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Autoantibodies to thyroglobulin (TgAb) and/or 
to thyroid peroxidase (TPOAb) are hallmarks of thy-
roid autoimmunity, but there is some debate over the 
clinical value of measuring TgAb to assess the pres-
ence of thyroid autoimmunity [1, 2, 3].  At least some 
guidelines for laboratory medicine practice [1] suggest 
that TgAb measurements are not useful for diagnosing 
autoimmune thyroid disease.  To clarify the relation-
ships among TgAb, TPOAb, and thyroid autoimmuni-
ty, the relationship between those antibodies and his-
tological findings of thyroid were investigated using 
thyroid glands from unselected postmortems [4] or as-
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piration or needle biopsy specimens of thyroid glands 
of patients with enlarged thyroid gland [5, 6].  The 
ideal approach to clarify this issue is considered to be 
to analyze the relationships among TgAb, TPOAb, 
and histological findings of thyroid in unselected liv-
ing subjects, regardless of whether or not they have 
Hashimoto’s disease.  We describe a study in which 
thyroid tissue adjacent to a follicular adenoma was ex-
amined histologically in 146 patients and the results are 
compared with their serum TgAb and TPOAb levels. 

Materials & Methods

Subjects
Out of 454 patients with a benign thyroid tumor op-

erated on at Ito Hospital between 1995 and 1999, 152 
patients with a pathological diagnosis of follicular 
adenoma were selected and the adjacent thyroid tis-

Received Dec. 7, 2009; Accepted Apr. 12, 2010 as K09E-353
Released online in J-STAGE as advance publication May. 13, 2010
Correspondence to: Noboru Hamada MD, Director Sumire Hospital, 
Osaka Social Welfare Foundation, 1-20-85, Furuichi, Joto-ku, Osaka 
535-0001, Japan.  E-mail: hamada@sumire-hosp.com

Note



646 Hamada et al.

sues studied.  Patients with an adenomatous nodule(s), 
functioning ademoma, and follicular adenoma com-
plicated with adenomatous goiter, thyroid carcinoma, 
or Graves’ disease were excluded.  The size of the ad-
jacent tissue was measured, and in 146 patients (male 
29, female 117, age 43.3 ± 13.4: mean ± SD y/o) both 
the length and width of adjacent thyroid tissue in his-
tological section were more than 2mm and these 146 
were selected for further study.  TgAb, TPOAb as well 
as free T4 and TSH concentrations were measured in 
serum samples taken several days prior to surgery.

Histological observations
Thyroid tissue (adjacent to each tumor) was fixed 

with 10% buffered formalin (pH 7.2), and histological 
sections stained with heamatoxylin and eosin.  Focal 
lymphocytic infiltration (FLI) was defined as more 
than 200 lymphocytic aggregates.  A thyroid gland 
in which 0-1 FLI was observed in a few visual fields 
of low magnification (20 × 4) of thyroid tissue adja-
cent to a tumor was judged to be normal and a thyroid 
gland in which 2 or more FLI were observed was di-
agnosed as focal lymphocytic thyroiditis (FLT). 

Measuring antithyroid antibodies, and FT4 and TSH
Serum levels of TgAb and TPOAb were meas-

ured by radioimmunoassay [7] using kits provided by 
Cosmic Corp. (Tokyo, Japan) in accordance with the 
kit instructions. The minimum detectable level of both 
TgAb and TPOAb was 0.3 U/mL.

Serum free T4 and TSH concentrations were deter-
mined by chemiluminescent enzyme immunoassay us-
ing commercially available kits (lumipulse FT4 and 
lumipulse TSH, Fuji Rebio Inc, Tokyo, Japan).

Statistical analysis 
For statistical assessment, Student’s t test and chi-

square test were used. A probability value of less than 
0.05 was considered significant.

Results

Overall, FLT was found in 32/146 (21.9%) of the 
patients (30/117 (25.6%) for females and 2/29 (6.9%) 
for males).  Histological examination of the entire 
area of the available thyroid tissue was carried out in-
cluding tissue close to and distant from the tumour. 
The sizes of the adenomas of patients with FLT (36.5 
±27.3g; mean ±SD) did not differ from those without 

FLT (37.0 ±27.4g).
Out of the 146 patients, 18 (12.3%) had detecta-

ble serum TgAb and 16 (11%) had detectable serum 
TPOAb (Table 1).  Both antibodies were detectable in 
9 (6.2%). All but one (i.e. 94%) of the 18 TgAb posi-
tive patients had FLT, and 14 out of 16 TPOAb posi-
tive patients had FLT.  In 9 patients who were TgAb 
positive (but TPOAb negative), 8(88.9%) had FLT. 
FLT was present in 22/25 (88.0%) of patients who had 
one or both antibodies and in 10/121 (8.3%) patients 
who did not have either TgAb or TPOAb.  The sensi-
tivity (17/32; 53.1%) and specificity (113/114; 99.1%) 
of TgAb for detecting FLT were higher than those 
(14/32; 43.7% and 112/114; 98.2%) of TPOAb but the 
differences were not significant.

Two patients had slightly elevated (4.1 and 4.8 mU/
L) serum TSH levels (normal range 0.3-4.0 mU/L) but 
neither showed FLT or detectable TgAb or TPOAb. 
Also there was no significant difference in TSH con-
centrations between patients with FLT (1.61 ± 0.73 
mU/L: mean ± SD) and without (1.43 ± 0.94 mU/L). 
In addition TSH concentrations were not significantly 
different in patients with TgAb and/or TPOAb (1.47 ± 
0.75 mU/L) and without (1.46 ± 0.92 mU/L).

Discussion

Our studies indicate that in the group of patients we 
investigated, the presence of TgAb was a particularly 
good indicator of the existence of FLT with only one 
TgAb positive patient (5.6%) showing no FLT.  The 
sensitivity and specificity of TgAb for detecting FLT 
were higher than those of TPOAb, although the differ-
ences were not significant.

One of the limitations of our study is that we have 
examined thyroid tissue adjacent to a tumour and the 
tumour itself might influence the results.  Fiore et 
al. reported that the frequency and severity of lym-
phocytic infiltration is significantly higher in papillary 
thyroid cancer than benign thyroid nodular disease 
[8]. But, only patients with a pathological diagnosis of 
follicular adenoma were selected in this study.  There 
was no relationship between tumour size and the pres-
ence of lymphocytic infiltration in the adjacent tissue.  
Also, lymphocytic infiltration was observed in tissue 
close to and distant from the tumour.  In addition, the 
prevalence of TgAb and TPOAb in the group of pa-
tients we studied was similar to the prevalence ob-
served in the general population with the same assay 
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methods [9], and the prevalence of FLT in the group 
of patients is also similar to the prevalence of focal 
thyroiditis observed in post-mortem tissue [10, 11].  
The presence of serum TgAb and/or TPOAb has been 
found to be associated with FLT in post-mortem tissue 
specimens [4] and biopsy samples from patients with 
enlarged thyroid glands [5].  The current study howev-
er has an advantage over these earlier reports as there 
was no age based bias (as in the case of post-mor-
tem samples) or selection on the basis of large thyroid 
glands.

According to the laboratory medicine practice 
guidelines published in Thyroid, TPOAb is the most 
sensitive test for detecting autoimmune thyroid dis-
ease, and it is not usually necessary or cost-effective 
to order both TPOAb and TgAb in iodide-sufficient 
areas [1].  However, the relationship between TgAb 
and histological findings of thyroid was not analyzed 
in the guideline.  In this study, TgAb was thought to 
be the same or more closely related to the histologi-
cal findings of autoimmunity than TPOAb and at least 
8 patients with positive TgAb and negative TPOAb 
had histological findings of autoimmunity.  While the 
analysis was performed using a different approach, 
with biopsy samples obtained from patients with goit-
er [5], and post-mortem thyroid tissue [4], it has been 
reported that a histological diagnosis of Hashimoto’s 
thyroiditis can most precisely be predicted by radio-
immunoassay for TgAb in comparison to TPOAb, 
and thyroglobulin antibody and microsomal antibody 
measured by hemmagutination technique in Japan.  
Baker et al. reported that a cytologic diagnosis of 
Hashimoto’s thyroiditis correlated better with antimi-
crosomal antibodies than with antithyroglobulin an-

tibody titers, but those antibodies were measured by 
a hemagglutination technique, which is less sensitive 
than TgAb and TPOAb [6].  Regrettably, there are no 
reports from Europe and the United States on analy-
ses of the relationship between TgAb, TPOAb meas-
ured by sensitive assay and histological findings.  In 2 
recent reports from Europe on the association between 
thyroid autoimmunity and various thyroid tumors, 
the difference between the significance of TgAb and 
TPOAb was not analyzed in relationship to histologi-
cal findings [8, 12].

One of the reasons why TPOAb measurements 
are to be preferred over TgAb measurements for de-
tecting autoimmune thyroid disease, as written in the 
guideline in the USA, is that TPOAb-negative patients 
with detectable TgAb rarely display thyroid dysfunc-
tion [2].  However, Konno [13] has reported a signifi-
cant correlation between TgAb levels (with or without 
detectable TPOAb) and TSH levels in 2,647 ostensi-
bly healthy Japanese subjects.  We also reported that 
the incidence of hypothyroidism in untreated patients 
with Hashimoto’s disease who were only TgAb posi-
tive (66/414 cases; 15.9%) was higher than in patients 
who were only TPOAb positive (4/33 cases; 12.1%), 
although the difference was not significant [14]. 
Furthermore, Kasagi et al. reported that the prevalence 
of TgAb was higher than TPOAb in subjects with sub-
clinical hypothyroidism [15].  

Certainly, TPOAb is more relevant than TgAb 
among those with elevated TSH in reports from 
Europe and the United States [2, 16, 17, 18, 19]. The 
prevalence of TgAb is higher than that of TPOAb 
in patients with Hashimoto’s disease in reports from 
Japan [4, 5], but not in the report from Europe [7].  

Number of 
patients Normal histology Focal lymphocytic

thyroiditis (FLT)
TgAb(+) 18 1 5.6% 17 94.4%

TPOAb(+) 16 2 12.5 14 87.5
TgAb(+) & TPOAb(-) 9 1 11.1 8 88.9
TgAb(-) & TPOAb(+) 7 2 28.6 5 71.4
TgAb(+) & TPOAb(+) 9 0 0.0 9 100.0
TgAb(+) or TPOAb(+) 25 3 12.0 22 88.0

TgAb(-) 128 113 88.3 15 11.7
TPOAb(-) 130 112 86.2 18 13.8

TgAb(-) & TPOAb(-) 121 111 91.7 10 8.3
Total 146 114 32

 Table 1	R elationship between TgAb, TPOAb and histological findings for thyroid tissue adjacent to tumor
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immunoassay is almost always associated with FLT 
and TgAb was the same or more closely related to the 
histological findings of autoimmunity than TPOAb.   
These results throw doubt on the Laboratory medi-
cine practice guidelines published in Thyroid 2003, in 
which measuring TgAb is not usually necessary for 
detecting autoimmune thyroid disease.  At least meas-
uring TgAb by sensitive assay is useful for assess-
ing the presence of thyroid autoimmunity in Japan, an 
area with high iodine intakes.
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The significance of measuring TgAb for detecting au-
toimmune thyroid disease is thought to be different 
in Japan compared to Europe and the United States.  
Li et al. reported that constant exposure to an exces-
sive iodine intake increased the incidence of positive 
TgAb, and only TgAb-positive subjects from areas 
with relatively high iodine intakes were more likely 
to develop hypothyroidism than only TPOAb-positive 
subjects [20].  The average dietary iodine intake due 
to the ingestion of seaweeds is 1.2 mg/day in Japan 
[21].  The difference in iodine intake between Japan 
and Europe, United States may cause the difference 
in the significance of TgAb for detecting autoimmune 
thyroid disease [22].

Overall, therefore, our studies indicate that the pres-
ence of TgAb as measured by sensitive direct radio-

  1.	 Baloch Z, Carayon P, Conte-Devolx B, Demers LM, 
Feldt-Rasmussen U, Henry JF, LiVosli VA, Niccoli-
Sire P, John R, Ruf J, Smyth PP, Spencer CA, Stockigt 
JR (2003) Laboratory medicine practice guidelines. 
Laboratory support for the diagnosis and monitoring of 
thyroid disease. Thyroid 13: 3-126.

  2.	 Hollowell JG, Staehling NW, Hannon WH, Flanders 
WD, Gunter EW, Spencer CA et al. (2002) Serum thy-
rotropin, thyroxine and thyroid antibodies in the United 
States population (1988 to 1994): NHANES III. J Clin 
Endocrinol Metab 87: 489-499.

  3.	 Nordyke RA, Gilbert FI, Miyamoto LA and Fleury 
KA. (1993) The superiority of antimicrosomal overan-
tithyroglobulin antibodies for detecting Hashimoto’s 
thyroiditis. Arch Intern Med 153: 862-865.

  4.	 Arai T, Kurashima C, Utsuyama M, Sawabe M, Ito H 
(2000) Measurement of anti-thyroglobulin and anti-
thyroid peroxidase antibodies using highly sensitive 
radioimmunoassay: an effective method for detecting 
asymptomatic focal lymphocytic thyroiditis in the eld-
erly. Endocr J 47: 575-582. 

  5.	 Kasagi K, Kousak T, Higuchi K, Iida Y, Misaki T, 
Alam MS, Miyamoto S, Yamabe H, Konishi J (1996) 
Clinical significance of measurements of antithyroid an-
tibodies in the diagnosis of Hashimoto’s thyroiditis: com-
parison with histological findings. Thyroid 6: 445-450.

  6.	 Baker AB, Gharib H, Markowitz H (1983) Correlation 
of thyroid antibodies and cytologic features in suspect-
ed autoimmune thyroid disease. Am J Med 74: 941-944. 

  7.	 Beever K, Bradbury J, Phillips D, McLachian SM, Peg 
C, Gorai A, Overbeck W, Felifel G, and Smith B. Rees. 
(1989) Highly sensitive assays of autoantibodies to 

References

thyroglobulin and to thyroid peroxidase. Clin Chem 35: 
1949-1954.

  8.	 Fiore E, Rago T, Scutari M, Ugolini C, Proietti A, Di 
Coscio G, Provenzale MA, Berti P, Grasso L, Mariotti 
S, Pinchera A, Vitti P. (2009) Papillary thyroid cancer, 
although strongly associated with lymphocytic infiltra-
tion on histology, is only weakly predicted by serum 
thyroid auto-antibodies in patients with nodular thyroid 
diseases. J Endocrinol Invest 32(4): 344-351.

  9.	 Prentice LM, Phillips DIW, Sarsero D, Beever K, 
McLachlan SM, Rees Smith B. (1990) Geographical 
distribution of subclinical autoimmune thyroid disease 
in Britain: a study using highly sensitive direct assays 
for autoantibodies to thyroglobulin and thyroid peroxi-
dase. Acta Endocrinol (Copenh) 123: 493-498.

10.	 Williams ED, Doniach I. (1962) The post-mortem inci-
dence of focal thyroiditis. J Pathol Bacteriol 83: 255-264.

11.	 Okayasu I, Hara Y, Nakamura K, Rose NR. (1994) 
Racial and age-related differences in incidence and 
severity of focal autoimmune thyroiditis. Am J Clin 
Pathol 101: 698-702.

12.	 Rago T, Di Coscio G, Ugolini C, Scutari M, Basolo F, 
Latrofa F, Romani R, Berti P, Grasso L, Braverman LE, 
Pinchera A, Vitti P. (2007) Clinical features of thyroid 
autoimmunity are associated with thyroiditis on histol-
ogy and are not predictive of malignancy in 570 pa-
tients with indeterminate nodules on cytology who had 
a thyroidectomy. Clin Endocrinol (Oxf) 67(3): 363-
369.

13.	 Konno N (1997) Screening for subclinical autoim-
mune thyroid diseases with highly sensitive assays 
for autoantibodies to thyroglobulin and thyroid per-



649TgAb, TPOAb and thyroid histology

oxidase and serum thyrotoropin concentrations. Folia 
Endcrinol  (Article in Japanese) 73: 451-461.

14.	 Hamada N, Yoshimura H, Okamoto Y, Konishi T, Ueda 
M, Ito Ko, Ito Ku. (2008) Laboratory medicine prac-
tice guidelines of TgAb and TPOAb. Folia Endocrinol  
(Article in Japanese) 84: 414.

15.	 Kasagi K, Takahashi N, Inoue G, Honda T, Kawachi 
Yand Izumi Y. (2009) Thyroid Function in Japanese 
Adults as Assessed by a General Health Checkup 
System in Relation with Thyroid-Related Antibodies 
and Other Clinical Parameters. Thyroid 19: 937-944.

16.	 O’Leary PC, Feddema PH, Michelangeli VP, Leedman 
PJ, Chew GT, Knuiman M, Kaye J, Walsh JP (2006) 
Investigations of thyroid hormones and antibodies 
based on a community health survey: the Busselton 
thyroid study. Clin Endocrinol (Oxf) 64(1): 97-104.

17.	C arlé A, Laurberg P, Knudsen N, Perrild H, Ovesen 
L, Rasmussen LB, Jorgensen T, Pedersen IB. (2006) 
Thyroid peroxidase and thyroglobulin auto-antibodies 
in patients with newly diagnosed overt hypothyroidism. 
Autoimmunity 39(6): 497-503.

18.	M artinez-Weber C, Wallack PF, Lefkowitz P, Davies 
TF. (1993) Prevalence of thyroid autoantibodies in am-
bulatory elderly women. Mt Sinai J Med 60(2): 156-
160.

19.	 Massoudi MS, Meilahn EN, Orchard TJ, Foley TP 
Jr, Kuller LH, Costantino JP, Buhari AM. (1995) 
Prevalence of thyroid antibodies among healthy mid-
dle-aged women. Findings from the thyroid study in 
healthy women. Ann Epidemiol 5(3): 229-233.

20.	Y ushu Li, Di Teng, Zhongyan Shan, Xiaochun 
Teng, Haixia Guan, Xiaohui Yu, Chenling Fan, Wei 
Chong, Fan Yang, Hong Dai, Xiaolan Gu, Yang 
Yu, Jinyuan Mao, Dong Zhao, Jia Li, Yanyan Chen, 
Rong Yang, Chenyang Li, and Weiping Teng. (2008) 
Antithyroperoxidase and Antithyroglobulin Antibodies 
in a Five-Year Follow-Up Survey of Populations with 
Different Iodine Intakes. J Clin Endocrinol Metab 93:  
1751-1757.

21.	 Nagataki S. (2008) The Average of Dietary Iodine 
Intake due to the Ingestion of Seaweeds is 1.2 mg/day 
in Japan. Thyroid 18: 667-668.

22.	 de Benoist B, Andersson M, Egli I, Takkouche B, Allen 
H (eds.) 2004 Iodine Status Worldwide, WHO Global 
Database on Iodine Deficiency. Available at http://
whqlibdoc.who.int/publications/2004/9241592001.
pdf (accessed November 20, 2007). Department of 
Nutrition for Health and Development, World Health 
Organization, Geneva.


