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Definizioni

A Primary hypothyroidism

I high serum thyrotropin (TSH) concentration and a low serun
free thyroxine (T4) concentration,

A Subclinical hypothyroidism

I normal free T4 concentration in the presence of an elevated
TSH concentration.

A Secondary (central) hypothyroidism

I low serum T4 concentration and a serum TSH concentratior
that is not appropriately elevated
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Definizionti

An elevated TSH, usually above 10 mlU/L, In
combinationwith a subnormalfree T4 characterizes
overt hypothyroidism

ATA/AACE Guidelines 2012



Table | Prevalence of overt and subclinical hypothyroidism in elderly people

Reference Place Sample Age of participants Measurements® Prevalence (%)
Flatau et al'? Israel 751 (289 men =65 years TSH (=4.5 mlU/L), Owert and subclinical
cross-sectional Kibbutz members and 462 men) Range: 65-92 years FT4 (14 to 28 pmol/l) in men: 9.7%

Cappola et al®
cohort study
Gussekloo et al”
cohort study
Wilson et al*®

cross-sectional

Diaz-Olmos et al®

Bensenor et al*
cross-sectional

US, community
dwelling individuals
The Metherlands,
population based
United Kingdom,
community sample
registered with

20 family practices
Brazil, women

at workplace
Brazil
population-based

3233 (1307 men
and 1926 women)
558 (189 men

and 369 women)

5960 (2892 men
and 2980 women)

314

1373 (538 men
and 835 women)

=65 years
=85 years

=65 years

=40 years
Mean age: 47.6 years
=65 years-old

TSH (>=4.5 mlUIL),
FT4 (not informed)
TSH (=4.8 mlU/L)
FT4 (<13 pmol/L)

TSH (>5.5 mlUIL),
FT4 (<9 pmol/L),

FT3 (<3.5 pmol/L)

TSH (>4.0 mlU/L),
FT4 (<10 pmol/L)
TSH (>5.0 mlU/L),
FT4 (<10 pmol/L)

Owert and subclinical
in women: 18.2%

38% of all hypothyroid
subjects presented
subclinical
hypothyroidism
Overt: |.6%
Subclinical: 15.0%
Owvert: 7.0%
Subclinical: 5.0%
Overt: 0.4% (men 0.4%
and women 0.4%)
Subclinical: 2.9% (men
2.0% and women 3.7%)
Overt: 3.5%
Subdlinical: 7.3%
Overt

Men: 5.4%

Women: 5.9%
Subclinical

Men: 6.1%

Women: 6.7%

Abbreviations: T5H, thyrotropin or thyroid stimulating hormone; FT4, free-thyroxine; FT3, free-triiodothyronine.

Mote: *Measurements (cut-off points for diagnosis of overt hypothyroidism).

Bensenor et al. Clinical interventions in Aging 2012



Epidemiologia

A Howeverthere is an agerelated shift towardshigher
TSHconcentrationsin older patients

UpToDate 2013
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Hypothyroidism in the elderly:
diagnosis and management

A Epidemiologicastudieshaverevealedthat severalchangesn
thyroid hormone concentrations occur with aging The
Whickham Survey undertaken in Britain provided data
showingthat TSHevelsdid not vary with age among males
but increasedmarkedly among females after the age of 45

years
Bensenor et al. Clinical interventions in Aging 2012

A Hypothyroidismis five to eight times more common in
womenthan men

UpToDate 2013



Data from the National Health and Nutrition Survey
(NHANESII) confirmed that both TSHIevels and the
presence of antithyroid antibodies are greater In
women, increasewith age, and are more commonin
whitesthan in blacks

The combination of high TSH with antithyroid
peroxidase antibodies was associated with a high
iIncreasein the risk of developingovert disease

Bensenor et al. Clinical interventions in Aging 2012



Risk for progression to overt hypothyroidism in an elderly
Japanese population with subclinical hypothyroidism.

A RESULTSheriskfor progressiorto overt hypothyroidismwassignificantlyincreasedn subclinical
hypothyroidpatients(7.0%) comparedwith control subjects(1.6%) after adjustingfor ageand sex
(odds ratio, 4.56; p=0.009). Higher baseline TSHIevels were associatedwith progressionfrom
subclinicalto overt hypothyroidism (p=0.02) in the multivariate analysis,including age, sex,
antithyroid peroxidaseantibody,and ultrasonography(US)findings Theanalysisusingbinary TSH
data suggestedthat a TSHlevel >8 mIU/L was a predictive value for development of overt
hypothyroidism(p=0.005). Onthe other hand, serum TSHlevelsspontaneouslynormalizedin 38
(53.5%) of the patientswith subclinicahypothyroidism In the multivariate analysisnormalization
of TSHlevels was associatedwith lower baseline TSH levels (p=0.004) and normal and
homogenousthyroid USfindings (p=0.04). Atomicbomb radiation dose was not associatedwith
subclinicahypothyroidismor its course

A coNcLusionSubclinical hypothyroidism was four times more likely to be
associated with development of overt hypothyroidism than euthyroid

controls in the sample population of Japaneseelderly TSHlevelsin half of the patients

normalizedspontaneouslyvhen assessea@fter an averagefollow-up period of 4.2 years Baseline
TSHevel and thyroid USfindingsare potential predictorsof future thyroid function in subclinical
hypothyroidism

Imaizumi M et al. Thyroid. 2011 Nov



Progression to overt hypothyroidism

A\ substantial proportion of patients with subclinical
hypothyroidismeventuallydevelopovert hypothyroidism In
prospectivestudieswith nearly 10 to 20 yearsof follow-up,
the cumulative incidenceof overt hypothyroidism ranges
from 33to 55 percent

ATherisk of progressionis related to the initial serum TSH
concentration(higherwith TSHvalues>12to 15 mU/L)and
the presenceof antithyroid peroxidaseantibodies

UpToDate 2013



Estimated prevalence of antithyroid antibodies (in

percent)
e
Group T;:;IAI:: ﬁ";:th Tﬂgt:nh

General population 0 5to 20 8 to 27
Graves' disease 80 to 95 50 to 70 50 to 80
Autoimmune thyroiditis 10 to 20 80 to 90 90 to 100
Relatives of patients with 0 30 to 50 30 to 50
autoimmune thyroiditis
Type 1 diabetes 0 30 to 40 30 to 40
Pregnant women 0 about 14 | about 14

Anti-TSHR Ab: antithyrotropin receptor antibodies; Anti-Tg Ab:
antithyroglobulin antibodies; Anti-TPO Ab: antithyroid peroxidase
antibodies.



Progression to overt hypothyroidism

Spontaneousrecoveryhasalsobeendescribedin patients with
subclinical hypothyroidism, although the frequency of this
phenomenonisunclear

UpToDate 2013
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Fig 2 Cumulative incidence of atrial fibrillation in relation to thyroid dysfunction at
baseline thyroid screening (age >65 years). Values adjusted for competing risk of

death from all causes

Christian Selmer et al. BMJ 2012 November



Thyroid Status, Cardiovascular Risk, and Mortalit
In Older Adults: The Cardiovascular Health Stud
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Thyroid Status, Cardiovascular Risk, and Mortalit
In Older Adults: The Cardiovascular Health Stud
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Thyroid Status, Cardiovascular Risk, and Mortalit
In Older Adults: The Cardiovascular Health Stud
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A review of the evidence for and against
Increased mortality in hypothyroidism

Abstract

The lifetime risk of overt hypothyroidismis around 5% and this diseaseis usually precededby
subclinicalhypothyroidism, which has an even higher prevalence(estimatedto be up to 9%).
Hypothyroidism has been linked with cardiac dysfunction, atherosclerosis,hypertension and
coagulopathy Intuitively, this increasedmorbidity is expectedto shorten patients' lifespan, but
definitive data are lacking on whether either of these hypothyroid states (particularly overt
hypothyroidism)increasemortality. Studyfindingsare inconsistentand, overall,the pooleddatado
not demonstrateincreasedmortality in patients with either subclinicalor overt hypothyroidism
However, none of the availablestudies was adequatelydesignedto answer this question This
Review discussesmajor shortcomings in those studies, such as population dissimilarities,
hypothyroid state classificationand misclassificationthe inclusion of nonthyroidal iliness, drug
interferencefrom concurrenttherapies,seriouscomorbidities(for example cardiovasculadisease),
differencesin duration of follow-up and the number of levothyroxinetreated individuals Taken

together, the data exhibitlittle evidenceof systematicbias and no strong scientific
proof of increased mortality related to either subclinical or overt

hypothyroidism Future studies,however,shouldtake the abovementioned shortcomingsand
potential geneticconfoundinginto consideration

Thvilum M et al, Nat Rev Endocrinol 2012



Overt hypothyroidism

Cardiovascular disease

A Overt hypothyroidism may be associated with an increased
risk of cardiovascular disease (CVD)

UpToDate 2013



CONSEQUENCES OF SUBCLINICAL HYPOTHYRO|

Cardiovasculadisease

Thedataare conflicting,likely relatedto differencesin the patient populationsand
studydesigns

report anincreasedisk of coronaryheart
diseasan subjectswith subclinicahypothyroidism

A A metaanalysisof patient level data from seven prospective cohort studies
(25,977 participants,2020 with subclinicalnypothyroidism)showeda significant
trend of increased risk of coronary heart disease (CHD) events (nonfatal
myocardial infarction, CHD death, hospitalization for angina or coronary
revascularization)at higher serum TSHconcentrations Comparedwith euthyroid
subjects participantswith TSHKLO mU/L had a significantincreasein CHDevents
(38.4 versus 20.3 events/1000 person years, HR 1.89, 95% CI 1.28-2.80). In
contrast, minimal TSHelevations(4.5 to 6.9 mU/L) were not associatedwith an
increasedrisk (HR 1.00, 95% CI 0.96-1.43). The risk estimates did not differ
accordingo age,gender,or presenceof preexistingCVvD

UpToDate 2013



Subclinical thyroid dysfunction and the risk of heart failure events:
an individual participant data analysis from 6 prospective cohorts.

Abstract

BACKGROUNDAmerican College of Cardiology/AmericanHeart Association guidelines for the

diagnosisand managementof heart failure recommendinvestigatingexacerbatingconditionssuchas

thyroid dysfunction,but without specifyingthe impactof different thyroid-stimulationhormone (TSH)
levels Limited prospectivedata exist on the associationbetween subclinicalthyroid dysfunctionand

heartfailure events

METHODSND RESULT3Ve performed a pooled analysisof individual participant data using all

availableprospectivecohorts with thyroid function tests and subsequentfollow-up of heart failure

events Individualdata on 25 390 participantswith 216 248 personyearsof follow-up were supplied
from 6 prospectivecohortsin the United Statesand Europe EuthyroidismwasdefinedasTSHof 0.45

to 4.49 mIU/L, subclinicahypothyroidismasTSHof 4.5 to 19.9 mIUL, and subclinicahyperthyroidism
as TSH<0.45 mIU/L, the lasttwo with normal free thyroxinelevels Among25 390 participants,2068
(8.1%) had subclinicahypothyroidismand 648 (2.6%) had subclinicahyperthyroidism In age andsex

adjustedanalysesrisksof heart failure eventswere increasedwith both higherandlower TSHevels
(Pfor quadraticpattern <0.01); the hazardratio was 1.01 (95% confidenceinterval, 0.81-1.26) for TSH
of 4.5 to 6.9 mIUL, 1.65 (95% confidenceinterval, 0.84-3.23) for TSHof 7.0 to 9.9 mIUL, 1.86 (95%
confidenceinterval, 1.27-2.72) for TSHof 10.0 to 19.9 mIU/L (P for trend <0.01) and 1.31 (95%
confidenceinterval, 0.88-1.95) for TSHof 0.10to 0.44 mIU/L and 1.94 (95% confidenceinterval, 1.01-

3.72) for TSH<0.10 mIUL (P for trend=0.047). Risksremained similar after adjustment for

cardiovasculariskfactors

CONCLUSIORiIsksof heart failure events were increasedwith both higher and lower TSH
levels,particularly for TSHKL0and<0.10 mIUL.

Gencer B et al. Circulation 2012.



CONSEQUENCES OF
SUBCLINICAL HYPOTHYROIDISM

Mortality

, patients with subclinical
hypothyroidismhave an increasedrisk of cardiovasculaland/or all-
causemortality

An a meta-analysisRodondiN et al. JAMA2010) of patient leveldata
from 11 prospectivecohort studies,

I the risk of cardiovascularmortality, but not all-cause mortality, increasedwith
higher concentrationsof TSHand was significantly increasedin participants with
TSHconcentrationsxl0 mU/L (HR1.58, 95%CI1.10-2.27)

I In contrast,minimal elevationsof TSH(4.5 to 6.9 mU/L) were not associatedwith
cardiovascularmr all-causemortality

UpToDate 2013



Death (%)
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Hypothyroidism and Moderate Subclinical Hypothyroidism
Are Associated with Increased All-Cause Mortality

Independent of Coronary Heart Disease Risk Factors:

A PreCIS Database Study

Christine McQuade, Mario Skugor,! Danielle M. Brennan? Brian Hoar,®
Cindy Stevenson,? and Byron J. Hoogwerf'*"
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Box 2 Presenting features of hypothyroidism

Exhaustion

Somnolence

Slow cognition

Intolerance to cold
Constipation

Depression

Weight gain

Calf stiffness

Menstrual disturbance
Camal tunnel syndrome
Hearing impairment

Dry, thin and pale skin
Puffiness below the eyes
Bradycardia

Slow relaxing tendon reflexes
Coarsening of facial features
Pleural effusion

Pericardial effusion

Ascites

Non-pitting oedema of lower leg
Hyponatraemia
Hypercholesterolaemia
Impaired consciousness (myxoedema coma)

Bijay V. et al, BMJ 2008



Cognitive impairment in hypothyroidism

A Most often

slowedmentation,
poorconcentration,
decreasedhortterm memory,
socialwithdrawal,
psychomotoretardation,
depresseanoodapathy

A Lesscommonly

psychosis,
confusion,
disorientation

A When neuropsychologicaltesting is performed, deficits may be most
pronouncedin tests of attention and executivefunction Memory retrieval,
learning, verbal fluency and motor speed are also often particularly
Impaired

UpToDate 2013



PalliatSupportCare 2012Mar

Delirium masqueradingasdepression

MarchingtonKL, Carrierl, LawlorPG

Abstract

OBJECTIVBespitethe highprevalenceof deliriumin palliativecaresettings,this diagnosigs frequently missed,
particularly in patients with hypoactive delirium. These patients are also commonly misdiagnosedwith
depressionbecauseof the overlap in symptomsbetween the two diagnoses Failureto promptly diagnose
delirium canhavesignificantramificationsin terms of delirium reversal,subsequentatient involvementin end
of-life decisionmaking,andthe recognitionandtreatment of other symptoms

METHODWe report a caseof a 63-yearold Frenchspeakingwoman admitted to our inpatient palliative care
unit with colorectal cancer and a history of depression This case report highlights the major challenges
associatedwith making the diagnosisof delirium in a patient with a complex medical history, including
depression

RESULT S hepatient presentedwith symptomsof depressednood andfluctuationin psychomotoractivity, but
failedto respondto anincreasen her fluoxetinetreatmentin additionto methylphenidateandtreatment of her
hypothyroidism A psychiatricassessmenin her own languagedetectedfeaturesof inattention and confirmeda

diagnosisof delirilum that was multifactorial, secondaryto a combination of posterior
reversible encephalopathy syndrome (PRES)hypothyroidism, hepatic dysfunction,
and medication

SIGNIFICANCEBF RESULTSSubsyndromaldelirium may present with mood lability, and as delirium and
depressioncancoexist,cliniciansshouldperform a delirium screenfor all patients presentingwith symptomsof
depression, preferably in the patient's first language Cognitive testing can be particularly helpful in
distinguishingdelirium, especiallyhypoactivedelirium, from depression




CONSEQUENCES OF
SUBCLINICAL HYPOTHYROIDISM

Potential consequences

An three studies, increasingserum TSHconcentrationswithin the normal range were
associatedvith a modestincreasein body weight

An a pilot study, patients with unprovoked deep venousthrombaosis were more likely to
havesubclinicahypothyroidism

An one study, patients with subclinicalhypothyroidismwere more likely to have common
bile duct stones thoughtto be secondaryto sphincterof Oddidysfunction

Ar_l one study, 21 of 33 patients (64 percent) with subclinical hypothyroidism had a
higher frequencyof neuromuscularsymptoms(weakness fatigue,
paresthesias cramps) as comparedwith 6 of 44 normal subjects(14 percent)
However,in another study of more than 2000 elderly individuals,functional mobility (gait

speedand walkingendurance)wasbetter in thosewith mild elevationsin TSH4.5 to <7.0
mU/L) than in thosewith TSHvalueswithin the normalrange(0.4 to <4.5 mU/L)

UpToDate 2013



CONSEQUENCES OF
SUBCLINICAL HYPOTHYROIDISM

Neuropsychiatricsymptoms

fSeveral reports suggest that subclinical hypothyroidism is
associatedvith neuropsychiatriadiseases

Adowever,other studies(includinga large study of primary care
patientsin Englandhat failed to demonstratean associatiorof
subclinicahypothyroidismwith depressionanxiety,or cognitive
dysfunction)do not supportthis observation

UpToDate 2013






Historical perspective

Bythe end of the 19th century,myxedemahad beenattributed to diminishedthyroid
function and a cretinismlike condition (also describedas cachexiastrumipriva) had
been observed following thyroidectomy in animals and humans Moreover,
xenotransplantationof animalthyroid glandhad been shownto improve symptoms
in womensufferingfrom myxedemaemporarily.

In 1891, Murray described the first regime of thyroid hormone replacement,
subcutaneouslynjectingextractof sheepthyroid into a patient with hypothyroidism

It wassoonshownthat oral administrationof thyroid extractwasaseffective
In 1914, Kendallpurified thyroxinecrystals whichbecamecommerciallyavailable

Harringtonidentified the structure of thyroxinein 1926 and syntheticthyroxine was
availablefor clinicaluseby the 1930s.

However,it took manymore yearsbefore thyroxine becamepreferableto desiccated
thyroid extractasthe treatment of choicefor hypothyroidism

In 1952 Grossand Pitts-Riveridentified the more potent liothyronine

Ali J Chakera et al, Drug Design, Development and Therapy 2012



Desiccated pig thyroid extract

contains both thyroxine and triiodothyronine in a ratio of
about 4:1. This is in contrast with human physiological
thyroxine and trilodothyronine ratio of 14:1,56 and therefore
the thyroid extract containsa supraphysiologicaamount of
triiodothyronine. Thereis no clinical trial evidenceto show
that it is more effective than levothyroxine

Ali J Chakera et al, Drug Design, Development and Therapy 2012



C L I N I CA L R EVI E w For the full versions of these articles see bmj.com

Management of hypothyroidism
in adults

Bijay Vaidya,' Simon H S Pearce?

Current evidence does not support a clinical
benefit from the use of a combination of
levothyroxine and liothyronine
(triiodothyronine) over levothyroxinealonein the
treatment of hypothyroidism

EM) | 2 AUGUST 2008 | VOLUME 337



T3 containing preparations

A Formost patientswith hypothyroidism,we do not suggestreatment with
T3 containingpreparations Patientstreated with currently available T3-
containing preparations have wide fluctuations in serum T3
concentrations throughout the day due to its rapid gastrointestinal
absorptionand its relatively short half-life in the circulation (about one

day)

A In addition, serum T4 concentrationsremain low in patientstreated with
T3, and relatively low in those treated with preparationscontainingboth
T3 and T4; while serum TSHin steady state conditions will reflect the
adequacyof therapy, measurementof serum T4 may be confusingand
leadto inappropriatechangesn dose

UpToDate 2013



Levothyroxine (L) monotherapy remains the
current standard for managementof primary, as
well ascentral, hypothyroidism

Drugs 2012
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Thyroid hormone replacement for
subclinical hypothyroidism

Thyroid hormone therapy for subclinical hypothyroidism
did not result in improved survival or decreased
Cardiovascular morbidity (for example less heart
attacks or strokes). Data on health-related quality of life
and symptoms did not demonstrate significant differences
between placebo and thyroid hormone therapy. Some
evidence indicated that thyroid hormone had some effects
on blood lipids and technical measurements of heart
function.

The Cochrane Library 2009



Levothyroxine Treatment of Subclinical Hypothyroidism, Fatal and Nonfatal

Cardiovascular Events, and Mortality
ArchinternMed. 2012;172(10):811-817.d0i:10.1001/archinternmed.2012.1159
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Mortality and Vascular Outcomes in Patients Treated for

Thyroid Dysfunction

R. W. V. Flynn, T. M. MacDonald, R. T. Jung, A. D. Morris, and G. P. Leese

Medicines Monitoring Unit (R W.V.F., TM.M., A.D.M.), Division of Medicine and Therapeutics (A.D.M.), and Wards 1 and
2 (R.T.J., G.P.L.), Ninewells Hospital and Medical School, Dundee DD1 9SY, United Kingdom

Context: There are limited studies describing mortality and mor-
bidity in patients treated for hyperthyroidism, and no data exist for
people with treated hypothyroidism.

Objective: The objective of the study was to describe all-cause mor-
tality and vascular mortality and morbidity in patients after treat-
ment for hyperthyroidism and hypothyroidism.

Design: This was a population-based cohort study from 1994 to 2001.
Setting: The study was conducted in Tavside, Scotland.

Patients: All patients were treated for thyroid dysfunction.
Intervention(s): Event rates among patients with thyroid dysfunc-
tion were compared with rates in the general population. We mea-
sured standardized mortality ratio and standardized incidence ratio

(SIR).

Main Outcome Measure(s): The primary outcome was all-cause
mortality. The secondary outcome was serious vascular event, the

composite end point of nonfatal myocardial infarction, nonfatal
stroke, or vascular death.

Results: There were 15,889 primary hypothyroid and 3,888 hyper-
thyroid patients. There were 3,116,719 patient-years of follow-up in
524,152 subjects in the general population. No increase was found in
all-cause mortality or serious vascular events in patients with treated
hypothyroidism or hyperthyroidism. Nonfatal ischemic heart disease
[SIR 1.23, 95% confidence interval (CI) 1.10-1.36] and dysrhythmias
(SIR 1.32, 95% CI 1.11-1.57) were increased in treated hypothyroid-
ism when adjusted for age, sex, diabetic status, and previous vascular
disease. In treated stabilized hyperthyroidism, only the risk of dys-
rhythmias was increased (SIR 2.71, 95% CI 1.63—4.24). Risk of heart
failure or cerebrovascular disease was not increased in either patient
group.

Conclusions: We found no increase in all-cause mortality in subjects
with treated thyroid disease. However, there was increased risk of
cardiovascular morbidity in patients with treated primary hypothy-
roidism and dysrhythmias in treated hyperthyroidism. (f Clin En-
docrinol Metab 91: 2159-2164, 2006)




A Randomized Controlled Trial of the Effect of
Thyroxine Replacement on Cognitive Function in
Community-Living Elderly Subjects with Subclinical
Hypothyroidism: The Birmingham Elderly Thyroid Study

). Parle, L. Roberts, 5. Wilson, H. Pattison, A. Roalfe, M. 5. Hague, C. Heath,
M. Sheppard, J. Franklyn, and F. D. R. Hobbs

Abstract

CONTEXTSubclinicalhypothyroidism (SCH)and cognitive dysfunctionare both common in the elderly and have been linked. It is
importantto determinewhether T4 replacementtherapyin SCHonferscognitivebenefit.

OBJECTIVBurobjectivewasto determinewhether administrationof T4 replacementto achievebiochemicaleuthyroidismin subjects
with SCHmprovescognitivefunction.

DESIGMND SETTINGWe conducteda doubleblind placebacontrolled randomizedcontrolledtrial in the context of United Kingdom
primarycare

PATIENT:Ninety-four subjectsaged65 yr and over (57 females,37 males)with SCHvere recruited from a populationof 147 identified
by screening

INTERVENTION4 or placebowas givenat an initial dosageof one tablet of either placeboor 25 microg T4 per day for 12 months
Thyroidfunction tests were performed at 8-weekly intervalswith dosageadjustedin one-tablet incrementsto achieveTSHwithin the
referencerangefor subjectsin treatment arm. Fifty-two subjectsreceivedT4 (31 females,21 males meanage73.5 yr, range65-94 yr);
42 subjectsreceivedplacebo(26 females, 16 males meanage74.2 yr, 66-84 yr).

MAIN OUTCOMBMEASUREMini-Mental State Examination,Middlesex Elderly Assessmenbf Mental State (coveringorientation,
learning,memory,numeracyperception,attention, andlanguageskills),and TraitMakingA and B were administered

RESULTEightytwo percent and 84% in the T4 group achievedeuthyroidismat 6- and 12-month intervals, respectively Cognitive
function scoresat baselineand 6 and 12 monthswere asfollows: Mini-Mental State ExaminationT4 group, 28.26, 28.9, and 28.28, and
placebogroup,28.17, 27.82, and 28.25 [not significant(NS)] MiddlesexElderlyAssessmenof Mental State T4 group,11.72, 11.67, and
11.78, and placebogroup, 11.21, 11.47, and 11.44 (NS) TraitMaking A T4 group, 45.72, 47.65, and 44.52, and placebogroup, 50.29,

49.00, and 46.97 (NS) and TraitMaking B T4 group, 11057, 106.61, and 96.67, and placebogroup, 13146, 11913, and 10838 (NS)

Linear mixedmodel analysisdemonstrated no significantchangesin any of the measuresof cognitive function over time and no

betweengroupdifferencein cognitivescoresat 6 and 12 months

CONCLUSIONEnisRCTprovidesNO evidencefor treating elderly subjects with SCHwith T4
replacementtiherapy to improve cogmitive function

J Clin Endocrinol Metab, August 2010



ATA/AACE Guidelines

CLINICAL PRACTICE GUIDELINES FOR HYPOTHYROIDISM IN ADULTS:
COSPONSORED BY THE AMERICAN ASSOCIATION OF CLINICAL
ENDOCRINOLOGISTS AND THE AMERICAN THYROID ASSOCIATION

Jeffrey R. Garber, MD, FACP, FACE***; Rhoda H. Cobin, MD, FACP, MACE3;
Hossein Gharib, MD, MACP, A\”IACE*; James V. Hennessey, MD, FACPZ;
Irwin Klein, MD, FACP?; Jeffrey I. Mechanick, MD, FACE, FACE, FACNS;
Rachel Pessah-Pollack, MD%7; Peter A. Singer, MD, FACE®; Kenneth A. Woeber, MD, FRCPE?
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Cognitive benefit from treating
subclinical hypothyroidism

Somereports on mood, cognitive,and other objective brain
function studies in subclinicalhypothyroidism demonstrate
the presenceand reversalof deficits after treatment with L-
thyroxine However,other studieshavenot.



Subclinical hypothyroidism
Effects of thyroid hormone replacement

Hypothyroid signs and symptomst The data regarding the relationship between T4 replacement and
improvementin hypothyroidsymptomsare conflicting,likely due to differencesamongthe patient populations
studied, such as age, TSHconcentrations,presenceof antithyroid antibodies, and history of prior thyroid

diseaseIn some, but not all, trials, T4 replacementresulted in improved hypothyroid
symptomsand/or cognitive function. The benefit appearedto be limited to patients

with baseline serum TSHconcentration L0 mU/L. In a meta-analysisof 12 clinicaltrials (nine
trials with TSHconcentrations<10 to 15 mU/L), there were no differencesin hypothyroid signsor symptoms,
quality of life, or adverseeffectsbetweenthe T4 and placebogroups

Subsequentandomizeditrials (not includedin the meta-analysis)evaluatingthe effects of T4 on hypothyroid
symptomsand/or cognitivefunction suggesta lack of benefit. In a double blind randomizedcrossover trial of
100 patientswith serumTSHbetween 3.7 and 15.8 mU/L, treatment with a fixed dose of levothyroxine0.100
mg daily resultedin an improvementin the proportion of patientsreporting fatigue (89 to 79 percent),but no
significantimprovementin other quality of life measuresin this trial, TSHconcentrationsvere below normalin
somepatients(range0.01to 12.1 mU/L)

Another randomizedtrial evaluatedthe effect of T4 versusplaceboon cognitive function in 94 patients 6 6&
yearsof age)with serumTSH>5.5 mU/L (medianvalue6.6 mU/L) Thedoseof T4 wasadjustedto maintainthe

serumTSHin the normalrange Cognitivefunction wasassessedvith standardmeasuresof cognitivefunction
(ie, mini-mental statusexamination)and with the Trail Making Test,a more targetedtest of executivefunction.

After 12 months, euthyroidismwas achievedby 84 percent of subjectsreceivingT4 replacement Achieved
median TSHconcentrationswere 3.7 and 5.4 mU/L in the T4 and placebogroups,respectivelybut TSHvalues
were below normalin someT4 treated patients (range0.2 to 6.9 mU/L) Therewere no significantchangesn

anyof the measuref cognitivefunction overtime andno differencebetweenthe groupsat 6 or 12 months

UpToDate 2013



A The changes in cardiovascular function in
hypothyroidism respond to replacement therapy
with T4

UpToDate 2013



Most Important reasons
to treat hypothyroidism

Treatment of subclinical hypothyroidism
A Torelievesymptoms
A Toavoidprogressiorto overt disease

Overt hypothyroidism
A The relief of symptoms
A To avoid progression of disease to myxedema

Bensenor et al. Clinical interventions in Aging 2012



SUBCLINICAL HYPOTHYROIDISM

Candidatedor T4 replacement

A Although virtually all experts recommendtreatment of patients
with serumTSHconcentrations>10 mU/L, the routine treatment
of asymptomatic patients withh TSHvaluesbetween 4.5 and 10
mU/L remainscontroversial

A Thereare few data to show benefit or harm of T4 treatment in
patients with TSH values between 4.5 and 10 mU/L. The
consensugroup did not recommendroutine treatment for such
patierrllts, but recommendedmonitoring TSHievelsevery 6 to 12
months.

UpToDate 2013



SUBCLINICAL HYPOTHYROIDISM

Candidatedor T4 replacement

A In view of data linking subclinical hypothyroidism with
atherosclerosisand myocardialinfarction, and the increasedrisk
of progressionto overt hypothyroidism we suggestireatment of
patients with subclinicalhypothyroidismand TSHlevelsgreater

than 10 mUI/L.

UpToDate 2013



SUBCLINICAL HYPOTHYROIDISM

Candidatedor T4 replacement

A Patientswith high titers of antithyroid peroxidase antibodies
who may rapidly progressto overt hypothyroidism and patients
withy goiter mayalsobenefit from earlytreatment.

UpToDate 2013



SUBCLINICAL HYPOTHYROIDISM

Candidatedor T4 replacement

A We suggestT4 therapy in non-elderly patients with serum TSH
values of 4.5 to 10 mU/LL who have symptoms suggestive of
hypothyroidism

UpToDate 2013
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Hypothyroidism in the Very Old

Barry D. Weiss, MD, College of Medicine, University of Arizona

SympiomaticHypothyroidism

Treatment ofsymptomaticSH or OH ineryold adultshasmore
consensusgreement but requiresa different approachthanin
youngerpatients Inolderadults mostexpertsagreethat the
benefits ofthyroid replacementoutweighthe risksof treatment
whenthe serumTSHs > 10mIU/L.

With TSHevelsbetween4.5¢ 10 mIU/L, expert opinion varies
greatly, and the provider musthaketheir own bestclinical
judgmentfor the individualpatient.



Algorithm for pragmatic management of primary hypothyroidism in non-pregnant adults

Raised thyroid stimulating hormone levels

4 | +

Thyroid stimulating hormone Thyroid stimulating hormone Thyroid stimulating hormone
level 310 mU/| with or without level 5-10 mU/1 with level 5-10 mU/l with
e serum thyroxine low free serum thyroxine normal freeggerum thyroxine A\

l

Symptoms q@hypothyroidis
|

Yes No
3-6 months trial of thyroxine = (heck status of thyroid peroxidase antibody
J |
Symptoms resolved? * ;
| Positive result Negative result
Yes No Recheck thyroid Recheck thyroid
i l‘ stimulating stimulating
Y hormone hormone level
Treat wit ine Consiffer §temative L level annually every three years
life | diggfioses
] u

Bijay V. et al, BMJ 2008



Treatment of Hypotiroidism

A In most patients hypothyroidismis a permanent condition
requiring lifelong treatment. Therapy consists of thyroid
hormonereplacementunlessthe hypothyroidismis transient
(as after painless thyroiditis or subacute thyroiditis) or
reversible(dueto adrugthat canbe discontinued.

A Thecause ohypothyroidism should be identified in every
patient for the followingreasons

I Hypothyroidismmay be transientandrequire no oronly short-term
therapy asin patientswith painlesshyroiditis or postpartum
thyroiditis.

I It may be causedby adrug, suchaslitium or aniodine-containing
drug, anddisappeamhenthe drugisdiscontinued

I It maybe the first oronly manifestationof hypothalamicor pituitary
disease

UpToDate 2013



In the elderly

ot be so obvj@us
righ degyee of clinici suspicion 13 necesigry =gy

A Hypothyroidism can be easily overlookéad these patients
who also have a higher prevalenceotther chronic ilinesses

use of medications and cognitive chartgan their younger
counterparts

Marianne S Elston, 2005



