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SUMMARY & COMMENT 

Introduction: In the present review, Dr 
Georg Brabant discusses the pros and cons 
of modifying the accepted range of a 
‘normal’ serum TSH. Measurement of 
TSH is considered the most sensitive 
single test to screen for primary thyroid 
hormone disorders. The log-linear 
relationship between serum TSH & free 
T4, over a wide concentration range, 
allows for the detection of even minor 
alterations in thyroid function. This is 
particularly helpful to recognize 
subclinical forms of both hyper- and 
hypothyroidism. These conditions are 
defined by normal free T4 levels (i.e., 
normal for a population) accompanied by 
lower or higher than normal TSH 
concentrations. Therefore, the diagnosis of 
a subclinical thyroid disorder rests entirely 
on TSH measurements and their relation to 
the expected range. 
  
Population Studies: Recent population 
studies have evaluated the issue of TSH 
reference ranges in the general population: 
the U.S. NHANES III Survey (JCEM, 
2002) & Hanford study (JCEM 2008), the 
German SHIP study (Thyroid 2005), and 2 
Danish studies (Eur J Endocrinol 2000; 
Clin Chem Lab Med 2004). All data 
confirmed an approximately log normal 
distribution of serum TSH, which was 
skewed to the right. All studies agreed on 
the lower TSH limit (0.2-0.4 mU/L). 
However, tailing of the higher ‘normal’ 
TSH values which defines an upper TSH 
cut-off limit of ~4.0-5.0 mU/L started a 
heated controversy on the upper threshold 
of the TSH range. If the distribution of 

TSH levels is Gaussian, then the upper 
threshold should be lowered to 2.5-3.0 
mU/L (see Figure below). 
 
Role of ‘hidden’ thyroid antibodies: 
Recent data from the NHANES III survey 
support the notion that hidden thyroid 
pathology, namely autoimmune thyroid 
disease, may explain (at least in part) the 
tailing of higher TSH levels, hence shifting 
down the upper range limit to 2.0 mU/L. 
 
Role of age on serum TSH: In a U.S. 
population study, an independent major 
impact of age was revealed, with a TSH 
increase with increasing age, suggesting 
that using a lower cut-off of TSH may lead 
to a misclassification of older patients. It 
should also be remembered that TSH 
levels are higher in neonates than later in 
life. 
 
Role of pregnancy on serum TSH: TSH 
levels need to be adapted in pregnant 
women, mainly in relation to the 
thyrotropic effects of hCG. Todate, there is 
no universal agreement on normal 
trimester-specific pregnancy TSH ranges. 
 
Methodological Considerations: Due to 
the patterns of the glycosylation status of 
TSH, the immuno-activity that is measured 
in assays does not necessarily match its 
bioactivity. Glycosylation-related hetero-
geneity of TSH may lead to problems in 
the standardisation of the assays, which 
may explain up to 30-40% differences in 
TSH values, due to assay technology. This 
led the NACB laboratory guidelines to 
impose the use of both internal and 
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external rigorous quality controls in TSH 
assays. 
 
Patient-specific Factors: Normal subjects 
have genetically-determined individual set 
points for TSH. Thus, patient-specific 
confounders may be relevant to explain the 
spontaneous normalisation of slightly 
elevated serum TSH levels observed in 
some studies on subclinical hypo-
thyroidism. Other patient-specific factors 
may also play a role, such as sleep 
deprivation, acute stress, high physical 
activity, nutritional factors (among which 
changes in iodine supply are the major 
factor), & non-thyroidal drug consumption.    
 
Impact of alteration of the TSH range: 
Changing (i.e., lowering) the upper cut-off 
limit of TSH would classify a large number 
of subjects as having subclinical 
hypothyroidism, which would undoubtedly 
have an enormous economic relevance. 
 
Clinical impact of subclinical hyper- and 
hypothyroidism: The recent remarkable 
and thorough review by Bernadette Biondi 
& David Cooper (see Endocrine Reviews 
2008) supports an increased health risk of 
subclinical hyperthyroidism, based on the 
risks of cardiac arrhythmias. For 
subclinical hypothyroidism, the risks are 
more difficult to establish clearly. Between 
a serum TSH of >3 mU/L versus >5mU/L, 
there are presently no evidence-based data 

available to support firmly a difference in 
risk profiles. However, it is accepted that 
thyroid function in such patients, 
especially with thyroid autoimmune 
features, should be monitored closely.  
 
Conclusions: Dr Brabant concludes his 
review by stating that mild forms of 
thyrotoxicosis with confirmed TSH levels 
<0.3 mU/L should be considered as a 
potentially relevant clinical condition, 
implying consideration for possible 
treatment. Concerning the upper end of the 
TSH range, currently available data do not 
justify a universal lowering of the 
threshold from 4-5 mU/L. However, the 
author cautiously admits nevertheless that 
this position neglects the convincing 
evidence from population studies for the 
use of a lower TSH threshold in the range 
between 2-3 mU/L in younger subjects. 
Therefore, he finally proposes that a 
limited controlled trial of thyroxine 
treatment may be helpful in patients with 
TSH levels in the critical range between 3 
and 5 mU/L and symptoms fitting to an 
underactive thyroid, especially when 
thyroid antibodies are detectable. 
For a German-trained endocrinologist who 
now lives and works in Great Britain, this 
sounds like a Norman practical conclusion 
(and certainly fits with what we have 
always proposed). 
(Daniel Glinoer, M.D.; Ph.D.) 

 
See Figure below 
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