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Though TSH remains the most commonly used endo-
crine test in clinical practice, the issue of an appropriate
TSH, and to a lesser extent, free T4 and free T3 refer-
ence ranges is still under debate. First of all the distribu-
tion of TSH reference range is not normal, with median
values (also depending on population iodine intake)
usually between 1-1.5 mU/L [1-3]. On the other hand,
upper TSH reference limit is (assay-dependent) usually
around 4.2-4.5 mU/L. There is also an argument that
significant number of patients (up to 30%) with TSH
above 3.0 mU/L have an occult autoimmune thyroid
disease [4]. On the other hand the upper normal TSH
reference range in elderly subjects (i.e. 70 plus years)
may extend up to around 6.0 mU/L, with relative small
changes in free hormones. This phenomenon also
applies to elderly patients, where autoimmune thyroid
disease had been ruled out [1,2]. Furthermore, there is
little evidence of any adverse effects of autoimmune
thyroid disease in the elderly in the absence of an overt
hypothyroidism. Indeed, Wang et al [5] surprisingly
demonstrated decreased frailty in elderly subjects with
raised titres of thyroid autoantibodies. It is also well
known that in the setting of subclinical hypothyroidism,
concentrations of free T4 start to decline below
10 pmol/L only with TSH above 6-7 mU/L in elderly sub-
jects, though a decline in free T4 is more pronounced in
the young (particularly in those aged 20-29 years), where
free T4 starts to decline for TSH concentrations above 4.5
mU/l [6]. Another issue pertains to the risk of cardiovas-
cular disease in subjects with subclinical hypothyroidism.
There are data from post-menopausal women enrolled
into the Women Health Initiative study, where an increase
in the risk of myocardial infarction was demonstrated only
for TSH concentrations above 7.0 mU/L [7].
A separate issue, extensively discussed elsewhere [8],

pertains to alterations of TSH and free thyroid hor-
mones during pregnancy. In particular there is decrease

in TSH in the first trimester followed by a gradual return
to pre-pregnancy values. In contrast, there is an increase in
free T4 in the first trimester, while in the third trimester
free T4 concentrations are usually at the lower end of the
standard (i.e. pre-pregnancy) reference range, or even just
below the lower reference limit. Hence, there is an urgent
need (postulated in the Endocrine Society Guidelines [8])
to create separate reference ranges for TSH and free thyr-
oid hormones during pregnancy, possible with reference to
each trimester. There are also recent data from China [9],
where the authors demonstrated that the above-mentioned
first trimester-related alterations in TSH and free T4,
become only really visible after about 5th-6th week of gesta-
tion. The authors of this study suggest that standard refer-
ence ranges for TSH and free T4 can be applied up to this
point of gestation.

Published: 22 June 2015

References
1. Fontes R, Coeli CR, Aguiar F, Vaisman M: Reference interval of thyroid

stimulating hormone and free thyroxine in a reference population over
60 years old and in very old subjects (over 80 years): comparison to
young subjects. Thyroid Res 2013, 6(1):13.

2. Vadiveloo T, Donnan PT, Murphy MJ, Leese GP: Age- and Gender-Specific
TSH Reference Intervals in People With No Obvious Thyroid Disease in
Tayside, Scotland: The Thyroid Epidemiology, Audit, and Research Study
(TEARS). J Clin Endocrinol Metab 2013, 98(3):1147-1153.

3. Biondi B: The Normal TSH Reference Range: What Has Changed in the
Last Decade? J Clin Endocrinol Metab 2013, 98(9):3584-3587.

4. Spencer CA, Hollowell JG, Kazarosyan M, Braverman LE: National Health
and Nutrition Examination Survey III: Thyroid-Stimulating Hormone
(TSH)-Thyroperoxidase Antibody Relationships Demonstrate That TSH
Upper Reference Limits May Be Skewed by Occult Thyroid Dysfunction.
J Clin Endocrinol Metab 2007, 92(11):4236-4240.

5. Wang GC, Talor MV, Rose NR, Cappola AR, Chiou RB, Weiss C, et al: Thyroid
autoantibodies are associated with a reduced prevalence of frailty in
community-dwelling older women. J Clin Endocrinol Metab 2010,
95(3):1161-1168.

6. Hadlow NC, Rothacker KM, Wardrop R, Brown SJ, Lim EM, Walsh JP: The
Relationship Between TSH and Free T4 in a Large Population Is Complex
and Nonlinear and Differs by Age and Sex. J Clin Endocrinol Metab 2013,
98(7):2936-2943.

7. LeGrys VA, Funk MJ, Lorenz CE, Giri A, Jackson RD, Manson JE,
Schectman R, Edwards TL, Heiss G, Hartmann KE: SubclinicalDepartment of Endocrinology and Metabolic Diseases, Polish Mother’s

Memorial Research Institute, The Medical University of Lodz, Lodz, Poland

Lewandowski Thyroid Research 2015, 8(Suppl 1):A17
http://www.thyroidresearchjournal.com/content/8/S1/A17

© 2015 Lewandowski; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://www.ncbi.nlm.nih.gov/pubmed/24365659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24365659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24365659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24365659?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23345094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23345094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23345094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23345094?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24014812?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24014812?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17684054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17684054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17684054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17684054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20061418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20061418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20061418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23671314?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23671314?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23671314?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23539723?dopt=Abstract
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Hypothyroidism and Risk for Incident Myocardial Infarction Among
Postmenopausal Women. J Clin Endocrinol Metab 2013, 98(6):2308-2317.

8. De Groot L, Abalovich M, Alexander EK, Amino N, Barbour L, Cobin RH,
et al: Management of Thyroid Dysfunction during Pregnancy and
Postpartum: An Endocrine Society Clinical Practice Guideline. J Clin
Endocrinol Metab 2012, 97(8):2543-2565.

9. Li C, Shan Z, Mao J, Wang W, Xie X, Zhou W, et al: Assessment of Thyroid
Function During First- Trimester Pregnancy: What Is the Rational Upper
Limit of Serum TSH During the First Trimester in Chinese Pregnant
Women? J Clin Endocrinol Metab 2014, 99(1):73-79.

doi:10.1186/1756-6614-8-S1-A17
Cite this article as: Lewandowski: Reference ranges for TSH and thyroid
hormones. Thyroid Research 2015 8(Suppl 1):A17.

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

Lewandowski Thyroid Research 2015, 8(Suppl 1):A17
http://www.thyroidresearchjournal.com/content/8/S1/A17

Page 2 of 2

http://www.ncbi.nlm.nih.gov/pubmed/23539723?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23539723?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22869843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22869843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24276458?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24276458?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24276458?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24276458?dopt=Abstract

	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


