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Editorial

Misery of TSH
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Introduction

Over the past 15 to 20 yrs there has been a rapid
expansion of knowledge regarding Thyroid
diseases in obstetrics and gynecology. A
remarkable downgrading of the clinical aspects of
hypothyroidism and hyperthyroidism has resulted
into tremendous increase in the number of
Thyroid Function Tests and has also led to the
confusion in the diagnosis of Thyroid diseases.
In 1997, Weetman AP reported that a diagnosis of
clinical hypothyroidism can be made on the basis
of biochemical values only and that signs and
symptoms are not necessary 1 .While in the same
year Skinner GRB et al disagreed and reported
that biochemical tests can be misleading and the
diagnosis should be done on clinical ground
only.2 Recently, low level of Thyroid Stimulating
Hormone (TSH) is considered to be the most
important biochemical diagnostic test of
hyperthyroidism but exact numerical value has not
been assigned to the serum concentration of TSH
below which suppression of TSH is considered to
occur. TSH value varies from centre to centre
depending upon the sensitivity of the local assay.
Hence, depending upon the serum TSH
concentration alone the diagnosis of Thyroid
disease has led to become confusion.

Thyroid Stimulating Hormone (TSH)

TSH is also known as thyrotropin, an anterior
pitutary hormone which is controlled by
hypothalamic hormone TRH. It has been reported
that increased thyroid hormone inhibits anterior
pitutary secretion of TSH mainly by direct effect
on the anterior pitutary itself and by much weaker
effects acting through the hypothalamus3.
Regardless of the mechnism of the feedback, its
effect is to maintain an almost constant

concentration of free thyroid hormones in the
circulating body fluids. The whole basis of TSH
as a biological marker is as follows, a high value
indicates an underactive gland and a low TSH
value indicates an overactive gland. Hence
elevated level of TSH indicates primary
hypothyroidism and low TSH level indicates
hyperthyroidism. The serum TSH is a preferred
test since TSH only can detect mild i.e. subclinical
degrees of excess or deficient thyroid hormones.
But less sensitive TSH assays are prone to
produce false negative results on sample with
subnormal TSH concentrations. With improved
sensitivity (functional sensitivity </=0.02 mIU/L)
in TSH assay, it is now considered that TSH
measurement is a more sensitive test than FT4
for detecting hypo and hyperthyroidism. Hence,
some countries now promote TSH as first strategy
for diagnosing thyroid dysfunction. Other
countries still favor the TSH+FT4 combined
approach as diagnosis only by TSH strategy can
miss patients with Central hypothyroidism or TSH
secreting pitutary tumor 4. One has to also keep
in mind that TSH/FT4 relationship can be
discordant in conditions like sick euthyroid states,
pregnancy related increased thyroxine binding
globulin and hCG mediated thyroid stimulations.
In one of the population surveys, the prevalence
of subclinical hypo-and hyperthyroidism with
abnormal TSH and normal FT4 has been reported
to be about 10% and 2% respectively 5. Despite
the clinical sensitivity of TSH, a TSH central
strategy has two primary limitations. First, it
assumes that hypothalamic-pitutary function is
intact and normal. Secondly, it assumes patient’s
thyroid status is stable 4. If above criteria are not
met, serum TSH results can give misleading
disgnosis. TSH is a labile hormone and subject to
non-thyroidal pituitary influences i.e.
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glucocorticoids, somatostatin, dopamine etc that
can disrupt the TSH/FT4 relationship 6 .When
investigating the cause of an abnormal TSH with
normal FT3 and FT4, it is important to repeat TSH
level after 3 weeks to confirm the abnormal TSH
level. After confirming a high TSH abnormality, a
TPOAb measurement is a necessary for
establishing the presence of thyroid autoimmunity
as the cause of mild (subclinical) hypothyroidism.
The development of thyroid failure is considered
when higher concentration of TPOAb is present.
After confirming a low TSH abnormality it can be
difficult to establish a diagnosis of mild
(subclinical) hyperthyroidism 7. If a multinodular
goiter is present then thyroid autonomy is the
likely cause of mild (subclinical) hyperthyroidism.

Further, there are no data available on the relative
importance of biochemical thyroid stimulating
hormone test and clinical symptoms and signs in
assessing thyroid dysfunction. Secretion of
thyroid stimulating hormone is influenced by
many factors other than the negative feedback
inhibition by thyroxine or triiodothyronine.
Changes in thyroid stimulating hormone, thyroxine,
and triiodothyronine concentrations during
systemic illness are not understood properly.
Thyroid stimulating hormone cannot be
interpreted in patients with systemic illness.
Because of the above factors possibility of false
positive and false negative results should be
considered while interpreting thyroid stimulating
hormone concentrations 8.

TSH and Pregnancy

Serum TSH value during pregnancy is influenced
by the thyrotropic activity of elevated circulating
hCG concentration. Thus by using classical
reference range for serum TSH, one may
misdiagnose hypothyroidism in normal women
who have high TSH level and hyperthyroidism in
normal women who have low serum TSH value 9 .
To overcome this problem the clinical picture
should go hand in hand with TSH interpretation.
One should also consider that pregnancy related
volume increase with sympathetic activation
complicates the clinical interpretation. Therefore if
clinical suspicion is high, serial TSH estimations
in weekly or twice weekly intervals initially are
important in reaching the correct diagnosis.

Hypothyroidism and pregnancy

The prevalence of  cl inical  and sub-cl inical
hypothyroidism during pregnancy is estimated
to  be  0 .3  to  0 .5% and 2 .3% respect ively.
Chronic autoimmune thyroidi ts  is  the main
cause of hypothyroidism during pregnancy 10.

Maternal Aspects: There is known association
between hypothyroidism and decreased fertility.
Many years ago hyperprolactinaemia due to
increased hypothalamus TRH secretion was
believed to be cause of infertility. Recent
epidemiological and clinical observations of a
large number of patients demonstrated that
hypothyroidism is associated with only minor
menstrual disturbances and minimal change in
serum prolactin concentration 11 .Thyroid
hormones modulate the LH and FSH mediated
control of granulosa cell function. Thus
hypothyroidism interferes with ovulation and
therefore results into low conception rate. Patient
with basal TSH less than 2.5 mIU/l or TRH
stimulated TSH less than 20mIU/l treated with T4
therapy had increased conception rate 12.
Hypothyroidism in pregnant women carry an
increased risk for early and late obstetric
complications like abortion, gestational
hypertension, placental abruption and PPH. These
complications are more frequent with over
thypothyroidism (OH) than sub clinical
hypothyroidism (SCH). When they were
adequately treated with thyroxine, the risk of
obstetric complications is significantly reduced13.
Glinor D et al reported that abortion rate is higher
with higher basal TSH and not with elevated
thyroid antibodies 14 while others reported that
there is significant abortion rate in presence of
antibodies to thyroid peroxide or thyroglobin 15.

Fetal Aspects: Untreated maternal OH & SCH
are associated with adverse neonatal outcomes
including premature  bi r th ,  LBW, RDS and
per inata l  deaths  13.  Thyroid  hormone is
necessary for normal fetal brain development.
There  was  s ignif icant  increased r isk  of
impairement  in  neuropsychological  indices
including IQ scores and school learning ability
in the offspring of hypothyroid mothers 16.
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Hyperthyroidism and pregnancy

The prevalence of hyperthyroidism in the United
States is approximately 1% (0.4% clinical and 0.6%
subclinical) and during pregnancy it is o.1 to
0.4%(12). Grave’s disease contributes to  about
85% of hyperthyroidism 17. When subnormal TSH
concentration is detected during pregnancy
hyperthyroidism must be ruled out due to normal
physiological changes during pregnancy and
hyperemesis gravidarum. Overt hyperthyroidism
has adverse effect on the mother and fetus. In
the normal pregnant woman, TSH level typically
falls in the mid to late first trimester coincident
with rising hCG levels. Therefore, subnormal serum
TSH level in the first half of pregnancy should
not be interpreted as hyperthyroidism 18.

Maternal Aspects:  Improper treatment of
thyrotoxicosis can increase the risk of medically
indicated preterm delivery. In retrospective studies
of 450 patients by Millar L K et al 19 , the rates
of complications of preeclampsia 7% vs. 22%,
congestive heart failure 3% vs. 60% and thyroid
storm 2% vs. 21% in treated v/s untreated
patients respectively. Even in those hyperthyroid
women in whom control was achieved before
delivery, the incidences of preeclampsia (11.1%)
and preterm delivery (8.4%) were more than
control 20. Poorly controlled hyperthyroidism is
also associated with increased risk of IUGR, LBW
and perinatal mortality 21.

Fetal Aspects : It is associated with significant
risk of fetal and neonatal thyroid disease which
presents as fetal tachycardia, IUGR, fetal cardiac
failure and fetal goiter 22.

Clinical Utility of TSH Assays : (Functional
Sensitivity < 0.02 mIU/L) Serum TSH
measurements are an important pre-natal and first
trimester screening test to detect mild (subclinical)
hypothyroidism in the mother and is the sensitive
test for detecting mild (subclinical), as well as
overt, primary hypo-or hyperthyroidism. It has
been observed that majority of healthy euthyroid
subjects have a serum TSH concentration below
2.5 mIU/L. Patients with a serum TSH above 2.5
mIU/L when confirmed by a repeat TSH
measurement made after 3 weeks, indicates the
early stages of thyroid failure with positive
TPOAb test. With serial serum TSH measurement

the L-T4 replacement dose for primary
hypothyroidism and for monitoring L-T4
suppression therapy is done. Only TSH cannot be
used to diagnose central hypothyroidism. When
the serum FT4 is low and yet the serum TSH is
only minimally elevated (<10 mIU/L), a diagnosis
of central hypothyroidism should be done.

Conclusion

Thyroid dyfunctions are commonly seen in
obstetrics & gynaecology and are associated with
poor outcome. With Functional Sensitivity of </=
0.02 mIU / Serum TSH measurement is a reliable
test for detecting mild (subclinical), as well as
overt primary hypo-or hyperthyroidism. But
secretion of thyroid stimulating hormone is
influenced by many factors other than the
negative feedback inhibition by thyroxine or tri-
iodothyronine. Thyroid stimulating hormone
cannot be interpreted in patients with systemic
illness and other dysfunctions like central
hypothyroidism. Serum TSH value during
pregnancy is influenced by the thyrotropic
activity of elevated circulating hCG concentration
particularly near the end of first trimester.
Therefore by using classical values of reference
range for serum TSH, one may misdiagnose
thyroid dysfunction. All above factors can reduce
the diagnostic accuracy of serum TSH resulting
into mismanagement of Thyroid Dysfuctions,
particularly during pregnancy and put TSH in a
miserable state.

References

1. Weetman AP. Hypothyroidism: screening and
subclinical disease. BMJ. 1997;314:1175–78.

2. Skinner GRB, Thomas R, Taylor M  et al.
Thyroxine should be tried in clinically
hypothyroid but biochemically euthyroid patients.
BMJ. 1997;314:1764.

3. Guyton & Hall The Thyroid Metabolic Hormones
Text book of Medical Physiology Ninth edition
1998, 75:951-53

4. Wardle CA, Fraser WD, Squire CR. Pitfalls in the
use of thyrotropin concentration as a first-line
thyroid-function test. Lancet 2001;357:1013-14.

5. Hollowell JG, Staehling NW, Hannon WH  et al.
Serum thyrotropin, thyroxine and thyroid
antibodies in the United States population (1988

Purandare Chittaranjan N



21

to 1994)|N HANES III. J Clin Endocrinol Metab
2002;87:489-99.

6. Samuels MH, McDaniel PA. Thyrotropin levels
during hydrocortisone infusions that mimic fasting-
induced cortisol elevations: a clinical research
center study. J Clin Endocrinol
Metab1997;82:3700-

7. Drinka PJ, Siebers M, Voeks SK. Poor positive
predictive value of low sensitive thyrotropin assay
levels for hyperthyroidism in nursing home
residents. South Med J 1993;86:1004-7.

8. Denis S, J O’Reilly, consultant clinical biochemist
Thyroid function tests—time for a reassessment
Am J Med1990;89:602-8. BMJ. 2000;320(7245):
1332–34.

9. Panesar NS, Li CY, Rogers MS Reference intervals
for thyroid hormones in pregnant Chinese women.
Ann Clin Biochem 2001;38:329–32.

10. Abalovich M, Gutierrez S, Alcaraz G et al.
Overt and subclinical hypothyroidism complicating
pregnancy. Thyroid 200; 12:63–68.

11. Raber W, Gessl A, Nowtony P et al.
Hyperprolactinaemia in hypothyroidism: clinical
significance and impact of TSh normalization Clin
Endocrinol 2003;58:185-89.

12. Raber W, , Nowtony P, Vierhapper H, Thyroxine
treatment modified in infertile women according to
thyroxine releasing hormone testing : 5 yr follow
up of 283 women referred after exclusion of
absolute causes of infertility. Human Reproduction
2003,18;707-14.

13. Leung AS, Millar LK, Koonings PP etal.
Perinatal outcome in hypothyroid pregnancies.
Obstet Gynecol 1993;81:349–53.

14. Glinoer D, Riahi M, Grun JP et al.  Risk of
subclinical hypothyroidism in pregnant women
with asymptomatic autoimmune thyroid disorders.
J Clin Endocrinol Metab 1994;79:197–204.

15. Stagnaro-Green A Clinical review 152: Postpartum
thyroiditis.  J Clin Endocrinol Metab 2002;
87:4042–47.

16. Iskaros J, Pickard M, Evans I, Sinha A, Hardiman
P, Ekins R Thyroid hormone receptor gene
expression in first trimester human fetal brain. J
Clin Endocrinol Metab 2000;85:2620–23.

17. Hollowell JG, Staehling NW, Flanders WD et al.
Braverman LE Serum TSH, T

4
, and thyroid

antibodies in the United States population (1988
to 1994): National Health and Nutrition
Examination Survey (NHANES III). J Clin
Endocrinol Metab 2002; 87:489–99.

18. Hershman JM 1999 Human chorionic
gonadotropin and the thyroid: hyperemesis
gravidarum and trophoblastic tumors. Thyroid
9:653–57.

19. Millar LK, Wing DA, Leung AS et al. Low birth
weight and preeclampsia in pregnancies
complicated by hyperthyroidism. Obstet Gynecol
1994;84:946–49.

20. Davis LE, Lucas MJ, Hankins GD, Roark ML,
Cunningham FG 1989 Thyrotoxicosis complicating
pregnancy. Am J Obstet Gynecol 160:63–70

21. Peleg D, Cada S, Peleg A et al.  The relationship
between maternal serum thyroid-stimulating
immunoglobulin and fetal and neonatal
thyrotoxicosis. Obstet Gynecol 2002; 99:1040–43.

22. Luton D, Le Gac I, Vuillard E  et al. Management
of Graves’ disease during pregnancy: the key role
of fetal thyroid gland monitoring. J Clin
Endocrinol Metab 2005;90:6093–98

Dr. Purandare Chittaranjan N.
Purandare Griha,

31/C, Dr. N. A. Purandare Marg,
Mumbai - 400 007.

Email : dr.c.n.purandare@gmail.com
Mobile : 98200 88183

Editorial


