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A patient with Graves’ disease showing only
psychiatric symptoms and negativity for both
TSH receptor autoantibody and thyroid
stimulating antibody
Hidetaka Hamasaki1, Taro Yoshimi2 and Hidekatsu Yanai1*
Abstract

Background: Both thyroid stimulating hormone (TSH) and thyroid stimulating antibody (TSAb) negative Graves’s
disease (GD) is extremely rare. Here we present such a patient.

Case presentation: The patient was a 76-year-old woman who was diagnosed as having schizophrenia forty years
ago. She did not show characteristic symptoms for hyperthyroidism, such as swelling of thyroid, exophthalmos,
tachycardia and tremor, however, she showed only psychomotor agitation. Serum free triiodothyronine and free
thyroxine levels were elevated and TSH level was suppressed, suggesting the existence of hyperthyroidism.
However, both the first generation TSH receptor autoantibody (TRAb1) and the thyroid stimulating autoantibody
(TSAb) were negative. Slightly increased blood flow and swelling was detected by thyroid echography. Thyroid
scintigraphy demonstrated diffuse and remarkably elevated uptake of 123I uptake. Finally, we diagnosed her as
having GD. She was treated by using methimazole, and hyperthyroidism and her psychiatric symptoms were
promptly ameliorated.

Discussion: We experienced a patient with GD who did not show characteristic symptoms except for psychiatric
symptoms, and also showed negativity for both TRAb1 and TSAb. Thyroid autoantibody-negative GD is extremely
rare. Thyroid scintigraphy was useful to diagnose such a patient.
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Introduction
Graves’ disease (GD) is induced by autoimmunity for the
thyroid gland, and thyroid stimulating autoantibodies
may be the main pathological cause of GD. We usually
measure thyroid stimulating hormone (TSH) receptor
autoantibodies for diagnosis for GD in medical practices.
In fact, TSH receptor autoantibodies are detectable in
over 90% of patients with GD [1].
Here we present a patient with GD showing the ab-

sence of characteristic symptoms and negativity for both
the first generation TSH receptor autoantibody (TRAb1)
and thyroid stimulating antibody (TSAb).
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Case report
A 76–year-old woman was admitted to the Department
of Psychiatry in our hospital because she denied medica-
tions and suffered from irritability and delusion. She had
no complaints of somatic symptoms. Her thyroid func-
tion was normal at least four months before the admis-
sion, however, laboratory data on the admission revealed
hyperthyroidism. She was pointed out to have thyroid
disease thirty years ago, however, she was not diagnosed
definitively at that time, and also did not take any medi-
cine. She had also type 2 diabetes, hypertension, dyslipide-
mia, hyperuricemia and schizophrenia. The members of
her family did not have thyroid disorders. She has been
taking clonazepam (0.5 mg/day), trazodone (50 mg/day),
nitrazepam (5 mg/day), 0.1% aripiprazole (6 ml/day), pro-
pranolol (30 mg/day) and telmisartan (40 mg/day), for the
ral Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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Figure 1 Changes of free triiodothyronine (FT3) and free thyroxine (FT4).
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treatment for hypertension, psychiatric symptoms and
schizophrenia.
Her body temperature was 35.7°C, blood pressure was

158/86 mmHg, and heart rate was 89 per minute and
regular. Her thyroid was not swelled. She did not have
tremor and exophthalmos. The serum TSH level was
suppressed to < 0.03 μIU/mL (normal: 0.54-4.26 μIU/mL),
free triiodothyronine (T3) and free thyroxine (T4) levels
were elevated to 11.70 pg/mL (normal: 2.39-4.06 pg/mL)
and 3.07 ng/dL (normal: 0.71-1.52 ng/dL), respectively
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Figure 2 Changes of the first generation TSH receptor autoantibody
(TRAb2) and thyroid stimulating antibody (TSAb). The cutoff points for
cutoff point for TRAb2 is value recommended by Schott M, et al. [10].
(Figure 1). Plasma glucose level was 116 mg/dL (normal:
80–112 mg/dL), and HbA1c level was 6.6% (normal: 4.7-
6.2%). Her liver and renal functions were normal, and
leukocyte counts and C-reactive protein (CRP) level were
not elevated.
Her serum levels of TRAb1 (7.7%; the cutoff point:

15%) and TSAb (155%; the cutoff point: 180%) were not
elevated (Figure 2). Serum anti-thyroid peroxidase
(TPO) antibody was elevated to 174 IU/mL (normal:
< 16 IU/mL). At first, we diagnosed her as having
cutoff: 15 %

cutoff: 2.0 IU/L

2/3 2012/4 2012/5 2012/6

cutoff: 180 %

(TRAb1), the second generation TSH receptor autoantibody
TRAb1 and TSAb are values recommended by manufactures. The



Figure 3 Echography of the thyroid glands. Bilateral thyroid glands was slightly swelled.
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painless thyroiditis, and did not give her an anti-thyroid
drug. Her psychiatric symptoms continued and we re-
evaluated her thyroid function one month later. The
serum TSH level was still suppressed to < 0.03 μIU/mL
(normal: 0.54-4.26 μIU/mL), and free T3 and free T4
levels were further elevated to 15.88 pg/mL and 4.75 ng/dL,
respectively (Figure 1). Thyroid echography showed slight
swelling of the thyroid gland (right lobe: 52.4 mm×
21.8 mm× 16.4 mm, left lobe: 46.6 mm× 18.7 mm×
12.8 mm, isthmus size: 4.3 mm) and slightly increased
blood flow (Figure 3). Thyroid scintigraphy demonstrated
a diffuse and significantly elevated uptake of 123I uptake in
her thyroid gland (Figure 4). Uptake rate 3 and 24 hours
after injection of 123I was 111% and 63%, respectively Her
serum levels of TRAb1 and TSAb were still not elevated
(Figure 2), in spite of elevation of anti-TPO antibody
Figure 4 Scintigraphy of the thyroid glands. Uptake rate 3 and 24 hour
(210 IU/mL; normal: < 16 IU/mL). We evaluated second
generation TRAb (TRAb2), and found that her serum
level of TRAb2 was very weakly positive (2.0 IU/mL; the
cutoff point: 1.0 IU/mL). Because results of thyroid echo-
graphy and scintigraphy strongly suggested the develop-
ment of GD, we treated her by using methimazole
(30 mg/day). Her thyroid function was promptly normal-
ized one month later (Figure 1), and her psychiatric symp-
toms also were ameliorated. Further, the values of TRAb1,
TRAb2 and TSAb were also promptly decreased under
each cutoff point (Figure 2).

Discussion
Hyperthyroidism is a condition where the thyroid gland
abnormally produces too much thyroid hormones. The
most common cause is GD [2,3], and which is developed
s after injection of 123I was 111% and 63% respectively.
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by the autoimmune stimulation of the thyroid gland [1].
Standardized diagnostic criteria for GD has not been glo-
bally established, and we usually diagnose this disease by
clinical manifestations, laboratory data and imaging stu-
dies [4]. Clinical symptoms and signs include body weight
loss, tremor, irritability, tachycardia, goiter, exophthalmos.
Our patient had no specific somatic symptom of GD. Ad-
renergic hyperactivity induces psychiatric symptoms in
hyperthyroidism, however. GD patients presenting only
delusion like our patient are uncommon [5,6].
Paunkovic analyzed 255 patients diagnosed as having

GD based on clinical manifestations and laboratory find-
ings (free T4 and TSH). They excluded TRAb positive
patients and the rest of the patients who had hyper-
thyroidism were re-tested with thyroid scintigraphy
and serum levels of another TRAb. These results
showed that TRAb were detectable in 98.7% of
patients with GD. They stated TRAb negative GD was
extremely rare, but there were methodological limita-
tions in the assessment of only TRAb for the valid diag-
nosis of GD [7].
Our case showed no evident clinical manifestations ex-

cept for psychomotor agitation which was considered to
be induced by schizophrenia, and also showed negativity
for both TRAb1 and TSAb. We observed a very weak
positivity of TRAb2 before we started treatment. How-
ever, TRAb or TSAb have been reported to emerge in
about 10% of patients with painless thyroiditis [8,9],
therefore, we cannot make a definite differential diagno-
sis between GD and painless thyroiditis even if one of the
thyroid autoantibodies is very weakly positive. The recom-
mended cut-off value of TRAb2 used to be 2.0 IU/L and
the sensitivity is 93.9% with 100% specificity [10]. It may
be evident that the autoimmune stimulation of the thyroid
gland is the cause of hyperthyroidism in our patient be-
cause serum levels of thyroid autoantibodies (TRAb1,
TRAb2 and TSAb) were significantly decreased after start-
ing treatment (Figure 2). We believe that present case is
very rare. Our study also suggested that thyroid scintigraphy
is very useful to diagnose GD patients with the absence of
characteristic symptoms, TRAb and TSAb.
Thyroid autoantibody-negative GD is extremely rare.

We experienced a patient with GD who did not show
characteristic symptoms except for psychiatric symp-
toms, and also showed negativity for both TRAb1 and
TSAb. Thyroid scintigraphy was useful to diagnose such
a patient.
Consent
Written informed consent was obtained from the patient's
relatives for publication of this case report. A copy of the
written consent is available for review by the Eitor-in-
Chief of this jounal.
Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
HH wrote the first draft. HH and TY were in a position of leadership for the
patient and collected information on the patient. HY and HH did the
literature searches. HY wrote the final manuscript and made appropriate
revisions. All authors read through and approved the final manuscript.

Author details
1Department of Internal Medicine, National Center for Global Health and
Medicine Kohnodai Hospital, Chiba, Japan. 2Department of Psychiatry,
National Center for Global Health and Medicine Kohnodai Hospital, Chiba,
Japan.

Received: 26 October 2012 Accepted: 27 November 2012
Published: 3 December 2012

References
1. Zöphel K, Roggenbuck D, Schott M: Clinical review about TRAb assay's

history. Autoimmun Rev 2010, 9:695–700.
2. Weetamn AP: Graves’ disease. N Engl J Med 2000, 343:1236–1248.
3. Cooper DS: Hyperthyroidism. Lancet 2003, 362:459–468.
4. Brent GA: Graves’ Disease. N Engl J Med 2008, 358:2594–2605.
5. Bunevičius R, Prang AJ Jr: Thyroid disease and mental disorders: cause

and effect or only comorbidity? Curr Opin Psychiatry 2010, 23:363–368.
6. Ogah OS, Timeyin AO, Kayode OA, Otukoya AS, Akinyemi RO, Adeyemi FI:

Graves’ disease presenting as paranoid schizophrenia in a Nigerian
woman: a case report. Cases Journal 2009, 2:6708.

7. Paunkovic J, Paunkovic N: Does autoantibody-negative Graves’ disease
Exist ? A second evaluation of the clinical diagnosis. Horm Metab Res
2006, 38:53–56.

8. Iitaka M, Morgenthaler NG, Momotani N, Nagata A, Ishikawa N, Ito K,
Katayama S, Ito K: Stimulation of thyroid-stimulating hormone (TSH)
receptor antibody production following painless thyroiditis.
Clin Endocrinol 2004, 60:49–53.

9. Takasu N, Kamijo K, Sato Y, Yoshimura H, Nagata A, Ochi Y: Sensitive
Thyroid-stimulating antibody assay with high concentrations of
polyethylene glycol for the diagnosis of Graves’ disease. Clin Exp
Pharmacol Physiol 2004, 31:3124–3319.

10. Schott M, Feldkamp J, Bathan C, Fritzen R, Scherbaum WA, Seissler J:
Detecting TSH-receptor antibodies with the recombinant TBII assay:
technical and clinical evaluation. Horm Metab Res 2000, 32:429–435.

doi:10.1186/1756-6614-5-19
Cite this article as: Hamasaki et al.: A patient with Graves’ disease
showing only psychiatric symptoms and negativity for both TSH
receptor autoantibody and thyroid stimulating antibody. Thyroid
Research 2012 5:19.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Discussion

	Introduction
	Case report

	Discussion
	Consent

	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


