a strongly positive reaction against a cytoplasmic antigen. Bioassay

of the serum for thyroid-stimulating activity gave a TSH-type response.* These patients were studied in

cooperation with Dr. William H. Milburn, to whom we are greatly indebted.

When goiter is induced by iodine administration, lymphocytic thyroiditis is frequently found and thyroid

autoantibodies are often present(53).

Remission of Hashimoto’s thyroiditis, with loss of goiter, hypothyroidism, and serum thyroid

autoantibodies, has been reported during pregnancy, with relapse after delivery(54). Antibody levels

usually fall during pregnancy(55). These phenomena may reflect the immunosuppressive effects of

pregnancy. After delivery thyroid autoantibody levels rise, and after 2-6 months there may be sudden

development (? return) of goiter and hypothyroidism(56). Concerning management of thyroid dysfunction

during pregnancy and postpartum, an Endocrine Society Clinical Practice Guideline was developed (56a,

Chapter 14). Management of thyroid diseases during pregnancy requires special considerations because

pregnancy induces major changes in thyroid function, and maternal thyroid disease can have adverse

effects on the pregnancy and the fetus. Care requires coordination among several healthcare

professionals. Avoiding maternal (and fetal) hypothyroidism is of major importance because of potential

damage to fetal neural development, an increased incidence of miscarriage, and preterm delivery.

Maternal hyperthyroidism and its treatment may be accompanied by coincident problems in fetal thyroid

function. Autoimmune thyroid disease is associated with both increased rates of miscarriage, for which

the appropriate medical response is uncertain at this time, and postpartum thyroiditis. Fine-needle

aspiration cytology should be performed for dominant thyroid nodules discovered in pregnancy.

Radioactive isotopes must be avoided during pregnancy and lactation. Universal screening of pregnant

women for thyroid disease is not yet supported by adequate studies, but case finding targeted to specific

4
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groups of patients who are at increased risk is strongly supported. One report recommended screening

all pregnant women for autoimmune thyroid disease in the first trimester in terms of cost-effectiveness

(56b).

Of course maternal antibodies cross the placenta, and as in Graves’ disease, may affect the fetus and

neonate. TPO and TG Ab typically appear to have no adverse effect. Some evidence suggests cytotoxic

antibodies, which are thought to be different from TPO Ab or TG Ab, could cause fetal

hypothyroidism(57). However, TSBAb can rarely produce neonatal hypothyroidism, which is self-limiting

over 4-6 weeks as the maternal IgG is metabolized. Women with positive TPO antibody before assisted

reproduction have a significantly increased risk for miscarriage, with an odds ratio of 3.77(Poppe, K;

Glinoer, D; Tournaye, H; Devroey, P; van Steirteghem, A; Kaufman, L; Velkeniers, B. Assisted

reproduction and thyroid autoimmunity: an unfortunate combination? J Clin Endocrinol Metab 88 4149-

4152 2003).

Y.L.C., 24-Year-Old Woman, Postpartum, Not-So-Transient Hypothyroidism

The patient had menarche at age 16 and had regular periods. She married at age 24 and was not able to

conceive. After receiving danazol therapy for 7 months for treatment of extensive endometriosis, she

became pregnant and delivered after 36 weeks’ gestation. During the course of this pregnancy, her

thyroid gland was noted to be normal; no thyroid function tests were done. After delivery, she nursed the

infant for 1 week. She then stopped nursing, but galactorrhea and amenorrhea continued for the next 5

months. After the fourth month, she was noted to have an enlarged thyroid gland; the FT  I was found to

be 3.4 (normal, 6.0 – 10.5) and TSH level 27 uU/ml. There were symptoms of mild hypothyroidism, with

some lowering of the voice and increase in fatigue. A sister had an overactive thyroid and mild

exophthalmos.

Her thyroid was estimated to weigh about 40 g, with a smooth surface and an enlarged lobe. Skin was

dry, and there was some delay in the reflex relaxation. TGAb were present at a titer of 1/160 and TPOAb

at 1/20480. Serum T  level was 123 ng/dl, and the RAIU was 16% at 4 hours and 32% at 24 hours. The

thyroid scan was within normal limits. Prolactin (PRL) level was elevated at 43 ng/ml. Sella turcica X-ray

films and a CT scan of the head were normal.

It was hypothesized that the patient had postpartum hypothyroidism due to transient exacerbation of

thyroiditis and that this condition might resolve spontaneously. Whether the hyperprolactinemia,

amenorrhea, and galactorrhea were secondary to the hypothyroidism or were independent problems was

at first unclear. The patient was treated expectantly, since she appeared to be in no distress and there

was no evidence of pituitary tumor. One month after the initial observations, the TSH level had fallen to

13.5 uU/ml and the T  level remained at 126 ng/dl. Eight weeks later, the FT  I had risen to 5.8, the T 

level was 113 ng/dl, TSH 9.1 uU/ml, and the PRL remained at 66 ng/ml. Later, all test results became

normal.

Painless (silent) and Postpartum Thyroiditis

In the last decade several syndromes involving clinically significant, but self-limited, exacerbations of AITD

have been delineated(54)-(59). Silent (painless) thyroiditis is a syndrome that has a clinical course of

thyroid dysfunction similar to subacute thyroiditis but with no anterior neck pain and no tenderness of the

thyroid. Initially, patients have a thyrotoxic phase, later passing through euthyroidism to hypothyroidism

and, finally, return to euthyroidism. Postpartum thyroiditis occurs within 6 months after delivery and runs
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an identical clinical course(57). Postpartum thyroiditis is now considered to be identical to silent

thyroiditis, and this term is used for patients who developed silent thyroiditis in the postpartum period(57).

After delivery, other forms of autoimmune thyroid dysfunction also occur, including Graves’ disease,

transient hypothyroidism without preceding destructive thyrotoxicosis, and persistent hypothyroidism (Fig.

8-6). In recent years, the term painless thyroiditis also has been used frequently, and the same disorder

has been described using different names, such as thyrotoxicosis with painless thyroiditis(60), occult

subacute thyroiditis(61), hyperthyroiditis(64), lymphocytic thyroiditis with spontaneously resolving

hyperthyroidism(62), painless thyroiditis and transient hyperthyroidism without goiter(63), and transient

hyperthyroidism with lymphocytic thyroiditis(65). The thyrotoxicosis is induced by leakage of intrathyroidal

hormones into the circulation caused by damage to thyroid epithelial cells from inflammation. Thus the

thyroid radioactive iodine uptake (RAIU) is low(59). Therefore, the early phase of thyrotoxicosis in silent

thyroiditis, postpartum thyroiditis, and subacute thyroiditis can be grouped together as destruction-

induced thyrotoxicosis or simply as destructive thyrotoxicosis(66). When the measurement of radioactive

iodine uptake is difficult, the measurement of anti-TSH receptor antibody and/or thyroid blood flow by

ultrasonography may be useful to differentiate between destruction-induced thyrotoxicosis and Graves’

thyrotoxicosis. The quantitative measurement by power Doppler ultrasonography was more effective than

that of anti-TSH receptor antibody for differential diagnosis of these two types of thyrotoxicosis and may

omit the radioactive iodine uptake test (66-1).

Figure 6.

Much evidence, including histopathological and immunological studies, indicates that this disorder is an

autoimmune thyroid disease(68). It is believed to be due to autoimmune induced damage to the thyroid

causing excess hormone release, and for this reason is not responsive to antithyroid drugs, KI or KCLO 

, but does, if treatment is necessary, respond to prednisone(67). During the clinical course of subclinical

or very mild autoimmune thyroiditis, aggravating factors cause exacerbation of the destructive process.

All women with subclinical autoimmune thyroiditis(40) and antithyroid microsomal antibodies of more than

1:5120 before pregnancy develop postpartum thyroiditis(57). A significant percentage of patients with

silent thyroiditis have personal or family histories of autoimmune thyroid disease. Most patients have a

complete remission, but some develop persistent hypothyroidism(70). Some patients have had

alternating episodes of typical “high-uptake” thyrotoxicosis and episodes of “transient” low-uptake

thyrotoxicosis(69). Recurrence of disease is common in silent thyroiditis but very rare in subacute

thyroiditis. Considering all these data, it is assumed that silent thyroiditis is caused by an exacerbation of

autoimmune thyroiditis induced by aggravating factors. Thyroiditis frequently recurs, and seasonal
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allergic rhinitis is reported to be an initiation factor(71). Physically vigorous massage on the neck also

was reported to be a contributing factor for silent thyroiditis(72). The prevalence of silent thyroiditis,

including postpartum disease, is around 5 per cent of all types of thyrotoxicosis. Spontaneous silent

thyroiditis is three times more frequent than postpartum thyroiditis.

An immune rebound mechanism has been established for the induction of postpartum thyroiditis(57).

Postpartum thyroid destruction is associated with an increase in NK cell counts and activity(57).

Cessation of steroid therapy has initiated silent thyroiditis in a patient with autoimmune thyroiditis and

rheumatoid arthritis(73), presumably because this also allows immune rebound. In patients with Cushing’s

syndrome who have associated subclinical autoimmune thyroiditis, silent thyroiditis has occurred after

unilateral adrenalectomy(74). Typically, painless thyroiditis or destructive thyrotoxicosis occurs at 2 to 4

months postpartum. The prevalence of postpartum thyroiditis ranges from 3 to 8 per cent of all

pregnancies(57).POSSIBLE PREVENTION OF PPT-In a randomized prospective controlled study, 77

TPO+ pregnant women received 200 ug selenomethionine daily starting at the 12th week of pregnancy,

and 74 TPO+ women received a placebo. The treated group had significantly lower TPO antibody levels

at the end of pregnancy and during the post-partum while on treatment. The incidence of PPT was

reduced from 48.6 to 28.6% in the treated group, and the incidence of permanent hypothyroidism was

equivalently reduced. Thyroid hormone levels did not differ.( Negro R, Greco G, Mangieri T, Pezzarossa

A, Dazzi D, Hassan H. The influence of selenium supplementation on postpartum thyroid status in

pregnant women with thyroid peroxidase autoantibodies.J Clin Endocrinol Metab. 2007 Apr;92(4):1263-8)

Hashimoto’s encephalopathy

Hashimoto’s encephalopathy or encephalitis is a very rare complication of Hashimoto’s thyroiditis.

Neurological complications are sometimes associated with thyroid dysfunction but patients with this

encephalopathy are usually euthyroid. It is treatable, steroid-responsive, progressive or relapsing

encephalopathy associated with elevation of thyroid specific autoantibodies(75). This condition was first

described in 1966(76) and may present as a subacute or acute encephalopathy with seizures and stroke-

like episodes, often in association with myoclonus and tremor(77). It is associated with abnormal EEG and

high CSF proteins without pleocytosis. Some patients suffer from a significant residual disability(78).

Antibody to α-enolase has been identified in some patients(79) but this antibody is also frequently found

in other autoimmune diseases. Sawka et al. reported that this condition is not caused by thyroid

dysfunction or antithyroid antibodies but represents an association of an uncommon autoimmune

encephalopathy with a common autoimmune thyroid disease(80). Identification of antibodies to brain

specific antigens may disclose the real pathogenesis of this condition. Recently, autoantibodies against

the amino (NH  )-terminal of α-enolase (referred to as NAE) were reported to be highly specific in sera

from a limited number of HE patients (68-83% with HE; 11%, 2 of 17 with HT without any neuropsychiatric

features; none of controls [50 individuals] including those with other neurological or immunological

conditions involving encephalopathy [25 individuals]) (80.1, 80.2). Steroid reversible cerebral

hypometabolism was recently documented by PET scanning in this condition. (80.3)

Hashimoto’s ophthalopathy

Thyroid-associated orbitopathy (TAO) usually occurs in Graves ’ s disease with hyperthyroidism, and

sometimes in euthyroid and hypothyroid patients. Since most euthyroid and hypothyroid patients with

orbitopathy are thyrotropin receptor antibody (TRAb)-positive, they are diagnosed as having euthyroid

Graves ’ disease or hypothyroid Graves ’ disease. When euthyroid and hypothyroid patients with

2
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orbitopathy are TRAb-negative but associated with Hashimoto ’ s thyroiditis, “ Hashimoto’s ophthalopathy

” may be considered (80.4, 80.5).Because patients with Hashimoto ’ s thyroiditis test negative for TRAb,

other autoantibodies against an eye muscle antigen, such as calsequestrin, flavoprotein, or G2s are

postulated (80.6).

Iodide Metabolism and Effects

Many patients with Hashimoto’s thyroiditis do not respond to injected TSH with the expected increase in

RAIU or release of hormone from the gland(81). These findings probably mean that the gland is partially

destroyed by the autoimmune attack and is unable to augment iodine metabolism further. Further, the

thyroid gland of the patient with Hashimoto’s disease does not organify normally(82) (Fig. 8-4).

Administration of 400 mg potassium perchlorate 1 hour after giving a tracer iodide releases 20 – 60% of

the glandular radioactivity. Also, a fraction of the iodinated compounds in the serum of patients with

Hashimoto’s thyroiditis is not soluble in butanol, as are the thyroid hormones, but is an abnormal peptide-

linked iodinated component. This low-weight iodoprotein is probably serum albumin that has been

iodinated in the thyroid gland. A similar iodoprotein is also found in several other kinds of thyroid disease,

including carcinoma, Graves’ disease, and one form of goitrous cretinism. It may be formed as part of the

hyperplastic response. TG is also detectable in their serum.

Iodide is actively transported from blood to thyrocytes and recently the sodium / iodide symporter (NIS)

has been cloned. Antibodies against NIS were found in autoimmune thyroid disease(83). This antibody

has an inhibitory activity on iodide transport and may modulate the thyroid function in Hashimoto’s

thyroiditis. More recent studies reported rather low prevalence (less than 10%) of anti-NIS antibodies in

Hashimoto’s disease and clinical relevance is still unknown(84),(85).

In animal experiment iodine depletion prevents the development of autoimmune thyroiditis(86). It is

suggested that mild iodine deficiency partly protect against autoimmune thyroid disease(87), although it

is controversial(88). In a region where iodine-containing food (such as seaweed) is common, as in Japan,

excessive dietary iodine intake (1000 micro g/day or more) may cause transient hypothyoidism in patients

with subclinical autoimmune thyroiditis. This condition is easily reversible with a reduction in iodine

intake(89). Iodine is important not only for thyroid hormone synthesis but also for induction and

modulation of thyroid autoimmunity. In general, iodine deficiency attenuates, which iodine excess

accelerates autoimmune thyroiditis in autoimmune prone individuals(90). In animal experiment, it is

revealed that enhanced iodination of thyroglobulin facilitates the selective processing and presentation of

a cryptic phatogenic peptide in vivo or in vitro. Moreover, it is suggested that iodine excess stimulates

thymus development and effects function of various immune cells(91).

Diagnosis

Diagnosis involves two considerations — the differential diagnosis of the thyroid lesion and the

assessment determination of the metabolic status of the patient.

A diffuse, firm goiter with pyramidal lobe enlargement, and without signs of thyrotoxicosis, should suggest

the diagnosis of Hashimoto’s thyroiditis. Most often the gland is bosselated or “nubbey.” It is usually

symmetrical, although much variation in symmetry (as well as consistency) can occur. The trachea is

rarely deviated or compressed. The association of goiter with hypothyroidism is almost diagnostic of this

condition, but is also seen in certain syndromes due to defective hormone synthesis or hormone

response, as described in Chapter 9. Pain and tenderness are unusual but may be present. A rapid
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onset is also unusual, but the goiter may rarely grow from normal to several times the normal size in a few

weeks. Most commonly the gland is two to four times the normal size. Satellite lymph nodes may be

present, especially the Delphian node above the isthmus. Multinodular goiter occurs in significant

incidence in adult women; thus the co-occurrence of multinodular goiter and Hashimoto’s thyroiditis is not

rare, and may provide the finding of a grossly nodular gland in a patient who is mildly hypothyroid and

has positive antibody tests.

The T  concentration and the FT  range from low to high but are most typically in the normal or low

range(92). The RAIU (rarely required) is variable and ranges from below normal to elevated values,

depending on such factors as TSH levels, the efficiency of use of iodide by the thyroid, and the nature of

the components being released into the circulation. Gammaglobulin levels may be elevated, although

usually they are normal(93). This alteration evidently reflects the presence of high concentrations of

circulating antibodies to TG, for an antibody concentration as high as 5.2 mg/ml has been reported.

T  and FTI are normal or low(92). Serum TSH reflects the patient’s metabolic status. However, some

patients are clinically euthyroid, with normal FTI and T  levels, but have mildly elevated TSH. Whether

this “subclinical hypothyroidism” represents partial or complete compensation is a matter of debate.

TPOAb, and less frequently TGAb are present in serum. High levels are diagnostic of autoimmune thyroid

disease. TGAb are positive in about 80% of patients, and if both TGAb and TPOAb are measured, 97%

are positive. Young patients tend to have lower and occasionally negative levels. In this age group, even

low titers signify the presence of thyroid autoimmunity.

FNA can be a useful diagnostic procedure but is infrequently required, except in patients that seem to

have- or have- a discreet nodule in the gland. FNA typically reveals lymphocytes, macrophages, scant

colloid, and a few epithelial cells which may show Hurthle cell change. In this context Hurthle cells do not

represent a discrete adenoma. However if only abundant Hurthle cells dominate the specimen, and there

are few or no lymphocytes or macrophages, the biopsy must be interpreted as a possible Hurthle cell

tumor. Biopsy results are less frequently diagnostic in children(95).

Thyroid isotope scan is not usually necessary, but can be helpful. The image is characteristically that of a

diffuse or mottled uptake in an enlarged gland, in striking contrast to the focal “cold” and “hot” areas of

multinodular goiter. Focal loss of isotope accumulation may occur in severely diseased portions of the

thyroid.

Table 2. Guideline for the diagnosis of Hashimoto’s thyroiditis (Chronic thyroiditis)

* Some clinicians don’t use the term Hashimoto’s thyroiditis if patients have no goiter,

although association of positive antibodies and lymphocytic infiltration in the thyroid gland

was proved by histological examination.

1. Clinical findings Diffuse swelling of the thyroid gland without any other cause (such as Graves’

disease)

2. Laboratory findings

1. Positive for anti-thyroid microsomal antibody or anti-thyroid peroxidase(TPO) antibody

2. Positive for anti-thyroglobulin antibody

3. Lymphocytic infiltration in the thyroid gland confirmed with cytological examination

1. A patient shall be said to have Hashimoto’s thyroiditis if he/she has satisfied clinical criterion and

any one laboratory criterion.Notes

4 4
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1. A patients shall be suspected to have Hashimoto’s thyroiditis, if he/she has primary

hypothyroidism without any other cause to induce hypothyroidism.

2. A patient shall be suspected to have Hashimoto’s thyroiditis, if he/she has anti-thyroid

microsomal antibody and/or anti-thyroglobulin antibody without thyroid dysfunction nor goiter

formation.*

3. If a patient with thyroid neoplasm has anti-thyroid antibody by chance, he or she should be

considered to have Hashimoto’s thyroiditis.

4. A patient is possible to have Hashimoto’s thyroiditis if hypoechroic and/or inhomogeneous

pattern is observed in thyroid ultrasonography.

Ultrasound may display an enlarged gland with normal texture, a characteristic picture with very low

echogenicity, or a suggestion of multiple ill-defined nodules. Diagnostic guidelines made by The Japan

Thyroid Association are shown in Table 8-2. The flow chart of diagnosis is shown in Figure 8-7.The

incidental finding of diffusely increased (18)F-FDG uptake in the thyroid gland is mostly associated with

chronic lymphocytic (Hashimoto’s) thyroiditis and does not seem to be affected by thyroid hormone

therapy (95.1).

Differential Diagnosis

Hashimoto’s thyroiditis is to be distinguished from nontoxic nodular goiter or Graves’ disease. The

presence of gross nodularity is strong evidence against Hashimoto’s thyroiditis, but differentiation on this

basis is not infallible. In multinodular goiter, thyroid function test results are usually normal, and the

patient is only rarely clinically hypothyroid. Thyroid autoantibodies tend to be absent or titers are low, and

the scan result is typical. FNA can resolve the question but is usually unnecessary. In fact, the two

conditions quite commonly occur together in adult women. Whether this is by chance, or due to the effect

of thyroid growth stimulating antibodies (or other causes) is unknown.

Moderately and diffusely enlarged thyroid glands in teenagers are usually the result of thyroiditis, but

some may be true adolescent goiters; that is, the enlargement may result from moderate hyperplasia of

the thyroid gland in response to a temporarily increased demand for hormone. This condition is more

often diagnosed than proved. Thyroid function test results should be normal. Antibody assays may

resolve the issue. The diagnosis can be settled with certainty only by a biopsy disclosing normal or

hyperplastic thyroid tissue and absence of findings of thyroiditis. The possibility of colloid goiter may be

entertained in the differential diagnosis. Colloid goiter is a definite pathologic entity, as described in

Chapter 17. Presumably it is the resting phase after a period of thyroid hyperplasia.

Tumor must also be considered in the differential diagnosis, especially if there is rapid growth of the

gland or persistent pain. The diffuse nature of autoimmune thyroiditis, the characteristic hypothyroidism

and involvement of the pyramidal lobe are usually sufficient for differentiation. FNA is indicated if there is

uncertainty. However, it must be remembered that lymphoma or a small-cell carcinoma of the thyroid can

be and has been mistaken for Hashimoto’s thyroiditis. Clusters of nodes at the upper poles strongly

suggesting papillary cancer may disappear when thyroid hormone replacement therapy is given.

However, we have seen a sufficient number of patients with both thyroiditis and tumor to know that one

diagnosis in no way excludes the other. Thyroid lymphoma must always be considered if there is

continued (especially asymmetric) enlargement of a Hashimoto’s gland, or if pain, tenderness,
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hoarseness, or nodes develop. Thyroiditis is a risk factor for thyroid lymphoma, although the incidence is

very low. Thyroid lymphoma develops in most cases in glands which harbor thyroiditis. Distinguishing

thyroid lymphoma from Hashimoto’s thyroiditis is sometimes quite difficult Reverse transcription-

polymerase chain reaction (RT-PCR) detecting the monoclonality of immunoglobulin heavy chain mRNA

is useful for differentiation between the two(99). This condition and its management are discussed in

Chapter 18.

Occasionally the picture of Hashimoto’s thyroiditis blends rather imperceptibly into that of thyrotoxicosis,

and some patients have symptoms of mild thyrotoxicosis, but then develop typical Hashimoto’s thyroiditis.

In fact, it is best to think of Graves’ disease and Hashimoto’s thyroiditis as two very closely related

syndromes produced by thyroid autoimmunity. Categorization depends on associated eye findings and

the metabolic level, but the pathogenesis, histologic picture, and function may overlap.

Likewise, we have seen patients who appear to have a mixture of Hashimoto’s thyroiditis and subacute

thyroiditis, with goiter, positive thyroid autoantibodies, normal or low FT  , and biopsies which have

suggested Hashimoto’s on one occasion and included giant cells on another. A form of painful chronic

thyroiditis with amyloid infiltration has also been described, and is probably etiologically distinct from

Hashimoto’s thyroiditis(100).

Therapy

Many patients need no treatment, for frequently the disease is asymptomatic and the goiter is small. This

approach is justified by the study of Vickery and Hamlin(101), who found, on both clinical and pathologic

grounds, that the disease may remain static and the clinical condition unchanged over many years.

If the goiter is a problem because of local pressure symptoms, or is unsightly, thyroid hormone therapy is

indicated. Thyroid hormone often causes a gratifying reduction in the size of the goiter after several

months of treatment(100). We have been especially impressed with this result in young people. It seems

likely that in older patients there may be more fibrosis and therefore less tendency for the thyroid to

shrink. In young patients the response often occurs within 2 – 4 weeks, but in older ones the thyroid

decreases in size more gradually. Aksoy et al (100a) report that “prophylactic” thyroid hormone treatment

is associated after 15 months with a decrease in thyroid size and in thyroid antibody levels. Thyroid

hormone in a full replacement dose is, of course, indicated if hypothyroidism is present. Therapy is

probably indicated if the TSH level is elevated and the FT  is low normal, since the onset of

hypothyroidism is predictable in such patients. There is no evidence that thyroid replacement actually

halts the ongoing process of thyroiditis, but in some patients receiving treatment, antibody levels

gradually fall over many years(102).

4
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Figure 7. Diagnosis of Hashimoto’s thyroiditis (chronic thyroiditis)

The dosage of thyroxine should normally be that required to bring the serum TSH level to the low normal

range, such as .3 – 1 uU/ml. This is typically achieved with 1 ug L-T  /lb body weight/day, ranges from 75

– 125 ug/day in women, and 125 – 200 ug/day in men. It is sensible to initiate therapy with a partial dose,

since in some instances the thyroid gland may be nonsuppressible even though functioning at a level

below normal. Once thyroxine treatment is initiated, it is required indefinitely in most patients. However, it

has been found that up to 20% of initially hypothyroid individuals will later recover and have normal

thyroid function if challenged by replacement hormone withdrawal. This may represent subsidence of

cytotoxic antibodies, modulation of TSBAb, or some other mechanism(22). These individuals can be

identified by administration of TRH, which will induce an increase in serum T  and T  if the thyroid has

recovered(103). Replacement T  therapy should be taken several hours before or after medications

such as cholesterol binding resins, carafate, and FSO4, which can reduce absorption(104). (See Chapter

9) Autoimmune disease is usually takes an ongoing process and Hashimoto’s thyroiditis develops into

hypothyroidism. Recent trial of proplylactic treatment with T  (1.0 ~ 2.0µg/Kg/day) for one year in

euthyroid patients with Hashimoto’s thyroiditis showed decrease of anti-TPO antibodies and thyroid B-

lymphocytes(105), suggesting prophylactic T  therapy might be useful to stop progression of disease.

The long-term clinical benefit should be established in the future.Whether or not subclinical

hypothyroidism should be treated is still under debate (see Chapter 9.10 SUBCLINICAL

HYPOTHYROIDISM). Cardiac dysfunction may be associated with subclinical hypothyroidism, even when

serum TSH is still in the normal range. These abnormalities are reversible with l-T  replacement therapy

(22-1).

In some instances the acute onset of the disease, in association with pain, has prompted therapy with

glucocorticoids. This treatment alleviates the symptoms and improves the associated biochemical

abnormalities, and in some studies has been shown to increase plasma T  and T  levels by suppression

of the autoimmune process(106). Blizzard and co-workers(107) have given steroids over several months
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to children in an attempt to suppress antibody production and possibly to achieve a permanent remission.

The adrenocortical hormones dramatically depress clinical activity of the disease and antibody titers, but

all return to pre-therapy levels when treatment is withdrawn. We cannot recommend steroid therapy for

this condition because of the undesirable side effects of the drug. Chloroquine has been reported in one

study to reduce antibody titers(108). Because of toxicity, its use is not advised. X-ray therapy also results

in a decrease in goiter size, and frequently in myxedema, but should not be used because of the possible

induction of thyroid carcinoma.

SELENIUM- In a randomized prospective controlled study, 77 TPO+ pregnant women received 200 ug

selenomethionine daily starting at the 12th week of pregnancy, and 74 TPO+ women received a placebo.

The treated group had significantly lower TPO antibody levels at the end of pregnancy and during the

post-partum while on treatment. The incidence of PPT was reduced from 48.6 to 28.6% in the treated

group, and the incidence of permanent hypothyroidism was equivalently reduced. Thyroid hormone levels

did not differ. This one report is certainly most interesting, but needs confirmation before this treatment

can be suggested for general application (108.1). Confirming earlier studies, in Hashimoto ’ s patients,

200 mug Se in the form of l-selenomethionine orally for 6 months caused a significant decrease of 21% in

serum anti-TPO levels. Cessation caused an increase in the anti-TPO concentrations.(108.2). A slightly

opposing study, however, has reported no immunological benefit of selenium in patients with moderate

disease activity (in terms of TPOAb and cytokine production patterns) may not (equally) benefit as

patients with high disease activity (108.3). Selenium responsiveness may be different among patients with

Hashimoto ’ s thyroiditis.

Surgery has been used as a method of therapy. This treatment, of course, removes the goiter but

usually results in hypothyroidism. We believe that it is not indicated unless significant pain, cosmetic, or

pressure symptoms remain after a fair trial of thyroid therapy, and probably steroid therapy, but is

appropriate in some cases. Among patients with postpartum thyroid dysfunction, the most common type is

destructive thyrotoxicosis and simple symptomatic treatment, using beta-adrenergic–antagonists, is

usually sufficient(109). In the case of postpartum hypothyroidism, replacement with a submaximal dose of

T  is useful to relieve symptoms more quickly and to predict spontaneous recovery which is detected by

an increase of T  .

Some patients do not fit easily into the usual diagnostic categories; accordingly, choosing an appropriate

course of therapy is more difficult. Frequently, it is impossible to differentiate Hashimoto’s thyroiditis from

multinodular goiter short of performing an open biopsy. In these cases, if there is no suggestion of

carcinoma, it is logical to treat the patient with hormone replacement and to observe closely. A reduction

in the goiter justifies continuation of the therapy, even in the absence of a diagnosis.

In some patients, especially teenagers, the examination discloses peri-thyroidal lymph nodes or an

apparent discrete nodule, in addition to the diffusely enlarged thyroid of Hashimoto’s thyroiditis. Such

nodules should be evaluated by FNA, ultrasound and possibly scintiscan. Thyroid hormone treatment

may cause regression of the nodes or nodule. If after full evaluation uncertainty persists, if nodes remain

present, or if a nodule grows, surgical exploration is indicated.

Treatment of children and adolescents with 1.3ug/kg/day thyroxine for 24 months was shown in a recent

study to cause significant reduction in thyroid size in patients with Autoimmune thyroiditis, but not affect

antibody levels, or significantly alter TSH or freeT  . (110)

Occasionally, symptoms of serositis or arthritis suggest the coincident occurrence of another autoimmune
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disorder. We have given thyroid hormone to decrease thyroid activity and possibly reduce a tendency to

antibody formation, and have treated the generalized disorder independently as indicated.

Summary

Hashimoto’s thyroiditis is characterized clinically as a commonly occurring, painless, diffuse enlargement

of the thyroid gland occurring predominantly in middle-aged women. The patients are often euthyroid, but

hypothyroidism may develop. The thyroid parenchyma is diffusely replaced by a lymphocytic infiltrate and

fibrotic reaction; frequently, lymphoid germinal follicles are visible. Attention has been focused on this

process because of the demonstration of autoimmune phenomena in most patients. Persons with

Hashimoto’s thyroiditis have serum antibodies reacting with TG, TPO, and against an unidentified protein

present in colloid. In addition, many patients have cell mediated immunity directed against thyroid

antigens, demonstrable by several techniques. Cell mediated immunity is also a feature of experimental

thyroiditis induced in animals by injection of thyroid antigen with adjuvants.

All theories also emphasize a basic abnormality in the immune surveillance system, which in some way

allows autoimmunity to develop against thyroid antigens, and as well against other tissues, including

stomach, adrenal, and ovaries, in many patients with thyroiditis.

We suggest that Hashimoto’s thyroiditis, primary myxedema, and Graves’ disease are different

expressions of a basically similar autoimmune process, and that the clinical appearance reflects the

spectrum of the immune response in the particular patient. This response may include cytotoxic

antibodies, stimulatory antibodies, blocking antibodies, or cell mediated immunity. Thyrotoxicosis is

viewed as an expression of the effect of circulating thyroid stimulatory antibodies. Hashimoto’s thyroiditis

is predominantly the clinical expression of cell mediated immunity leading to destruction of thyroid cells,

which in its severest form produces thyroid failure and idiopathic myxedema.

The clinical disease is more frequent than Graves’ Disease when mild cases are included. The incidence

is on the order of three to six cases per 10,000 population per year, and prevalence among women is at

least 2%.

The gland involved by thyroiditis tends to lose its ability to store iodine, produces and secretes

iodoproteins that circulate in plasma, and is inefficient in making hormone. Thus, the thyroid gland is

under increased TSH stimulation, fails to respond to exogenous TSH, and has a rapid turnover of

thyroidal iodine.

Diagnosis is made by the finding of a diffuse, smooth, firm goiter in a young woman, with strongly positive

titers of TG Ab and/or TPO Ab and a euthyroid or hypothyroid metabolic status.

A patient with a small goiter and euthyroidism does not require therapy unless the TSH level is elevated.

The presence of a large gland, progressive growth of the goiter, or hypothyroidism indicates the need for

replacement thyroid hormone. Surgery is rarely indicated. Development of lymphoma, though very

unusual, must be considered if there is growth or pain in the involved gland.

1. Hashimoto H. Zur Kenntniss der lymphomatosen Veranderung der Schilddruse (struma

lymphomatosa), Arch Klin Chir 97:219, 1912.

2. McConahey WM, Keating FR Jr, Beahrs OH, Woolner LB. On the increasing occurrence of Hashimoto’s

thyroiditis. J Clin Endocrinol Metab 22:542, 1962.



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

24/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

3. Fromm GA, Lascano EF, Bur GE, Escalenta D. Tiroiditis cronica inespecifica. Rev Assoc Med Arg

67:162, 1953.

4. Luxton RW, Cooke RT. Hashimoto’s struma lymphomatosa: Diagnostic value and significance of

serum-flocculation reactions. Lancet 2:105, 1956.

5. Rose NR, Witebsky E. Studies on organ specificity. V. Changes in thyroid glands of rabbits following

active immunization with rabbit thyroid extracts. J Immunol 76:417, 1956.

6. Roitt IM, Doniach D, Campbell PN, Hudson RV. Auto- antibodies in Hashimoto’s thyroiditis

(lymphadenoid goiter). Lancet 2:820, 1956.

7. Totterman TH, Maenpaa J, Gordin A, Makinen T, Andersson AC. Blood and thyroid-infiltrating

lymphocyte subclasses in juvenile autoimmune thyroiditis. Clin exp Immunol 30:193, 1977.

8. Paolieri F, Pronzato C, Battifora M, Fiorino N, Canonica GW, Bagnasco M. Infiltrating gamma/delta T-

cell receptor-positive lymphocytes in Hashimoto’s thyroiditis, Graves’ disease and papillary thyroid

cancer. J Endocrinol Invest. 18 : 295-8, 1995.

9. Iwatani Y, Hidaka Y, Matsuzuka F, Kuma K, Amino N. Intrathyroidal lymphocyte subsets, including

unusual CD4+ CD8+ cells and CD3loTCR alpha beta lo/-CD4-CD8- cells, in autoimmune thyroid disease.

Clin Exp Immunol. 93: 430-6, 1993.

10. Davies TF, Martin A, Concepcion ES, Graves P, Cohen L, Ben Nun A. Evidence of limited variability of

antigen receptors on intrathyroidal T cells in autoimmune thyroid disease. N Engl J Med. 325: 238-44,

1991.

11. Davies TF, Concepcion ES, Ben Nun A, Graves PN, Tarjan,G. T-cell receptor V gene use in

autoimmune thyroid disease: direct assessment by thyroid aspiration. J Clin Endocrinol Metab. 76: 660-6,

1993.

12. Heuer M, Aust G, Ode-Hakim S, Scherbaum WA. Different cytokine mRNA profiles in Graves’ disease,

Hashimoto’s thyroiditis, and nonautoimmune thyroid disorders determined by quantitative reverse

transcriptase polymerase chain reaction (RT-PCR). Thyroid. 6: 97-106, 1996.

13. Gunn A, Michie W, Irvine WJ. The thymus in thyroid disease. Lancet 2:776, 1964.

14. Michie W, Beck JS, Mahaffy RG, Honein EF, Fowler GB. Quantitative radiological and histological

studies of the thymus in thyroid disease. Lancet 1:691, 1967.

15. Mizukami Y, Michigishi T, Hashimoto T, Tonami N, Hisada K, Matsubara F, Takazakura E. Silent

thyroiditis: a histologic and immunohistochemical study. Hum Pathol 19:423-431, 1988.

15a. Zeitlin AA, Heward JM, Newby PR, Carr-Smith JD, Franklyn JA, Gough SC, Simmonds MJ. Analysis of

HLA class II genes in Hashimoto’s thyroiditis reveals differences compared to Graves’ disease. Genes

Immun. 2008 Jun;9(4):358-63

16. Brix TH, Kyvik KO, Hegedus L: A population-based study of chronic autoimmune hypothyroidism in

Danish twins. J Clin Endocr Metab 85:536-539, 2000

16.1 Duntas LH. Environmental factors and autoimmune thyroiditis. Nat Clin Pract Endocrinol Metab.

2008 Jul 8. [Epub ahead of print]



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

25/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

17. Mori T, Kriss JP. Measurements by competitive binding radioassay of serum antimicrosomal and anti-

thyroglobulin antibodies in Graves’ disease and other thyroid disorders. J Clin Endocrinol Metab 33:688,

1971.

18. Kawakami Y, Fisfalen M-E, DeGroot LJ. Proliferative responses of peripheral blood mononuclear cells

from patients with autoimmune thyroid disease to synthetic peptide epitopes of human thyroid peroxidase.

Autoimmunity, 13:17-26, 1992.

18.1 Ng HP, Kung AW Induction of autoimmune thyroiditis and hypothyroidism by immunization of

immunoactive T cell epitope of thyroid peroxidase. Endocrinology. 2006 Jun;147(6):3085-92

18.2 Muixí L, Carrascal M, Alvarez I, Daura X, Martí M, Armengol MP, Pinilla C, Abian J, Pujol-Borrell R,

Jaraquemada D. Thyroglobulin peptides associate in vivo to HLA-DR in autoimmune thyroid glands. J

Immunol. 2008 Jul 1;181(1):795-807

19. Hidaka Y, Amino N, Iwatani Y, Kaneda T, Nasu M, Mitsuda N, Tanizawa O, Miyai K Increase in

peripheral natural killer cell activity in patients with autoimmune thyroid disease. Autoimmunity 11:239,

1992.

19.1 Itoh M, Takahashi T, Sakaguchi N, Kuniyasu Y, Shimizu J, Otsuka F, Sakaguchi S 1999 Thymus and

Autoimmunity: Production of CD25+CD4+ naturally anergic and suppressive T Cells as a key function of

the thymus in maintaining immunologic self-tolerance. J Immunol 162: 5317-5326

19.2. McLachlan SM, Nagayama Y, Pichurin PN, Mizutori Y, Chen CR, Misharin A, Aliesky HA, Rapoport

B. The link between Graves’ disease and Hashimoto’s thyroiditis: a role for regulatory T cells.

Endocrinology. 2007 Dec;148(12):5724-33

20. Kosugi S, Ban T, Akamizu T, Kohn LD. Identification of separate determinants on the thyrotropin

receptor reactive with Graves’ thyroid-stimulating antibodies and with thyroid-stimulating blocking

antibodies in idiopathic myxedema: These determinants have no homologous sequence on gonadotropin

receptors. Molecul Endocrinol 6:168-180, 1992.

21. Tamaki H, Amino N, Kimura M, Hidaka Y, Takeoka K, Miyai K. Low prevalence of thyrotropin receptor

antibody in primary hypothyroidism in Japan. J Clin Endocrinol Metab 71:1382, 1990.

22. Okamura K, Sato K, Yoshinari M, Ikenoue H, Kuroda T, Nakagawa M, Tsuji H, Washio M, Fujishima M.

Recovery of the thyroid function in patients with atrophic hypothyroidism and blocking type TSH binding

inhibitor immunoglobulin. Acta Endocrinol (Copenh) 122:107-114, 1990.

22-1. Mariotti S, Zoncu S, Pigliaru F, Putzu C, Cambuli VM, Vargiu S, Deidda M, Mercuro G. Cardiac

effects of l-thyroxine administration in borderline hypothyroidism. Int J Cardiol. 2007 May 9; [Epub ahead

of print]

23. Takasu N, Yamada T, Takasu M, Komiya I, Nagasawa Y, Asawa T, Shinoda T, Aizawa T, Koizumi Y.

Disappearance of thyrotropin-blocking antibodies and spontaneous recovery from hypothyroidism in

autoimmune thyroiditis. N Engl J Med 326:513-518, 1992.

24. Mori T, Akamizu T, Kosugi S, Sugawa H, Inoue D, Okuda J, Ueda Y. Recent progress in TSH receptor

studies with a new concept of “Autoimmune TSH receptor disease”. Endocr J 41:1-11, 1994.

25. Kotani T, Aratake Y, Hirai K, Fukazawa Y, Sato H, Ohtaki S. Apoptosis in thyroid tissue from patients

with Hashimoto’s thyroiditis. Autoimmunity 20:231, 1995.



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

26/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

26. Giordano C, Stassi G, Maria R, Todaro M, Richiusa P, Papoff G, Ruberti G, Bagnasco M, Testi R,

Galluzzo A. Potential involvement of Fas and its ligand in the pathogenesis of Hashimoto’s thyroidiitis.

Science 275:960, 1997.

27. Mitsiiades N, Poulaki V, Kotoula V, Mastorakos G, Balafouta S, Koutras DA, Tsokos M.Fas/Fas ligand

up-regulation and BCL-2 down-regulation may be significant in thepathogenesis of Hashimoto’ thyroiditis.

J Clin Endo Metab 83:2199,1998.

28. Kawakami A, Eguchi K, Matsuoka N, Tsuboi M, Kawabe Y, Ishikawa N, Ito K, Nagataki S.Thyroid-

stimulating hormone inhiibits Fas antigen-mediated apoptosis ofhuman thyrocytes in vitro. Endocrinology

137:3163, 1996.

29. Batteux F, Lores P, Bucchini D, Chiocchia G. Transgenic expression of Fas ligand on thyroid follicular

cells prevents autoimmune thyroiditis. J Immunol 164:1681-1688, 2000.

30. Stassi G, DeMaria R. Autoimmune thyroid disease: new models of cell death in autoimmunity. Nat Rev

Immunol 2:195-204, 2002.

31. Dong Z, Takakuwa T, Takayama H, Luo WJ, Takano T, Amino N, Matsuzuka F, Aozasa K. Fas and

Fas ligand gene mutations in Hashimoto’s thyroiditis. Lab Invest 82: 1611-1616, 2002.

32. Takakuwa T, Dong Z, Takayama H, Matsuzuka F, Nagata S, Aozasa K. Frequent mutations of Fas

gene

33. Atkins MB, Mier JW, Parkinson DR, Gould JA, Berkman EM, Kaplan MM. Hypothyroidism after

treatment with interleukin- 2 and lymphokine-activated killer cells. N Engl J Med 318:1557-1563, 1988.

33a Coles AJ, Wing M, Smith S, Coraddu F, Greer S, Taylor C, Weetman A, Hale G, Chatterjee VK,

Waldmann H, Compston A (1999) Pulsed monoclonal antibody treatment and autoimmune thyroid

disease in multiple sclerosis. Lancet 354:1691–1695

33b Hirst CL, Pace A, Pickersgill TP, Jones R, McLean BN, Zajicek JP, Scolding NJ, Robertson NP.

Campath 1-H treatment in patients with aggressive relapsing remitting multiple sclerosis. J Neurol. 2008

Feb;255(2):231-8

33c Figueroa-Vega N, Alfonso-Pérez M, Benedicto I, Sánchez-Madrid F, González-Amaro R, Marazuela

M. Increased circulating pro-inflammatory cytokines and Th17 lymphocytes in Hashimoto’s thyroiditis. J

Clin Endocrinol Metab. 2010 Feb;95(2):953-62

33d Horie I, Abiru N, Nagayama Y, Kuriya G, Saitoh O, Ichikawa T, Iwakura Y, Eguchi K. T helper type 17

immune response plays an indispensable role for development of iodine-induced autoimmune thyroiditis

in nonobese diabetic-H2h4 mice. Endocrinology. 2009 Nov;150(11):5135-42

33e. Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Akamatsu T, Fukushima M, Nikaido T, Nakayama

K, Usuda N, Kiyosawa K. High serum IgG4 concentrations in patients with sclerosing pancreatitis. N Engl J

Med. 2001 Mar 8;344(10):732-8.

33f. Komatsu K, Hamano H, Ochi Y, Takayama M, Muraki T, Yoshizawa K, Sakurai A, Ota M, Kawa S.

High prevalence of hypothyroidism in patients with autoimmune pancreatitis. Dig Dis Sci. 2005

Jun;50(6):1052-7

33g. Li Y, Bai Y, Liu Z, Ozaki T, Taniguchi E, Mori I, Nagayama K, Nakamura H, Kakudo K.



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

Immunohistochemistry of IgG4 can help subclassify Hashimoto’s autoimmune thyroiditis. Pathol Int. 2009

Sep;59(9):636-41.

33h. Li Y, Nishihara E, Hirokawa M, Taniguchi E, Miyauchi A, Kakudo K. Distinct clinical, serological, and

sonographic characteristics of hashimoto’s thyroiditis based with and without IgG4-positive plasma cells. J

Clin Endocrinol Metab. 2010 Mar;95(3):1309-17

33i. Dahlgren M, Khosroshahi A, Nielsen GP, Deshpande V, Stone JH. Riedel’s thyroiditis and multifocal

fibrosclerosis are part of the IgG4-related systemic disease spectrum. Arthritis Care Res (Hoboken) 2010

62: 1312-1318.

33j. Kakudo K, Li Y, Taniguchi E, Mori I, Ozaki T, Nishihara E, Matsuzuka F, Miyauchi A. IgG4-related

disease of the thyroid glands [Review]. Endocr J. 2011 Dec 2. [Epub ahead of print]

34. Nystrom E, Bengtsson C, Lapidus L, Petersen K, Lindstedt G. Smoking–A risk factor for

hypothyroidism. J Endocrinol Invest 16:129-131, 1993.

34a. Pacini F, Vorontsova T, Molinaro E, Kuchinskaya E, Agate L, Shavrova E, Astachova L, Chiovato L,

Pinchera A. Prevalence of thyroid autoantibodies in children and adolescents from Belarus exposed to

the Chernobyl radioactive fallout. Lancet. 1998 Sep 5;352(9130):763-6.

34b. Agate L, Mariotti S, Elisei R, Mossa P, Pacini F, Molinaro E, Grasso L, Masserini L, Mokhort T,

Vorontsova T, Arynchyn A, Tronko MD, Tsyb A, Feldt-Rasmussen U, Juul A, Pinchera A. Thyroid

Autoantibodies and Thyroid Function in Subjects Exposed to Chernobyl Fallout during Childhood:

Evidence for a Transient Radiation-Induced Elevation of Serum Thyroid Antibodies without an Increase in

Thyroid Autoimmune Disease. J Clin Endocrinol Metab. 2008 Jul;93(7):2729-36

34c Elfström P, Montgomery SM, Kämpe O, Ekbom A, Ludvigsson JF. Risk of Thyroid disease in

individuals with Celiac disease. J Clin Endocrinol Metab. 2008 Jul 8. [Epub ahead of print]

34d Betterle C, Lazzarotto F, Presotto F. Autoimmune polyglandular syndrome Type 2: the tip of an

iceberg? Clin Exp Immunol. 2004 Aug;137(2):225-33

34e Molitch ME, Gillam MP. Lymphocytic hypophysitis. Horm Res. 2007;68 Suppl 5:145-50

35. Gordin A, Maatela J, Miettinen A, Helenius T, Lamberg B-A. Serum thyrotrophin and circulating

thyroglobulin and thyroid microsomal antibodies in a Finnish population. Acta Endocrinol 90:33, 1979.

36. Ling SM, Kaplan SA, Weitzman JJ, Reed GB, Costin G, Landing BH. Euthyroid goiters in children.

Correlation of needle biopsy with other clinical and laboratory findings in chronic lymphocytic thyroiditis

and simple goiter. Pediatrics 44:695, 1969.

37. Tunbridge WMG, Evered DC, Hall R, et al. The spectrum of thyroid disease in a community. The

Whickham Survey. Clin Endocrinol 7:481, 1977.

38. Inoue M, Taketani N, Sato T, Nakajima H. High incidence of chronic lymphocytic thyroiditis in

apparently healthy school children: Epidemiological and clinical study. Endocrinol Jpn 22:483, 1975.

39. Carey C, Skosey C, Pinnamaneni KM, Barsano CP, DeGroot LJ. Thyroid abnormalities in children of

parents who have Graves’ disease. Possible pre-Graves’ disease. Metabolism 29:369, 1980.

40. Yoshida H, Amino N, Yagawa K, Uemura K, Satoh M, Miyai K, Kumahara Y. Association of serum

antithyroid antibodies with lymphocytic infiltration of the thyroid gland : studies of seventy autopsied



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

28/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

cases. J Clin Endocrinol Metab 46:859, 1978.

41. Gordin A, Saarinen P, Pelkonen A, Lamberg B-A. Serum thyroglobulin and the response to

thyrotropin releasing hormone in symptomless autoimmune thyroiditis and in borderline and overt

hypothyroidism. Acta Endocrinol 75:274, 1974.

42. Tunbridge WMG, Brewis M, French JM, Appleton D, Bird T, Clark F, Evered DC, Evans JG, Hall R,

Smith P, Stephenson J, Young E. Natural history of autoimmune thyroiditis. Br Med J 282:258, 1981.

43. Buchanan WW, Harden RM. Primary hypothyroidism and Hashimoto’s thyroiditis. Arch Intern Med

115:411, 1965.

44. Moriuchi A, Yokoyama S, Kashima K, Andoh T, Nakayama I, Noguchi S. Localized primary anyloid

tumor of the thyroid developing in the course of Hashimoto’s thyroiditis. Acta Pathologica Japonica

42:210-216, 1992.

45. Shaw PJ, Walls TJ, Newman PK, Cleland PG, Cartlidge NE. Hashimoto’s encephalopathy: A steroid-

responsive disorder associated with high antithyroid antibody titers — report of five cases. Neurology

41:228-233, 1991.

46. Khardori R, Eagleton LE, Soler NG, McConnachie PR. Lymphocytic interstitial pneumonitis in

autoimmune thyroid disease. Amer J Med 90:649-652, 1991.

46-1. Radetti G, Gottardi E, Bona G, Corrias A, Salardi S, Loche S; Study Group for Thyroid Diseases of

the Italian Society for Pediatric Endocrinology and Diabetes (SIEDP/ISPED).The natural history of

euthyroid Hashimoto’s thyroiditis in children. J Pediatr. 149:827-32, 2006.

47. Eisenbart GS, Wilson PW, Ward F, Buckley C, Lebovitz H. The polyglandular failure syndrome.

Disease inheritance, HLA type, and immune function. Ann Intern Med 91:528, 1979.

48. Loviselli A, Mathieu A, Pala R, Mariotti S, Cau S, Marongiu C, Mazzoleni AP, Maggio P, Martino E.

Development of thyroid disease in patients with primary and secondary Sjogren’s syndrome. J Endocrinol

Invest 11:653, 1988.

49. Best TB, Munro RE, Burwell S, Volpe R. Riedel’s thyroiditis associated with Hashimoto’s thyroiditis,

hypoparathyroidism, and retroperitoneal fibrosis. J Endocrinol Invest 14:767- 772, 1991.

50. Becker KL, Ferguson RH, McConahey WM. The connective-tissue diseases and symptoms

associated with Hashimoto’s thyroiditis. N Engl J Med 268:277, 1963.

51. Bastenie PA, Vanhaelst L, Golstein J, Smets P, Keys MJ, Karvonen MJ, Punsar S. Asymptomatic

autoimmune thyroiditis and coronary heart-disease. Lancet 1:155, 1977.

52. Heinonen OP, Aho K, Pyorala K, Gordin A, Punsar S, Puro K. Symptomless autoimmune thyroiditis in

coronary heart disease. Lancet 1:785, 1972.

52-1. Larson SD, Jackson LN, Riall TS, Uchida T, Thomas RP, Qiu S, Evers BM.Increased incidence of

well-differentiated thyroid cancer associated with Hashimoto thyroiditis and the role of the PI3k/Akt

pathway. J Am Coll Surg. 2007 May; 204 (5):764-73

53. Hall R, Turner-Warwick M, Doniach D. Autoantibodies in iodide goiter and asthma. Clin Exp Immunol

1:285, 1966.



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

29/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

54. Amino N, Miyai K, Onishi T, Hashimoto T, Arai K, Ishibashi K, Kumahara Y. Transient hypothyroidism

after delivery in autoimmune thyroiditis. J Clin Endocrinol Metab 42:296, 1976.

55. Amino N, Kuro R, Tanizawa O, Tanaka F, Hayashi C, Kotani K, Kawashima M, Miyai K, Kumahara Y.

Changes of serum antithyroid antibodies during and after pregnancy in autoimmune thyroid diseases.

Clin Exp Immunol 31:30, 1978.

56. Amino N, Miyai K, Kuro R, Tanizawa O, Azukizawa M, Takai S, Tanaka F, Nishi K, Kawashima M,

Kumahara Y. Transient postpartum hypothyroidism. Fourteen cases with autoimmune thyroiditis. Ann

Intern Med 87:155, 1977.

56a. Abalovich M, Amino N, Barbour LA, Cobin RH, De Groot LJ, Glinoer D, Mandel SJ, Stagnaro-Green

A. Management of thyroid dysfunction during pregnancy and postpartum: an Endocrine Society Clinical

Practice Guideline. J Clin Endocrinol Metab. 2007 92; Aug (8 Suppl):S1-47.

56b. Dosiou C, Sanders GD, Araki SS, Crapo LM. Screening pregnant women for autoimmune thyroid

disease: a cost-effectiveness analysis. Eur J Endocrinol. 2008 Jun;158(6):841-51.

57. Amino N, Tada H, Hidaka Y. Postpartum autoimmune thyroid syndrome: a model of aggravation of

autoimmune disease. Thyroid 9: 705-713, 1999.

58. Roti E, Emerson CH. Clinical Review 29. Postpartum thyroiditis. J Clin Endocrinol Metab 74:3-5, 1992.

59. Gluck FB, Nusynowitz ML, Plymate S. Chronic lymphocytic thyroiditis, thyrotoxicosis, and low

radioactive iodine uptake: Reports of four cases. N Engl J Med 292:624, 1975.

60. Woolf PD, Daly R: Thyrotoxicosis with painless thyroiditis. Am J Med 60: 73-79, 1976.

61. Hamburger JI: Occult subacute thyroiditis: Diagnostic challenge. Mich Med 70: 1125- , 1976.

62. Nikolai TF, Brosseau J, Kettrick MA, Roberts R, Beltaos E. Lymphocytic thyroiditis with spontaneously

resolving hyperthyroidism (silent thyroiditis). Arch Intern Med 140:478, 1980.

63. Dorfman SG, Copperman MT, Nelson RL, Depuy H, Peake RL, Young RL. Painless thyroiditis and

transient hyperthyroidism without goiter. Ann Intern Med 86:24, 1977.

64. Woolf PD. Transient painless thyroiditis with hyperthyroidism. A variant of lymphocytic thyroiditis.

Endocrine Reviews 1:411, 1980.

65. Gorman CA, Duick DS, Woolner LB, Wahner HW: Transient hyperthyroidism in patients with

lymphocytic thyroiditis. Mayo Clin Proc 53: 359-365, 1978.

66. Amino N, Yabu Y, Miyai K, Fujie T, Azukizawa M, Onishi T, Kumahara Y: Differentiation of

thyrotoxicosis induced by thyroid destruction from Graves’ disease. Lancet 2: 344-346, 1978.

66-1. Ota H, Amino N, Morita S, Kobayashi K, Kubota S, Fukata S, Kamiyama N, Miyauchi A.Quantitative

measurement of thyroid blood flow for differentiation of painless thyroiditis from Graves’ disease. Clin

Endocrinol (Oxf). 67:41-5, 2007

67. Nikolai TF, Coombs GJ, McKenzie AK, Miller RW, Weir Jr, GJ. Treatment of lymphocytic thyroiditis with

spontaneously resolving hyperthyroidism (silent thyroiditis). Arch Intern Med 142:2281-2283, 1982.

68. Inada M, Nishikawa M, Naito K, Ishii H, Tanaka K, Imura H. Reversible changes of the histological

abnormalities of the thyroid in patients with painless thyroiditis. J Clin Endocrinol Metab 52:431, 1981.



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

30/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

69. Taylor HC, Sheeler LR. Recurrence and heterogeneity in painless thyrotoxic lymphocytic thyroiditis.

Report of five cases. J Amer Med Assn 248:1085-1088, 1982.

70. Amino N, Tada H, Hidaka Y. Autoimmune thyroid disease and pregnancy. J Endocrinol Invest

19:59,1996.

71. Yamamoto M, Shibuya N, Chen LC, Ogata E: Seasonal recurrence of transient hypothyroidism in a

patient with autoimmune thyroiditis. Endocr J 35: 135-142, 1988.

72. Tachi J, Amino N, Miyai K: Massage therapy on neck: a contributing factor for destructive

thyrotoxicosis? .Thyroidology 2: 25-27, 1990.

73. Maruyama H, Kato M, Mizuno O, Kataoka K, Matusi S: Transient thyrotoxicosis occurred after

cessation of steroid therapy in a patient with autoimmune thyroiditis and rheumatoid arthritis. Endocr J 29:

583-588, 1982.

74. Takasu N, Komiya I, Nagasawa Y, et al.: Exacerbation of autoimmune thyroid dysfunction after

unilateral adrenalectomy in patients with Cushing’s syndrome due to an adrenocortical adenoma. N Engl

J Med 322: 1708-1712, 1990.

75. Peschen-rosin R, Schabet m, Dichgans J. Manifestation of Hashimoto’s encephalopathy years before

onset of thyroid disease. Eur Neurol 41: 79-84, 1999.

76. Brain L, Jellinek EH, Ball K. Hashimoto’s disease and encephalopathy. Lancet 2:512-514, 1966.

77. Pozo-Rosich P, Villoslada P, Canton A, Simo R, Rovira A, Montalban X. Reversible white matter

alterations in encephalopathy associated with autoimmune thyroid disease. J Neurol 249:1063-

1065,2002.

78. Canton A, de Fabregas O, Tintore M, Mesa J, Codina A, Simo R. Encephalopathy associated to

autoimmune thyroid disease: a more appropriate term for an underestimated condition? J Neurol Sci

176:65-69,2000.

79. Ochi H, Horiuchi I, Araki n, Toda T, Araki T, Sato K, Murai H, Osoegawa M, Yamada T, Okamura K,

Ogino T, Mizumoto K, Yamashita H, Saya H, Kira J. Proteomic analysis of human brain identifies ｿ -

enolase as a nobel autoantigen in Hashimoto’s encephalopathy. FEBS Lett 528:197-202, 2002.

80. Sawka AM, Fatourechi V, Boeve BF, Mokri B. Rarity of encephalopathy associated with autoimmune

thyroiditis: A case series from Mayo Clinic from 1950 to 1996. Thyroid 12:393-398, 2002.

80.1 Fujii A, Yoneda M, Ito T, Yamamura O, Satomi S, Higa H, Kimura A, Suzuki M, Yamashita M, Yuasa

T, Suzuki H, Kuriyama M. Autoantibodies against the amino terminal of � -enolase are a useful diagnostic

marker of Hashimoto’s encephalopathy. J Neuroimmunol. 162:130-6, 2005.

80.2 Yoneda M, Fujii A, Ito A, Yokoyama H, Nakagawa H, Kuriyama M. High prevalence of serum

autoantibodies against the amino terminal of � -enolase in Hashimoto’s encephalopathy. J

Neuroimmunol. 185:195-200, 2007

80.3 Seo SW, Lee BI, Lee JD, Park SA, Kim KS, Kim SH, Yun MJ. Thyrotoxic autoimmune

encephalopathy: a repeat positron emission tomography study.J Neurol Neurosurg Psychiatry. 2003

Apr;74(4):504-6

80.4 Tateno F, Sakakibara R, Kishi M, Ogawa E. Hashimoto’s ophthalmopathy. Am J Med Sci. 2011



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

31/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

Jul;342(1):83-5

80.5 Yoshihara A, Yoshimura Noh J, Nakachi A, Ohye H, Sato S, Sekiya K, Kosuga Y, Suzuki M,

Matsumoto M, Kunii Y, Watanabe N, Mukasa K, Inoue Y, Ito K, Ito K. Severe thyroid-associated

orbitopathy in Hashimoto’s thyroiditis. Report of 2 cases. Endocr J. 2011;58(5):343-8.

81. Skillern PG, Crile G Jr, McCullaugh EP, Hazard JB, Lewis LA, Brown H. Struma lymphomatosa:

Primary thyroid failure with compensatory thyroid enlargement. J Clin Endocrinol Metab 16:35, 1956.

82. Paris J, McConahey WM, Tausie WN, Woolner LB, Bahn RC. The effect of iodides on Hashimoto’s

thyroiditis. J Clin Endocrinol Metab 21:1037, 1961.

83. Endo T, Kaneshige M, Nakazato M, Kohgai T, Saito T, Onaya T. Autoantibody against thyroid iodide

transporter in the sera from patients with Hashimoto’s thyroiditis possesses iodide transport inhiibitory

activity. Bioch Bioph Res Com 228:199, 1996

84. Chin HS, Chin DK, Morgenthaler NG, Vassart G, Costagliola S. Rarity of anti- Na+/I-symporter (NIS)

antibody with iodide uptake inhibiting activity in autoimmune thyroid diseases (AITD). J Clin Endocrinol

Metab 85: 3937-3940, 2000.

85. Seissler J, Wagner S, Schott M, Feldkamp J, Scherbaum WA, Morgenthaler NG. Low frequency of

autoantibodies to the human Na+/I -symporter (NIS) in patients with autoimmune thyroid disease. J Clin

Endocrinol Metab 85: 4630-4634, 2000.

86. Brown TR, Zhao G, Palmer KC, Sundick RS: Thyroid injury, autoantigen availability, and the initiation

of autoimmune thyroiditis. Autoimmunity 27:1-12, 1998.

87. Laurberg P, Pedersen KM, Hreidarsson A, Sigfusson N, Iversen E, Knudsen PR: Iodine intake and the

pattern of thyroid disorders: A comparative epidemiological study of thyroid abnormalities in the elderly in

Iceland and in Jutland, Denmark. J Clin Endocr Metab 83:765-769, 1998.

88. Nagata K, Takasu N, Akamine H, Ohshiro C, Komiya I, Murakami K, Suzawa A, Nomura T: Urinary

iodine and thyroid antibodies in Okinawa, Yamgata, Hyogo, and Nagano, Japan: The differences in iodine

intake do not affect thyroid antibody positivity. Endoc J 45:797-803, 1998.

89. Tajiri J, Higashi K, Morita M, Umeda T, Sato T: Studies of hypothyroidism in patients with high iodine

intake. J Clin Endocr Metab 63:412-417, 1986.

90. Ruwhof C, Drexhage HA. Iodine and thyroid autoimmune disease in animal models. Thyroid 11:427-

436, 2001.

91. Dai YD, Rao VP, Carayanniois G. Enhanced iodination of thyroglobulin facilitates processing and

presentation of a cryptic pathogenic peptide. J Immunol 168:5907-5911, 2002.

92. McConahey WM, Keating FR, Butt HR, Owen CA. Comparison of certain laboratory tests in the

diagnosis of Hashimoto’s thyroiditis. J Clin Endocrinol Metab 21:879, 1961.

93. Glynne A, Thomson JA. Serum immunoglobulin levels in thyroid disease. Clin Exp Immunol 12:71,

1972.

94. Wilkin TJ, Beck JS, Hayes PC, Potts RC, Young RJ. A passive hemagglutination (TRC) inhibitor in

thyrotoxic serum. Clin Endocrinol 10:507, 1979.



12/16/12 Hashimoto’s Thy roiditis – Thy roid Disease Manager

32/33www.thy roidmanager.org/chapter/hashimotos-thy roiditis/

95. Monteleone JA, Davis RK, Tung KSK, Ramos CV, Peden VH. Differentiation of chronic lymphocytic

thyroiditis and simple goiter in pediatrics. J Pediatr 83:381, 1973.

95-1. Karantanis D, Bogsrud TV, Wiseman GA, Mullan BP, Subramaniam RM, Nathan MA, Peller PJ,

Bahn RS, Lowe VJ. Clinical significance of diffusely increased 18F-FDG uptake in the thyroid gland. J

Nucl Med. 48:896-901, 2007

96. Pedersen OM, Aardal NP, Larssen TB, Varhaug JE, Myking O, Vik-Mo H: The value of

ultrasonography in predicting autoimmune thyroid disease. Thyroid 10:251-259, 2000.

97. Hoffer PB, Gottschalk A, Refetoff S. Thyroid scanning techniques. The old and the new. Curr Probl in

Radiol 2:5, 1972.

98. Jonckheer MH, VanHaelst L, DeConinck F, Michotte Y. Atrophic autoimmune thyroiditis. Relationship

between the clinical state and intrathyroidal iodine as measured in vivo in man. J Clin Endocrinol Metab

53:476, 1981.

99. Takano T, Miyauchi A, Matsuzuka F, Yoshida H, Kuma K, Amino N: Diagnosis of thyroid malignant

lymphoma by reverse transcription-polymerase chain reaction detecting the monoclonality of

immunoglobulin heavy chain messenger ribonucleic acid. J Clin Endocr Metab 85:671-675, 2000.

100. McConahey WM, Woolner LB, Black BM, Keating FR, Jr. Effect of desiccated thyroid in lymphocytic

(Hashimoto’s) thyroiditis. J Clin Endocrinol Metab 19:45, 1959.

100a Aksoy DY, Kerimoglu U, Okur H, Canpinar H, Karaagaoglu E, Yetgin S, Kansu E,Gedik O. Effects of

prophylactic thyroid hormone replacement in euthyroid Hashimoto’s thyroiditis. Endocr J. 2005

Jun;52(3):337-43.

101. Vickery AL, Hamlin E Jr: Struma lymphomatosa (Hasimoto’s thyroiditis): Observations on repeated

biopsies in 16 patients. N Engl J Med 264:226, 1961.

102. Papapetrou PD, MacSween RNM, Lazarus JH, Harden R McG. Long-term treatment of Hashimoto’s

thyroiditis with thyroxine. Lancet 2:7786, 1972.

103. Takasu N, Komiya I, Asawa T, Nagasawa Y, Yamada T. Test for recovery from hypothyroidism

during thyroxine therapy in Hashimoto’s thyroiditis. Lancet 336:1084-1086, 1990.

104. Campbell NRC et al. Effect of ferrous sulfate on thyroid hormone replacement in hypothyroidism.

Ann Int Med 117:1010-1013, 1992.

105. Padberg S, Heller K, Usadel KH, Schumm-Draeger PM. One-year prophylactic treatment of euthyroid

hashimoto’s thyroiditis patients with levothyroxine: Is there a benefit? Thyroid 11: 249-255, 2001.

106. Yamada T, Ikejiri K, Kotani M, Kusakabe T. An increase of plasma triiodothyronine and thyroxine

after administration of dexamethasone to hypothyroid patients with Hashimoto’s thyroiditis. J Clin

Endocrinol Metab 46:784, 1981.

107. Blizzard RM, Hung M, Chandler RW, Aceto T Jr, Kyle M, Winship T. Hashimoto’s thyroiditis. Clinical

and laboratory response to prolonged cortisone therapy. N Engl J Med 267:1015, 1962.

108. Ito S, Tamura T, Nishikawa M. Effects of desiccated thyroid, prednisolone and chloroquine on goiter

and antibody titer in chronic thyroiditis. Metabolism 17:317, 1968.



108.1. Negro R, Greco G, Mangieri T, Pezzarossa A, Dazzi D, Hassan H.The influence of selenium

supplementation on postpartum thyroid status in pregnant women with thyroid peroxidase autoantibodies.

J Clin Endocrinol Metab. 92:1263-8, 2007.

108.2: Mazokopakis EE, Papadakis JA, Papadomanolaki MG, Batistakis AG, Giannakopoulos TG,

Protopapadakis EE, Ganotakis ES. Effects of 12 Months Treatment with l-Selenomethionine on Serum

Anti-TPO Levels in Patients with Hashimoto’s Thyroiditis.Thyroid. 2007 Aug;17(7):609-12

108.3 Karanikas G, Schuetz M, Kontur S, Duan H, Kommata S, Schoen R, Antoni A, Kletter K, Dudczak R,

Willheim M. No immunological benefit of selenium in consecutive patients with autoimmune thyroiditis.

Thyroid. 2008 Jan;18(1):7-12

109. Amino N, Tada H, Hidaka Y. The spectrum of postpartum thyroid dysfunction: diagnosis,

management, and long-term prognosis. Endoc Prac 2:406, 1996.

110. Karges B, Muche R, Knerr I, Ertelt W, Wiesel T, Hub R, Neu A, Klinghammer A, Aufschild J, Rapp A,

Schirbel A, Boehm BO, Debatin KM, Heinze E, Karges W.Levothyroxine in euthyroid autoimmune

thyroiditis and type 1 diabetes: a randomized, controlled trial.J Clin Endocrinol Metab. 2007

May;92(5):1647-52.


