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ABSTRACT

Polycystic ovary syndrome (PCOS) is among the commonest endocrine conditions of women
of reproductive age, and thyroid disease is among the commonest endocrine conditions of
women in general. It is hardly surprising that the two are often found together, but whether
they are linked by more than chance is less clear. This narrative review asks what the
published literature says about thyroid function abnormalities in women with PCOS, how
those abnormalities are defined and measured, and how much weight the evidence can bear. It
draws on work on the diagnosis of PCOS, thyroid physiology and autoimmunity, insulin
resistance and adiposity, and reproductive and pregnancy outcomes, and it reports no new
data. Several studies describe more frequent subclinical hypothyroidism and thyroid
autoimmunity in women with PCOS, but the reports differ in diagnostic criteria, reference
ranges, body weight, iodine status and the populations sampled, and many are small,
single-centre and cross-sectional. Two broad explanations are discussed: a shared
autoimmune or hormonal background, and a metabolic route through insulin resistance and
adiposity. Neither has been shown to be sufficient. The review concludes that thyroid testing
in PCOS is reasonable, that a single raised thyrotropin result should be interpreted with care,
and that larger, prospective studies using consistent criteria are needed.
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1. Introduction signs of androgen excess and, in some
Polycystic ovary syndrome (PCOS) is one definitions, ~ovarian ~ appearance  on
of the commonest endocrine conditions of ultrasound (1, 2), and it carries metabolic
women of reproductive age. It is diagnosed and reproductive consequences well
on a combination of irregular ovulation, beyond the menstrual cycle (3, 4). Thyroid
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disease is also common in women,
particularly mild hypothyroidism and
thyroid autoimmunity (5, 6), so some
overlap is expected by chance alone.

The question is whether the overlap in
PCOS exceeds chance, and if so, why.
Several clinical series report raised
thyrotropin and thyroid antibodies more
often in women with PCOS than in
comparison groups (7, 8, 9); others find
little difference. Because thyroid hormone
influences ovulation, body weight and
pregnancy (10, 11), an unrecognised
thyroid problem is not trivial.

This article reviews how thyroid status is
defined and measured in women with
PCOS, which autoimmune and metabolic
routes might link the two conditions, and
how far the reported associations can be
trusted. No new patient data are presented
and no local series is reported. The aim is a
fair account of what is known and what is
merely repeated.

2. Literature Review

2.1 Polycystic Ovary Syndrome:
Definition and Variation

No single test diagnoses PCOS. The
Rotterdam consensus accepted two of three
features (oligo-ovulation or anovulation,
hyperandrogenism, and polycystic ovarian
morphology) once other causes are
excluded (1). Earlier criteria placed more
weight on androgen excess (12), and the
international  guideline retained the
Rotterdam approach (3). Prevalence
depends on the criteria applied (13, 14).

For thyroid studies the heterogeneity
matters: a sample of women with the full
anovulatory, hyperandrogenic phenotype is
more insulin-resistant than one including
milder phenotypes (15, 16). PCOS
probably arises from genetic susceptibility,
androgen production and metabolic factors
(17, 18), and guidance advises excluding
thyroid disease in the work-up because it

can mimic some features (19). This is why
the same condition can look common in
one report and unremarkable in the next.

2.2 Thyroid Function and How
Abnormality Is Defined

Thyroid hormones act on nearly every
tissue by altering gene expression (20), and
they regulate energy expenditure, lipid
handling and glucose metabolism (21).
Thyroid status is judged mainly from
serum thyrotropin, which rises when the
gland under-performs, with free thyroxine
and, where autoimmunity is suspected,
antibodies to thyroid peroxidase (22).
Table 1 lists the states discussed.

Defining abnormal is less simple than it
sounds. Some authors contend that the
upper thyrotropin limit is set too high
because people with occult thyroid disease
were included when it was derived (30,
31). Subclinical hypothyroidism, a raised
thyrotropin with normal free thyroxine, is
the state most often reported in PCOS, and
its clinical significance remains debated
(25, 32). Small shifts in a laboratory
cut-off can move many women across the
line without any change in their

physiology.

Table 1. Thyroid states discussed in this review.

State Pattern Comment
Overt TSH high, free Treated (23,
hypothyroidism | T4 low 24)
Subclinical TSH high, free Debated (25,
hypothyroidism | T4 normal 26)

Thyroid Antibodies Female excess
autoimmunity | present (27, 28)
Hashimoto Autoimmune Usual cause
thyroiditis gland damage (29)

Note: Qualitative; reference ranges differ between
laboratories, so no cut-offs are given.

2.3 Thyroid Autoimmunity in Women

Autoimmune thyroid disease is
considerably more common in women than
in men (27), part of a wider female excess

Kavanagh, Ashford and Prochazka, 2019 | 10.62644/iajlb.2019.v16.i4.pp19-26 20


https://iajlb.org
https://iajlb.org
https://doi.org/10.62644/iajlb.2019.v16.i4.pp19-26
https://doi.org/10.62644/iajlb.2019.v16.i4.pp19-26

DOI: https://doi.org/10.62644/iajlb.2019.v16.i4.pp19-26

Indo-Am. J. of Life Sc & Bt | Vol. 16, Issue 4, 2019 | pp 19-26

Indo-Am. J. of Life Sc & Bt. 2019

gl fa

A I ndo-American Journal of Life Siences and Blotechnology

ISSN 2347-2243 iajlb.org
Vol.16, Issue 4, 2019

of autoimmune disease (28). Hashimoto
thyroiditis is the wusual cause of
hypothyroidism  in  iodine-sufficient
regions (29), and antibodies are found in a
sizeable minority of symptom-free women
(5, 33), so they would turn up in some
women with PCOS even if the conditions
were unrelated.

Even so, several groups report antibodies
or ultrasound features of thyroiditis more
often in women with PCOS than in
controls (7, 8). One group suggested that
the  oestradiol-progesterone  balance,
disturbed in anovulatory women, might
favour autoimmunity (34). The idea rests
on association alone. Read this way, a
normal result in a small sample is not proof
that the abnormality is absent.

2.4 Insulin Resistance, Adiposity and
Lipids

Insulin resistance is a central feature of
many cases of PCOS, amplified by body
weight (15), and women with PCOS have
higher rates of impaired glucose tolerance
and diabetes (16). Thyroid hormone and
insulin act on overlapping pathways (35),
so a metabolic route from PCOS to a raised
thyrotropin is plausible.

Body weight is the most obvious
confounder. Thyrotropin tends to rise with
body mass index in population studies (36,
37), and many women with PCOS carry
excess weight. Yet one study found
thyrotropin  associated  with  insulin
resistance in PCOS independently of body
mass index (38), so weight alone may not
explain everything. Thyroid dysfunction
also alters lipids (39), adding to the
cardiometabolic picture of PCOS, a picture
already shaped by weight, glucose
handling and androgen excess. A raised
thyrotropin here has more than one
possible cause. The point is not that these

studies are poor, only that their results
travel less far than the abstracts suggest.

3. Materials and Methods

3.1 Scope and Question

The review asks one question in three
parts. Are thyroid abnormalities, chiefly
subclinical hypothyroidism and
autoimmunity, reported more often in
women with PCOS? What mechanisms
explain any excess? And how reliable are
the reports? The question was divided into
points on which a study can succeed or
fail, such as definitions, sampling and
confounding. None of these steps is
complicated, but each is easy to skip when
a result looks familiar.

3.2 Literature Assembly

The review draws on published,
peer-reviewed work on PCOS diagnosis
and phenotypes, thyroid physiology and
measurement, thyroid autoimmunity,
insulin resistance and adiposity, and
reproductive outcomes. Sources were
chosen for relevance, standing in the field
and clarity of method; guidelines and large
reviews framed definitions.

No formal systematic search was run and
none is claimed. This is a narrative
synthesis, and the selection of sources
reflects the authors’ judgement. The
review is thus a guide to the structure of
the evidence, not to the size of any
association, and it quotes no prevalence
figures from individual studies.

3.3 Appraisal Framework

Each study was read against five questions,
summarised in Table 2: which PCOS
criteria were used, which thyrotropin limit
defined abnormality, whether weight was
reported, whether  antibodies = were
measured, and who was sampled. Each is
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quick to check and easy to overlook. It is a
habit worth keeping even when the answer tmmune layer
Seems ObVious_ -::IDII'\HI'.-HI[H. sex hormones
X
Table 2. Questions used to appraise studies of Metabolic layer
therId flll'lCthl'l in PCOS. insulin resistance, adiposity, lipids
Question Why it matters Sources : Endocrine layer :
WhiCh PCOS . thyrotropin, thyroid hormone, androgens
criteria? Phenotypes differ (1, 13) - -
3 - Reproductive layer
Wh.lCh TSH CUt Offs Change case (30, 31) ovulation, fertility, pregnancy
limit? counts :
Weight - . .
reported? Adiposity raises TSH | (36, 37) Figure 1. Layers through which thyroid and
Antibodies Separates ovarian axes may interact (schematic, not data).
measured? autoimmune cases (22)

Note: The authors’ working framework, not a
validated instrument.

4. Results

4.1 What the Studies Describe

The most consistent finding across the
clinical series is a higher frequency of
subclinical hypothyroidism, or raised
thyrotropin, in women with PCOS (9, 38).
Overt hypothyroidism is described less
often, and overt hyperthyroidism hardly at
all: the shift is at the mild end of the
distribution (26). Figure 1 sketches the
layers through which the thyroid and
ovarian systems might interact.

Many of these reports are cross-sectional,
single-centre and based on women
attending a specialist clinic. Referral
selects for women whose symptoms are
more severe or whose results are already
abnormal, and a clinic sample is rarely a
random one, so the numbers do not
describe PCOS in the community (6, 33).

4.2 Autoimmunity and the Hormonal
Milieu

Reports of thyroid autoimmunity are more
striking than those of dysfunction. Several
authors found antibodies or sonographic
signs of thyroiditis more often in women
with PCOS (7, 8, 34). If real, this supports
a shared autoimmune or hormonal
background (Table 3). If not, it may reflect
selection, since a woman already under
endocrine review is more likely to have her
antibodies checked. Many
antibody-positive women keep a normal
thyrotropin for years (27, 29).

Table 3. Proposed links between thyroid

function and PCOS.

Link Basis Status
Shareq autoi Clqsterlng in some Mixed
mmunity series (7, 8)

Insulin Thyroid hormone alters

. glucose handling (21, | Plausible

resistance
35)

L Weight and TSH rise .
Adiposity together (36, 37) Likely
Sex Oestrogen—progesteron .
hormones e balance (28, 34) Speculative

Note: Status is the authors’ reading of the cited work,
not a formal grading.

4.3 Measurement, Confounding and
Reading a Raised Result

Reference limits differ ~ between
laboratories and populations, and a woman
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can be classed as normal in one and
abnormal in another (22, 30). Figure 2
maps how consistent the literature is on
each question. Thyrotropin also varies
within a person from day to day, so a
single raised value may not persist on
repeat testing. A thyroid result taken once,
on one morning, is a snapshot and not a
diagnosis.

Weight and insulin resistance can raise
thyrotropin on their own (35, 36, 37), so a
mildly raised value does not necessarily
mean thyroid disease. A reasonable
reading sequence (Figure 3) is to repeat the
test, check free thyroxine and antibodies,
consider weight and recent illness, and
only then decide what the value reflects
(23, 24). This describes how reports are
best read, not advice for an individual
patient.

Mild elevations of thyrotropin in
non-pregnant adults often settle on their
own, and the benefit of treating them is
uncertain (25, 26); in women planning
pregnancy guidelines recommend closer
attention (40). Timing matters as well,
because a value measured during illness or
rapid weight change may read differently
later. Irregular cycles complicate this
further, since no single day means the
same thing in every woman.

Consistent Mixed  Sparse

Subclinical hypothyroidism
reported

Antibodies reported

Weight as contributor
Shared autoimmune cause
Metformin and thyrotropin
Benefit of treating

mild cases
schemaric, not .|iul’\'.'
Figure 2. Qualitative evidence map by question;

shading shows how consistent the literature is, not
any count (schematic, not data).

4.4 Treatment and Its Effects on
Thyroid Tests

Metformin is widely used in PCOS to
improve insulin sensitivity, and a study of
women with PCOS reported a fall in
thyrotropin during treatment (41). If that
holds, some of the apparent thyroid
abnormality may be reversible through the
metabolic route, though the evidence is
limited to small studies and the mechanism
is not established. Replacement therapy for
overt hypothyroidism is well established
(23, 24); for mild elevations the decision to
treat is individual and guideline-dependent
(19, 32).

In short, the literature supports only a
cautious statement. Raised thyrotropin and
thyroid antibodies appear to be reported
more often in women with PCOS, the mild
end of thyroid dysfunction is the most
affected, and obesity, insulin resistance
and autoimmunity are all candidate
explanations. How much of the excess is
real, and how much reflects selection,
measurement and weight, is not settled.
That is a modest conclusion, and it is the
one the literature currently supports.

Raised thyrotropin in a woman with PCOS

Figure 3. Reading a raised thyrotropin result in a
woman with PCOS (schematic decision sequence,
not data).

5. Discussion
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5.1 Interpretation

The main finding is a conditional one.
Thyroid abnormalities are reported more
often in women with PCOS in many, but
not all, studies, concentrated in subclinical
hypothyroidism and autoimmunity. That
fits both a shared autoimmune background
and a metabolic explanation through
insulin resistance and adiposity (17, 21),
and the present literature cannot choose
between them. Nothing in this reading
argues against testing; it argues for
interpreting each result in context.

5.2 Limitations

This is a narrative review and shares the
limitations of that form. Source selection
reflects judgement, no formal search or
quality scoring was done, and no
prevalence figures are quoted. Several of
the clinical series cited are small and
single-centre, and are cited for the pattern
they describe, not for effect sizes. Reviews
are more useful when they say where the
evidence stops than when they smooth it
over.

5.3 Directions for Future Work

Three needs stand out: prospective studies
that recruit women with PCOS by one
stated set of criteria and compare them
with weight-matched women using the
same laboratory and thyrotropin limit;
follow-up of antibody-positive women;
and trials of whether treating mild thyroid
abnormalities changes ovulation,
pregnancy or metabolic outcomes. These
points apply with equal force to many
other conditions that cluster with PCOS,
not to the thyroid alone.

6. Conclusion

Thyroid function abnormalities, chiefly
subclinical hypothyroidism and thyroid
autoimmunity, are reported more often in
women with PCOS than in comparison
groups, though not uniformly. The reports

are limited by differing criteria, reference
limits, body weight, referral patterns and
small samples, and autoimmune and
metabolic explanations are both plausible
but unproven. Thyroid assessment is a
reasonable part of the evaluation of PCOS,
and a raised thyrotropin should be read
with attention to weight, antibodies and
repeat testing.
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