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Dear Friends,

Gree�ngs from ISAR,

ART is on the run and so are we running, but in this rut of number games, 

somewhere we forget the right ingredients of the recipe for a healthy 

future genera�on. ISAR this year has taken up the task of Moving towards, 

“Be�er prac�ces, Be�er outcomes” and are touching upon many areas 

which will improve our understanding and help us manage our pa�ents 

well. keeping this in mind a series of monographs are being prepared for 

easy reading on topics of academic interest which will impact outcomes in 

our prac�ces and I am very happy to present to you our first of the series 

on a much talked about, yet lesser understood topic of “Thyroid 

Dysfunc�on and reproduc�on”

“There is no limit to how good you can get in pursuit of perfec�on.” 
Sachin Kumar Puli

Let us keep our pursuit towards perfec�on on.

Thanks to the wonderful efforts of Dr Madhuri Pa�l and Special Interest 

Group team on Reproduc�ve endocrinology for this very crisp document 

for easy reference and understanding.

Look forward to receiving many more similar ones.
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Role of thyroid in Female reproduc�on

Introduc�on

Thyroid dysfunc�on affects many organs including 

• Male and female gonads

• Interferes with human reproduc�ve physiology

• Reduces the likelihood of 

pregnancy 

• Adversely affects 

pregnancy outcome

Thus thyroid func�on 

evalua�on becoming 

relevant in the algorithm of 

reproduc�ve dysfunc�on 

Thyroid Produces and 

Secretes two principal Metabolic Hormones

Thyroxine (T ) and triiodothyronine (T ) which are 4 3

• Required for homeostasis of all cells

• Influence cell differen�a�on, growth, and metabolism

• Considered the major metabolic hormones because they target 

virtually every �ssue

Func�ons of Thyroid-

S�mula�ng Hormone (TSH)

• Regulates thyroid hormone 

produc�on and secre�on

• Is regulated by the nega�ve 

feedback ac�on of T  and T4 3
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Role of thyroid in Reproduc�on

Thyroid gland and gonadal axis interact con�nuously before and during 

pregnancy

• Adequate levels of circula�ng thyroid hormones (TH) are of primary 

importance for normal reproduc�ve func�on

• T3 modulates FSH and LH ac�on on steroid biosynthesis 

• Mul�ple T3 binding sites have been iden�fied in mammalian granulosa 

and stromal cells, and oocytes 

• Any impairment of T3 concentra�ons is a cause of disrup�on of the 

normal female reproduc�ve func�on
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Pa�ents who are likely to be at increased 
risk of thyroid dysfunc�on
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• Family history of thyroid disease

• Presence of goiter

• Pa�ents with other autoimmune diseases (e.g. type 1 diabetes, coeliac 

disease)

• Pa�ents with dyslipidemia (high cholesterol and/or high triglyceride)

• Those taking drugs like amiodarone, lithium, interferon

• Past history of neck surgery or irradia�on

• Recent exposure to iodinated radiological contrast agents

• Suspicious thyroid symptoms postpartum or a previous episode of 

postpartum thyroidi�s

• Chronic cardiac failure, coronary artery disease, arrhythmias, pulse 

>90/min and hypertension

• Menstrual disturbance or unexplained infer�lity

• Some gene�c condi�ons (e.g. Down, Turner syndromes)

• Previous history of miscarriage or ore-term labour

• Obesity

There was high prevalence of hypothyroidism among women with family 

history, autoimmune disorder, dyslipidaemia, chronic heart disease, 

obesity, sub-fer�lity, certain gene�c condi�ons like Down and Turners 

Syndrome and those on certain drugs like amiodarone, lithium and 

interferon
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Causes of thyroid Disease

Causes of hypothyroidism

Primary Hypothyroidism

1. Autoimmune disease

  Atrophic thyroidi�s•

  Hashimoto's thyroidi�s•

2. Iatrogenic

 Radiotherapy• 

 Thyroidectomy• 

 An�thyroid drugs• 

Causes of hyperthyroidism

1. Autoimmune 

 Grave's disease• 

2. Toxic nodular goiter

3. Toxic adenoma

4. Subacute thyroidi�s

5. Iodine therapy

6. Drugs

 • Amiodarone

 • Lithium

3. Transient

 Subacute thyroidi�s • 

 Postpartum thyroidi�s• 

4. Iodine deficiency

Secondary Hypothyroidism

• Pituitary Failure

• Pituitary Tumour

References

Jefferys A, Vanderpump M, Yasmin E. Thyroid dysfunc�on and reproduc�ve health. The Obstetrician & 

Gynaecologist. 2015 Jan 1;17(1):39-45.

Ter�ary Hypothyroidism

• Hypothalamic failure

Screening infer�lity pa�ents for thyroid 
dysfunc�on

• Thyrotoxicosis, subclinical hypothyroidism and overt hypothyroidism, 

and autoimmune thyroid disease linked with reduced fer�lity

• Screening all symptoma�c pa�ents essen�al

• But today screening asymptoma�c pa�ents both female and male has 

become mandatory, though ini�ally  rou�ne or opportunis�c screening 

of asymptoma�c pa�ents was not recommended as there was no 

evidence suppor�ng the benefits of trea�ng asymptoma�c pa�ents

• Most situa�ons use TSH as the sole test for thyroid func�on

• Addi�on of Free T4 and thyroid an�body helps in iden�fying subclinical 

hypo and hyper thyroidism and thyroid autoimmune disorders

• As improvements in reproduc�ve outcomes are seen in those in whom 

the serum TSH is less than 2.5 mU/l, serum 

TSH levels should be maintained below 2.5 

mU/l for those with both clinical and 

subclinical hypothyroidism

• A first finding of subclinical hypothyroidism 

(serum TSH of more than 2.5 mU/l with 

normal free T4) should prompt a repeat 

serum TSH level and for thyroid 

autoan�bodies to be checked. If the serum 

TSH persists above 2.5 mU/l

• Women who are euthyroid with AITD,  close 

monitoring of thyroid func�on if pregnancy 

results and monitoring of fetal wellbeing and 

subsequently neonatal review is essen�al 

8 9
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Interpre�ng Results of thyroid tests and possible 
explana�ons for various result combina�ons

High

TSH

Irregular use of 
thyroxine 
Amiodarone 
Pituitary 
hyperthyroidism 
(TSH-producing 
pituitary tumour - 
rare) Thyroid 
hormone 
resistance (very 
rare)

Subclinical 
Hypothyroidism
T4 under 
replacement

Primary 
hypothyroidism

Normal 

TSH

As above Some 
drugs (steroids, 
Beta-blockers, 
NSAIDS) Non-
thyroidal illness T4 
replacement 
(some�mes 
stablises With 
normal TSH and 
FT4) 

Normal Some drugs 
(an�convulsants, 
an�-T3, an�-T4)
Pituitary or 
hypothalamic 
hypothyroidism
Severe non -
thyroidal illness

Low 

TSH

Primary 
hyperthyroidism 

Subclinical 
hyperthyroidism 
Subtle T4 over 
replacement Non-
thyroidal illness 

Pituitary or 
Hypothalamic 
hypothyroidism 
Severe non-
thyroidal illness

The above table gives the diagnosis and probable cause of thyroid disease 

with TSH and T4 values 

High T4 Normal T4 Low T4
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Hormonal changes in Thyrotoxicosis 

Changes in SHBG Normal T4 Low T4

• Increased SHBG 

• Estrogen level 2-to 
3-fold higher 
compared to 
normal women 
during all phases of 
menstrual cycle 

• Metabolic clearance 
rate of E2 is 
decreased due to 
increased binding to 
SHBG

• Progesterone levels 
decreased w

• Mean plasma levels 
of testosterone and 
ASD increase 

• Produc�on rates of 
testosterone and 
ASD are significantly 
elevated 

• Conversion ra�o of 
ASD to estrone, and 
testosterone to E2 
is increased 

• Mean LH levels in 
both the follicular 
and luteal phases of 
menstrual cycle are 
significantly higher 

• LH peaks may be 
absent in pa�ents 
with amenorrhea 

• Baseline FSH levels 
may be increased 

• Augmented Gn 
response to GnRh

Hyperthyroidism results in 

• Menstrual disturbances - 

 • • Amenorrhea   Hypomenorrhea

  • • Oligomenorrhea  Anovula�on

• Reduced Fer�lity in both subclinical and overt hyperthyroidism

• Suppressed serum TSH was more frequent in all infer�le women when 

TPO-An�bodies were posi�ve as compared to women who were not 

TPO-An�bodies posi�ve (7 vs 1%; P <0.05) 

• One study has shown doubling of miscarriage rate in a group of 

hyperthyroid women without AITD, compared with euthyroid controls. 

The proposed mechanism was a toxic effect of excess thyroid hormone 

on embryogenesis. 
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Hormonal changes in Hypothyroidism

Changes in SHBG 
and E2

Changes in androgens Changes in FSH 
and LH

• Plasma blinding 
ac�vity of SHBG 
decreased which 
result in decreased 
plasma 
concentra�ons of 
E2, but increase in 
unbound frac�ons

• Decreased rates of 
metabolic clearance 
of estrone

• Increase in 
excre�on of 2 
oxygenated 
estrogen

• Decreased rates of 
metabolic clearance of 
ASD

• Plasma blinding ac�vity 
of SHBG is decreased 
which result decreased 
plasma concentra�on o 
testosterone, but 
increase in unbound 
frac�ons 

• Increase in peripheral 
aroma�za�on

• 5 alpha/beta ra�o of 
androgen metabolites 
decreased

• Blunted or 
delayed LH 
response to 
GnRH

• In presence of 
delayed LH 
response, 
serum PRL 
concentra�on 
may be 
increased due 
to hypothalamic 
TRH increasing 
both TSH and 
PRL secre�on
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• Mean dura�on of infer�lity was significantly longer in women with 

hypothyroidism 3.8 vs. 2.6 years (P< 0.005). Higher serum TSH levels 

have greater menstrual disturbance and anovulatory cycles. 

• In women with PCOS, a significant associa�on was seen between 

thyroid dysfunc�on as reflected by TSH > 2 mIU/l, and insulin 

resistance, which was independent of age and BMI 

• Greater than threefold increased risk of abnormal CCCT in infer�lity 

pa�ents with hyperprolac�nemia and abnormal thyroid func�on as 

compared with age-matched controls (18.6% vs 6.98 %). Therefore, 

pa�ents with hyperprolac�nemia and thyroid dysfunc�on with elevated 

FSH levels should have CCCT repeated a�er their endocrinopathy is 

corrected 

• With COS, SCH may occur, which may alter treatment outcome

• Marked rise in E2 levels associated with controlled ovarian s�mula�on 

(COS) (Rapid 10-fold E2 increase a�er COS - 3492 vs. 359 pmol/L (P < 

0.0001)) induces an addi�onal strain on the hypothalamic-pituitary-

thyroid axis and impairs TH distribu�on and kine�cs. 

• Elevated E2 levels induce a marked increase in serum T4- binding 

globulin (TBG)concentra�ons (34 vs. 25 mg/liter; P < 0.0001) 

• Serum TSH increased significantly a�er COS and are higher as 

compared with pre-COH values, (3.0 verses 2.3 mIU/liter P < 0.0001) 

• Severely impair thyroid func�on following COS without thyroid 

autoimmunity is transient, while in the presence of thyroid 

autoimmunity might   lead to abnormal thyroid func�on throughout 

pregnancy if pregnancy occurs

• Hypothyroidism does not increase the risk of miscarriage in the 

absence of AITD being and subsequently neonatal review is essen�al 

Hypothyroidism results in

• Ovulatory dysfunc�on results by decreasing levels of sex-hormone-

binding globulin and increasing   the secre�on of prolac�n

• Menstrual disturbances due to estrogen breakthrough bleeding and 

defects in hemostasis factors

• Corpus luteum insufficiency

• Lower PRs and adverse pregnancy outcome
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Mechanism of Ovulatary dysfunc�on in 
Hypothyroidism Due to numerous interac�ons 
of thyroid hormones with the female 
reproduc�ve system

Result in an 
abnormal pulsa�le 
release of LH - main 
causes for infer�lity

Altered peripheral 
estrogen 
metabolism defect 
in hemostasis and 
disturbances in 
GnRH secre�on, 
increased TRH 
produc�on

Leading to a delay in 
LH response and 
inadequate CL func�on

both GT and T4 
appear necessary to 
achieve maximum 
Rfs and blastocyst 
development

Hyperprolac�naemia Serum TSH levels are 
a significant 
predictor of 
fer�liza�on failure in 
women undergoing 
IVF and reduced 
pregnancy rates with 
a serum TSH of more 
than 2.5 mU/l

Thyroid hormones also synergize with the FSH-mediated LH/hCG receptor 

to exert direct s�mulatory effects on granulosa cell func�on and P4 

produc�on. There is also direct effect of thyroid hormones on the gonads 

that occurs by modula�on of T3 ac�ons on FSH,LH and steroid 

biosynthesis.

References

1. Cramer DW, Sluss PM, Powers RD, McShane P, Ginsburg ES, Hornstein MD, Vitonis AF, Barbieri RL. Serum 

prolac�n and TSH in an in vitro fer�liza�on popula�on: is there a link between fer�liza�on and thyroid 

func�on?. Journal of assisted reproduc�on and gene�cs. 2003 Jun 1;20(6):210-5.

2. Fumarola A, Grani G, Romanzi D, Del Sordo M, Bianchini M, Aragona A, et al. Thyroid func�on in infer�le 

pa�ents undergoing assisted reproduc�on. Am J Reprod Immunol 2013;70:336–41. 

3. Krassas GE, Pon�kides N, Kaltsas T, Papadopoulou P, Paunkovic J, Paunkovic N, et al. Disturbances of 

menstrua�on in hypothyroidism. Clin Endocrinol 1999;50:655–9. 

4. Poppe K, Velkeniers B. Female infer�lity and the thyroid. Best prac�ce & research Clinical endocrinology & 

metabolism. 2004 Jun 1;18(2):153-65

5. Unuane D, Tournaye H, Velkeniers B, Poppe K. Endocrine disorders & female infer�lity. Best Prac�ce & 

Research Clinical Endocrinology & Metabolism. 2011 Dec 1;25(6):861-73.

Overt and Subclinical hypothyroidism

Prevalence of Overt 

hypothyroidism

14% of infer�le women vs 4% of 

controls (P < 0.002)

It results in 

• Ovulatory dysfunc�on - 15 %  

• Premature ovarian failure - 

40%

• Idiopathic group - 4.8 % 

• Tubal infer�lity group - 18 % 

• Endometriosis group - 0 %

Subclinical hypothyroidism

Results in 

Ovulatory dysfunc�on and 

idiopathic infer�lity in 0.5 to 

0.88 %

SCH of greater clinical 

importance in infer�le women 

with unexplained infer�lity, 

especially when the luteal 

phase is inadequate, and such 

pa�ents should be inves�gated 

in depth for thyroid dysfunc�on 
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Women presen�ng with subfer�lity also appear to have raised mean 

serum TSH levels and increased rates of subclinical and overt 

hypothyroidism compared with controls. This is compounded by an 

increase in T4 binding to thyroxine-binding globulin in response to rising 

estrogen levels as a result of controlled ovarian hypers�mula�on, 

poten�ally �pping normally euthyroid women into a temporarily 

hypothyroid state. 

In view of the recent evidence it is best to maintain serum TSH levels 

below 2.5 mU/l pre-conceptually in sub-fer�le women. 
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• Most common autoimmune disorder affec�ng 5 – 20 % of women in 
the childbearing period

• Thyroid autoan�bodies are an early sign of lymphocy�c infiltra�on and 
therefore a predictor of thyroid disease 

• Increased rates of subfer�lity are also seen in euthyroid women with 
AITD 

• Prevalence 5 - 10-fold higher among women than men, probably 
because of a combina�on of gene�c factors estrogen-related effects 
and chromosome X abnormali�es

• Prevalence - 65 % vs 7 % in controls (P < 0.0001)

• Increased prevalence of AITD among infer�le women, especially those 
with endometriosis and ovarian dysfunc�on, polycys�c ovarian 
syndrome (PCOS) and cons�tutes a risk factor for the development of 
hypothyroidism

• Significant 4-fold increase in incidence in women with unexplained 
infer�lity as compared to mechanical infer�lity 

• Infer�le PCOS women with TPO values exceeding the upper level of 
normal were found significantly more in CC resistant pa�ents, thus, 
elevated an� TPO levels are associated with poor treatment response in 
PCOS 

• Associated with lower fer�lisa�on rates, poorer embryo quality, lower 
implanta�on rate  and lower pregnancy rates with risk of early 
miscarriage 

• LT4 therapy has been shown to have a beneficial effect on surrogate 
infer�lity endpoints such as menstrual cycle, LH pulsatality and 
hyperprolac�nemia in women with AITD

• O�en undiagnosed because it may be present without overt thyroid 
dysfunc�on for several years.  There is sstrong associa�on between 
AITD and 

  Endometriosis - 25 - 44 % verses 9 - 14 % in control (P < 0.001)•

  Unexplained infer�lity 41 % as compared to 15 % of controls •

  Premature ovarian failure due to shared autoimmune e�ology•

  PCOS - 27 vs 8 % in control (P < 0.001)•

Autoimmune thyroid disease (AITD) and Infer�lity
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Thyroid disorders and PCOS

Hypothyroidism as differen�al diagnosis of PCOS

Why hypothyroidism can mimic PCOS

• Severity of abnormal ovarian morphology and increased ovarian 

volume also depends on dura�on and severity of underlying primary 

hypothyroidism

• 14% of SCH pa�ents may present dyslipidaemia, dysglycemia, insulin 

resistance, ovulatory dysfunc�on, infer�lity, obesity, and abnormal 

menstrual cycle, mimicking PCOS

• High levels of total and free testosterone, LH, PRL, fas�ng and 

postprandial insulin, HbA1C, HOMA-IR, serum lipoprotein, triglyceride, 

total cholesterol, unfavourable LDL and HDL and low levels of SHBG are 

independent risk factors for metabolic syndrome or myocardial 

infarc�on in SCH 
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• Normaliza�on of ovarian volume in all pa�ents, with or without 

polycys�c appearing ovaries a�er treatment for hypothyroidism

• TSH correlated with total cholesterol, insulin, and prolac�n 

• Moreover thyroid disorders are also common in women with PCOS 

(Figure below). The only difference  is that  C-pep�de was higher in 

PCOS group 

• High TSH level in the presence of normal thyroxin concentra�on 

(subclinical hypothyroidism) should be an exclusion criterion from 

precise diagnosis of PCOS 

• According to the current recommenda�on, defini�ve PCOS diagnosis 

should be made a�er exclusion of thyroid dysfunc�on 

Thyroid disorders are more common in PCOS as 
compared to normal popula�on because

The 
coexistence 
of 
hypothyroidi
sm and  
PCOS has 
been related  
to complex 
pathophysiol
ogical 
changes 
caused by 
obesity and 
IR observed 
in the PCOS,

Associated 
proinflamma
tory 
condi�on 
and IR may 
be leading to  
 deiodinase-
2 ac�vity

rela�ve low 
T3 and 
higher TSH 
levels

Obesity

 lep�n levels

s�mulate 
hypothalam
us causing 
increased 
TRH 
secre�on

 Incidence of 
AIT can be 
a�ributed to 
high 
estrogen 
and low P4 
present in 
PCOS

High 
estrogen 
leads to 
increased Y-
interferon 
expression, 
TH-1 cells 
and  
 expression 
of IL-6, 
which is a 
potent 
mediator of 
autoImmuni
ty in T-cell

Pathophysiological pathway connec�ng these hypothyroidism and PCOS 

has not been clearly delineated as of now. But the most obvious 

connec�on, perhaps, is the increased BMI and insulin resistance, which is  

common to both condi�ons.
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Hyperprolac�nemia
Mechanism on
Reproduc�ve
Dysfunc�on

Inhibi�on of pulsa�le 
GnRH secrea�on

Interference with gonadotropin 
ac�on in overy

Interference with 
estrogen posi�ve feedback

Inhibi�on of FSH-directed
ovarian aromatase

Inhibi�on of 
progesterone synthesis

Impaired follicle 
development

Thyroid disorders and hyperprolac�nemia

Hypothyroidism increased TRH produc�on which acts as a PRF by its 
s�mulatory effect on the lactotrophs with mild to moderate increase in 
prolac�n levels. Hypothyroidism can result in hypertrophy of the pituitary 
gland. Therefore primary hypothyroidism should be considered as a 
differen�al diagnosis of diffuse pituitary enlargement with high TSH levels. 
MRI should be done for  diagnosis and  then follow- up for monitoring the 
changes in pituitary size with treatment for hypothyroidism. 

Hyperprolac�nemia can have effects on Endocrine-Metabolic Func�ons. 

It results in 

• Increase lactogenesis

• Androgenic effects

• Reduced SHBG

• Hyperinsulinemia and insulin resistance

• Decrease bone density

• Hypothalamic-pituitary dysfunc�on

• Impaired Ovarian Steroidogenesis

Hyperprolac�nemia is usually associated with menstrual and ovulatory 

disorders like amenorrhea, oligomenorrhea, anovula�on, ovulatory cycle 

with short or inadequate luteal phase and galactorrhoea. Hypothyroidism 

also results in anovulatory cycles in the reproduc�ve age group.

Hyperprolac�nemia as result of hypothyroidism can result in reproduc�ve 

dysfunc�on as depicted in the below figure.
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Treatment Monitoring pa�ents on treatment

Treatment with Lt4
In overt hypothyroidism 

• Normalize prolac�n level 

 Normal LH responses to 

LHRH

• Reduce menstrual 

disturbances 

• Increase the chances of 

spontaneous fer�lity 

In Sub-clinical Hypothyroidism
Treatment is required in 

presence of irregular menses, 

preceding ART and a�er COH

R-I131 for treatment of 

hyperthyroidism 

• Average dose 10 mCi (370 

MBq)

• Concep�on avoided for 12 

months a�er the 

administra�on of R-I131

• Gene�c risk is negligible, and 

reproduc�ve health of 

treated women and progeny 

normal

• Treatment with R-I131 bears 

no significant detrimental 

effect on gonads 

Correc�on of hypothyroidism by replacement thyroid hormone will correct 
hyperprolac�nemia. Thus, making the correct diagnosis and ini�a�ng 
thyroid hormone therapy can prevent unnecessary treatment with 
dopamine agonists. 
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• In women with previously diagnosed overt or subclinical 

hypothyroidism taking L-T4 before pregnancy, the dose should be 

increased ini�ally by 25 g daily once pregnancy is confirmed to 

compensate for the increased T4 demand of pregnancy.

• Women with pre-exis�ng hyperthyroidism should con�nue on an�-

thyroid medica�on and should have thyroid func�on closely monitored 

and kept within trimester-specific pregnancy ranges.
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• Thyroid func�on should be monitored every four to six weeks and  

increases in dose of L-T4  may be required to maintain an op�mal 

serum TSH  levels below 2.5 mU/L

• TSH - most appropriate test when monitoring pa�ents receiving 

thyroxine 

• Where thyroid func�on needs to be assessed before 6 weeks, Free T4 

should be used, as the TSH will not have plateaued at this stage
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Once pregnancy is established 

• Fetal growth and heart rate should be monitored, par�cularly in those 

with an�-thyroid an�bodies, as the risk of miscarriage is higher

• Thyroid func�on should be checked every 4 weekly during the first 

trimester in those women who are  euthyroid but are AITD posi�ve as 

they are an increased risk of developing hypothyroidism during 

pregnancy 

• If thyroid func�on remains normal in the first trimester it should be 

rechecked once between 26-32 weeks.

• Following delivery, the dose of L-T4 needs to be reduced to pre-

pregnancy levels as TSH and Free T4 levels quickly return  to pre-

pregnancy levels 

• Thyroid func�on should be rechecked at six to eight weeks postpartum.

• Usually women with Graves' disease have remission in their third 

trimester . These women should be reassessed postpartum as they are 

at increased risk of recurrence or exacerba�on
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Thyroid Func�on and Male Infer�lity

Both hyper and hypothyroidism can affect male fer�lity

Thyrotoxicosis in the Male

• Increased SHBG levels results in increased circula�ng levels of total 
Testosterone and decreased   testosterone metabolic clearance rate 
and Bioavailable testosterone  

• Total and free estradiol (E2) concentra�ons were o�en elevated, and 
consequently, free testosterone/free E2 ra�o was lower

• Rela�ve free E2 eleva�on may contribute to the higher incidence of 
gynecomas�a and decreased libido 

• LH and FSH responses to GnRH administra�on were exaggerated 

• Abnormali�es of the hypothalamic-pituitary-gonadal axis significantly 
correlated with increased serum T4 levels and en�rely reversible with 
restora�on of a euthyroid status

Thyrotoxicosis, Spermatogenesis and fer�lity

• Mean semen volume was within normal range

• Mean sperm density was lower when compared with controls though 
did not reach sta�s�cally significance 

• Sperm morphology - Normal sperms lower

• Mean sperm mo�lity was lower

• Also associated with Erec�le dysfunc�on (70%), hypoac�ve sexual 
desire, premature ejacula�on and delayed ejacula�on

R-I131 treatment for hyperthyroidism and reproduc�on

Because of poten�al mutagenic effects of radia�on on gonads, there is a 
legi�mate concern regarding the possible side effects. 
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Post therapy 

• Mean basal FSH concentra�on was within the normal limits and did not 
change a�er therapy

• LH was normal and did not change a�ert herapy,

• Testosterone levels were reduced 45 days a�er R-I131 therapy and 
returned to basal values 1 year later

• Count and mo�lity improved 

• Sperm morphology did not show any significant modifica�on

Hypothyroidism in males 

Hormonal Changes

• Decreased SHBG and total and free testosterone concentra�ons in 
approximately 60% 

• TH administra�on induces rise in both SHBG and total serum 
testosterone 

• Normal LH and FSH levels, sugges�ng that the primary defect is not in 
Leydig cells 

• Impaired hypothalamic-pituitary-gonadal axis results in subnormal free 
testosterone levels

• Blunted GT responses to GnRH

• Primary hypothyroidism impairs the ability of the pituitary gland to 
respond to GnRH 

• DHEA, DHEA sulfate, estrogenic metabolites of DHEA (androstenediol 
and its sulfate), and pregnenolone sulfate are decreased 

• Results in pituitary tumors with hyperprolac�nemia and 
hypogonadotropic hypogonadism

• Hyposecre�on of ACTH and cor�sol - a�ributed to diminished cor�sol 
clearance 

• Associated with growth retarda�on and altera�ons in GH secre�on and 
ac�on 

• Produces delayed or precocious puberty in pre-pubertal boys and 
hypogonadism in post-pubertal 

Hypothyroidism, Spermatogenesis and fer�lity 

• Decreased libido or impotence 

• 64% prevalence of Erec�le dysfunc�on (70%), hypoac�ve sexual desire, 

delayed ejacula�on and 7% prevalence for, premature ejacula�on

• A�er euthyroidism was reached, half of the pa�ents with DE had no 

complaints, ED almost disappeared, and pa�ents with HSD found a 

significant improvement of symptoms while on therapy

• All pa�ents demonstrated features of hypogonadotropic 

hypogonadism, with tes�cular biopsies revealing histological 

abnormali�es 

• Decrease in seminal volume, progressive spermatozoa forward mo�lity 

was observed

• Cause abnormali�es in SHBG, GTs and Total Testosterone that are 

essen�al to maintain normal spermatogenesis 

• No abnormality in sperm density 

• Sperm morphology was the only parameter that was significantly 

affected 

• When correlated with semen analysis, the prevalence of posi�ve 

thyroid peroxidase (TPO) an�bodies was significantly higher in pa�ents  

with teratozoospermia (6.7 vs. 1.6%; P < 0.04) & asthenozoospermia 

(7.2 vs. 1.6%; P < 0.5), compared with normozoospermia

Treatment of thyroid disorders and Male infer�lity

• Thyrotoxicosis has a significant but reversible effect on sperm mo�lity

• Although radioac�ve Iodine (I) in abla�on doses may transiently affect 

the gonads, it does not decrease fer�lity or increase gene�c 

malforma�on rate in the offspring

• A�er treatment with L-T4, the sperm parameters tended to normalize
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Key Message

• Thyroid disease is a common condi�on in the reproduc�ve medicine se�ng due 

to the complex interplay between the hypothalamo-pituitary axis and the 

thyroid gland. 

• Thyroid hormones play an important part in normal reproduc�ve func�on both 

through

 1.  direct effects on the ovaries 

 2.  indirectly by mul�ple interac�ons with other reproduc�ve hormones

• Screening for thyroid disease (TSH, Free T4 and TPO an� bodies) should be 

considered in women presen�ng with subfer�lity and recurrent early pregnancy 

loss. 

• Abnormali�es in thyroid func�on, including hyperthyroidism an hypothyroidism, 

can have an adverse effect on reproduc�ve health and result in reduced rates of 

concep�on, increased early pregnancy loss, and adverse pregnancy and neonatal 

outcomes. 

• There is increasing evidence for the role of autoan�bodies in subfer�lity and 

early pregnancy loss, even in euthyroid women. 

• When thyroid dysfunc�on is detected, treatment is able to normalizes PRL and 

LH levels, restore normal fer�lity and reduce the risk and requirement for ART

• Evidence suggests that trea�ng thyroid disorders and keeping thyroid-

s�mula�ng hormone levels at the lower end of normal in euthyroid women may 

improve concep�on rates in sub-fer�le women and reduce early pregnancy loss. 

• Treatment required preceding and a�er COH

 • COS is an important stress factor for thyroid func�on 

 • When AITD is present, the impact of COH on the thyroid func�on is  more 

severe and depends on the pre-COH serum TSH and FT4 value

• Those treated with levothyroxine daily had normalized mid progesterone 

secre�on and 20% became pregnant

• The benefits of L-T4 replacement in euthyroid women with AITD both pre-

conceptually and during pregnancy remain a grey area and further research is 

needed to confirm benefit. 

• Thyrotoxicosis produces abnormali�es in seminal parameters, mainly sperm 

mo�lity, whereas hypothyroidism has abnormali�es in sperm morphology

• Presence of semen abnormality warrants thyroid evalua�on in the male
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