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The Frequency of Thyroid Autoantibodies is Higher
in the Upper Range of Normal Thyrotropin Values
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f the upper bound of serum thyrotropin
(TSH) reference range is decreased from
5.0 to 3.0 mIU/L, a large number of pa-
tients in a tertiary care practice setting
would be reclassified from “normal” to having
“biochemical” hypothyroidism. The predictive
value of very subtle, hypothyroidism is un-
known. In this paper we investigated the fre-
quency of positive thyroid autoantibodies in the
upper range of normal TSH values in the general
population.
Materials and Methods: Between December 1999
and September 2000, 1434 people aged >20 years
selected from families living in Tehran District-
13 were entered for evaluation. Serum TSH
(normal range: 0.3-3.5 mIU/L), antithyroperoxi-
dase (TPOAD) and antithyroglobulin (TgAb) an-
tibodies were measured. “Reference sample”
was defined by excluding those with a personal
history of goiter, hypothyroidism, thyrotoxicosis,
thyroid nodule, neck surgery or radiotherapy,
hospital admission or taking of thyroid or an-
tithyroid drugs, estrogens or androgens, and lith-
ium during the previous month, pregnant
women, abnormal TSH values, and TPOAb+ or
TgAb+.
Results: Mean serum TSH was significantly
lower in the “reference sample” as compared to

the total population. The frequency of TPOAb+
and TgAb+ was significantly higher in those
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with TSH values of 2.6-3.5 mIU/L as compared to
those with TSH £.5 mIU/L both in men and
women. Once sequential rising values of TSH
were entered into the binary logistic regression
model, TSH values greater than 2.5 mIU/L could
predict cases that were positive for TPOAb+
and/or TgAb+. Female sex and goiter were the
two other significant predictors.

Conclusion: In the general population studied,
there is a significant positive correlation be-
tween the frequency of positive thyroid autoan-
tibodies and TSH values in the upper range of
normal values. Studies are recommended to
demonstrate the possible benefit of monitoring
or therapy for those with TSH values in the up-
per range of normal values and positive thyroid
autoantibodies.

Key Words: Thyrotropin, Thyroid autoantibod-
ies, Antithyroperoxidase, Antithyroglobulin, Goi-
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Introduction

There is much concern that current serum
thyrotropin (TSH) reference ranges, which
are standard population-based ranges, extend
too high. It has been discussed that if the up-
per bound of serum TSH concentration refer-
ence range is decreased from 5.0 to 3.0
mlU/L, a large number of patients in a terti-
ary care practice setting would be reclassified
from “normal” to having “biochemical” hy-
pothyroidism. The proposed change would
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result in 1 in 5 patients without known thy-
roid disease being classified as having bio-
chemical hypothyroidism. Before extending
the diagnosis of hypothyroidism, studies are
needed that demonstrate the benefit of ther-
apy for very mild subclinical hypothyroid-
ism.> The Whickham cohort follow up study
found that individuals with a serum TSH
> 2.0 mIU/L at their primary evaluation had
an increased odds ratio of developing hypo-
thyroidism over the next 20 years, especially if
thyroid autoantibodies were positive.

Humoral and cellular immune responses
are both involved in autoimmune disorders of
the thyroid gland. Although, there is evidence
that antithyroperoxidase (TPOADb) and an-
tithyroglobulin (TgAb) antibodies are not re-
sponsible for initial thyroid damage,®’ there
are substantial data related to the pathogenic
importance of these antibodies.®**TPOAD
are more likely to be of pathogenetic impor-
tance than TgAb, and may exaggerate or per-
petuate thyroid injury.'*®

Considering the known association be-
tween thyroid autoantibodies and autoim-
mune thyroid disorders and the long-term risk
of developing hypothyroidism, we inves-
tigated the frequency of positive thyroid
autoantibodies in the upper range of normal
TSH values in a sample of the general popu-
lation.

Materials and Methods

The study was conducted by the Endocrine
Research Center of the Shaheed Beheshti
University of Medical Sciences within the
framework of the Tehran Lipid and Glucose
Study (TLGS). *° Briefly, in the first phase of
the TLGS, a cluster random sample of 15005
people aged >3 years selected from 7146
families living in Tehran Urban District-13,
who were under coverage of three university
related health centers participated in a car-
diovascular risk assessment program con-

Thyroid autoantibodies and upper range of TSH 11

ducted in the TLGS research unit located in
the area, from February 1999 to August 2001.
All adults aged >20 years who participated in
the TLGS between December 1999 and Sep-
tember 2000, including 1434 people, were
entered in a thyroid assessment program,
published in detail previously.?

Participants completed a standard thyroid
questionnaire including demographic data;
personal history of goiter, hypothyroidism,
thyrotoxicosis and thyroid nodule; neck sur-
gery or radiotherapy; hospital admission or
history of taking drugs affecting thyroid
function tests during the previous month; and
pregnancy status in married females. Thyroid
size was graded according to WHO grading
system to grade 0, 1 and 2 and the total goiter
rate was defined as the prevalence of grades
1and 2.2

Fasting serum TSH was measured by radio-
immunoassay-immunoradiometric assay
(TSH RIA Kit, Kavoshyar, Iran), TPOAb and
TgAb by immunoenzymometric assay (Anti
TPO IEMA WELL Kit, Radim, Italy) and
(TGAB IEMA WELL Kit, Radim, ltaly) re-
spectively. Urinary iodine concentration was
measured for a random subsample of 160
people by digestion. The normal range was
0.3-3.5 mlU/L for TSH, <100 IU/mL for
TPOAD, and <150 IU/mL for TgAb. The in-
ter- and intra-assay coefficients of variation
were 5.2-9.1% and 2.4-5.6% for TSH; 6.9-
12.5% and 7.4-11.8% for TPOAD; and 7.0-
11.0% and 4.3-9.1% for TgADb, respectively.

Statistical analysis was performed using
SPSS version 11.5. Age groups were defined
as 21-24, 25-34, 35-44, 45-54, 55-64, and
>65 years. Chi squared test for trend was
used to determine the pattern of goiter and
thyroid autoantibody prevalences in relation
to different age groups. T-test was used to
compare mean TSH between two sexes and
between autoantibody positive and negative
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groups. Kappa agreement coefficient was
used to assess the agreement between
TPOADb and TgAb in being positive or nega-
tive. The frequency of TPOAb+ and TgAb+
was reported according to serum TSH values
divided into four strata; <2.5, 2.6-3.5, 3.6-10
and >10 mIU/L. For categorical or nominal
variables, Fisher’s exact test or y 2 test was
used. Binary logistic regression models
(Forward conditional method) were used to
assess the significance of different variables
in predicting TSH >2.5 mIU/L and TPOAb+
and/or TgAb+ cases. The level of signifi-
cance was set at 0.05.

Results

Of the original sample of 1434 people, thy-
roid questionnaires and blood sampling were
completed for 1426 people. Excluding people
with personal history of goiter, hypothyroid-
ism, thyrotoxicosis, thyroid nodule, neck sur-
gery or radiotherapy, hospital admission or
taking thyroid or antithyroid drugs, estrogens
or androgens, and lithium during the previous
month, and pregnant women; a “disease-free
sample” of 1145 people remained. Excluding
those with TSH values out of normal range,
and those with TPOAb+ or TgAb+ from the
“disease-free sample” a “reference sample”
of 901 people (501 men and 400 women) was
defined.

Mean (xSD) age was 43.2+14.2 yr in men
(n=639) and 40.5+13.1 yr in women (n=787).
Total goiter rate was 33.0% in women Vvs.
15.5% in men (p<0.001). The prevalence of
WHO grade 2 goiters was 15.1% in women
and 3.0% in men. Total goiter rate and WHO
grade 2 goiters decreased by age in both
sexes. Goiter prevalences decreased one dec-
ade earlier in men, starting from the age
group of 35-44 years in men but 45-54 years

in women. Median urinary iodine concentra-
tion was 18.5 ug/dL.

Mean (95% CI) TSH was 1.25 mlIU/L
(1.11-1.39) in the total sample, higher in
women compared to men [1.05 mIU/L (0.98-
1.13) vs. 0.84 mIU/L (0.79-0.90), P <0.001].
Mean (95% CI) TSH was higher in TPOAb+
compared to TPOAb- women [2.52 mIU/L
(1.68-3.36) vs. 1.22 mlU/L (1.09-1.34),
P<0.001], in TgAb+ compared to TgAb-
women [2.33 mIU/L (1.64-3.02) vs. 1.18
mlU/L (1.07-1.28), P <0.001], and in
TPOAb+ compared to TPOAb- men [1.87
mlU/L (1.04-2.70) vs. 0.96 mlU/L (0.73-
1.20), P <0.05]. In the “reference sample”,
mean TSH (95% CI) was 0.94 mIU/L (0.89-
0.99) and remained higher in women than in
men [1.05 mIU/L (0.98-1.13) vs. 0.85 mIU/L
(0.80-0.90), P <0.001]. Mean TSH was sig-
nificantly lower in the “reference sample”
compared to the total sample (P<0.001).

The frequency of TPOAb+ was 15.9% in
women compared to 8.3% in men (P<0.001)
and the frequency of TgAb+ was 21.5% in
women compared to 11.0% in men
(P<0.001). There was significant agreement
between the frequencies of TPOAb+ and
TgAb+ in both sexes (P<0.001). The only
significant age-related pattern was the incre-
ment in the frequency of TPOAb+ in women
starting from the age group of 45-54 year
(P<0.05). Compared to nongoitrous women,
goitrous women had a significant higher fre-
guency of TPOAb+ (22.7% vs. 12.5%,
P<0.005), and a higher frequency of TgAb+
approximating the significance level (26.2%
vs. 19.2%, P=0.078).

As there was no significant difference in
the frequency of positive thyroid autoanti-
bodies in the different TSH strata between
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Table 1. Frequency of TPOAb+ and TgAb+ according to TSH concentration

TSH (mIU/L) Men % (n=639) Women % (n=787) Overall % (n=1426)
TPOADb+ TgAb+ TPOADb+ TgAb+ TPOADb+ TgAb+
<2.5 (n=1313) 7.0 10.1 13.9 19.3 10.7 15.0
28.6*24.
7*28.323
.329.429.
42.6-3.5
(n=77)
54.2*54,
2*52.647
.460.080.
03.6-10
(n=24)
>10 (n=12) 50.0 - 50.0 70.0 50.0* 58.3*
Total (n=1426) 8.3 11.0 15.9 215 125 16.8
TPOAD+: antithyroperoxidase antibody >100 1U/mL; TgAb+: antithyroglobulin antibody>150 IU/mL; TSH: thyrotropin;
*P<0.001 compared to TSH <2.5 mIU/L; Empty cell show no people in that subgroup

the total sample and the “disease-free sam- higher in TSH >3.5 mIU/L compared to TSH
ple”, the results were reported for the total values of 2.6-3.5 mIU/L (P<0.05).
sample. In the binary logistic regression model; fe-
The frequency of TPOAb+ and TgAb+ was male sex, TPOADb+ and TgAb+ could signifi-
significantly higher in those with TSH values cantly predict TSH >2.5 mIU/L (Table 2).
of 2.6-3.5 mIU/L compared to those with Once sequential rising values of TSH were
TSH <2.5 mIU/L (P<0.001) both in men and entered into the binary logistic regression
women, and there was no significant differ- model for predicting TPOAb+ and/or TgAb+,
ence in the frequency of positive thyroid TSH values greater than 2.5 mIU/L could
autoantibodies between the two subgroups predict cases that were positive for TPOAb+
with elevated TSH values of 3.6-10 and >10 and/or TgAb+[odds ratio (95% CI)=3.13
mlIU/L (Table 1). The frequency of positive (2.10-4.68), P<0.001]; and female sex and
thyroid autoantibodies was significantly goiter were the two other significant predic-

tors in the model (Table 3).

Table 2. Binary logistic regression model for predicting TSH >2.5 mIU/L

Odds ratio (95% CI) -2 Log LR P
Female sex 2.74 (1.71-4.40) 20.7 <0.001
TPOADb+ 2.75 (1.69-4.50) 15.7 <0.001
TgAb+ 1.92 (1.20-2.09) 7.0 <0.01

TSH: thyrotropin; TPOAb+: antithyroperoxidase antibody >100 1U/mL vs. <100 IU/mL; TgAb+: antithyroglobulin anti-
body>150 IU/mL vs. <150 IU/mL

Table 3. Binary logistic regression model for predicting TPOAb+ and/or TgAb+

Odds ratio (95% CI) -2 Log LR P
TSH >2.5 mIU/L 3.13(2.10-4.68) 29.8 <0.001



Female sex 1.79 (1.36-2.36) 18.0 <0.001
Goiter 1.39 (1.04-1.85) 5.0 <0.05

TPOADb+: antithyroperoxidase antibody >100 1U/mL vs. <100 IU/mL; TgAb+: antithyroglobulin antibody>150 1U/mL
vs. <150 IU/mL; TSH: thyrotropin; Goiter: goiter Grades 1 and 2 vs. Grade 0
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Discussion

The area studied is sufficiently iodine re-
pleted according to WHO epidemiological
criteria.?

Ten years ago, before implementation of
universal salt iodization, Tehran was a hyper-
endemic area with a goiter prevalence of more
than 50% in children aged 6 to 12 years
of age.??The study showed that the goiter
prevalence was critically influenced by age and
sex, and, in both sexes, decreased during
adulthood. The decline was sharper in men than
in women. The above results are compa- rable
with previous reports from endemic ar-
eas.”

In most previous reported studies, mean se-
rum TSH was not significantly different be-
tween men and women.?*National Health
and Nutrition Examination Survey (NHANES
I11) showed a significantly higher mean serum
TSH in females than males for both the total
population and the disease-free population, but
not in the reference popula- tion. Disease-free
population excluded those reporting thyroid
disease, goiter, or taking thyroid medication,
and the reference popula- tion was the disease
free population exclud- ing those who were
pregnant, taking estro- gen, androgen or
lithium, or with measurable thyroid antibodies
or chemical evidence of
hypothyroidism or hyperthyroidism.?® In our
study, mean serum TSH remained higher in
women than men even in the “reference sam-
ple”, and female sex could predict TSH >2.5
mIU/L in the binary logistic regression model.

Our results are comparable to previous re-
ports showing an increase in the frequency of
thyroid autoantibodies in women with age. The
frequency was lower in men and had no
age trend 242627

High TgAb can be detected in about 10%
of normal adults, and in up to 15% of women
over 60 years of age.”®?® The concentrations
are high in about 90% of patients with
chronic autoimmune thyroiditis and in 50 to
60% of patients with Graves’ hyperthyroid-
ism.%® High TPOAb can be detected in about
10% of normal adults, and in up to 30% of
older adults.?®3 The concentrations are high
in more than 90% of patients with chronic
autoimmune thyroiditis and in up to 75% of
patients with Graves’ hyperthyroidism.
Among patients with autoimmune thyroid
disease, more have high TPOAb concentra-
tions than have high TgAb concentrations,
and only rare patients have high TgAb and
normal TPOAD concentrations.

There is evidence both against and favoring
a pathogenetic role for these autoantibodies.
Evidence against a pathogenetic role for
TgAb includes their presence in normal sub-
jects and patients with monoclonal gammo-
pathy with no evidence of thyroid disease,**
and the lack of correlation between serum
TgAb concentration and disease activity in
patients with chronic autoimmune thyroiditis
and animals with experimental autoimmune
thyroiditis.*°Evidence favoring a pathoge-
netic role of TgAb includes the oligoclonality
of the antibodies in patients with autoimmune
thyroid disease, compared with their poly-
clonal nature in normal subjects,®® the depo-
sition of immune complexes of Tg and anti-
Tg antibodies along basal membranes,® the
increased likelihood of postpartum thyroiditis
in women with high TgAb concentrations
during pregnancy,™*? and the production of
autoimmune thyroiditis by passive transfer of
TgAD in animals.*®* TPOAD are more likely to
be of pathogenetic importance than TgAb, for
several reasons. They fix complement and
may directly damage thyroid cells.** TPOAb

International Journal of Endocrinology and Metabolism



concentrations are positively correlated with
the activity of chronic autoimmune thyroidi-
tis.®> More patients with thyroiditis have high
TPOADb concentrations than have high TgAb
concentrations.'® TPOAD are cytotoxic in vi-
tro, as detected by antibody-dependent cyto-
toxicity tests,*” and thus are likely to be in-
volved in the development of hypothyroid-
ism.’® On the other hand, there is evidence
that these antibodies are not responsible for
initial thyroid damage. Infusion of serum with
high concentrations of complement- fixing
TPO antibodies into monkeys did not

cause thyroid damage,® and infants who re-
ceived these antibodies from their mothers via
the placenta do not have permanent hypo-
thyroidism.” In short, TPOAb may exagger-
ate or perpetuate thyroid injury, but probably
do not initiate it.

The 20-year follow up of the Whickham
cohort showed that the annual risk of sponta-
neous hypothyroidism was higher in those
women who had serum TSH concentrations
> 2 mlU/L and higher concentrations of an-
tithyroid microsomal antibodies at first sur-
vey.? In NHANES III, mean serum TSH was
insignificantly lower in the reference popula-
tion compared to the total population but
people with risk factors had significantly
higher mean TSH concentrations than those in
the reference population, i.e. without risk
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