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Thyroid Stimulating Antibodies,
Thyroglobulin Antibodies and Serum Proteins
during Treatment of Graves’ Disease with
Radioiodine or Propylthouracil
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The relation between serum concentrations of thyroglobulin antibodies (TgAb), thyroid-
stimulating antibodies (TSAb) and serum immunoglobulins during treatment of Graves'
disease was studied in 36 consecutive patients treated randomly with 131-iodine (n = 16) or
propylthiouracil (n = 20). The patients were investigated before treatment was started and
on seven occasions within the following year.

In the entire patient group 78 % were positive for TSAb and 47 % for TgAb. There was a
significant correlation between TSAb and TgAb in 15 patients concomitantly positive.
There were no significant changes in serum immunoglobulins during treatment in either
group of patients.

In the radioiodine-treated group of patients TgAb was reduced after 1 week, whereas
TSAb showed insignificant variations. After 5-10 weeks both antibodies increased, for
TgAb with a median peak level 3 times above the initial concentration. Of 16 patients
treated with radioiodine five developed myxoedema and four of these were positive for
TgAb. There was a relation between the development of myxgedema and the ratio between
increases of TSAb and TgAb. Increase in TSAb was not related to serum thyroglobulin
(Tg) measured in TgAb-negative patients.

Propylthiouracil showed minor effects on the studied variables, but with lower mean
values of Tg, TgAb and TSAb at the end of the observation period.

The results indicate an immunological relation between TSAb and TgAb, although
differences between their courses exist in some situations.
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Graves’ disease is now well established as an
autoimmune disease of the thyroid but the
pathogenesis is still unknown. During the last
few years it has become evident that abnormal
immunoglobulins with TSH-like capacity to
stimulate the thyroid gland are present in all
these patients (3, 7). Observations indicate that
these immunoglobulins are antibodies directed
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against the TSH complex (7), and Graves’ dis-
ease has consequently been called an anti-
receptor autoimmune disease. The primary de-
fect in the immune apparatus leading to forma-
tion of these thyroid-stimulating antibodies
(TSADb) has not yet been established, but both
humoral and cell-mediated immunity is prob-

ably involved (7, 17).
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Both TSAb and anti-thyroglobulin antibodies
(TgAb) have been found to show different
changes during various kinds of antithyroid
therapy (5, 11, 14, 15, 20, 22) involving either
medical antithyroid drugs, radioiodine therapy
or surgery.

The purpose of the present study was, using
recently developed sensitive and quantitative
techniques (3, 6) to investigate the relation be-
tween these two thyroid autoantibodies during
propylthiouracil (PTU) and radioiodine treat-
ment of Graves’ disease. Furthermore, the pos-
sible correlation of these autoantibodies to
serum proteins was assessed.

A preliminary report has been published
(12).

MATERIAL AND METHODS

Patients. Thirty-six outpatients with Graves’ dis-
ease referred consecutively to an endocrine
clinic were studied. The diagnosis was based on
clinical examination and laboratory evaluation
as earlier described (4). The patients were part
of a previously performed study, which has
been described elsewhere (4, 13). Two groups
comparable with respect to age and sex were
investigated, and treated randomly with 131-
iodine (n = 16) or PTU (n = 20) (Table 1).
None of the patients had previously received
antithyroid treatment.

Blood specimens were drawn before treat-
ment and at 1, 2, 3, 7, 11, 24, and 48 weeks
after. Measurements of serum immunoglobu-
lins and albumin were only performed during
the first 24 weeks.

Measurement of serum constituents. Serum thyro-
globulin (Tg) and TgAB were determined by
radioimmunological methods (6, 9). TSAb was
measured by the stimulatory effects of am-
monium sulphate precipitated serum immuno-
globulins on adenylate cyclase activity of human
thyroid homogenate (2, 3). Serum IgG, -A, -M
and albumin were quantified as previously
described (18, 30). All serum specimens from
one patient were run in the same assay series to
reduce analytical imprecision.

Statistical methods. The within-assay analytical
variations of the serum protein components
were expressed as coefficient of variation (CV)
based on 50 duplicate determinations in several
assays.

For each protein the CV was: Albumin: CV,
= 0.02, IgG: CV, = 0.06, IgA: CV, = 0.08,
TSAb: CV, = 0.12, TgAb: CV, = 0.08, Tg:
CV, = 0.06.

Pooled analytical variation PCV, was cal-
culated as previously described (23).

Two-way analyses of variances were applied
to the normalized values as described earlier

Table 1

Characteristics of 36 patients with Graves' disease before treatment with radioiodine or propylthiouracil. No difference
between groups could be demonstrated with respect to any of the mentioned characteristics. Medians and ranges are given

Patient groups TgAD positive TgAb negative TSADb positive

according to n Sex Age level Serum Tg level

treatment F/M years ku/1! ug/l %5

2 &% g 54 35 39.0 126

3

Radiaigaie 16 B o (10-510) £ 7359 ! (89-185)

: 50 82 45.1 170

hi 14 1

Fropyliiggrad 20 " 1558 ag (10-6160) 1 917->00 '° (91-248)

Standardized according to MRC standard A 69/93.

weight.

S

ot

Indicates number of patients accessible to measurement of serum Tg (TgAb unmeasureable i.e. <2 kU/).
The amount of radioactivity given (4—15 mCi) was calculated on basis of 131-I uptake in the thyroid gland and its estimated

The initial dose was 600 mg daily in three divided doses and the maintenance dose was 100-300 mg daily (median 150 mg).
Results were expressed as percent of activity in a reference serum pool. 97.5 percentile (upper limit of normal) was 108 %.



(23). The variance components were calculated
according to Bliss (5).

Wilcoxon’s non-parametric test for paired dif-
ferences, the Mann-Whitney’s U-test, Spear-
man’s Rank correlation coefficient (Rho), and
Fisher’s exact test were used with a level of
significance of 0.05.

The ratio between the maximal simultaneous
increases in TgAb and TSAb was calculated
using the following formula:

TgAb,/TgAb,
TSADB,/TSAD,

THYROID AUTOANTIBODIES IN GRAVES' DISEASE 163
Serum TSAb
Yo
250] P
L]
2004
~ L]
L]
L]
9 L
1504
) L]
e o

where ¢ indicates the time of increasing level,
and 0 indicates pretreatment level.

RESULTS

The occurrence of TgAb and TSAD in patients
with Graves’ disease before treatment is shown
in Table 2, where 78 % (28 of 36) were positive
for TSAb and 47% (17 of 36) positive for
TgAb. There was a significant correlation be-
tween the quantitative measurement of TSAb
and TgAb in the 15 patients concomitantly
positive (Spearman’s Rho = 0.65, P <0.02,
Fig. 1).

The serum concentrations of immunoglobu-
lins I1gG, IgA and IgM in untreated patients
did not differ from values in a control donor
population (Table 3), and showed no signifi-
cant changes during either PTU or radioiodine
treatment, except for a significantly increased
serum IgA at 12 weeks in the PTU-treated

Table 2

Patients with Graves’ diasease before treatment. The number

of patients with thyroid-stimulating immunoglobulins and

thyroglobulin antibodies are indicated. No significant dif-
ference by Fisher’s exact test

Thyroglobulin

antibodies
Total
Positive Negative number
Thyroid- Positive 15 13 28
stimulating
antibodies ~ Negative 2 6 8
Total number 17 19 36

10000
SerumTgAb
K/

Fig. 1. Correlation between thyroid-stimulating immuno-
globulins (TSAb) and thyroglobulin antibodies (TgAb) in
sera of 15 patients with Graves' disease positive for both
autoantibodies. Hatched area indicates 97.5-percentile of
normal persons (TSAb). The detection limit of TgAb was
2 kU/L. Spearman’s Rho = 0.65, P < 0.02.

group (P < 0.05 compared to start level) (Fig.
2). Serum albumin was significantly lower in
patients before treatment and was normalized
during treatment, with an increase to normal
after 3 weeks of PTU, and 12 weeks after
radioiodine.

Table 4 shows that the serum immunoglobu-
lins and albumin followed the same pattern in
the individual patients with means of CV; from
0.06 to 0.10, of which 0.06 was accounted for
by the analytical variation and only up to 0.08
was related to the individual protein concentra-
tion. The general protein variations (CVy)
ranged from 0.04 to 0.08. {n contrast both
TgAb and TSAD followed individual courses
with higher CV; values in all combinations,
most pronounced in the radioiodine-treated
group.

The sequential concentrations of TgAb,
TSAD and thyroid hormones in patients posi-
tive for TgAb and treated with radioiodine
(n=9) and PTU (n=06), respectively, are
shown in Fig. 3. In the radioiodine-treated
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Table 3

Serum concentrations of immunoglobulins IgG, IgA, IgM

and albumin in 30 patients with Graves’ disease and in a

blood donor population. Medians and ranges are given for
the patients

IgG IgA IgM Albumin
g/ 8/ g/ (g/M
Patients 10.3 1.52 0.56 37.0
(6.7-17.6) (0.42-3.48) (0.20-1.52) (28.0-46.5)
95 %-refer-

9 (6.2-13.3) (0.40-3.43) (0.18-1.30) (40.0-50.0)
ence* range

* Interval for non-hospitalized persons (n = 100).

group (Fig. 3b) TgAb decreased initially after
treatment, in 5/9 patients to unmeasurable
levels. The initial changes in TSAb were in-
significant. After 5—-10 weeks both antibodies
gradually rose above pretreatment level, con-
comitantly in six of the patients. Two patients
had increasing TgAb without increase in TSAb
and one the opposite. Thus 8/9 patients
showed at one time during the observation
period a significant rise in TgAb compared
to the value before treatment, peaking from 8
to 48 weeks (median 12 weeks) at a median level
of 3 times (range 2—12.5 times) the start concen-
tration.

Five out of 16 patients treated with radio-
iodine developed myxoedema 8 to 20 weeks
after treatment, and one was negative for TgAb

Albumin (g/1)
457

o e

35

25-

IgA (g/1)
201

IgM (g71)

—

10

05

00-

R
Time (weeks)

15

Fig. 2. Sequential changes in serum albumin and immuno-
globulins A, G and M during treatment of Graves’ disease
with radioiodine (®, n = 16) or propylthiouracil (O, n = 20).
Mean and SEM are given. * P <0.05; ** P <0.01 (com-
pared to start level).

while four were positive. The latter with in-
creasing TgAb levels prior to development of
myxoedema, and in two rising TSAb levels as
well. Three more patients with rising TgAb and

Table 4

Results from two-way analysis of variance of normalized combinations of serum proteins in patients with Graves’ disease,

giving coefficients of between-day variation (CVp) and error term (CVE), the latter containing both analytical variation (PCVy)

and interaction (i.e. individual variation of the proteins).

CVp and CVE are given as mean values of group results

TgAb-TSAb TgAb-IgG  TsAb-lIgG-IgA-Alb  1gG-IgA-Alb Tg-Alb
Patient
Treatment n CVg CVg™ CVg CVg* CVg CVg™* CVg* CVp CVp CVph
ToAb positive  Radiolodine* 4013 089 012 050 014 037 008 007
A% P PTU 7 005 036 005 034 005 010 007 008
Torb meative  Radivi0dine 6 004 006 004 093
gAv neg PTU 7 0.06 0.10 006 0.12

* Additionally 4 patients were TgAb positive, with a transitory fall to negative values after radioiodine. The protein
combination 1gG-IgA-Alb gave in this group: CVg = 0.12 and CVg = 0.08.
#* The pooled analytical variations (PCV,) were for the combinations TgAb-TSAb: PCV,4 = 0.10, TgAb-1gG: PCV, = 0.07,
TSAb-1gG-IgA-Alb: PCVy = 0.08, IgG-IgA-Alb: PVCy = 0.06 and Tg-Alb: PCV4 = 0.05.
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Fig. 3. Sequential changes in serum concentrations of thyroid-stimulating immunoglobulins (TSAb), thyroglobulin antibodies
(TgAb) and thyroid hormones during treatment of Graves' disease with radioiodine (n = 16) or propylthiouracil (PTU)
(n = 20). The arbitrary units of TgAb were calculated by dividing the increase (or decrease) by the start level.

Serum Thyroglobulin
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Fig. 4. Sequential changes in serum thyroglobulin during
treatment of patients with Graves' disease with radioiodine
(@ ®, n =7) or propylthiouracil (O----0, n=11).
Open circles (O———~O) indicate patients treated with radio-
iodine (n = 5) with thyroglobulin antibodies (TgAb) prior to
treatment, and measurable thyroglobulin in period with un-
measurable TgAb. Arrows indicate time of disappearance and
reappearance of TgAb from serum (O- - —-0).

TSAb did not develop myxoedema. The mean
ratio between the factorial increases in TgAb
and TSADb 8-20 weeks after radioiodine treat-
ment was 5.3 (range 1.5-9.8, n = 4) in the pa-
tients who developed myxoedema, and 0.31

(0.04-1.0, n=4) in those who did not
(P < 0.05, Student’s t-test).

In the radioiodine-treated group without
TgAb, serum Tg showed a rise (Fig. 4) which
was not correlated to changes in serum albumin
since CV;; was high, as shown in Table 4. TSAb
also increased in these patients, but at a later
time than Tg, and was not correlated to serum
Tg.

The patients treated with PTU showed only
minor changes in serum concentrations of Tg,
TgAb and TSADb during treatment, with a ten-
dency towards lower mean values at the end of
the observation period (Fig. 3a and Fig. 4).

DISCUSSION

The frequencies of TgAb and TSAb in un-
treated patients with Graves’ disease reported in
the present study are in accordance with pre-
vious reports using similar methods (3, 10, 20,
22, 31). The increasing serum concentrations
following treatment of hyperthyroidism with
radioiodine has been observed previously both



166 U. FELDT-RASMUSSEN ET AL.

for TSAD (4, 20) and for TgAb (13, 16). TgAb
has also been reported to rise after administra-
tion of radioiodine to euthyroid subjects (8),
though in this study no increase could be seen
in thyrotoxicosis (8). This difference is probably
due to the use of semiquantitative methods (8,
16). Recent studies of the quantitative sequential
changes in TgAb following subtotal thyroidec-
tomy for thyrotoxicosis (11, 14) have revealed
an initial decrease in the level of TgAb followed
by a secondary rise within 3 months. In radio-
iodine-treated patients peak values were ob-
served within 6 months.

The mechanism responsible for the rise of
TgAb and TSAb, sometimes concomitant, is
not known, but a number of explanations have
been proposed. Destruction of thyroid tissue by
surgery or radioiodine with subsequent release
of antigenic products into the circulation may
lead to antigenic stimulation, and radiation
could also damage specific subsets of lympho-
cytes (20, 21). The increasing concentrations of
both TgAb and TSAb after radioiodine could
also be due to a reduced antigen pool in the
patient, which would leave more of the anti-
body “free”, assuming an unchanged produc-
tion (7). In the majority of patients the changes
have been shown to be transitory (13, 14, 16,
20, 24), which favours a reversible mechanism.

‘The hypothesis that the development of
posttreatment myxoedema is associated with
the presence of thyroid autoantibodies has
been advanced (17, 24). Transient hypothyro-
idism following radioiodine (25) and surgery
(28) appears to follow peak levels of antibodies,
and an association between events is possible.
In the present study no significant changes in
the plasma immunoglobulins occurred. This
makes a change in the general immunological
response of the patients unlikely, leaving a pos-
sibility of antigen-specific actions on one or
more parts of the immune system. This was not
confined to a single species of thyroid anti-
bodies since both TSAb and TgAb rose simul-
taneously in the majority of the patients. The
rise was not correlated to the increase in serum
albumin, which probably follows a return to
normal protein balance (26).

A significant positive correlation between
LATS and TgAb in serum has been reported
(1). The patients in the present study had more
frequently TSAb than TgAb, but when both
were present the quantitative results showed an
association.

It has been suggested that the simulataneous
presence of TgAb and TSAb facilitates devel-
opment of either hypo- or hyperthyroidism
depending on which autoantibody is the more
abundant (7). In the present study a larger
factorial rise in serum TgAb compared to that
of TSAb occurred in patients developing myx-
oedema compared to those who did not, which
could appear to support the hypothesis.

An immunosuppressive action of thyrostatic
drugs has recently been described (21, 27, 29).
In the present study PTU did not influence
concentrations of serum immunoglobulins. It
therefore appears likely that the general im-
munosuppressive action of PTU is only mod-
erate, or that the concentration of thyrostatic
drugs in the thyroid gland (19) favours an
action of antibody-producing lymphocytes
present there.
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