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Learning objectives

• Illustrate the role of thyroid hormones on cardiovascular homeostasis 

• Understand the impact of cardiovascular disease on the personalization of 
thyroid hormone therapy 

• Manage subclinical hypothyroidism in patients at high cardiovascular risk



Format

1. Observational studies of Cardiovascular effects of Subclinical 
Hypothyroidism

2. Interventional studies of Treatment of Subclinical Hypothyroidism on 
the Cardiovascular system

3. Thyroid Function in cardiac disease
4. Thyroid Hormones in other cardiac conditions such as Heart Failure 

and Acute MI
5. Conclusions



Patient A

• 76 year old man with:

Angina

Hypertension

Type 2 Diabetes mellitus

Hyperlipidaemia

• Treated with aspirin, statin, metformin, lisinopril and bisoprolol.

• Routine tests performed

TSH 5.8 mU/L (0.3 – 4.5)

FT4 16.2 pmol/L (10 – 22)

• Similar levels when repeated 3 months later



T4

T3

Thyroid hormones and the Heart



Observational studies of cardiac disease in Subclinical 
Hypothyroidism 



Lancet 1971; I: 203



Increased incidence of MI in population-based studies 
Whickham (men and women)Rotterdam (women >55 yrs)

Hak et al, 2000 Razvi et al, JCEM 2010



Patient level meta-analysis

• 55,287 participants; 3,450 with SCH (6.2%)

• Information derived from 11 studies

• 9664 deaths; 2168 from CHD

• SCH defined as TSH 4.5-19.99 mU/l (normal FT4)

Rodondi et al. JAMA 2010



Patient level meta-analysis



Patient level meta-analysis



Mortality in cardiac patients

Iervasi et al, Arch Intern Med 2007



Thrombus Burden in acute NSTEMI 

Euthyroid

thrombusthrombus

Modified Mason tri-chrome staining of thrombus in porcine 
aorta obtained from Badimon chamber

SCH

Viswanathan G et al, JCEM 2014



Associations do 
not necessarily 
mean causation!



TSH and aging

Surks M, JCEM 2007



Time of sampling and the risk of remaining in 
subclinical hypothyroidism state after 7 – 10 days
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Razvi S et al, JCEM 2019, in press



Interventional studies in Subclinical Hypothyroidism 



Event rate stratified by age

LT4 vs untreated; Fatal + non fatal CV events

Razvi et al, Arch Intern Med 2012

UK General Practice Research Database



LT4 in SCH and CIMT

Monzani, JCEM 2004



Effect of increasing FT4 on LDLc

Razvi et al, JCEM 2007
0.78 ng/dL

-19.3 
mg/dL



Blum M et al, JCEM 2018

Subgroup analysis of the TRUST trial



ETA guidelines

Pearce SH et al, Eur Thy J 2013



Thyroid function in Cardiac Disease



TFT during AMI

Friberg et al, 2002



Mechanism of TFT change in AMI

Cardiomyocyte

Adapted from Boelen et al, Lancet Diab Endocrinol 2015



Role of inflammation

Kimura T et al, EJE 2000



TFT in cardiac patients

Iervasi et al, 2003

FT3 was the most potent independent predictor of survival; more than age and LVEF 



Pingitore A et al, JCEM 2008

T3 treatment of low T3 syndrome in 
chronic Heart Failure



T3 treatment of low T3 syndrome in AMI

Pingitore A et al, Am J Cardiol 2019



Conclusions

1. Mild hypothyroidism is associated with increased cardiovascular risk 
particularly in younger patients

2. Treatment reduces some CV risk factors in younger patients but not in 
older individuals

3. Older individuals with mildly raised TSH levels should be monitored and 
treatment considered only of serum levels rise above 10mU/L

4. More data is required before T3 therapy can be considered safe and 
effective in Heart Failure and AMI patients



Thank you for your attention.


