
Abstract
The diagnosis of Graves’s disease (GD) can be challenging in
patients with atypical presentations of hyperthyroidism.
Recently, TSH receptor antibody assays are proposed as
first-line test for suspected GD. I here report a case of false
positive TSH receptor binding inhibitory immunoglobulin
(TBII) in an elderly male patient with overt hyperthyroidism
caused by painless thyroiditis. This case highlights the
fallacy of overreliance on TBII in making the GD diagnosis.
The differential diagnosis of hyperthyroidism should not rely
solely on TSH receptor antibody assays to confirm or rule
out GD because false positive results are possible in patients
with other causes of hyperthyroidism, like the patient
reported here. Radioactive iodine uptake and scan is likely
the best diagnostic test for patients with atypical
presentation of hyperthyroidism.
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Introduction
The diagnosis of Graves’ disease (GD) is usually

straightforward in patients with typical clinical presentation of
persistent hyperthyroidism and ophthalmopathy. The diagnosis
of GD can be challenging in patients with subacute or subclinical
hyperthyroidism, atypical symptoms of hyperthyroidism, or
drug-induced hyperthyroidism [1,2]. The “gold criteria” for the
diagnosis of GD traditionally have been radioactive iodine
uptake and scan in a patient with clinical hyperthyroidism [1,3];
recently, TSH receptor antibody (TRAb) assays are proposed as
first-line test for suspected GD [2,4]. Two types of TRAb assays
are available: bioassay of thyroid-stimulating immunoglobulin
(TSI) and binding assay of TSH receptor binding inhibitory
immunoglobulin (TBII) [5,6]. Most experts consider that the two
types of assays are equivalent for the diagnosis of GD in patients
with hyperthyroidism and either test can be used alone [1-6]. I
here report a case of false positive TBII in a patient with overt
hyperthyroidism caused by painless thyroiditis.

Case report
A 73-year-old man had a weight loss of 25 lbs in a month,

accompanied with fatigue, anxiety, and short temper. His thyroid
function had been normal one and half years before
presentation. He had a pacemaker due to heart block but had
never taken amiodarone or had any recent exposure to iodine-
containing radiocontrast or topical iodine. He had no preceding
viral illness and denied anterior neck pain or tenderness or eye
discomfort. His vital signs were normal. His height was 1.85 m,
weight 71.22 kg (157 lbs), and body mass index (BMI) 20.72
kg/m2. He appeared well and had no proptosis. His thyroid was
grossly enlarged and non-tender, and felt lumpy-bumpy without
clear palpable thyroid nodules or neck lymph nodes.
Hyperthyroidism was suspected and confirmed by thyroid
function tests: TSH 0.01 µIU/mL (normal 0.35-4.94), and free T4
5.1 ng/dL (0.70-1.48). Erythrocyte sedimentation rate (ESR) was
13 mm/h (0-15).

GD was considered and thyroid antibody tests performed. In
the first laboratory, thyroid peroxidase (TPO) antibody titer was
21 IU/mL (<9), and TSI <89% (<140%). The thyroid antibody tests
were then sent to a second laboratory and the results were: TPO
antibody titer 15.6 IU/mL (<9), TSI 94 (<=122%), and TBII 7.07
IU/L (<=1.75). To resolve the discrepancy between TSI and TBII in
this hyperthyroid patient, radioactive iodine uptake and scan
was done which showed uptake of 1.3% at 4 h (4-18%) and 1.1 %
at 24 h (8-33%). Painless thyroiditis was diagnosed and patient
treated with propranolol.

Discussion
This case highlights the fallacy of overreliance on TBII in

making the GD diagnosis. This patient had high titers of TBII but
he was finally diagnosed with painless thyroiditis based on very
low radioactive iodine uptake and negative TSI. Had only the TBII
assay been ordered, he would have been misdiagnosed with GD.
The differential diagnosis of hyperthyroidism includes GD, hot
nodule, iodine exposure, thyroiditis, and other rare causes [1,2].
It is important to differentiate GD from other causes of
hyperthyroidism as the natural history and management of GD
are different. Traditionally, radioactive iodine uptake and scan
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has been the preferred study for confirming or ruling out GD in a
patient with clinical hyperthyroidism because the single test can
make the diagnosis of not only GD but also hot nodule, iodine
exposure, and thyroiditis [1,3].

The radioactive iodine uptake and scan, however, is expensive
and requires two visits within 24 h, is contraindicated in
pregnant or breast-feeding females or in patients with iodine
allergy, and requires careful interpretation if iodine uptake is low
which is not only caused by thyroiditis but also by non-thyroidal,
factitious or ectopic, thyrotoxicosis. TRAb assays directly address
the etiology of GD, require only one blood draw, and become
more accurate and standardized and less expensive in recent
years [5,6]. Authoritative reviews have called for the use of TRAb
assays as the initial diagnostic test for GD and considered the
two types of TRAb assays, TSI and TBII, as approximately
equivalent in hyperthyroidism differential diagnosis [2,4].

TBII is slightly favored over TSI because the former is
technically less complicated, can be automated, and is less
expensive and more widely available [5,6]. There have been a
few studies directly comparing the performance of TSI and TBII
in diagnosing GD but none of them is performed prospectively in
patients with known hyperthyroidism (so as to determine the
etiology of hyperthyroidism) [7-10]. The often-touted high
sensitivity and specificity of TSI and TBII (each approaching 99%)
are more theoretical calculations than values determined by
prospective trials [4,5]. Both TSI and TBII can be false positive in
thyroiditis [8,9,11]. In elderly patients like the one reported
here, GD is relatively less common than in younger patients [12],
making the positive predictive value of TSI or TBII lower and the
probability of alternative causes of hyperthyroidism higher.
Painless thyroiditis usually causes mild hyperthyroidism but can
cause overt, symptomatic hyperthyroidism in some patients
[13], as seen in the case reported here.

In summary, the differential diagnosis of hyperthyroidism
needs to consider the patient’s demographics and clinical
presentation and should not rely solely on TRAb assay to
confirm or rule out GD. False positive TRAb results are possible
in patients with other causes of hyperthyroidism, like the patient
reported here. Radioactive iodine uptake and scan is likely the
best diagnostic test for patients with atypical presentation of
hyperthyroidism.
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