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Abstract The treatment of hypothyroidism is aimed at restoring the euthyroid state. In most cases, the signs
	 and	symptoms	of	thyroid	deficiency	generally	resolve,	which	is	particularly	gratifying	for	the	treating	
physician	and	mainly,	for	patients.	However,	there	may	be	coexisting	special	situations	that	can	potentially	hinder	
or	 interfere	with	 a	 successful	 treatment,	 as	 in	 the	 case	 of	 the	 elderly,	 patients	 suffering	 from	 heart	 disease,	
hematological	diseases	or	dyslipidemia,	hypothyroid	patients	who	will	undergo	an	emergency	surgery,	those	with	
chronic	kidney	failure,	or	adrenal	insufficiency,	among	others.	Besides	management	of	hypothyroidism	in	time	of	
COVID-19	is	also	included.	Some	patients	may	experience	intolerance	to	treatment	and	others	persistent	symptoms	
of	hypothyroidism	even	under	adequate	replacement	therapy,	requiring	a	special	approach.	Being	aware	of	these	
special	situations	will	provide	benefits	to	the	patient	and	will	also	prevent	treatment	failure	or	complications.
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Resumen Tratamiento del hipotiroidismo en situaciones especiales. El tratamiento del hipotiroidismo tiene
	 como	objetivo	restaurar	el	estado	eutiroideo.	En	la	mayoría	de	los	casos	los	signos	y	síntomas	del	
déficit	 tiroideo	en	general	se	 resuelven,	 lo	cual	es	muy	gratificante	para	el	médico	 tratante	y	en	especial	para	
los	pacientes.	Sin	embargo,	pueden	coexistir	situaciones	especiales	que	potencialmente	dificulten	o	interfieran	
con	un	tratamiento	exitoso	como	en	el	caso	de	los	pacientes	ancianos,	aquellos	con	cardiopatías,	enfermedades	
hematológicas	o	dislipemia,	pacientes	hipotiroideos	que	requieran	cirugía	de	urgencia,	aquellos	con	insuficiencia	
renal	crónica,	o	insuficiencia	adrenal,	entre	otras.	Además,	se	incluye	el	manejo	del	hipotiroidismo	en	la	era	del	
COVID-19.	Algunos	pacientes	pueden	manifestar	intolerancia	al	tratamiento	y	otros,	persistencia	de	síntomas	de	
hipotiroidismo	aun	bajo	un	adecuado	reemplazo	hormonal,	lo	cual	requerirá	un	abordaje	especial.	Estar	adver-
tido	de	estas	situaciones	especiales	redundará	en	el	beneficio	del	paciente	y	evitará	fracasos	o	complicaciones	
terapéuticas.
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KEY POINTS

	 •	 The	 treatment	 of	 hypothyroidism	 is	 aimed	 at	 restoring	
the	euthyroid	 state.	However,	 there	may	be	 coexisting	
special situations that can potentially hinder or interfere 
with	a	successful	treatment,	as	in	the	case	of	the	elderly,	
patients suffering from heart disease, hematological 
diseases	or	dyslipidemia,	hypothyroid	patients	who	will	
undergo	an	emergency	surgery,	those	with	chronic	kid-
ney	failure,	or	adrenal	insufficiency,	among	others.	

	 •	 Some	patients	may	experience	intolerance	to	treatment	
and	others	persistent	symptoms	of	hypothyroidism	even	
under	adequate	replacement	therapy,	requiring	a	special	
approach.

	 •	 Is	important	to	know	how	to	manage	these	special	situa-
tions	and	consequently	ensure	the	patient’s	welfare	and	
prevent	failure	and/or	therapeutic	complications.

Hypothyroidism	 is	a	condition	caused	by	decreased	
production (or action) of the thyroid hormones. Its clinical 
expression	 varies	 from	mildly	 elevated	 thyrotropin	
(TSH)	 levels	 in	 asymptomatic	 patients	 to	 severe	
hypothyroidism,	which	can	occasionally	lead	to	myxedema	
coma1.

Hypothyroidism	is	classified	as	primary	when	there	is	
low	thyroid	gland	activity;	it	accounts	for	more	than 90% of 
the cases. Central hypothyroidism represents less than 
1% of the cases2 and	 is	 caused	by	either	 low	 levels	
of	TSH	secretion	by	the	anterior	pituitary	(secondary	
hypothyroidism)	 or	 low	 levels	 of	 thyrotropin-releasing	
hormone (TRH)	secretion	by	the	hypothalamus (tertiary 
hypothyroidism). Other far less common causes are the 
so-called peripheral hypothyroidism	which	 includes	 the	
thyroid hormone resistance syndrome, defects in thyroid 
hormone	 transport	 and	metabolism,	 and	 consumptive	
hypothyroidism due to peripheral consumption of thyroid 
hormones	by	tumors	expressing	type	3	deiodinase	activity. 
The	causes	of	hypothyroidism	are	shown	in	Table	1.
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TABLE 1.– Etiology of hypothyroidism

Primary hypothyroidism
Loss of function of the thyroid tissue
– Chronic autoimmune thyroiditis
–	 Reversible	autoimmune	hypothyroidism	(silent	and	postpartum	thyroiditis)	
–	 Radioactive	iodine	treatment	for	hyperthyroidism	(131I)
–	 Radiation	therapy	for	the	neck	(laryngeal	cancer,	Hodgkin’s	and	non-Hodgkin’s	lymphomas,	etc.)
–	 Total	or	subtotal	thyroidectomy	(hyperthyroidism,	nodular	goiter,	thyroid	cancer)
–	 Infiltrative	diseases	(Riedel	thyroiditis,	amyloidosis,	sarcoidosis,	histiocytosis,	hemochromatosis,	scleroderma,	cystinosis,	
"black"	thyroid)	

–	 Acute	infectious	thyroiditis,	subacute	thyroiditis
– Thyroid dysgenesis (lingual thyroid)

Secondary	and	tertiary	hypothyroidism	(pituitary/hypothalamic)
Loss of function of the hypothalamic or pituitary tissues 
– Tumors (adenoma, craniopharyngioma, meningioma, dysgerminoma, glioma, metastases)
–	 Pituitary	surgery	or	radiation	therapy,	brain-skull	trauma
–	 Ischemic	necrosis	caused	by	postpartum	hemorrhage	(Sheehan’s	syndrome),	pituitary	apoplexy,	pituitary	stalk	section,	

internal carotid artery aneurysm
–	 Infections	(abscesses,	tuberculosis,	syphilis,	toxoplasmosis,	mycosis)	
–	 Infiltrative	diseases	(sarcoidosis,	histiocytosis,	hemochromatosis)
– Chronic lymphocytic hypophysitis
–	 Hypophysitis	secondary	to	antineoplastic	immunotherapy	(interferon,	ipilimumab,	nivolumab,	pembrolizumab)
–	 Congenital	conditions	(pituitary	hypoplasia,	sept-optic	dysplasia,	basal	encephalocele)
Functional	defects	in	TSH	biosynthesis	and	secretion
–	 Mutations	in	the	genes	encoding	the	HRT	receptor,	the	TSH	beta	subunit,	or	the	Pit-1	
Drugs:	bexarotene,	glucocorticoids,	suspensions	of	suppressive	doses	of	levothyroxine

Functional	defects	in	the	biosynthesis	and	secretion	of	thyroid	hormones
–	 Inborn	errors	of	hormone	biosynthesis
–	 Iodine	deficiency
–	 Excess	iodine	intake	by	susceptible	patients	(amiodarone,	contrast	agents)
–	 Drugs:	methyl	mercaptoimidazole,	propylthiouracil,	ethionamide,	lithium,	thalidomide,	antiepileptic	drugs,	natural	
and	synthetic	goitrogens,	antiretrovirals,	immunomodulators	(alpha	interferon,	cytokines),	tyrosine	kinase	inhibitors,	
antineoplastic immunotherapy 

–	 Exposure	to	toxic	environmental	pollutants:	Polybromodiphenyl	ethers	(PBDEs),	plastics	and	foam	brominated	flame	
retardant compounds

Peripheral hypothyroidism
Syndromes	of	low	sensitivity	or	hyposensitivity	to	thyroid	hormones	(TH):
– Defects in TH action
Resistance	to	TH	defects	in	receptor	beta	genes	(RTH-beta)	
Resistance	of	unknown	etiology
Defects in receptor alpha gene (RTH-alpha)
–	 Defects	in	TH	cell	membrane	transport	(Allan-Herndon-Dudley	syndrome)
–	 Defects	in	HT	metabolism	(mutation	in	the	SBP2	gene,	selenocysteine	insertion	sequence-binding	protein2)

Consumptive	hypothyroidism
Tumors	expressing	type	3	deiodinase	activity:
–	 Hemangiomas,	hemangioendotheliomas,	fibrosarcomas,	gastrointestinal	stromal	tumors	(GISTs)
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Hypothyroidism	is	five	to	eight	times	more	frequent	in	
women	than	men.	The most common cause of primary 
hypothyroidism	in	iodine-sufficient	areas	of	the	world	is	
chronic autoimmune	thyroiditis	(Hashimoto’s	disease)	
which	 has	 two	 forms:	 goitrous	 and	 atrophic3. But 
worldwide,	 the	most	 common	cause	of	 hypothyroidism	
(and	goiter)	is	still	iodine	deficiency,	which	is	defined	by	
an	iodine	intake	lower	than	100	mcg/day	and	which	affects	
approximately	two	billion	people.

Hypothyroidism	 can	 also	 be	 classified	 according	
to	 the	 time	 of	 onset	 as	 congenital	 or	 acquired,	 and	
based	on	 its	 severity,	 as	 clinical	 or	 subclinical.	Due	 to	
the	broad	 spectrum	of	 its	 clinical	 presentation	and	 the	
non-specificity	 of	 its	 symptoms,	 the	 current	means	 of	
diagnosing	hypothyroidism	is	predominantly	biochemical4. 
Thus,	clinical	or	overt	primary	hypothyroidism	is	defined	
by	a	high	TSH	concentration	with	low	levels	of	free	T4.	
On	the	other	hand,	mild	or	subclinical	hypothyroidism	is	
diagnosed	when	 the	TSH	 level	 is	elevated	above	 the	
reference	range	(0.4-4.5	mU/l)	and	the	free	T4	 levels	
remain within	the	normal	serum	range	(0.7-1.7	ng/dl)5.

The	 treatment	 will	 be	 aimed	 at	 restoring	 the	
euthyroid	state,	which	will	be	determined	by	laboratory	
tests	and	the	patient’s	clinical	response.

The treatment of hypothyroidism is in most cases 
particularly	rewarding	for	the	treating	physician	and,	
mainly, for the patients since, in general, the symptoms 
and	signs	of	the	thyroid	deficiency	resolve	completely.

However,	special	situations	that	can	potentially	hinder	
or	interfere	with	a	successful	treatment	can	coexist.	The	
aim	of	this	review	is	to	be	aware	of	these	special	situations	
and	therefore,	provide	benefits	to	the	patient	and	prevent	
failure or therapeutic complications.

Special situations

Hypothyroidism in the elderly

Hypothyroidism is a common disorder in the elderly, 
affecting	between	5-20%	of	women	and	between	3-8%	
of men6.

A key fact to take into consideration is that the 
normal	range	of	reference	for	TSH	levels	used	with	the	
general population is improperly applied to test older 
adults,	whose	TSH	 concentrations are higher due to 
age-related	changes.	The	NHANES	III	study	showed	that	
the	upper	limit	of	the	reference	range	(97.5%	confidence	
interval)	increases	from	3.56	mU/l	in	20-29	years	old	to	
7.9	mU/l	in	people	more	than	80	years	old7.

Thus,	for	the	diagnosis	of	hypothyroidism,	it	will	be	
essential to consider these age-related changes in TSH 
levels8. 9.

On the other hand, the diagnosis of hypothyroidism 
in	 older	 adults	 can	 usually	 be	 delayed	 because	 their	

symptoms	are	ambiguous	and	atypically	different	from	
those present in young adults, and which	are	usually	
wrongly	attributed	to	normal	aging	and/or	to	associated	
coexisting	diseases10.

Table	 2	 shows	 the	 similarities	 and	 differences	
between	hypothyroidism	and	normal aging.

The most common symptoms may include fatigue, 
weakness,	dry	skin,	constipation, hair loss, depression, 
cold intolerance, loss of appetite and arthralgia11. 12. 
Other common signs of the hypothyroid older patient 
are mainly neurological13 and cardiological14. At the 
neurological	 level,	 the	 following	are	 included:	syncope,	
seizures,	cerebellar	disorders	with	ataxia	and	 intention 
tremor, carpal tunnel syndrome and hearing impairment 
of unclear pathogenesis.	Some	professionals	attribute	this	
to	myxedema	with	discharge	in	the	tympanic	cavity,	while	
others consider it secondary to edema in the Eustachian 
tube15.	The	cardiovascular	manifestations	are	described	
as dyspnea, precordialgia, diastolic hypertension and 
heart failure10, 14. 

When	 confronted	with	 this	multiplicity	 of	 signs	 and	
symptoms,	when	should	we	suspect	hypothyroidism	 in	
the older adult?

Fundamentally,	in	the	presence	of	an	unexplained	
increase	 in	 cholesterol	 levels	 and/or	 creatine 
phosphokinase,	 hyponatremia,	 severe	 or	 previously	
non-existent	 constipation,	 heart	 failure	with	 restrictive	
cardiomyopathy	and	macrocytic	anemia	as	a	consequence	
of	folic	acid	deficiency	or	autoimmune	gastritis	co-existing	
with	pernicious	anemia10, 11.

TABLE 2.– Similarities and differences between 
hypothyroidism and normal aging

 Hypothyroidism  Aging

Muscle fatigue Yes Yes
Diminished	relaxation	phase	of	 Yes	 Yes
tendon	reflex	
Cold intolerance  Yes Yes
Decreased appetite Yes Yes
Depression Yes Yes
Constipation Yes Yes
Hair loss Yes Yes
Dry skin Yes Yes
Gynecomastia		 No	 Yes
Decreased	libido	 Yes	 Possibly
Bradycardia  Yes Yes
Hypertension  Yes Yes
Osteoporosis No Yes
Increased adiposity No Yes
Diminished	capacity	for	water	excretion		Yes	 Yes
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Regarding	 treatment,	 patients	 over	 70	 years	 of	
age	 require	 a	 20-30%	 lower	 dose	 compared	 to	 young	
adults	 (0.5-1	mcg/kg/day),	 due	 to	 their	 decreased	
lean	 body	mass	 and	 reduced	metabolic	 clearance	 of	
levothyroxine16,	17.	Overtreatment	and	undertreatment	with	
thyroid	hormone	are	not	uncommon,	such	as	observed	
in a community	study	that	screened	339	subjects	over	
65	years	of	age	who	were	receiving	thyroid	hormone	
therapy. Forty one per cent of the	 patients	 showed	
subnormal	 TSH	 values,	 16%	higher	 TSH	 values,	 and	
only	43%	were	euthyroid18. The	 risk	of	overtreatment	
increases in proportion to the elapsed time since 
treatment initiation16. This predisposes the older adult 
to	develop	bone	diseases	and	adverse	cardiovascular	
effects	 caused	 by	 an	 excessive	 amount	 of	 thyroid	
hormones16.	In	a	retrospective	cross-sectional	study	of	
more	than	23	000	hospitalized	patients	aged	between	
65-70,	the	prevalence	of	atrial	fibrillation	in	patients	with	
low	TSH	concentrations	(<	0.4	mU/l)	was	13%	compared	
to	2.3%	in	euthyroid	control	subjects19.

Thyroid	 hormone	 replacement	 therapy	 should	 be	
initiated	with	minimum	doses,	 between	 12.5-25	mcg/
day,	and	will	be	gradually	increased	at	intervals	of	4-6	
weeks	under	close	monitoring,	given	the	increased	
sensitivity	to	hormone	therapy	of	these	patients	and	
the	 frequent	 coexistence	 of	 cardiovascular	 and/or	
pulmonary diseases17. Poor compliance to treatment is 
commonly	observed.	Patients	 should	always	be	asked	
whether	they	have	been	prescribed	any other commonly 
used	medications	that	interact	with	thyroid	hormones,	
such as amiodarone,	anticoagulants,	 lithium,	digoxin	
or neuroleptics.

As	 regards	 subclinical	 hypothyroidism	 (SCH),	
it is currently recommended to treat those patients 
less	 than	 65-70	 years	 old	 who	 present	 symptoms	
suggestive	 of	 hypothyroidism	 with	 TSH	 levels	
above	 7	mU/l.	 Patients	with	 high	 titers	 of	 anti-thyroid	
peroxidase	 antibodies	 –who	 can	 progress	 more	
rapidly	 into	clinical	hypothyroidism–	and	those	who	are	
affected	 by	 goiter	may	 benefit	 from	earlier	 treatment.	 
Conversely,	 it	 is	 suggested	 that	SCH	 should	 not	 be	
treated	 in	 those	more	 than	65-70	years	old	with	TSH	
levels	above	the	upper	limit	of	normal	to	7	mU/I	because	
TSH	values	in	this	range	are	age-appropriate	as	mentioned	
before.	Since	the	upper	reference	range	of	TSH	may	vary	
between	6	 to	 8	mU/I	 in	 healthy	octogenarians20, some 
authors	suggest	that	SCH	should	not	be	treated	in	patients	
over	80	with	TSH	levels	below	10	mUI/ml21-23.

Finally,	 the	use	of	T3	and	 the	T4	+	T3	combination	
therapy	are	not	advised	 for	older	adults	or	 for	patients	
with	cardiovascular	disease	due	to	the	risk	of	precipitating	
an	arrhythmia	or	worsening	the	underlying	cardiological	
condition4. 24.

Another	clinical	presentation,	fortunately	infrequent	
but	 that	 can	 be	 occasionally	 found,	 especially	 in	

intensive	care	units,	 is	decompensated	hypothyroidism	
or	myxedema	coma.	This	 is	 a	 severe	 condition,	with	
a	 historically	 high	mortality	 rate	 between	 40-60%,	
which	has	declined	 in	recent	years	to	20-25%	due	to	
its	earlier	detection	and	given	the	advances	of	intensive	
care	units.	It	is	usually	observed	in	winter,	especially	in	
elderly	women,	homeless	and	with	severe,	long-lasting, 
untreated	 hypothyroidism.	 This	 condition	 is	 frequently	
precipitated	by	many	trigger	factors	such	as	extreme	cold	
exposure,	sedative	drugs,	surgery,	myocardial	infarction	
and	 infection.	This	 topic	has	 recently	been	extensively	
updated1.

Hypothyroidism and cardiovascular diseases

As hypothyroidism causes a systemic reduction of 
metabolism,	it	can	be	accompanied	by	decreased	cardiac	
output	because	of	reduced	contractility	and	lower	heart	
rate25.

The	 thyroid	 hormones	 exert	 genomic	 actions	 at	
heart	 that	 include	 the	 expression	 of	 specific	 enzymes	
involved	 in	myocardial	contractility	and	 relaxation.	This	
explains	the	decreased	cardiac	contractility	observed	in	
hypothyroidism.

Similarly, the decreased cardiac output also 
contributes	to	a	reduced	exercise	endurance	capacity. 
However,	 signs	 and	 symptoms	 of	 heart	 failure	 are	
usually	absent	in	hypothyroid	patients	without	any	other	
underlying	 heart	 disease.	 Conversely,	 heart	 failure	
or	 angina	pectoris	may	worsen	when	hypothyroidism 
develops	in	patients	with	heart	disease.

Other	 alterations	 that	 contribute	 to	 cardiovascular	
disease	 and	 that	 may	 occur	 with	 hypothyroidism	
are pericardial effusion, diastolic hypertension 
related	 to	 increased	 peripheral	 vascular	 resistance,	
hypercholesterolemia and hyperhomocysteinemia. As 
thyroid	hormones	increase	oxygen	consumption at the 
myocardial	and	peripheral	levels,	higher	cardiac	output	
is required.	Thus	 thyroid	 hormone	 replacement	 can	
worsen	 the	cardiovascular	condition	and	may	 induce	
angina pectoris, myocardial infarction, arrhythmias or 
even	sudden	death26. 

So	 levothyroxine	 therapy	 should	 be	 initiated	
cautiously	in	patients	with	an	underlying	cardiovascular	
disease,	 starting	 with	 low	 initial	 doses	 between	
12.5	 to	 25	mcg	 daily,	 every	 three	 to	 six	weeks	with	
routine	 electrocardiographic	 and	 cardiac	 follow-up3, 4. 
The	ideal	dose	of	levothyroxine	for	hypothyroid	patients	
with	heart	disease	is	the	one	that	would	reverse	some 
symptoms	of	hypothyroidism	without	worsening	 the	
underlying cardiac disease. 

Therefore, the clinically satisfactory dose of thyroid 
hormone	may	not	always	be	able	to	normalize	the	serum	
thyroid	 profile,	 especially	 TSH	 levels27.	 Patients	with	
arrhythmias	 such	 as	 atrial	 fibrillation	 and	Wolff-
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Parkinson-White	 syndrome	are	particularly	 sensitive	 to	
thyroid	treatment	and	should	usually	be	maintained	with	
low	doses	of	levothyroxine.	These	patients	should	be	
assessed more regularly, since changes in their cardiac 
status	may	lead	to	frequent	modifications	of	the	hormone	
dose.	 In	 some	patients,	 hypothyroidism	may	be	 found	
simultaneously	 with	myocardial	 infarction	 or	angina 
pectoris. After initiating the cardiac treatment, the patient 
should	be	stabilized	before	starting a thyroid hormone 
therapy.	When	a	coronary	artery	bypass	graft	surgery	has	
been	scheduled,	it	can	be	performed	immediately;	as	it	
has	been	described	that	hypothyroidism	would	not	affect	
the	postoperative	morbidity	of	these	patients28.

Amiodarone-induced hypothyroidism 

Amiodarone-induced hypothyroidism (AIH) usually 
appears	within	 the	 first	months	 of	 treatment	 (6-18	
months), although it may	be	 seen	 later29. It affects 
mainly	women,	older	adults,	subjects	with	pre-existing	
autoimmune disease and is more common in areas 
with	sufficient	 iodine	 intake30. It	 is	observed	 in	about	
5	to	25%	of	the treated patients31,	and	it	almost	always	
occurs	 in	 the	 face	of	 a	 lower	 thyroid	 function	 such	as	
underlying	 autoimmune	 thyroiditis,	 prior	 treatment	with	
radioiodine, thyroid surgery or the presence of certain 
predisposing chronic diseases, such as thalassemia 
major32. The mechanism is due to the persistent 
antithyroid action of iodine and the antagonistic action 
on T3-receptors. Clinical manifestations do not differ 
from	 those	 observed	 in	 primary	 hypothyroidism. 
AIH may, if prolonged	or	 severe,	 induce	 the	onset	 of	
ventricular	 arrhythmias	 such	 as	 torsades de pointes33. 
Less	commonly,	AIH	has	been	associated	with	acute	
kidney	 failure,	 which	 reverses	 with	 levothyroxine	
treatment and amiodarone discontinuation34. 

AIH does not remit spontaneously unless the treatment 
with	amiodarone	has	been	withdrawn.	On	the	other	hand,	
in	 patients	with	 previous	 normal	 thyroid	 function,	 drug	
discontinuation	is	followed	by	recovery	of	thyroid	function	
in	60%	of	the	cases	within	2-4	months;	although	in	the	
remaining	40%	it	can	persist	for	5	to	8	more	months35.

Conversely,	 in	 patients	 with	 a	 history	 of	 thyroid	
dysfunction,	 hypothyroidism	will	 persist	 even	 after 
amiodarone	 has	 been	 withdrawn,	 requiring	 chronic	
treatment	with	levothyroxine.	

In	 both	 scenarios,	 if	 thyroid	 hormone	 treatment	 is	
executed,	 it	 is	 significant	 to	 be	 cautious	 with	 the	
hormone dose	 and	 to	 have	 a	 regular	 contact	 with	
the	cardiologist.	Anyway,	it	is	not	always	necessary	
or	advisable	to	treat	AIH.	The	decision	on	whether	to	
treat	it	will	depend	on	the	degree	of	hypothyroidism,	the	
age of the patient and in particular, the underlying heart 
condition30,	35.

Hypothyroidism and dyslipidemia

Thyroid	hormones	influence	the	metabolism	of	cholesterol	
by	 controlling	 the	 activity	 of	 cholesterol	 ester	 transfer	
protein	(CETP),	liver	lipase,	and	lipoprotein	lipase	(LPL).	
These	 hormones	 also	 control	 the	 flow	 of	 bile	 acids	
and	 the	 activity	 and	 number	 of	 LDL	 receptors	 in	 the	
liver36.	Therefore,	a	common	metabolic	complication	of	
hypothyroidism is dyslipidemia37. On the other hand, a 
lower	 lipoprotein	 lipase	activity	would	 also	 be	mostly	
responsible	for	the	development	of	hypertriglyceridemia	
in hypothyroidism38.

Statins	 have	 become	 the	 treatment	 of	 choice	 for	
hypercholesterolemia. One of the most common risks 
associated	with	 the	 use	 of	 statins	 is	 the	 development	
of	myopathy,	a	risk	that	will	be	aggravated	if	myopathy	
coexists	with	unsuspected	hypothyroidism39, 40.	Remember	
that myopathy and cramps are common complications 
of untreated hypothyroidism and are also accompanied 
by	 serum	 elevations	 of	 creatine	 phosphokinase, 
findings	that	are	similar	 to	those	observed	with	the	
use of statins40. For	 this	 reason,	 it	 is	 advisable	 to	 rule	
out	 the	presence	of	 hypothyroidism	 in	all	 patients	with	
dyslipidemia	before	starting	a	 therapy	with	statins.	The	
treatment	 of	 hypothyroidism	 normalizes	 dyslipidemia	
secondary to thyroid hormone deficiency, although 
to	 reach	 normal	 LDL	 cholesterol	 levels	 it	would	 be	
necessary to maintain TSH concentrations less than 
1.75	mU/I41.	 If	 the	altered	 lipid	 profile	 persists	 3	 to	 4	
months after initiating the hormone replacement therapy, 
it	will	be	necessary	to	start	a	treatment	with	hypolipemic	
medications. 

Hypothyroidism and surgery

Although	 hypothyroid	 patients	 would	 potentially	
have	a	higher	occurrence	of	peri	and	post-operative	
complications such as ileus, hypotension, hyponatremia, 
central	 nervous	 system	alterations,	 as	 compared to 
healthy	subjects42,	few	adverse	effects	have	been	reported	
in	 connection	 with	 hypothyroid	 patients	 undergoing	
surgery43.	Thus,	in	the	event	of	an	emergency,	the	surgery	
should	 not	 be	 postponed,	 but	 the	 patient	 should	 be	
closely	monitored	to	prevent	complications44. The use 
of	lower	doses	of	anesthetics,	narcotics,	hypnotics and 
anticoagulants	should	be	considered,	in	particular	because	
the	 hypothyroid	 condition	 delays	 the	metabolization	of	
these	 drugs.	 In	 the	 case	 of	 a	 coronary	 artery	 bypass	
graft surgery or angioplasty the management should 
be	the	same28.	Surgeries	can	be	postponed	until	the	
euthyroid	state	 is	 reached.	 In	 the	case	of	patients	who	
are	receiving	levothyroxine	and	who,	for	surgery	reasons,	
cannot	receive	oral	treatment	for	more	than	7	to	10	days,	
the	hormone	should	be	administered	intravenously.	The 
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dose	 should	 be	approximately	 70	 to	 80	percent	 of	 the	
patient’s	usual	oral	dose	because	that	is	approximately	
the	fraction	of	oral	T4	that	is	absorbed	45.

Hypothyroidism and hematological diseases

Hypothyroidism	exerts	various	effects	on	the	process	
of	 hematopoiesis,	 blood	 cells	 and	 coagulation46. 

Normocytic anemia is common in hypothyroidism due 
to decreased erythropoietin production. 

Pernicious	 anemia	 is	 found	 in	 about	 10%	 of	 the	
patients	 with	 autoimmune	 thyroiditis,	 whereas	 iron	
deficiency	anemia	arises	from	menstrual	cycle	disorders	
(polymenorrhea	and	hypermenorrhea)	or	malabsorption.	
The	correction	of	hypothyroidism	promotes	an	adequate	
therapeutic response to iron salts47, although	it	should	be	
kept	in	mind	that	patients	with	anemia	may	be	particularly	
sensitive	at	the	beginning	of	levothyroxine	replacement	
therapy (see Thyroid hormone intolerance).

It	 is	 important	 to	point	out	 that	 levothyroxine	should	
be	 taken	at	 least	 four	hours	apart	 from	 the	 iron	 intake	
since	iron	may	interfere	with	the	absorption	of	the	thyroid	
hormone.

Subclinical	 hypothyroidism	 promotes	 decreased	
fibrinolytic	activity	with	increased	risk	of	thrombosis,	while	
severe	hypothyroidism	predisposes	otherwise	increased	
fibrinolytic	activity	and	consequent	bleeding	risk48. 

In	 turn,	severe	hypothyroidism	can	be	accompanied	
by	an	acquired	von	Willebrand	syndrome.	Probably,	the	
best	 explanation	would	 be	 a	 reduced	 von	Willebrand	
factor	 synthesis	 in	 the	 absence	 of	 appropriate	 levels	
of	 serum	 thyroxine49,	 50. Furthermore, the therapeutic 
response	to	anticoagulants	is	low	in	hypothyroid	patients.	
Hormone replacement may increase the	metabolism	
of	 vitamin	 K-dependent	 coagulation	 factors,	 thus	
increasing	 anticoagulant	 effects	with	 the	 consequent	
risk	of	bleeding51.

When initiating the thyroid hormone treatment in 
anticoagulated patients, the anticoagulant doses should 
be	reduced	to	maintain	the	international	normalized	ratio	
(INR)	between	2	and	352. No special precautions are 
required	when	adding	an	anticoagulant	drug	to	patients	
who	are	already	receiving	thyroid	hormone	therapy	and	
are euthyroid.

Hypothyroidism and chronic kidney failure

The	kidneys	play	an	important	role	in	the	metabolism,	
degradation	 and	 excretion	 of	 the	 thyroid	hormones; 
it is therefore not surprising that kidney failure leads to 
alterations in thyroid physiology. 

The entire hypothalamus-pituitary-thyroid	axis	may	
be	affected,	including	alterations	in	hormone	synthesis, 
distribution	and	excretion.	It	is	really	important	to	consider	
that the symptomatology of uremic syndrome and 

hypothyroidism	may	 overlap	 and	 for	 this	 reason	
an accurate interpretation of the thyroid function 
tests	will	 be	 required.	Common	 symptoms	 to	 both	
entities include cold intolerance, facies, dry skin, lethargy, 
fatigue and constipation. The occurrence of goiter is also 
increased in cases of chronic renal failure53.

Patients	with	chronic	kidney	disease	(CKD)	have	
a	 relatively	 higher	 occurrence	 of	 thyroid	pathology 
than the general population and of hypothyroidism 
in particular54,	55. This higher incidence	would	also	be	
influenced	by	 the	presence	of	 associated	autoimmune	
entities, such as systemic lupus erythematosus and type 
1	 diabetes	mellitus.	 Iodine	 retention	 induced	 by	 renal	
failure causes an increase in the intrathyroidal iodide 
pool	that	will	be	reflected	in	a	lower	radioiodine	uptake. 
Increased	inorganic	iodide	may	block	hormone	synthesis	
(Wolff-Chaikoff	effect)	which	explains	the	aforementioned	
increased occurrence of goiter and hypothyroidism in 
patients	with	CKD.	On	 the	other	 hand,	 the	presence	
of	underlying	thyroid	autoimmunity	in	many	cases	will	
further increase the risk of hypothyroidism53,	55.

The	 treatment	 of	 hypothyroidism	 in	 patients	 with	
chronic	renal	failure	requires	a	lower	dose	of	levothyroxine.	
It	is	essential	to	bear	in	mind	that	euthyroid	subjects	
with	CKD	show	some	alterations	 in	 thyroid function 
tests56	which	 should	 be	 properly	 identified	 in	 order	 to	
avoid	diagnostic	confusion.	Table	3	shows	the	changes	
in	thyroid	function	physiology	observed	in	CKD.

Hypothyroidism and adrenal insufficiency

Adrenal	insufficiency	can	accompany	hypothyroidism	
and	if	it	is	not	detected,	it	may	be	exacerbated	by	thyroid	
hormone	replacement,	with	the	risk	of	inducing	an	adrenal	
crisis	 that	can	be	 fatal.	Thus,	 in	cases	associated	with	
hypothyroidism, it is necessary to start the hydrocortisone 
replacement	first	and	then	the	levothyroxine	replacement	
5	to	7	days	later57.

This complication can occur in three scenarios:

TABLE 3.– Changes in thyroid function physiology observed 
in chronic kidney disease

–	 Normal	 or	 slightly	 increased	 TSH	 levels	 (due	 to	 altered	
circadian rhythm of TSH and its degree of glycosylation)

–	 Blunted	and/or	retarded	response	to	TRH
–	 Low-T3	(caused	by	a	reduced	peripheral	conversion	of	T4	
to	 T3,	 by	metabolic	 acidosis	 and	 by	 low	 affinity	 transport	
proteins) 

–	 Normal	T4	levels
–	 Normal	reverse	T3	levels	(unlike	other	entities	with	low-T3	
syndrome	in	which	the	reverse	T3	level	is	elevated)



TREATMENT OF HYPOTHYROIDISM IN SPECIAL SITUATIONS 89

- Autoimmune adrenal insufficiency (Addison’s	
di-sease)	 combined	with	 autoimmune thyroiditis, an 
association	known	as	Schmidt	syndrome

-	Corticotropic	and	thyrotropic	deficiencies	combined	
in	a	profile	of	hypopituitarism

- Functional alteration of the hypothalamus-pituitary-
adrenal	axis	as	a	response	to	stress	in	cases	of	severe	
hypothyroidism	(as	described	for	myxedema	coma)

Another	 situation	 to	 consider,	 and	which	 can	 lead	
to confusion, is the presence of modestly increased 
serum	 levels	 of	 TSH	 in	 cases	 of	 untreated	 adrenal	
insufficiency.	 These	 levels	 return	 to	 normal	with	 the	
correct hydrocortisone	replacement	treatment	without	
the need for thyroid hormone replacement. Cortisol 
plays an important role	in	the	diurnal	variation	of	TSH	
levels	showing	lower	concentrations	in	the	morning	and	
higher	at	night,	which	explains	the	mechanism	by	which	
TSH	 levels	are	elevated	 in	 cases	of	untreated	adrenal	
insufficiency58. Coexisting	adrenal	 insufficiency	 should	
be	suspected	in	hypothyroid	patients	in	the	presence of: 

a)	 Clinical	manifestations	 such	 as	 fever,	 weight	
loss,	 nausea,	 vomiting,	 abdominal	pain, hypotension, 
hyperpigmentation; 

b)	 Laboratory	 findings	 such	 as	 eosinophilia,	
hyponatremia, hyperkalemia, hypoglycemia; 

c)	Other	clinical	findings	suggesting	the	possibility	
of autoimmune polyendocrine syndromes (premature 
ovarian	failure,	type	1	diabetes,	hypoparathyroidism)59 or 
other autoimmune entities	such	as	vitiligo,	pernicious	
anemia, alopecia areata; 

d) History of pituitary pathology where	corticotropin	
(ACTH)	 deficiency	may	 be	 associated	 with	 central	
hypothyroidism; 

e)	The	presence	of	myxedema	coma

Hypothyroidism and gastroenteropathies

Digestive	tract	diseases	can	interfere	with	the	treatment	
of	hypothyroidism	by	altering,	for	example,	the	thyroid 
hormone	requirement.	The	mechanism	is	basically	caused	
by	malabsorption	and	among	the	entities	to	be	observed	
are	celiac	disease	(to	be	considered	when	doses	greater	
than 2	mcg/kg/day	are	required)60, 61, autoimmune atrophic 
gastritis62, 63, Helicobacter pylori infection64, gastro 
paresis	 caused	 by	 autonomic	 neuropathy,	 diarrhea	
caused	by	diabetic	enteropathy,	post-resection	intestinal	
syndrome65, intestinal parasitosis66,	bariatric	surgery for 
morbid	obesity67, and lactose intolerance68. Lactose 
intolerance	or	lactose	malabsorption	and	Helicobacter 
pylori infection represent the most common disorders, 
with	an	overall	prevalence	of	68%	and	48%	respectively64. 
Other	 less	 common	 digestive	 disorders	 that	may	 be	
accompanied	by	thyroid	hormone	malabsorption	include	
liver	 cirrhosis	 and	 ulcerative	 colitis.	 Although	more	

evidence	 is	 necessary,	 it	 is	 possible	 that	 this	 patient	
population	 could	 benefit	 from	 formulations	 based	 on	
levothyroxine	solutions	to	optimize	their	absorption64.

Thyroid hormone intolerance

Some patients report, during the first hours after 
taking	 levothyroxine,	 a	 sympathetic	 hyperactivity	 that	
includes	anxiety,	insomnia,	palpitations,	tremor,	choking	
sensation, precordialgia27.	These	patients	require	very	
low	 initial	 doses	 of	 levothyroxine	 which	 should	 be	
increased	gradually.	We	have	observed	some	sporadic	
cases	 that	 took	 several	months	 to	 reach	normal	TSH	
levels.	 In	 general,	 there	 is	 no	 reason	 to	 explain	 this	
phenomenon	of	 “idiopathic	sympathetic	hyperactivity”.	
In	 other	 cases,	 it	may	 be	 caused	 by	 the	 presence	 of	
uncorrected	iron-deficiency	anemia	that	presents	itself	
with	 sympathetic	 hyperactivity,	 which	worsens	when	
administering thyroid hormone47.	The	situation	reverses	
after correcting the anemia and discontinuing temporarily 
thyroid	hormone	therapy,	which	will	be	restarted	at	low	
doses.	Occasionally,	beta	blockers	can	be	used	in	these	
cases	to	control	the	symptoms	during	the	first	few	weeks	
of thyroid replacement treatment27.

Patients	with	severe	hypothyroidism	may	also	show	
intolerance	at	the	beginning	of	the	treatment.	Another	fact 
to	be	considered	is	that	hypothyroidism	can	overlap	
menopause	symptoms,	which	will	become	manifest	or	
exacerbated	with	thyroid	hormone	replacement.

As	mentioned	above,	older	adults	and	patients	with	
coronary heart disease and arrhythmias are also more 
sensitive	to	thyroid	hormone	treatment.

Persistent symptoms of hypothyroidism even under 
adequate replacement therapy

Even	though	the	majority	of	patients	rendered euthyroid 
with	 L-T4,	 some	 still	 experience	 residual	 symptoms	
of	 hypothyroidism,	 have	metabolic	 abnormalities,	 or	
are	 otherwise	 dissatisfied	with	 their	 treatment	 despite	
normalized	TSH	 levels69-72. Decreased	quality	 of	 life	 in	
biochemically	 euthyroid	 patients	with	 hypothyroidism	
could	 have	 several	 potential	 causes	 such	as	 physical,	
psychological, social, economic, disease related factors, 
with	 treatment	 for	 their	 disease	perhaps	not	 being	 the	
main	relevant	factor.	For	example,	with	respect	to	physical	
factors,	 impaired	 quali-ty	 of	 life	 has	 been	 found	 to	 be	
associated	with	 increased	body	mass	 index	 in	patients	
treated for hypothyroidism71.	In	a	recent	electronic	survey	
carried	out	by	the	American	Thyroid	Association	of	over	
11	 000	 hypothyroid	 patients,	 95%	women,	 the	mean	
treatment	 satisfaction	 score	was	 5	 on	 a	 visual	 analog	
scale of 1-1070.	 Interestingly,	 satisfaction	 scores	were	
significantly	higher	in	patients	who	were	taking	L-T4/L-T3	
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combination	 therapy	 or	 desiccated	 thyroid.	 The	most	
common	persistent	symptoms	in	this	survey	were	fatigue/
low	energy,	body	weight	concerns,	and	memory	and	mood	
problems70.	Once	 it	 has	been	 verified	 that	 the	dose	of	
levothyroxine	and	patient’s	compliance	with	the	treatment	
are	adequate,	a	few	patients	may	feel	better	by	minimal	
increases	of	thyroid	hormone	to	reach	TSH	levels	in	the	
low	normal	range.	

For	whom	still	feel	symptoms	of	hypothyroidism	even	with	
this	last	approach,	the	explanations	that	have	been	proposed	
are	the	inadequacy	of	T4	to	physiologically	res-tore	tissue	
thyroid	hormone	levels	to	normal	(see	below)	or	factors	
related to the autoimmune thyroid disease itself such as 
inflammation	 in	 other	 tissues	 from	autoimmune	 thyroid	
antibodies.	Many	patients	with	hypothyroidism	may	also	
have	other	chronic	conditions,	and	there	may	be	overlap	
in	 the	symptoms	associated	with	 these	conditions.	For	
example,	rheumatologic	disorders	may	be	associated	with	
similar	symptoms	such	as	 fatigue,	waking	up	 tired	and	
fuzzy	thinking	or	forgetfulness.	Some	studies	also	suggest	
that	individuals	with	hypothyroidism	are	more	likely	to	be	
diagnosed	with	disorders	such	as	anxiety	and	depression.

Thus,	it	is	very	important	for	the	patient	to	understand	
and	be	well	informed	that	symptoms	frequently	experienced	
by	hypothyroid	patients	are	nonspecific	and	could	be	due	
to other conditions unrelated to thyroid function3. So 
before	 considering	 alternate	 treatment	 strategies	 it	 is	
necessary to rule out other potential causes for persistent 
symptoms	such	as	suboptimal	lifestyle	habits	(e.g.,	diet,	
stress,	sleep	disorders),	coexisting	disease	(e.g.,	chronic	
fatigue syndrome, depression, sleep apnea, autoimmune 
diseases),	among	others	(Table	4).	When	other	potential	
causes	 for	 persistent	 symptoms	have	 been	 ruled	 out,	
combination	therapy	with	L-T4/L-T3	is	an	approach	that	is	
gaining support among physicians73. Special populations 
of	hypothyroid	patients	may	be	favored	with	this	therapy	
strategy	such	as	athyreotic	and	radioablated	patients	and	

those	with	 polymorphisms	 in	 iodothyronine	deiodinase	
2, DIO2	gene.	Lower	serum	T3	levels	are	often	seen	in	
these	cases	and	may	be	due	 to	 inadequate	peripheral	
deiodination of T4 to T374.	 If	 combination	 therapy	 is	
adopted,	careful	attention	to	maintaining	serum	TSH	within	
the	reference	range	is	critical	to	avoid	the	known	toxicities	
of	thyroid	hormone	overtreatment.	

Most	 guidelines	 that	 support	 combination	 therapy	
in	patients	with	persistent	symptoms	of	hypothyroidism	
discourage	this	approach	in	pregnant	women,	older	adults	
and pediatric population due to the effects of rapid serum 
T3	fluctuations	and	potential	adverse	events72. 

Hypothyroidism in the era of COVID-19

The	World	Health	Organization	(WHO)	declared	infection	
by	the	SARS-CoV-2	causing	COVID-19	disease	a	global	
pandemic on March 2020. 

Hypothyroidism	is	usually	a	chronic	condition	whose	
main	etiology	is	autoimmune	thyroiditis.	Until	now	there	
is	 no	 evidence	 that	 patients	with	 existing	 autoimmune	
thyroid	disease	are	more	susceptible	to	contracting	viral	
illnesses including SARS-CoV-2 or that they are at risk of 
developing	more	severe	COVID-19	disease75.

SARS-CoV-1	 has	 been	 known	 to	 affect	 the	
hypothalamic-pituitary-adrenal	 axis	 (HPA)	 causing	
transient hypocortisolism. Less commonly, the 
hypothalamic-pituitary-thyroid	 axis	 is	 affected	 leading	
to	 central	 hypothyroidism.	Both	 reversible	 hypophysitis	
and	a	direct	hypothalamic	effect	have	been	reported	as	
possible	mechanisms76.

A report on thyroid function tests in 48 patients 
infected	with	SARS-CoV-1	showed	reduced	free	T3	and	
free	T4	in	94%	and	46%	of	patients,	respectively.	Serum	
TSH	levels	were	also	reduced	in	these	patients,	raising	
the	 possibility	 of	 either	 central	 hypothyroidism	 or	 the	
“sick	 euthyroid”	 syndrome.	 In	 another	 follow-up	 study	
that	 evaluated	endocrine	 disorders	 among	61	patients	
who	 had	SARS,	 2	 patients	were	 identified	 as	 having	
subclinical	thyrotoxicosis,	3	had	central	hypothyroidism,	
and	1	had	primary	hypothyroidism	with	positive	 thyroid	
autoantibodies.	Therefore,	previously	undiagnosed	primary	
hypothyroidism	 and	 recovering	 central	 hypothyroidism	
or	 sick	 euthyroidism	 are	 possibilities	 that	 should	 be	
considered.

Acute	and	chronic	phases	of	critical	illness	have	different	
effects	on	 the	 thyroid	axis.	Sick	euthyroid	syndrome	or	
“nonthyroidal	illness	syndrome”	can	manifest	in	patients	
with	COVID-19,	especially	during	the	acute	and	recovery	
phase	of	 the	 illness,	which	will	 further	 complicate	 their	
management.	 This	mechanism	 is	 complex.	During	 an	
acute	illness,	changes	in	thyroid	hormone	binding,	
cellular	uptake,	and	decreased	activity	of	type	1	deiodinase	
enzyme	leading	to	decreased	T4	to	T3	conversion,	can	
occur.	Type	1	deiodinase	enzyme	activity	is	reduced	as	it	

TABLE 4.– Causes to consider as persistent symptoms in 
patients well treated for hypothyroidism

–	 Suboptimal	lifestyles	measures:	diet,	stress,	sleep	disorders
– Climacteric syndrome
– Other autoimmune diseases: rheumatoid arthritis, adrenal 
insufficiency,	celiac	disease,	lupus	erythematosus,	multiple	
sclerosis,	inflammatory	bowel	disease,	chronic	hepatitis

–	 Coexisting	disease:	chronic	fatigue	syndrome,	fibromyalgia,	
sleep	apnea,	anemia	(iron	or	vitamin	B12	deficiency),	other	
medical	illnesses	(cardiovascular,	renal,	liver	or	pulmonary	
disorders),	psychiatric	illness	(depression,	bipolar	disorder)

–	 Vitamin	D	deficiency	
– Deiodinase 2 polymorphism
–	 Substance	abuse
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is	influenced	by	various	substances	including	circulating	
cortisol,	cytokines,	endogenous	free	fatty	acids,	and	va-
rious	drugs	used	in	management.	Increased	T3	catabolism	
in	 peripheral	 tissues	 can	 occur	 because	 of	 increased	
activity	 of	 type	 3	 deiodinase.	 The	 cumulative	 effect	 is	
low	circulating	T3	 levels.	 In	addition	 to	 these	changes,	
down-regulation	of	the	hypothalamic-pituitary	axis	leads	
to	low	circulating	TSH	and	T4	levels	during	the	course	of	
illness. Differentiating this from central hypothyroidism 
might	 be	 difficult	 in	 the	 acute	 stage	 and	may	 require	
reevaluation	 later.	 If	 nonthyroidal	 illness	 syndrome	 is	
suspected,	therapy	with	thyroid	hormone	is	not	currently	
recommended	 because	 of	 lack	 of	 clinical	 benefit	 and	
safety concerns76,	77.

A	 recent	 report	 from	 Italy	 on	 a	 young	 female	who	
recovered	from	SARS-CoV-2	describes	the	first	reported	
case	of	subacute	thyroiditis	chronologically	related	to	this	
viral	 infection.	With	 the	known	association	of	 subacute	
thyroiditis	with	 preceding	 viral	 infections,	 it	 is	 possible	
that the thyroiditis is etiologically related to SARS-CoV-2 
infection78.

With respect to management of hypothyroidism there 
are no particular recommendations or changes relating to 
the diagnosis and treatment of this entity during COVID-19 
pandemic.	Patients	may	 be	 instructed	 to	 continue	 the	
same form and dosage of thyroid hormone replacement 
therapy79.

In	case	of	infection	with	SARS-CoV2	in	a	patient	with	
hypothyroidism	who	develops	critical	respiratory	illness,	
and	especially	when	assisted	mechanical	 ventilation	 is	
required,	it	will	not	be	possible	to	take	oral	levothyroxine.	
In	 these	 situations,	 injectable	 levothyroxine	 should	 be	
administered,	 intravenously,	at	a	dose	equivalent	 to	70	
to	80%	of	that	which	the	patient	received	orally.

Conclusions

Treatment of hypothyroidism is in most cases easy, 
successful	and	rewarding	for	the	medical	doctor and the 
patients, since signs and symptoms of thyroid hormone 
deficiency	reverse	completely	in	the	vast	majority	of	the	
cases.

However,	 special	 situations	 can	 coexist	 and	may	
hinder	or	interfere	with	the	treatment	of	hypothyroidism.	
Therefore,	 it	 is	 important	 to	 know	 how	 to	 manage	
these	 special	 situations	 and	 consequently	 ensure	 the	
patient’s	welfare	and	prevent	 failure	and/or	 therapeutic	
complications.
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