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Definizioni 

• Primary hypothyroidism  

– high serum thyrotropin (TSH) concentration and a low serum 

free thyroxine (T4) concentration,  

• Subclinical hypothyroidism 

– normal free T4 concentration in the presence of an elevated 

TSH concentration.  

• Secondary (central) hypothyroidism  

– low serum T4 concentration and a serum TSH concentration 

that is not appropriately elevated  
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 An elevated TSH, usually above 10 mIU/L, in 
combination with a subnormal free T4 characterizes 
overt hypothyroidism. 

ATA/AACE Guidelines 2012 

Definizioni 



Bensenor et al. Clinical interventions in Aging 2012 



Epidemiologia 

• However, there is an age-related shift towards higher 
TSH concentrations in older patients 
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MI Surks et al. The Journal of Clinical Endocrinology & Metabolism 2007 



Hypothyroidism in the elderly:  
diagnosis and management 

• Epidemiological studies have revealed that several changes in 
thyroid hormone concentrations occur with aging. The 
Whickham Survey undertaken in Britain provided data 
showing that TSH levels did not vary with age among males, 
but increased markedly among females after the age of 45 
years.   

Bensenor et al. Clinical interventions in Aging 2012 

• Hypothyroidism is five to eight times more common in 
women than men  
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Data from the National Health and Nutrition Survey 
(NHANES III) confirmed that both TSH levels and the 
presence of antithyroid antibodies are greater in 
women, increase with age, and are more common in 
whites than in blacks 
 
 
The  combination of high TSH with antithyroid 
peroxidase antibodies was associated with a high 
increase in the risk of developing overt disease 

Bensenor et al. Clinical interventions in Aging 2012 



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

• RESULTS: The risk for progression to overt hypothyroidism was significantly increased in subclinical 

hypothyroid patients (7.0%) compared with control subjects (1.6%) after adjusting for age and sex 

(odds ratio, 4.56; p=0.009). Higher baseline TSH levels were associated with progression from 

subclinical to overt hypothyroidism (p=0.02) in the multivariate analysis, including age, sex, 

antithyroid peroxidase antibody, and ultrasonography (US) findings. The analysis using binary TSH 

data suggested that a TSH level >8 mIU/L was a predictive value for development of overt 

hypothyroidism (p=0.005). On the other hand, serum TSH levels spontaneously normalized in 38 

(53.5%) of the patients with subclinical hypothyroidism. In the multivariate analysis, normalization 

of TSH levels was associated with lower baseline TSH levels (p=0.004) and normal and 

homogenous thyroid US findings (p=0.04). Atomic-bomb radiation dose was not associated with 

subclinical hypothyroidism or its course. 

• CONCLUSIONS: Subclinical hypothyroidism was four times more likely to be 

associated with development of overt hypothyroidism than euthyroid 

controls in the sample population of Japanese elderly. TSH levels in half of the patients 

normalized spontaneously when assessed after an average follow-up period of 4.2 years. Baseline 

TSH level and thyroid US findings are potential predictors of future thyroid function in subclinical 

hypothyroidism. 

Imaizumi M et al. Thyroid. 2011 Nov 



Progression to overt hypothyroidism 

•A substantial proportion of patients with subclinical 
hypothyroidism eventually develop overt hypothyroidism. In 
prospective studies with nearly 10 to 20 years of follow-up, 
the cumulative incidence of overt hypothyroidism ranges 
from 33 to 55 percent  

 

•The risk of progression is related to the initial serum TSH 
concentration (higher with TSH values >12 to 15 mU/L) and 
the presence of antithyroid peroxidase antibodies  
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Progression to overt hypothyroidism 

Spontaneous recovery has also been described in patients with 
subclinical hypothyroidism, although the frequency of this 
phenomenon is unclear  
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Outcome correlati all’ipotiroidismo 



Dati di letteratura contrastanti  



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 Mortality 
in Older Adults: The Cardiovascular Health Study 

Anne R. Cappola et al, JAMA 2006 Prospective cohort study 

3,233 US community-dwelling individuals aged 65 or over 
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A review of the evidence for and against 
increased mortality in hypothyroidism 

Abstract 

The lifetime risk of overt hypothyroidism is around 5%, and this disease is usually preceded by 
subclinical hypothyroidism, which has an even higher prevalence (estimated to be up to 9%). 
Hypothyroidism has been linked with cardiac dysfunction, atherosclerosis, hypertension and 
coagulopathy. Intuitively, this increased morbidity is expected to shorten patients' lifespan, but 
definitive data are lacking on whether either of these hypothyroid states (particularly overt 
hypothyroidism) increase mortality. Study findings are inconsistent and, overall, the pooled data do 
not demonstrate increased mortality in patients with either subclinical or overt hypothyroidism. 
However, none of the available studies was adequately designed to answer this question. This 
Review discusses major shortcomings in those studies, such as population dissimilarities, 
hypothyroid state classification and misclassification, the inclusion of nonthyroidal illness, drug 
interference from concurrent therapies, serious comorbidities (for example, cardiovascular disease), 
differences in duration of follow-up and the number of levothyroxine-treated individuals. Taken 

together, the data exhibit little evidence of systematic bias and no strong scientific 
proof of increased mortality related to either subclinical or overt 
hypothyroidism. Future studies, however, should take the above-mentioned shortcomings and 

potential genetic confounding into consideration. 

Thvilum M et al, Nat Rev Endocrinol 2012  



Overt hypothyroidism 

Cardiovascular disease  

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

UpToDate 2013 



CONSEQUENCES OF SUBCLINICAL HYPOTHYROIDISM 

UpToDate 2013 

Cardiovascular disease  

 The data are conflicting, likely related to differences in the patient populations and 
study designs.  

 Some, but not all, observational studies report an increased risk of coronary heart 
disease in subjects with subclinical hypothyroidism.  

 

• A meta-analysis of patient level data from seven prospective cohort studies 
(25,977 participants, 2020 with subclinical hypothyroidism) showed a 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 TSH concentrations. Compared with euthyroid 
subjects, participants with TSH ≥10 mU/L had a significant increase in CHD events 
(38.4 versus 20.3 events/1000 person years, HR 1.89, 95% CI 1.28-2.80). In 
contrast, minimal TSH elevations (4.5 to 6.9 mU/L) were not associated with an 
increased risk (HR 1.00, 95% CI 0.96-1.43). The risk estimates did not differ 
according to age, gender, or presence of preexisting CVD. 



Abstract 
BACKGROUND: American College of Cardiology/American Heart Association guidelines for the 
diagnosis and management of heart failure recommend investigating exacerbating conditions such as 
thyroid dysfunction, but without specifying the impact of different thyroid-stimulation hormone (TSH) 
levels. Limited prospective data exist on the association between subclinical thyroid dysfunction and 
heart failure events. 
METHODS AND RESULTS: We performed a pooled analysis of individual participant data using all 
available prospective cohorts with thyroid function tests and subsequent follow-up of heart failure 
events. Individual data on 25 390 participants with 216 248 person-years of follow-up were supplied 
from 6 prospective cohorts in the United States and Europe. Euthyroidism was defined as TSH of 0.45 
to 4.49 mIU/L, subclinical hypothyroidism as TSH of 4.5 to 19.9 mIU/L, and subclinical hyperthyroidism 
as TSH <0.45 mIU/L, the last two with normal free thyroxine levels. Among 25 390 participants, 2068 
(8.1%) had subclinical hypothyroidism and 648 (2.6%) had subclinical hyperthyroidism. In age- and sex-
adjusted analyses, risks of heart failure events were increased with both higher and lower TSH levels 
(P for quadratic pattern <0.01); the hazard ratio was 1.01 (95% confidence interval, 0.81-1.26) for TSH 
of 4.5 to 6.9 mIU/L, 1.65 (95% confidence interval, 0.84-3.23) for TSH of 7.0 to 9.9 mIU/L, 1.86 (95% 
confidence interval, 1.27-2.72) for TSH of 10.0 to 19.9 mIU/L (P for trend <0.01) and 1.31 (95% 
confidence interval, 0.88-1.95) for TSH of 0.10 to 0.44 mIU/L and 1.94 (95% confidence interval, 1.01-
3.72) for TSH <0.10 mIU/L (P for trend=0.047). Risks remained similar after adjustment for 
cardiovascular risk factors. 

CONCLUSION: Risks of heart failure events were increased with both higher and lower TSH 
levels, particularly for TSH ≥10 and <0.10 mIU/L. 

Subclinical thyroid dysfunction and the risk of heart failure events:  

an individual participant data analysis from 6 prospective cohorts. 

Gencer B et al. Circulation 2012. 



CONSEQUENCES OF  
SUBCLINICAL HYPOTHYROIDISM 

Mortality  

•In some, but not all, studies, patients with subclinical 
hypothyroidism have an increased risk of cardiovascular and/or all-
cause mortality 

 

•In a meta-analysis (Rodondi N et al. JAMA 2010) of patient level data 
from 11 prospective cohort studies,  

– the risk of cardiovascular mortality, but not all-cause mortality, increased with 
higher concentrations of TSH and was significantly increased in participants with 
TSH concentrations ≥10 mU/L (HR 1.58, 95% CI 1.10-2.27) 

– in contrast, minimal elevations of TSH (4.5 to 6.9 mU/L) were not associated with 
cardiovascular or all-cause mortality 

UpToDate 2013 





Manifestazioni cliniche 



Bijay V. et al, BMJ 2008 



Cognitive impairment in hypothyroidism 

• Most often  
– slowed mentation,  
– poor concentration, 
– decreased short-term memory,  
– social withdrawal,  
– psychomotor retardation, 
– depressed mood apathy 

 
• Less commonly 

– psychosis,  
– confusion,  
– disorientation 

 
• When neuropsychological testing is performed, deficits may be most 

pronounced in tests of attention and executive function. Memory retrieval, 
learning, verbal fluency, and motor speed are also often particularly 
impaired.  
 

UpToDate 2013 



Palliat Support Care. 2012 Mar 

Delirium masquerading as depression 
Marchington KL, Carrier L, Lawlor PG.  

Abstract 

OBJECTIVE: Despite the high prevalence of delirium in palliative care settings, this diagnosis is frequently missed, 
particularly in patients with hypoactive delirium. These patients are also commonly misdiagnosed with 
depression because of the overlap in symptoms between the two diagnoses. Failure to promptly diagnose 
delirium can have significant ramifications in terms of delirium reversal, subsequent patient involvement in end-
of-life decision making, and the recognition and treatment of other symptoms. 

METHOD: We report a case of a 63-year-old French-speaking woman admitted to our inpatient palliative care 
unit with colorectal cancer and a history of depression. This case report highlights the major challenges 
associated with making the diagnosis of delirium in a patient with a complex medical history, including 
depression. 

RESULTS: The patient presented with symptoms of depressed mood and fluctuation in psychomotor activity, but 
failed to respond to an increase in her fluoxetine treatment in addition to methylphenidate and treatment of her 
hypothyroidism. A psychiatric assessment in her own language detected features of inattention and confirmed a 

diagnosis of delirium that was multifactorial, secondary to a combination of posterior 
reversible encephalopathy syndrome (PRES), hypothyroidism, hepatic dysfunction, 
and medication. 

SIGNIFICANCE OF RESULTS: Subsyndromal delirium may present with mood lability, and as delirium and 
depression can coexist, clinicians should perform a delirium screen for all patients presenting with symptoms of 
depression, preferably in the patient's first language. Cognitive testing can be particularly helpful in 
distinguishing delirium, especially hypoactive delirium, from depression 



Potential consequences 
•In three studies, increasing serum TSH concentrations within the normal range were 
associated with a modest increase in body weight  
 

•In a pilot study, patients with unprovoked deep venous thrombosis were more likely to 
have subclinical hypothyroidism  
 

•In one study, patients with subclinical hypothyroidism were more likely to have common 
bile duct stones, thought to be secondary to sphincter of Oddi dysfunction 
 

•In one study, 21 of 33 patients (64 percent) with subclinical hypothyroidism had a 
higher frequency of neuromuscular symptoms (weakness, fatigue, 
paresthesias, cramps), as compared with 6 of 44 normal subjects (14 percent). 
However, in another study of more than 2000 elderly individuals, functional mobility (gait 
speed and walking endurance) was better in those with mild elevations in TSH (4.5 to <7.0 
mU/L) than in those with TSH values within the normal range (0.4 to <4.5 mU/L)  
 
 

CONSEQUENCES OF  
SUBCLINICAL HYPOTHYROIDISM 

UpToDate 2013 



Neuropsychiatric symptoms  

 

•Several reports suggest that subclinical hypothyroidism is 
associated with neuropsychiatric diseases   

 

•However, other studies (including a large study of primary care 
patients in England that failed to demonstrate an association of 
subclinical hypothyroidism with depression, anxiety, or cognitive 
dysfunction) do not support this observation 

CONSEQUENCES OF  
SUBCLINICAL HYPOTHYROIDISM 

UpToDate 2013 



Trattamento dell’ipotiroidismo 



By the end of the 19th century, myxedema had been attributed to diminished thyroid 
function and a cretinism-like condition (also described as cachexia strumipriva) had 
been observed following thyroidectomy in animals and humans. Moreover, 
xenotransplantation of animal thyroid gland had been shown to improve symptoms 
in women suffering from myxedema temporarily.  
 
In 1891, Murray described the first regime of thyroid hormone replacement, 
subcutaneously injecting extract of sheep thyroid into a patient with hypothyroidism.  
It was soon shown that oral administration of thyroid extract was as effective.  
 
In 1914, Kendall purified thyroxine crystals, which became commercially available.  
 
Harrington identified the structure of thyroxine in 1926 and synthetic thyroxine was  
available for clinical use by the 1930s.  
 
However, it took many more years before thyroxine became preferable to desiccated 
thyroid extract as the treatment of choice for hypothyroidism. 
 
In 1952, Gross and Pitts-River identified the more potent liothyronine  

Historical perspective 

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 triiodothyronine ratio of 14:1,56 and therefore 
the thyroid extract contains a supraphysiological amount of 
triiodothyronine. There is no clinical trial evidence to show 
that it is more effective than levothyroxine. 

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



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



T3 containing preparations 

• For most patients with hypothyroidism, we do not suggest treatment with 
T3 containing preparations. Patients treated with currently available T3-
containing preparations have wide fluctuations in serum T3 
concentrations throughout the day due to its rapid gastrointestinal 
absorption and its relatively short half-life in the circulation (about one 
day). 

 

• In addition, serum T4 concentrations remain low in patients treated with 
T3, and relatively low in those treated with preparations containing both 
T3 and T4; while serum TSH in steady state conditions will reflect the 
adequacy of therapy, measurement of serum T4 may be confusing and 
lead to inappropriate changes in dose. 

UpToDate 2013 



Levothyroxine (LT4) monotherapy remains the 
current standard for management of primary, as 
well as central, hypothyroidism  

Drugs 2012 



Perché trattare l’ipotiroidismo? 



The Cochrane Library 2009 

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.  



Date of download:  2/3/2013 Copyright © 2012 American Medical Association. 
All rights reserved. 

Levothyroxine Treatment of Subclinical Hypothyroidism, Fatal and Nonfatal 

Cardiovascular Events, and Mortality 
Arch Intern Med. 2012;172(10):811-817. doi:10.1001/archinternmed.2012.1159 

Younger patients (P = .02) 

Older patients (P = .56) 





Abstract 

CONTEXT: Subclinical hypothyroidism (SCH) and cognitive dysfunction are both common in the elderly and have been linked. It is 
important to determine whether T4 replacement therapy in SCH confers cognitive benefit. 

OBJECTIVE: Our objective was to determine whether administration of T4 replacement to achieve biochemical euthyroidism in subjects 
with SCH improves cognitive function. 

DESIGN AND SETTING:  We conducted a double-blind placebo-controlled randomized controlled trial in the context of United Kingdom 
primary care. 

PATIENTS: Ninety-four subjects aged 65 yr and over (57 females, 37 males) with SCH were recruited from a population of 147 identified 
by screening. 

INTERVENTION: T4 or placebo was given at an initial dosage of one tablet of either placebo or 25 microg T4 per day for 12 months. 
Thyroid function tests were performed at 8-weekly intervals with dosage adjusted in one-tablet increments to achieve TSH within the 
reference range for subjects in treatment arm. Fifty-two subjects received T4 (31 females, 21 males; mean age 73.5 yr, range 65-94 yr); 
42 subjects received placebo (26 females, 16 males; mean age 74.2 yr, 66-84 yr). 

MAIN OUTCOME MEASURES: Mini-Mental State Examination, Middlesex Elderly Assessment of Mental State (covering orientation, 
learning, memory, numeracy, perception, attention, and language skills), and Trail-Making A and B were administered. 

RESULTS: Eighty-two percent and 84% in the T4 group achieved euthyroidism at 6- and 12-month intervals, respectively. Cognitive 
function scores at baseline and 6 and 12 months were as follows: Mini-Mental State Examination T4 group, 28.26, 28.9, and 28.28, and 
placebo group, 28.17, 27.82, and 28.25 [not significant (NS)]; Middlesex Elderly Assessment of Mental State T4 group, 11.72, 11.67, and 
11.78, and placebo group, 11.21, 11.47, and 11.44 (NS); Trail-Making A T4 group, 45.72, 47.65, and 44.52, and placebo group, 50.29, 
49.00, and 46.97 (NS); and Trail-Making B T4 group, 110.57, 106.61, and 96.67, and placebo group, 131.46, 119.13, and 108.38 (NS). 
Linear mixed-model analysis demonstrated no significant changes in any of the measures of cognitive function over time and no 
between-group difference in cognitive scores at 6 and 12 months. 

CONCLUSIONS: This RCT provides no evidence for treating elderly subjects with SCH with T4 
replacement therapy to improve cognitive function 

 J Clin Endocrinol Metab, August 2010 



Cognitive benefit from treating  
subclinical hypothyroidism 

Some reports on mood, cognitive, and other objective brain 
function studies in subclinical hypothyroidism demonstrate 
the presence and reversal of deficits after treatment with L-
thyroxine. However, other studies have not. 



Subclinical hypothyroidism - 
Effects of thyroid hormone replacement  

• Hypothyroid signs and symptoms — The data regarding the relationship between T4 replacement and 
improvement in hypothyroid symptoms are conflicting, likely due to differences among the patient populations 
studied, such as age, TSH concentrations, presence of antithyroid antibodies, and history of prior thyroid 

disease. In some, but not all, trials, T4 replacement resulted in improved hypothyroid 
symptoms and/or cognitive function. The benefit appeared to be limited to patients 
with baseline serum TSH concentration ≥10 mU/L. In a meta-analysis of 12 clinical trials (nine 

trials with TSH concentrations <10 to 15 mU/L), there were no differences in hypothyroid signs or symptoms, 
quality of life, or adverse effects between the T4 and placebo groups. 

• Subsequent randomized trials (not included in the meta-analysis) evaluating the effects of T4 on hypothyroid 
symptoms and/or cognitive function suggest a lack of benefit. In a double blind randomized cross-over trial of 
100 patients with serum TSH between 3.7 and 15.8 mU/L, treatment with a fixed dose of levothyroxine 0.100 
mg daily resulted in an improvement in the proportion of patients reporting fatigue (89 to 79 percent), but no 
significant improvement in other quality of life measures. In this trial, TSH concentrations were below normal in 
some patients (range 0.01 to 12.1 mU/L). 

• Another randomized trial evaluated the effect of T4 versus placebo on cognitive function in 94 patients (≥65 
years of age) with serum TSH >5.5 mU/L (median value 6.6 mU/L). The dose of T4 was adjusted to maintain the 
serum TSH in the normal range. Cognitive function was assessed with standard measures of cognitive function 
(ie, mini-mental status examination) and with the Trail Making Test, a more targeted test of executive function. 
After 12 months, euthyroidism was achieved by 84 percent of subjects receiving T4 replacement. Achieved 
median TSH concentrations were 3.7 and 5.4 mU/L in the T4 and placebo groups, respectively, but TSH values 
were below normal in some T4 treated patients (range 0.2 to 6.9 mU/L). There were no significant changes in 
any of the measures of cognitive function over time and no difference between the groups at 6 or 12 months. 

UpToDate 2013 



• 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 

• To relieve symptoms 

• To avoid progression to overt disease 

 

Overt hypothyroidism  

• The relief of symptoms 

• To avoid progression of disease to myxedema 

 

Bensenor et al. Clinical interventions in Aging 2012 



SUBCLINICAL HYPOTHYROIDISM 

Candidates for T4 replacement 
 

• Although virtually all experts recommend treatment of patients 
with serum TSH concentrations >10 mU/L, the routine treatment 
of asymptomatic patients with TSH values between 4.5 and 10 
mU/L remains controversial. 
 

• There are few data to show benefit or harm of T4 treatment in 
patients with TSH values between 4.5 and 10 mU/L. The 
consensus group did not recommend routine treatment for such 
patients, but recommended monitoring TSH levels every 6 to 12 
months. 

UpToDate 2013 



SUBCLINICAL HYPOTHYROIDISM 

Candidates for T4 replacement 

 

• In view of data linking subclinical hypothyroidism with 
atherosclerosis and myocardial infarction, and the increased risk 
of progression to overt hypothyroidism, we suggest treatment of 
patients with subclinical hypothyroidism and TSH levels greater 
than 10 mU/L. 

 

 

UpToDate 2013 



SUBCLINICAL HYPOTHYROIDISM 

Candidates for T4 replacement 
 

• Patients with high titers of antithyroid peroxidase antibodies, 
who may rapidly progress to overt hypothyroidism, and patients 
with goiter may also benefit from early treatment.  
 

UpToDate 2013 



SUBCLINICAL HYPOTHYROIDISM 

Candidates for T4 replacement 
 

• We suggest T4 therapy in non-elderly patients with serum TSH 
values of 4.5 to 10 mU/L who have symptoms suggestive of 
hypothyroidism. 
 
 

UpToDate 2013 



Symptomatic Hypothyroidism  
 
Treatment of symptomatic SH or OH in very old adults has more 
consensus agreement, but requires a different approach than in 
younger patients. In older adults, most experts agree that the 
benefits of thyroid replacement outweigh the risks of treatment 
when the serum TSH is > 10 mIU/L.  
 
With TSH levels between 4.5 – 10 mIU/L, expert opinion varies 
greatly, and the provider must make their own best clinical 
judgment for the individual patient.  



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

Bijay V. et al, BMJ 2008 

E nell’anziano? 

? ? 



Treatment of Hypotiroidism 

• In most patients, hypothyroidism is a permanent condition 
requiring lifelong treatment. Therapy consists of thyroid 
hormone replacement unless the hypothyroidism is transient 
(as after painless thyroiditis or subacute thyroiditis) or 
reversible (due to a drug that can be discontinued).  

 

• The cause of hypothyroidism should be identified in every 
patient for the following reasons: 
– Hypothyroidism may be transient and require no or only short-term 

therapy, as in patients with painless thyroiditis or postpartum 
thyroiditis.  

– It may be caused by a drug, such as litium or an iodine-containing 
drug, and disappear when the drug is discontinued. 

– It may be the first or only manifestation of hypothalamic or pituitary 
disease. 

 

UpToDate 2013 



In the elderly,  

 

• As the classical symptoms and signs may not be so obvious, a 
high degree of clinical suspicion is necessary.  

 

• Hypothyroidism can be easily overlooked in these patients 
who also have a higher prevalence of other chronic illnesses, 
use of medications and cognitive change than their younger 
counterparts.   

 

 Marianne S Elston, 2005 



 Many older patients receiving thyroid 
hormone replacement are over- or 
undertreated 

UpToDate 2013 



Somwaru et al. J Clin Endocrinol Metab, April 2009 



Older patients or those with coronary heart disease 

 

• Thyroid hormone increases myocardial oxygen 
demand, which is associated with a small risk of 
inducing cardiac arrhythmias, angina pectoris, or 
myocardial infarction in older patients.  

 

UpToDate 2013 





Ali J Chakera et al. Drug Design, Development and Therapy, December 2011 



Treatment of Hypotiroidism 

Initial monitoring and dose adjustments 
 

• Patients who are treated with T4 usually begin to improve 
within two weeks, but complete recovery can take several 
months in those with severe hypothyroidism. 
 

• Although symptoms may begin to resolve after two to three 
weeks, steady-state TSH concentrations are not achieved for at 
least six weeks. Serum thyroid hormone concentrations increase 
first, and then TSH secretion begins to fall because of the 
negative feedback action of T4 on the pituitary and 
hypothalamus. Thus, after initiation of T4 therapy, the patient 
should be reevaluated and serum TSH measured in six weeks.  
 

• Given the one-week plasma half life of T4, it takes about six 
weeks (six half-lives) before a steady state is attained after 
therapy is initiated or the dose is changed. 

UpToDate 2013 



Treatment of Hypotiroidism 

Initial monitoring and dose adjustments 
 
• If the TSH remains above the normal reference range, the 

dose of T4 can be increased by 12 to 25 mcg/day. The patient 
will require a repeat TSH measurement in six weeks. 
 
 

• For patients who continue to have symptoms after two to 
three weeks, a serum free T4 and TSH can be measured in 
three weeks. If the serum free T4 is below normal, the dose 
can be increased in three weeks without additional testing, 
but it should be recognized that serum T4 (and TSH) 
concentrations at this time are not steady-state values, and 
serum TSH levels may still be falling despite normal (or even 
high) serum T4 concentrations.  
 
 
 

UpToDate 2013 



Monitoring thyroid function during 
levothyroxine replacement 

• Once the patient is on a stable dose of levothyroxine, annual 
monitoring of TSH is recommended, although a retrospective 
study suggests that the monitoring interval could be safely 
increased to 18 months.  

Ali J Chakera et al. Drug Design, Development and Therapy, December 2011 



Timing of levothyroxine 

• Conventionally, hypothyroid patients are advised to take 
levothyroxine on an empty stomach half an hour before 
breakfast to  prevent impairment of absorption by food  

 

• Several recent studies have looked at whether a bedtime 
dosage of levothyroxine is preferable:  

– conflicting findings of different studies 

– these studies suggest that bedtime dosing of levothyroxine 
could be tried as an alternative strategy in those patients who 
have problems in taking morning levothyroxine on an empty 
stomach.  

Ali J Chakera et al. Drug Design, Development and Therapy, December 2011 



Ali J Chakera et al.  

Drug Design, Development and Therapy, December 2011 



• Common drugs that can affect levothyroxine absorption include iron, 
calcium, cholestyramine, and aluminum and levothyroxine must be taken 
at least 4 hours apart from these drugs. 

 

• Enzyme inducers, such as phenytoin, carbamazepine,phenobarbital, and 
rifampicin can increase the clearance of levothyroxine, necessitating an 
increased dose 

 

• It is noteworthy that hypothyroidism itself can lead to altered metabolism 
of medications, such that when rendered euthyroid, patients with 
hypothyroidism may need alterations in the dose of their medications. For 
example, initiation of levothyroxine in a hypothyroid patient may enhance 
the effect of warfarin, which may need dose adjustment 

Ali J Chakera et al. Drug Design, Development and Therapy, December 2011 

Drug interactions with levothyroxine 



Poorly compliant patients 





Because a high dose of levothyroxine may 
exacerbate angina or precipitate myocardial 
infarction, the weekly regime of levothyroxine 
is not appropriate for patients with ischemic 
heart disease 

Ali J Chakera et al. Drug Design, Development and Therapy, December 2011 



Somwaru et al. J Clin Endocrinol Metab, April 2009 

• It has been reported that older hypothyroid patients need approximately 
25% less T4 than younger patients  

 

• Not only is there a decrease in the secretion of thyroid hormone with 
increasing age, but the half-life of T4 also increases with age, with a mean 
half-life of 6.7 d for adults aged 18–27 yr of age, and approximately 9 d for 
those aged 65 yr and older.  

 

• Together, these data suggest that older individuals should be initiated on 
lower doses of T4 replacement and that a longer duration may be required 
between dose titrations. Furthermore, continued monitoring is necessary 
to assess for decreasing thyroid hormone requirements over time.   



Elderly patients and those with coronary disease 
or multiple coronary risk factors should be treated 
conservatively.  

 

UpToDate 2013 



Dosage of levothyroxine 

• In patients with no significant comorbidities, initiation of 
levothyroxine at a full dose based on body weight (1.6 
μg/kg/day) is safe, effective, and requires fewer resources 
than using a more traditional approach of starting with a small 
dose and gradually titrating upward.  
 
 

• Elderly people and those with ischaemic heart disease 
should start on a small dose of levothyroxine, and the dose 
increment should be gradual    

- Ali J Chakera et al. Drug Design, Development and Therapy, December 2011 

- Bijay V. et al, BMJ 2008 



Ali J Chakera et al. Drug Design, Development and Therapy, December 2011 



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

Bijay V. et al, BMJ 2008 

Cercare cause 



Caso clinico 



• Paziente (XX) di anni 85, giunge alla nostra osservazione in data 
20/07/2005 proveniente dalla divisione di medicina 
dell’ospedale. 

 

Anamnesi fisiologica e familiare  

• Vedova 

• 2 figli 

• Vive con 1 figlio 

• Scolarità: 5° elementare 

• Non fuma 

• Non beve 

• Familiarità per neoplasie (padre con k esofago), nessuna per 
malattie cardiovascolari, ipercolesterolemia, per demenze, 
malattie psichiatriche, diabete mellito. 



• Appendicectomia e tonsillectomia in giovane età. 

 

• Ipertensione arteriosa da parecchi anni. 

 

• Nel 1970 intervento di mastectomia radicale dx per K. 

 

• Nel 1971 intervento chirurgico per mastite TBC dx. 

 

• Circa 14 anni fa riscontro di ipotiroidismo. Iniziata terapia 
sostitutiva. 

 

• Da oltre 10 anni in trattamento con Dobren (sulpiride) per 
disturbo depressivo 

Anamnesi patologica remota 



• Il 2/2002 ricovero presso divisione di medicina, dimessa con diagnosi di “Gozzo 
multinodulare ipofunzionante in esiti di tiroidite cronica. Ipertensione 
arteriosa (stadio IV WHO) con retinopatia ipertensiva. Dislipidemia. Artrosi 
diffusa con condrocalcinasi giniocchio sx. Tremore essenziale. Esiti di 
mastectomia radicale dx (1960). Esiti di isteroannessiectomia bilaterale”.  

– Esami ematici: FT3=1.6 (vn1.71-3.71); FT4=1 (vn 0.7-1.48); TSH=17 (vn 0.35-4.94); 
Ab anti TG 81 (vn fino a 100); Ab anti-microsomiali 215 (vn fino a 20);  

– Eco tiroide: lobi tiroidei di dimensioni nei limiti di norma (spessore circa 1.4 cm 
bilateralmente); l’ecostruttura ghiandolare appare disomogenea per la presenza di 
piccole e sfumate zone ipoecogene cui si associa, a dx, la presenza di un nodulo 
iperecogeno con alone ipoecogeno periferico, di circa 0.7 cm. Non si esclude che il 
quadro suddetto possa riferirsi a tiroidite cronica per cui si consigliano ulteriori 
accertamenti. 

– L-tiroxina 100; Amisulpiride; Bromazepam 

– MMSE 25/28; BI 9898/100; IADL perse 0/8.  

 

Anamnesi patologica remota 



• Il 3/2002, 3/2003 e 10/2003 e il 12/2004 ricoveri presso Casa di Cura per 
gonalgie e difficoltà alla deambulazione, dimessa nell’ultimo ricovero con 
diagnosi di «Gonalgia artrosica dx con difficoltà alla deambulazione. 
Spondiloartrosi con discopatie lombari. Gozzo multinodulare ipofunzionante 
in esiti di tiroidite cronica. Ipertensione. Ipercolesterolemia con 
ipertrigliceridemia. Tremore essenziale. Cataratta bilaterale (già segnalata). 
Anamnsesi di Ca mammario».  

– Esami ematici: TSH 11.876; FT3=2.2; FT4=1.1; VES=25; PCR=0.27)  

– L-tiroxina 50 mg; Propanololo 40 mg ½ cp 

 

• 26/47/05/2005 ricovero presso Casa di Cura per «Sindrome ansiosa con 
somatizzazione. Gozzo tiroideo multinodulare ipofunzionante. Tremore 
essenziale. Ipercolesterolemia. Ipertensione arteriosa». Riscontrati ancora 
elevati valori di TSH, incrementata quindi posologia L-tiroxina. 

 

Anamnesi patologica remota 



Anamnesi patologica prossima 

• Paziente giunta alla nostra osservazione a luglio/2005 proveniente da 
divisione di medicina, dove era giunta per comparsa, circa 20 giorni fa, di 
improvvisa agitazione psico-motoria con vocalizzazione, prevalentemente 
notturna, affaccendamento motorio, anomala iniziativa motoria e  
peggiorate funzionale. Durante la degenza eseguito EEG (diffusi disturbi 
della elettrobiogenesi) e TAC encefalo (non lesioni acute, ma diffuse 
manifestazioni di sofferenza vascolare in esiti della sostanza bianca in 
particolare sovratentoriale con distribuzione periventricolare sottocorticale 
e centri semiovali),  

 

• In data odierna per algie lombari e difficoltà alla deambulazione è stata 
trasferita presso il nostro reparto per eseguire ciclo FKT e con diagnosi di 
“vasculopatia cerebrale con decadimento cognitivo ed episodi 
confusionali. Gozzo tiroideo ipofunzionante. Ipertensione arteriosa. 
Ipercolesterolemia. Stato ansioso. Herpes Zoster lombare sx”. 

 



Terapia all’ingresso 

Principio attivo Posologia 
L-tiroxina 75 1 cp die 

Olanzapina 5 ½ cp die 

Aloperidolo 5 gtt la sera 

Esomeprazolo 40 1 cp die 



• Cute-mucose: cute pallida, modesti edemi agli arti inferiori; esiti di Herpes 
Zoster lombare e ipocondriaco sx. Capo e collo: collo ipomomobile, non 
dolente, lingua asciutta, deviata a dx. Apparato linfoghiandolare: 
apparentemente indenne. Cuore: toni cardiaci ritmici, normofrequenti; 
pause apparentemente libere. Torace: cifotico, ipoespansibile agli atti del 
respiro. FVT normotrasmesso. Suono chiaro polmonare. MV fisiologico. 
Mammella: n.d.r. Addome: globoso, trattabile, non dolente ne dolorabile 
alla palpazione superficiale e profonda. Segni fonetici di meteorismo. 
Peristalsi presente. Apparato urogenitale: Giordano negativo 
bilateralmente. EON: Pz vigile, disorientata nel tempo e nello spazio. Lieve 
ipertono plastico agli arti inferiori. ROT simmetricamente scattanti ai 4 arti. 
RCP a dx, Babinski a sx. 

 

• ECG: RS; FC 88 b/m; PQ 0.14’’; asse elettrico orizzontale; alterazioni diffuse 
della ripolarizzazione ventricolare. 

• EAB (AA): nella norma 

Esame obiettivo all’ingresso 



Epicrisi 

 Disturbo della deambulazione a genesi polifattoriale (artrosi diffusa, 
discopatie lombari, encefalopatia vascolare) 

 Gozzo tiroideo ipofunzionante 

 Ipertensione arteriosa 

 Ipercolesterolemia 

 Ernia iatale e gastrite cronica antrale 

 Disturbo depressivo del tono dell’umore 

 Cataratta bilaterale 

 Recente infezione lombare sx da Herpes Zoster (07/2005) 

 Esiti di interventi di isteroannessiectomia (1961), mastectomia radicale 
per K (1970), per mastite TBC sx (1971) 



Epicrisi 

• Da circa 14 anni con diagnosi di ipotiroidismo,  

• Da circa 10 anni in trattamento con amisulpiride per i 
disturbi del tono dell’umore.  

• Da tre anni disturbo della marcia, tremori essenziali e 
disturbi del comportamento (oppositività, 
aggressività verbale, spunti deliranti).  

• Da circa 20 giorni stato confusionale acuto 



Valutazione multidimensionale 

Premorboso Ingresso 

C.A.M. 3/4 

IADL perse 7/8 

Barthel Index 81 44 



Obiettivi clinici 

• Approfondimento diagnostico e trattamento del delirium 

• Controllo della funzione tiroidea 

• Valutazione funzioni cognitive 

• Rivalutazione diagnostica dei tremori (iatrogeni?) 

  

Obiettivi riabilitativi 

• Recupero autonomia nei passaggi posturali (BI 158) 

• Recupero autonomia nel cammino (BI 153) 

 

 ®: - Esami ematici di routine 

  - Ormoni tiroidei 

  - Rx-torace 



Principio attivo Posologia 

L-tiroxina 75 1 cp 

Esomeprazolo 40 1 cp 

Lattulosio 20 ml x 2 

Sol Fisiol 500 cc 1 fl ev 

Olanzapina 5 Sospesa 

Aloperidolo Sospeso 

Terapia instaurata all’ingresso 



• I primi provvedimenti terapeutici sono la sospensione dei neurolettici in 
atto e l’infusione di liquidi e.v. Per stipsi iniziato lassativo. Il sospetto 
diagnostico è che il delirium possa essere indotto da più fattori (recente 
herpes zoster, disidratazione, stipsi) ma si considera anche l’ipotesi di una 
genesi flogistica Per tale motivo vengono richiesti Rx torace, esami ematici 
di routine ed urinocoltura. 

 

• La prima notte la paziente è agitata; l’indomani l’urinocoltura è positiva per 
Enterococcus faecalis; nel sospetto che il delirium possa dipendere anche 
dall’infezione delle vie urinarie si inizia terapia antibiotica mirata.  

 

• Nei giorni successivi la paziente appare più tranquilla e riposa la notte. Al 
colloquio con il medico la paziente è tuttavia ancora confusa, disorientata 
nel tempo e nello spazio, con deficit attentivo. Rilevato scorretto uso degli 
ausili e difficoltà nell’apprendimento di nuove informazioni/procedure.  

 

Diario clinico 



• Alcuni giorni dopo l’ingresso giunge il referto degli ormoni 
tiroidei che evidenzia FT4 nella norma ma TSH = 33.10. Viene 
incrementata posologia di L-tiroxina e vengono richiesti 
anticorpi antitiroidei ed ecografia tiroide.  

 

• Nei giorni successivi riscontro di elevati valori di anticorpi 
antitireoperossidasi ed antimicrosomiali.  

 L’ecografia della tiroide mostra lobi tiroidei modicamente 
diminuiti di volume e non esclude un quadro di tiroidite cronica. 
Non dolori al collo. VES e PCR sono nella norma. 

 

Diario clinico 



 L’orientamento diagnostico che viene posto è: 

 

– ipotiroidismo severo da tiroidite cronica atrofica (possibile 
evoluzione di tiroidite di Hashimoto) 

 

– delirium a genesi polifattoriale (ipotiroidismo (?), recente 
infezione da Herpes Zoster lombare sx, disidratazione, 
stipsi, infezione delle vie urinarie).  

Diario clinico 



Alla dimissione: 

 

• nettamente ridotto lo stato confusionale; non disturbi 
significativi del comportamento.  

• la paziente è autonoma e discretamente sicura sia nei 
passaggi posturali che nel cammino con un quadripode  

Diario clinico 

Premorboso Ingresso Dimissione 

C.A.M. Stato confusionale Positiva Positiva 

MMSE Stato cognitivo NA/30 

Geriatric Depression Scale Tono dell’umore NA/15 

IADL (n funzioni perse): Stato funzionale 7/8 

BARTHEL INDEX  Stato funzionale 81/100 44/100 89/100 

TINETTI: Stato funzionale 14/28 20/28 

FIM: Stato funzionale 85/126 89/126 



Esame Ingresso Dimissione  Valori normali 

GB 6.1  10^3/ul 4.00-9.00 

GR 4.6  10^6/ul 4.00-5.50 

Ht 43.8  % 38.0-50.0 

Hb 14.9  g/dl 11.5-14.5 

MCV 94.2  Fl 80.0-95.0 

PLT 213  10^3/ul 150-400 

Neutrofili  60.9  % * 10^3/ul 40.0-75.0 

Linfociti 29  % * 10^3/ul 0.80-4.00 

Monociti  6.5  % * 10^3/ul 0.0-12.0 

Eosinofili  2.9  % * 10^3/ul 0.0-2.5 

Basofili  0.7  % * 10^3/ul 0.0-0.54 

VES 32  mm/1° ora 0-20 

PCR 0.5  mg/dl 0.0-1.0 

Azotemia 31  mg/dl 10-50 

Creatinina  0.8  mg/dl 0.5-1.2 

Ac. Urico 3.4  mg/dl 1.5-7.0 

Na 136  Mmol/L 136-146 

K 4.2  Mmol/L 3.5-5.10 

Cl 97  Mmol/L 98-108 

Glicemia 95  mg/dl 60-110 

Colesterolo tot 268  mg/dl 120-200 

HDL 55  mg/dl 35-55 

Trigliceridi 147  mg/dl 40-160 

GOT 16  U/L 0-40 

GPT 10  U/L 0-40 

Fosfatasi alc 249  U/L 90-270 

GT 29  UI/L 5-30 

Bilirubina tot 0.6  mg/dl 0-1.2 

PT (INR) 1.1   0.9-1.1 

proteine tot 6.9  g/dl 6.2-8.2 

albumina 52.5/3.6  % 55.1-66.1 

1 3.3  % 1.7-3.3 

2 13  % 8.2-13-0 

 12.7  % 9.5-15-0 

 18.5  % 10.3-18.3 

FT3  2.30 Pg/ml 2.3-4.2 

FT4 1.04 1.62 ng/dl 0.7-1.48 

TSH 33.10 7.54 MicroUI/ml 0.35-4.94 

TPO-Ab 1164  U.I./ml <100 

Ab anti microsomiali 1148  U.I./ml <100 

Ab anti tireoglobulina 29  U.I./ml <100 

 

Esami ematici 



 L-tiroxina 100 1 cp Ore 8 

 Pantoprazolo 20 1 cp Ore 8 

 Tramadolo 50 1 cp Al bisogno 

 Lassativo 1 bustina La sera + al bisogno 

Terapia alla dimissione 



….circa 2 mesi dopo 
Aspetti socio-demografici  

La paziente vive al domicilio del figlio che la assiste nelle attività comuni della vita 
quotidiana insieme a personale retribuito (badante). 

  

Stato cognitivo  

- MMSE è 14/30 

- Frequenti episodi di stato confusionale acuto che rendono particolarmente 
problematica la gestione della paziente 

- Disturbi del comportamento (in particolare del sonno) 

  

Stato funzionale I passaggi posturali avvengono autonomamente ma è necessaria 
supervisione per il rischio di caduta. La deambulazione avviene con notevole 
impaccio, a base lievemente allargata ed a passi piccoli; zoppia da fuga a sx. E’ 
necessario un ausilio (quadripode). Il punteggio alla Tinetti scale alla dimissione dal 
nostro reparto è 22/28 ma è sufficiente un breve periodo di ipomobilità perché tale 
punteggio si abbassi nuovamente al di sotto della soglia di rischio per caduta.  

 
….non più ritornata in ambulatorio 



Considerazioni/dubbi 

• Decadimento cognitivo con disturbi 
comportamentali? 

• Delirium a genesi endocrinologica? 

• Delirium superimposto a demenza? 



Conclusioni 
Nell’anziano: 

• l’ipotiroidismo è una patologia frequente 

 

• i dati di letteratura sono contrastanti sulla correlazione ipotiroidismo e 
decadimento cognitivo/malattie cardiovascolari/mortalità 

 

• i dati di letteratura sono non univoci riguardo l’efficacia della terapia 
sostitutiva su malattie cardiovascolari/mortalità 

 

• elevato rischio di iper/ipotrattamento, ancor più se il paziente è comorbido 

 

• è importante ricercare le cause e fare diagnosi differenziale dei sintomi 

 

• qualora debba essere intrapreso trattamento sostitutivo iniziare con dosaggi 
non elevati, incrementare la dose gradualmente, monitorare adeguatamente i 
valori ematici del TSH 


