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Graves' disease with a prevalence of 30/1,000 popula­
tion in the northeast of England 1 is the most common cause
of hyperthyroidism in areas of normal iodine intake. It is
likely that the disease is due to antibodies that bind to the
thyroid-stimulating hormone (TSH) receptor site (Figure 1).2

With the introduction of rational therapeutic regimens for
the treatment of hyperthyroidism, determination of the
natural history of Graves' disease has become difficult. How­
ever, it is clear from earlier work that untreated Graves'
disease may remit never to return, remit and relapse repeat­
edly, or progress unabated.
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Figure 1
Mechanism 01 thyroid stimulation by thyrotropin and TSH receptor anti­
bodies. TSH receptor antibodies binding to or in the region of the thyroid
follicular cell TSH receptor stimulate thyroid hormone production by acting
via the adenylate cyclase-cyclic AMP second messenger system. (Figure
modified from Baxter JD, Funder JW: N Engl J Med 1980:301:1149, with
permission.)

A number of regimens have emerged for the manage­
ment of hyperthyroid Graves' disease3 ; in particular, partial
thyroidectomy, radioiodine, and the thionamide antithyroid
drugs all have contributed to controlling hyperthyroidism,
and have significantly altered the subsequent outcome of
the disease. In treating patients with thionamide drugs for
either six months or 12 months, we could find no difference
in the subsequent relapse rates in the two groups and there­
fore chose the shorter time period of drug administration.
Our regimen in nonpregnant adults, without cardiac compli­
cations, is based primarily on the patient's age at presenta­
tion (Figure 2). To patients over age 45 years, we offer an
ablative dose (15 mei) of radioiodine. For younger adults
we recommend a six-month course of carbimazole, 45 mg
daily, a thionamide widely used in the United Kingdom. This
is supplemented with thyroxine, 0.15 mg daily, after the first
six weeks. Patients who relapse after a course of carbima­
zole then are treated by surgery or radioiodine. What is clear
from our own study (Figure 2), and from a large number of
earlier studies, is that a significant number of patients relapse
after a course of antithyroid drugs and that this occurs irre­
spective of the particular thionamide drug, the dosage, or
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the duration of treatment. Whether early relapse after treat­
ment reflects persistence of unremitting Graves' disease or
true recurrence remains uncertain, since no test can dis­
tinguish reliably these two situations. It is clear, however,
that at least 70% of patients who subsequently relapse do so
in the first year after treatment,4 and that great variations
in relapse rates ranging from 30% to 85% have been re­
ported.567 The explanation for this variation remains uncer­
tain; however, considerable interest has focused on the
effect of dietary iodine on the outcome of the disease,68
particularly since Alexander and colleagues 9 showed that
the iodine deficiency induced by long-term treatment with
antithyroid drugs protected against early relapse.
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Figure 2
The treatment regimens used in 150 patients wilh Graves' disease and their
responses to therapy during the 12 months afler treatment.

Clearly, the uncertainty of trying to predict the subse­
quent outcome of Graves' disease in response to a course
of antithyroid drugs makes management of the disease dif­
ficult. If one could predict those patients likely to relapse,
there would be little point in treating them with a substan­
tive course of antithyroid drugs; they could be treated pri­
marily by surgery or radioiodine. A number of parameters of
Graves' disease have been investigated as predictors of
disease outcome, including the immune system and the
role that a variety of immunogenetic parameters may have
in influencing disease course. This is hardly surprising since
the hyperthyroidism of Graves' disease is an organ-specific
autoimmune disease linked to the antigens of the major
histocom pati bi Iity system (HLA) of man 10 that is al most cer­
tainly due to thyroid stimulation by TSH receptor antibodies. 2
A further impetus to the investigation of the influence of the
immune system on the outcome of the disease has emerged
from the recognition that antithyroid drugs not only lower
thyroid autoantibody levels, independent of their influence
on thyroid hormone metabolism,11 but, in fact, are capable
of inhibiting autoantibody production in vitro (Figure 3) and
in vivo. Astwood's comments of 1967 have become even
more pertinent: "Why does any patient remain well indefi­
nitely after treatment? If the long-acting thyroid stimulator
is etiologically related to Graves' disease, why should it
diminish during therapy, must it do so for a remission to
ensue, and by what possible means could the drug interfere
with the formation of what is said to be an antibody?,,12

Predictors of Relapse
Clinical. A number of studies, reviewed by Solomon and
associates,S have investigated the prognostic value of clini­
cal parameters as predictors of relapse. None of these, in­
cluding the patient's age and sex, the nature and size of the
goiter, or the duration and severity of the disease proved
sufficiently reliable. In Solomon's own study of 101 hyper­
thyroid patients, while patients treated previously were more
likely to relapse when re-treated, the only clinical feature
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Figure 3
Influence of methimazole on immunoglobulin and autoantibody synthesis
in vitro by lymphocytes from a patient with Hashimoto's thyroiditis. The
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of significant predictive value was a decrease in goiter size
among those patients whose disease was controlled.

Thyroid Function. Whereas in earlier studies5 the severity
of the hyperthyroidism did not seem to influence the out­
come of the disease, Uller and van Herle, in a small series of
19 patients, showed significantly higher pretreatment serum
triiodothyronine (T3) levels in those patients who subse­
quently relapsed. '3 More importantly, using a specific radio­
immunoassay for human thyroglobulin (HTg), they were able
to show that patients who subsequently relapsed had a
higher mean pretreatment HTg level that failed to fall to
lower levels during the course of treatment. While these
observations on the value of HTg estimations subsequently
have been confirmed in a number of centers, the predictive
value of HTg is by no means absolute and a prospective
study is needed to define the true value of either the initial
HTg value, or the pattern of HTg in response to antithyroid
drugs, or both. In addition, interference by anti-HTg anti­
body in the assay system makes the assay of less value in
those patients in whom such antibodies are present, although
methods are now available for measuring HTg levels in the
presence of HTg antibodies.

Hypothalamus-Pituitary-Thyroid Axis. Since the initial ob­
servation by Werner and associates" that administration of
thyroid hormone does not suppress thyroidal radioisotope
uptake in patients with hyperthyroidism, and the recognition
that patients rendered euthyroid have return of thyroid
function suppression when exogenously administered thy­
roid hormone, a number of studies, in confirming these
observations, have sought to use thyroid function suppres­
sion (or the lack of it) as a means of predicting disease
outcome. '5 The initial hopes that serial studies of thyroid
function suppression by T3 would lead to a clear division of
suppressed and nonsuppressed individuals, with the latter
relapsing and the former remittirig, has not been borne
OUt. '6

Similarly, since the serum TSH response to thyrotropin­
releasing hormone (TRH) is so sensitive to minor changes
in circulating thyroid hormone levels, it was hoped that a
subnormal or absent TSH response to TRH, indicating that
thyroid function was not under TSH control, might help to
predict those patients who were likely to relapse. No such
relationship was demonstrated." Gardner and Utiger, in
assessing multiple predictors of disease course in 20 pa­
tients studied over several years, found that whereas serum
HTg levels and a measure of TSH receptor antibody activity
were of no value, a combination of abnormal thyroid hormone
suppression and a subnormal TSH response to TRH made
recurrence of hyperthyroidism more likely.'s

Immunological and Genetic Markers. (1) Antibody Activity.
In our patients with Graves' disease, approximately 20% have
antithyroglobulin antibodies and 70% have anti microsomal
antibodies as assessed by tanned red cell hemagglutina­
tion. The relevance of these antibodies to the pathogenesis
of Graves' disease remains uncertain, although a link has
been noted between the persistence of anti microsomal anti­
bodies in HLA-B8 positive patients treated with antithyroid
drugs and their likelihood of remaining in remission. '9

A variety of assay systems have been used to detect
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TSH receptor antibody activity.2 Of these systems, the most
readily applicable to large scale analysis of antibody activity
is the radioreceptor assay of Rees Smith and associates,2
which measures the ability of these antibodies to inhibit the
binding of radiolabelled TSH to human membranes. In our
laboratory, detectable activity, expressed as significant inhi­
bition of TSH binding, is present prior to treatment in about
75% of patients with hyperthyroid Graves' disease. As origi­
nally described by Davies et al,20 the persistence of this
activity at cessation of antithyroid drug treatment (Figure 4)
increases the likelihood of subsequent relapse; although,
since 25% of patients have no detectable receptor antibody
activity prior to treatment and so much overlap exists be­
tween relapsing and remitting groups, an isolated receptor
antibody value at the end of treatment is of limited value.

(2) HLA Status. While it has long been recognized that
genetic factors are involved in the development of Graves'
disease 21 it is only recently that methods for the analysis of
markers (HLA) of the genetic susceptibility of disease have
become available. On the basis of HLA typing in white pa­
tients it is clear that an increased frequency of HLA-B8 and
HLA-DR3 exists in patients with Graves' disease as compared
with controls. ' ° The association between B8, DR3, and
Graves' disease is by no means absolute, with the frequency
of both being around 50% in patients with the disease com­
pared with 25% in controls. Using either B8 '9 or B8 and
Dw3,22 it was possible to show that patients who relapsed
were more likely to be B8 or Dw3 positive as compared with
those who remained in remission; again, the association was
not absolute.

Figure 4
TSH receptor antibody levels on completion of a six-month course 01 carbi­
mazole as a predictor 01 the subsequent outcome 01 the disease in 92
patients with Graves' disease.



(3) Combined Receptor Antibody and HLA Status. In
trying to improve the ability to predict the subsequent out­
come of treated Graves' disease we combined the two
parameters: HLA status and TSH receptor antibody activity, 23

Each parameter considered in isolation confirmed the pre­
vious predictive value reported by others. '9 ,20,22 When the
data from a study of 65 patients were combined, prediction
of the subsequent outcome of the disease (at least over the
first 12 months after therapy) was possible in 62 of the
patients (Figure 5). Patients who were DRw3 positive
relapsed, almost without exception, irrespective of their
immediate posttreatment receptor antibody level. In con­
trast, patients who were DRw3 negative were more likely to
relapse if antibody activity was still detectable at the time
of cessation of therapy.
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Figure 5
Prediction of relapse in 65 patients with Graves' disease on the basis of
their TSH receptor antibody levels and HLA-DRw3 status. Within 12 months
01 finishing their course 01 antithyroid drugs, 41 (63%) 01 the patients re­
lapsed. 01 the 29 patients with HLA-DRw3, all but two relapsed. Of the 36
patients without HLA-DRw3, 14 relapsed and all had readily detectable TSH
receptor antibody levels immediately after drug withdrawal. (McGregor
AM, et al: Lancet 1980;1 :1101, with permission.)
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Conclusions
Graves' disease, an organ-specific autoimmune disease

almost certainly due to TSH receptor antibodies that stimu­
late thyroid function, is surprisingly common. Therapeutic
regimens for its treatment primarily focus on inhibiting or
irreversibly destroying thyroid function. To date, little atten­
tion has focused on trying to treat the disease by manipu­
lation of the aberrant autoimmune response, even though
such selective therapy is of potentially considerable value.
Until such time as one can influence the immune response
directly it is helpful to predict the likely outcome of the
disease following conventional antithyroid drug therapy. The
majority of patients with Graves' disease in the United King­
dom are treated initially with one of the thionamide agents.
The wide variety of dosage and duration regimens, and, the
population differences (not only genetically, but also in terms
of environmental influences such as iodine intake), make
prediction of response to treatment by any single marker of
disease unlikely.

A large number of markers have been investigated as
possible indicators of outcome. While all have some predic­
tive value, initial enthusiasm for their use has not been
borne out by subsequent studies. In trying to improve pre­
diction of the outcome of treatment for Graves' disease, we
have used a combination of HLA status and TSH receptor
antibody activity as markers. 23 Si nce immu nogenetic abnor­
malities are likely to playa fundamental role in the patho­
genesis of the disease, it seemed appropriate to investigate
such markers as predictors. Preliminary studies from other
groups have now confirmed this observation. 24 It is too early
to suggest the association between these markers and dis­
ease outcome is absolute; however, it is clear that once a
means is possible for reliably predicting relapse, a more
rational approach to therapy will be possible. On the basis
of our own observations we feel it is justified at present to
offer destructive therapy to any patient who is DR3 positive,
and to those patients who are DR3 negative with persisting
detectable receptor antibody after a six-month course of
antithyroid drugs.

Clearly, in trying to predict subsequent disease relapse
after antithyroid drug treatment, a major limitation for most
practicing physicians will be in their access to the laboratory
investigations suggested, particularly the analysis of HLA
and TSH receptor antibody status. Improved methodology
and the development of commercial kits for such techniques
will undoubtedly improve their accessibility in the next few
years. In the meantime, we see little benefit in treating
patients for any longer than six months with antithyroid
drugs. Our blocking and replacement regimen with carbi­
mazole and thyroxine is simpler to manage and requires
fewer hospital visits for the patient than trying to titrate the
dose of antithyroid drug against the patient's clinical and
biochemical response; and we would not advocate re-treat­
ment with such a regimen in patients who, while previously
controlled on this regimen, subsequently relapse.



References
1. Tunbridge WMG, Evered DC, Hall Ret al Clin Endocrinol (Oxf) 1977;

7:481.
2. Rees Smith B, McLachlan SM, Ginsberg J, et al: Hormones in Normal and

Abnormal Human Tissues 1981;2:519
3. Volpe R: Thyroid Today 1977;1'1.
4. Hershman JM, Givens JR, Cassidy JR, et al: J Clin Endocrmo/1966;

26803
5. Solomon DH, Beck JC, Van der Laan WP, et al: JAMA 1953;152:201.
6. Wartofsky L: JAMA 1973;2261083
7. Slingerland Ow, Burrows BA: JAMA 1979;2422408
8 Yamamoto M, Igarashi T. Kimura S, et al J Clin Endocrinol Metab 1979;

48:72
9. Alexander WO, Harden RMcG, Koutras OA et al: Lancet 1965;2866

to. Farld NR. Bear JC Endocrine Reviews 1981 ;2:50
11. McGregor AM, Petersen MM, McLachlan SM, et al: N Engl J Med 1980

303:302,
12, Astwood EB, in Irvine WJ (ed): Thyrotoxicosis. Edinburgh,

ES Livingston Ltd, 1967, p 87
13. Uller RP, Van Herle AJ J Clin Endocrinol Metab 1978;46:747
14, Werner SC, Hamilton H, Nemeth M J EndocrlnoI1952:12:1561
15. Alexander WD, McLarty DG, Robertson J, et al J Clm Endocrinol1970;

30:540,
16. Lowry RC, Lowe 0, Hadden DR. et al Br Med J 1971;219,
17. Irvine WJ, Gray RS, Toft AD. et al Acta Endocrlnol (Copenh) 1979;9018.
18. Gardner OF, Utiger RD J Clin Endocrinol Metab 1979:49:417.
19. Irvine WJ, Gray RS, Morris PJ, et al: Lancet 1977:2898.
20. Davies TF, Yeo PPB, Evered DC, et al Lancet 1977:1:1181.
21. Bartels EC: Heredity in Graves' Disease. Copenhagen, Munksgaard, 1941.
22. Beck K, Lumholtz B, Nerup J, et al Acta Endocrinol (Copenh) 1977;86:510
23, McGregor AM, Rees Smith B, Hall Ret al: Lancet 1980;11101.
24. Teng CS, Yeu ng RD, Kawa A, et al: Aust NZ J Med 1981; 11 :383

Before prescribing any drug mentioned in this article, the
readers should consult full prescribing information.
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