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Abstract 
 
Objective.  This study aims to determine the prevalence of subclinical thyroid dysfunction among cardiac patients at the 
Philippine General Hospital, and its association with mortality. 
 
Methodology.163 adult cardiac patients were screened for subclinical thyroid dysfunction, [subclinical hyperthyroidism 
(SCT), subclinical hypothyroidism (SCHO), non-thyroidal illness syndrome (NTIS)]. Demographic and clinical 
characteristics were analyzed using ANOVA and Fisher’s exact test.  Outcome considered were hospital duration, need 
for mechanical ventilation, inotropic support and mortality.  Crude association between subclinical thyroid dysfunction 
and outcomes was evaluated using relative risk.   
 
Results. Prevalence of subclinical thyroid dysfunction was 32.5% (5.5% SCT, 5.5% SCHO, and 21.5% NTIS). The risk 
of necessitating mechanical ventilation was about twofold higher in subclinical thyroid dysfunction compared to 
euthyroid patients (RR=2.64), and was highest in SCHO (RR=3.71). The risk of inotropic support was about twofold 
higher (RR=2.70) in SCHO compared to euthyroid patients. Overall death rate was higher in subclinical thyroid 
dysfunction (RR=1.86), and highest in SCHO (RR=2.47) compared to euthyroid patients. 
 
Conclusion. There is a significant prevalence of subclinical thyroid dysfunction among hospitalized patients with cardiac 
disease at 32.5%.  Cardiovascular risk factors are not statistically significant.  We observed a trend of increased risk of 
requiring mechanical ventilation, inotropes and overall mortality in SCHO.  
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INTRODUCTION 
 
The effects of overt hyper- or hypothyroidism on the 
cardiovascular system are well known, but whether 
subclinical or mild thyroid dysfunctions have clinical 
significance is still to be proven. A consensus conference 
on subclinical thyroid disease concluded that there is 
insufficient evidence whether subclinical thyroid 
dysfunction is associated with cardiovascular disease and 
increased mortality.1  
 
Subclinical hyperthyroidism, defined as a low serum 
thyroid-stimulating hormone (TSH) concentration in an 
asymptomatic subject with normal serum  
triiodothyronine (T3) and thyroxine (T4) concentrations, is 
common in the community, with the prevalence reported 
to range from 0.5% to 3.9% in adults of all ages and 11.8% 
in a study among the elderly.2,3 On the other hand, 
subclinical hypothyroidism, defined as an elevated serum 
TSH level in the background of normal serum T3 and T4 

values, affects around 4% of the general population and 
10% to 15% of older persons.4  
 
Non-thyroidal illness syndrome (NTIS) occurs during 
starvation or critical illness when thyroid hormones in 
blood are reduced to levels typical of hypothyroidism. 
Generally, serum T3 and free T3 are low, while serum T4 
is likewise reduced in proportion to the severity and 
length of the illness. This is believed to be due to rapid 
inhibition of deiodination of T4 to T3 by type 1 
iodothyronine deiodinase in the liver, causing the 
inhibition of T3 generation, as well as prevention of rT3 
metabolism.  One of the hallmarks of NTIS is a usually 
normal or inappropriately suppressed TSH, presumably 
due to reduced secretion from deficient TRH production.5 
 
Relating thyroid dysfunction with deleterious 
cardiovascular effects is not without basis. Several 
mechanisms proposed include coronary vascular stenosis 
induced by local inflammation from autoimmune 
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thyroiditis, altered serum lipids, increased peripheral 
vascular resistance associated with subclinical 
hypothyroidism, and increased risk for atrial fibrillation 
and other cardiac dysrhythmias among patients with 
excess thyroid hormones.6-8 These changes translate to 
increased risk of coronary heart disease events and 
mortality in the future. 
 
NTIS, low T3 syndrome or sick euthyroid syndrome is 
believed to be compensatory and is a beneficial response 
that decreases energy consumption in disease states.  This 
alteration also has a negative prognostic impact, especially 
among patients with heart disease.9,10 
 
At present, there is paucity of data regarding the 
prognostic impact of the disease in cardiac patients; and its 
association with mortality is controversial.  One study 
which included 1026 acute cardiac patients had a 43% 
prevalence of subclinical thyroid dysfunction, the majority 
of whom had NTIS (34.7%), the rest had subclinical 
hypothyroidism (6.6%), and subclinical hyperthyroidism 
(2.2%). The mortality rate was 22.15% and more than half 
of the deaths are due to cardiovascular causes.  In-hospital 
mortality of the total population was 3.58%.11 
 
This study was done to determine the institutional 
prevalence of subclinical thyroid dysfunction among 
patients with cardiovascular events and its impact on 
mortality. Recognizing the increased morbidity and fatal 
outcomes of cardiovascular events, this study will be able 
to provide additional data regarding recommendations in 
terms of screening “high risk” patients.   
 
METHODOLOGY 
 
Design 
 
Cross-sectional, and Prospective Cohort Study 
 
Setting 
 
UP-Philippine General Hospital: The investigators 
identified potential eligible patients from the Emergency 
room (ER)-Acute Coronary Unit (ACU), Medical Intensive 
Care Units (MICU), and Medical Wards.  Medical records 
were reviewed prior to blood extraction. 
 
Subjects 
 
The subjects included adult patients (>18 years old) who 
presented with any of the following cardiovascular events 
at the acute care unit or the medical wards: 
 
1.  Acute coronary event (acute myocardial infarction, 

unstable angina) 
ST-segment elevation myocardial infarction (STEMI) 
was confirmed by the presence of the following: 1) 
typical chest pain, 2) electrocardiographic findings of 
ST-segment elevation or Q waves, and 3) elevated 

myocardial enzymes. Unstable angina (UA) was 
defined as angina pectoris or equivalent ischemic 
discomfort with at least one of three features: 1) 
occurred at rest (or minimal exertion) usually lasting 
>10 minutes, 2) severe and of new onset (within the 
prior 4-6 weeks and/or 3) occurred with a crescendo 
pattern (i.e. distinctly more severe, prolonged, or 
frequent than previously). Non-ST-segment elevation 
myocardial infarction (NSTEMI) was established if a 
patient with the clinical features of UA developed 
evidence of myocardial necrosis, as reflected in 
elevated cardiac biomarkers.    

 
2.   Cardiac dysrhythmias [atrial fibrillation, complete 

atrioventricular (AV) block, sick sinus syndrome] 
The presence of cardiac dysrhythmias on 
electrocardiography, such as atrial fibrillation, 
complete AV block, sick sinus syndrome, were 
reviewed and confirmed by a cardiology fellow for 
each case. A 24-hour Holter monitoring or other tests 
may be done to confirm the diagnosis.   

 
3.   Congestive heart failure (CHF) 

The Framingham Criteria was used for the diagnosis 
of CHF. At least 1 Major and 2 Minor criteria were 
required to satisfy the diagnosis. The major criteria 
include paroxysmal nocturnal dyspnea, neck vein 
distention, rales, cardiomegaly, acute pulmonary 
edema, S3 gallop, increased venous pressure (>16 cm 
H20), positive hepatojugular reflux. Minor criteria 
include extremity edema, night cough, dyspnea on 
exertion, hepatomegaly, pleural effusion, vital 
capacity reduced by one-third from normal, and 
tachycardia (>120 bpm). Weight loss >4.5kg over 5 
days’ treatment was considered either a major or 
minor criteria.  

 
4.   Pericardial diseases (pericarditis, pericardial effusion, 

cardiac tamponade) 
Acute and chronic pericarditis was suspected in a 
patient with a history of pleuritic chest pain and fever, 
a physical finding of pericardial friction rub and an 
electrocardiographic finding of widespread ST-
elevation with upward concavity. Pericardial effusion, 
on the other hand, was suspected in a dyspneic 
patient with muffled heart sounds and note of a patch 
of dullness beneath the angle of the left scapula 
(Ewart’s sign). Characteristic electrographic findings 
include low-voltage QRS complexes and “electrical 
alternans.” Confirmation of pericardial effusion or 
cardiac tamponade was made with note of presence of 
pericardial fluid as an echo-free space on two-
dimensional transthoracic echocardiography.   

 
5.   Hypertensive vascular diseases (malignant 

hypertension) 
In addition to marked blood pressure elevation 
(usually diastolic BP > 130 mm Hg) in association 
with papilledema and retinal hemorrhages or 
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exudates, malignant hypertension included 
manifestations of hypertensive encephalopathy such 
as severe headache, vomiting, transient paralysis, 
stupor and coma.   

 
Confirmation of the cardiac diagnosis was verified by 
the actual assessment of the cardiology fellow for each 
case.  
 
Before the blood extraction, the potential subjects 
understood and completed the Informed Consent, as 
explained thoroughly by the investigator before 
signing.  The following baseline data were extracted: 
patient characteristics (age, sex), associated medical 
problems (hypertension, diabetes mellitus, 
dyslipidemia), and other significant cardiac risk 
factors (family history of sudden cardiac death, 
smoking).    

 
Exclusion Criteria 
 
All patients who have clinically apparent thyroid disease 
or already taking thyroid medications (levothyroxine, 
methimazole, carbimazole, thiamazole, propylthoiuracil 
and potassium iodide) were excluded from the           
study. Patients taking other medications that could 
potentially affect thyroid function testing were also 
excluded. These medications include: dopamine, 
levodopa, bromocriptine, glucocorticoids (>0.5 mg/day 
dexamethasone, 100 mg/day hydrocortisone), octreotide, 
amphetamines, metoclopramide, amiodarone, iodinated 
contrast media, furosemide (>80 mg/day),  nonsteroidal 
agents (salicylates >2gm/day, salsalate >1.5-3 gm/day, 
diclofenac, naproxen), IV heparin, phenytoin, and 
carbamazepine.12 Pregnant patients were also excluded. 

 
Classification by Thyroid Status 
 

Patients were classified into 1 of the following 6 groups 
based on their thyroid function tests:1-5 

 

1.  Overt thyrotoxicosis was defined as a TSH 
concentration of less than 0.10mU/L with an elevated 
free T4 or free T3  

 

2.  Subclinical hyperthyroidism (SCT) was defined as a 
TSH concentration of 0.10mU/L to 0.24mU/L or less 
than 0.10mU/L with a normal free T4 or free T3  

 

3.  Euthyroidism (EU) was defined as a normal TSH 
concentration of 0.25mU/L to 4.0mU/L and normal 
free T4 and free T3  

 

4.  Subclinical hypothyroidism (SCHO) was defined as 
a TSH concentration of more than 4.0mU/L or less 
than 10mU/L with a normal free T4 or free T3 
concentration  

 

5.  Overt hypothyroidism was defined as a TSH level of 
more than 10mU/L or more than 5mU/L with a free T4 
or free T3 concentration below normal  

6.  Nonthyroidal illness syndrome (NTIS) was defined 
as low or normal TSH with a low free T4 or low free 
T3 
 

Study Outcomes 
 
Subjects were followed up until the day of discharge. The 
outcomes of measure include: hospital duration, need for 
mechanical ventilation and inotropic support, and all-
cause mortality.   
 
Hormonal Measurements 
 
Serum free T4 and T3,, and TSH concentrations were 
determined from blood samples drawn immediately after 
arrival in the emergency department and prior to any 
intravenous therapy, including administration of heparin. 
Ascertainment of serum free T3 and T4 were accomplished 
using enzyme immunoassays while TSH utilized the 
IRMA method.  We used study specific cut off values 
(Manila Endocrine Laboratory) as follows: free T4 (11.5-
23.0 pmol/L), free T3 (2.5-5.0 pmol/L), and TSH (0.25-4.0 
mIU/ml).  
 
Statistical Analysis 
 
The sample size that is required to estimate the prevalence 
of subclinical thyroid dysfunction is 163, given an 
estimated prevalence of 12% with 5% error given a 95% 
confidence interval.13,14  Of the 163 patients included in the 
study, 142 were analyzed. Demographic and clinical 
characteristics were analyzed as subclinical thyroid 
dysfunction group (SCT, SCHO and NTIS), and then each 
subgroup. The crude association between subclinical 
thyroid dysfunction and outcomes was evaluated using 
relative risk  
 
RESULTS AND DISCUSSION 
 
The overall prevalence of subclinical thyroid dysfunction 
among patients with cardiovascular events was 32.5% 
(53/163), and more than half of the cases have NTIS. (Table 
1).  There are few reports on the prevalence of the disease 
among cardiac patients, with varying selective criteria. A 
study from Italy showed a prevalence rate of 43.6%, and 
the most frequent subclinical thyroid dysfunction was 
NTIS at 34.7%. The prevalence of SCHO closely paralleled 
that of our study (6.6% vs 5.5%).11 At present, there is no 
local published data available for comparison, however, 
our study further supports previous findings of high 
prevalence of the clinical condition as seen in international 
studies.   
 
In a national survey of thyroid dysfunction in the country, 
the prevalence was 8.53% in the general population, with 
the predominant problems being SCT and SCHO.15 This 
value appears low, probably because NTIS was not 
determined in the study, and the majority of participants 
were middle-aged.  The prevalence of SCT in our study 

thyroiditis, altered serum lipids, increased peripheral 
vascular resistance associated with subclinical 
hypothyroidism, and increased risk for atrial fibrillation 
and other cardiac dysrhythmias among patients with 
excess thyroid hormones.6-8 These changes translate to 
increased risk of coronary heart disease events and 
mortality in the future. 
 
NTIS, low T3 syndrome or sick euthyroid syndrome is 
believed to be compensatory and is a beneficial response 
that decreases energy consumption in disease states.  This 
alteration also has a negative prognostic impact, especially 
among patients with heart disease.9,10 
 
At present, there is paucity of data regarding the 
prognostic impact of the disease in cardiac patients; and its 
association with mortality is controversial.  One study 
which included 1026 acute cardiac patients had a 43% 
prevalence of subclinical thyroid dysfunction, the majority 
of whom had NTIS (34.7%), the rest had subclinical 
hypothyroidism (6.6%), and subclinical hyperthyroidism 
(2.2%). The mortality rate was 22.15% and more than half 
of the deaths are due to cardiovascular causes.  In-hospital 
mortality of the total population was 3.58%.11 
 
This study was done to determine the institutional 
prevalence of subclinical thyroid dysfunction among 
patients with cardiovascular events and its impact on 
mortality. Recognizing the increased morbidity and fatal 
outcomes of cardiovascular events, this study will be able 
to provide additional data regarding recommendations in 
terms of screening “high risk” patients.   
 
METHODOLOGY 
 
Design 
 
Cross-sectional, and Prospective Cohort Study 
 
Setting 
 
UP-Philippine General Hospital: The investigators 
identified potential eligible patients from the Emergency 
room (ER)-Acute Coronary Unit (ACU), Medical Intensive 
Care Units (MICU), and Medical Wards.  Medical records 
were reviewed prior to blood extraction. 
 
Subjects 
 
The subjects included adult patients (>18 years old) who 
presented with any of the following cardiovascular events 
at the acute care unit or the medical wards: 
 
1.  Acute coronary event (acute myocardial infarction, 

unstable angina) 
ST-segment elevation myocardial infarction (STEMI) 
was confirmed by the presence of the following: 1) 
typical chest pain, 2) electrocardiographic findings of 
ST-segment elevation or Q waves, and 3) elevated 

myocardial enzymes. Unstable angina (UA) was 
defined as angina pectoris or equivalent ischemic 
discomfort with at least one of three features: 1) 
occurred at rest (or minimal exertion) usually lasting 
>10 minutes, 2) severe and of new onset (within the 
prior 4-6 weeks and/or 3) occurred with a crescendo 
pattern (i.e. distinctly more severe, prolonged, or 
frequent than previously). Non-ST-segment elevation 
myocardial infarction (NSTEMI) was established if a 
patient with the clinical features of UA developed 
evidence of myocardial necrosis, as reflected in 
elevated cardiac biomarkers.    

 
2.   Cardiac dysrhythmias [atrial fibrillation, complete 

atrioventricular (AV) block, sick sinus syndrome] 
The presence of cardiac dysrhythmias on 
electrocardiography, such as atrial fibrillation, 
complete AV block, sick sinus syndrome, were 
reviewed and confirmed by a cardiology fellow for 
each case. A 24-hour Holter monitoring or other tests 
may be done to confirm the diagnosis.   

 
3.   Congestive heart failure (CHF) 

The Framingham Criteria was used for the diagnosis 
of CHF. At least 1 Major and 2 Minor criteria were 
required to satisfy the diagnosis. The major criteria 
include paroxysmal nocturnal dyspnea, neck vein 
distention, rales, cardiomegaly, acute pulmonary 
edema, S3 gallop, increased venous pressure (>16 cm 
H20), positive hepatojugular reflux. Minor criteria 
include extremity edema, night cough, dyspnea on 
exertion, hepatomegaly, pleural effusion, vital 
capacity reduced by one-third from normal, and 
tachycardia (>120 bpm). Weight loss >4.5kg over 5 
days’ treatment was considered either a major or 
minor criteria.  

 
4.   Pericardial diseases (pericarditis, pericardial effusion, 

cardiac tamponade) 
Acute and chronic pericarditis was suspected in a 
patient with a history of pleuritic chest pain and fever, 
a physical finding of pericardial friction rub and an 
electrocardiographic finding of widespread ST-
elevation with upward concavity. Pericardial effusion, 
on the other hand, was suspected in a dyspneic 
patient with muffled heart sounds and note of a patch 
of dullness beneath the angle of the left scapula 
(Ewart’s sign). Characteristic electrographic findings 
include low-voltage QRS complexes and “electrical 
alternans.” Confirmation of pericardial effusion or 
cardiac tamponade was made with note of presence of 
pericardial fluid as an echo-free space on two-
dimensional transthoracic echocardiography.   

 
5.   Hypertensive vascular diseases (malignant 

hypertension) 
In addition to marked blood pressure elevation 
(usually diastolic BP > 130 mm Hg) in association 
with papilledema and retinal hemorrhages or 
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was comparable with that of the general population (5.5% 
vs. 5.33%).15 However, it is difficult to compare our 
findings because of the difference in populations studied.  
 
Knowing the consequences of even mildly altered thyroid 
hormone status, this study may help clinicians decide 
whether screening for subclinical thyroid dysfunction is 
warranted, especially in those with cardiovascular events.   

 
Table 1.  Classification of patients according to thyroid 
function status 

Thyroid Function Status Frequency Percent (%) 
Euthyroidism 89 54.6 
Subclinical hyperthyroidism 9 5.5 
Subclinical hypothyroidism 9 5.5 
Overt thyrotoxicosis 3 1.8 
Overt hypothyroidism 7 4.3 
Nonthyroidal Illness 35 21.5 
Unclassified 11 6.7 
Total 163 100 
   

 
The study population was composed mainly of older 
patients, with about 45% of the sample population aged 60 
and above.  Males comprised 44.78% of the total 
population (Table 2.1).   Patients with SCT tend to be older 
(Table 2.2), however, this was not statistically significant.  
Both SCT and SCHO are known to be more common 
among women and elderly.4,16-19  SCT has been particularly 
well studied among the elderly population. It is associated 
with a higher mortality rate in chronically ill geriatric 
patients (62% versus 28%, p <0.05) and poses a 2.2-fold 
risk in mortality from all causes and 3-fold in 
cardiovascular among those aged >60 years old after a 
single measurement of low TSH.19 These studies provide 
evidence for the recommendation on the screening for 
thyroid dysfunction and treatment of subclinical 
hyperthyroidism among the elderly.20, 21  
 
Cardiovascular risk factors and comorbidities did not 
statistically differ between euthyroid and subclinical 
thyroid dysfunction, except for family history of early 
cardiac death and probably smoking history. (Table 2.1).  
When further analyzed, this was not found significant in 
any of the subgroups.  On the other hand, history of 
malignancy was significant, however, the numbers were 
too small (Table 2.2).   
 
Diabetes is one of the clinical conditions associated with 
thyroid dysfunction.  This has been recognized since 1979, 

with subclinical hypothyroidism being the most 
common.22- 25  Thyroid hormones have a direct action in 
insulin secretion. In hypothyroidism, there is a reduction 
in glucose-induced insulin secretion by beta cells, while 
the response of beta cells to glucose or catecholamine is 
increased in hyperthyroidism due to increased beta cell 
mass. Moreover, insulin clearance is increased in 
thyrotoxicosis.26, 27  SCT in type 2 diabetic patients tend to 
increase with age and among women, and is associated 
with an increase cardiovascular disease and mortality.25 
  
Table 2.1  Socio-demographic and clinical profile of 
patients 

 
Euthyroid 

(n=89) 

Subclinical 
dysfunction 

(n=53) 
p-valuea 

Age in years,    Mean (SD) 56.9 (12.7) 57.4 (12.4) 0.85 
Male Sex, n (%) 45 (50.6) 26 (50.9) 1.000  
Hypertension (n, %)  58 (65.2) 36 967.9) 0.855 
Diabetes mellitus (n, %) 21 (23.6) 18 (34.0) 0.243 
Dyslipidemia    (n, %) 7 (7.9) 6 (11.3) 0.553 
Family history early cardiac death (n, %) 7 (7.9) 0 0.046 
Smoking history (n,%) 47 (52.8) 19 (35.8) 0.057 
Bronchial Asthma (n, %) 6 (6.7) 1 (1.9) 0.257 
Pulmonary tuberculosis (n, %) 10 (11.2) 8 (15.1) 0.604 
Kidney disease (n, %) 7 (7.9) 5 (9.5) 0.762 
Liver disease   (n, %) 2 (2.3) 0 0.529 
Cerebrovascular disease (n, %) 11 (12.4) 3 (5.7) 0.252 
Malignancy  (n, %) 2 (2.3) 2 (3.8) 0.629 
acomparison by age was done using analysis-of-variancewhile Fisher's 
exact test was used for the rest of the variables 

 
In terms of the cardiovascular events, acute myocardial 
infarction and heart failure comprised more than 50% of 
the cardiac diagnosis, similar to that seen in the 
population studied by Molinaro.11  Dysrhythmia was 
statistically different between the two groups, but no 
difference was found when further analyzed across the 
subgroups (Table 3.1 and 3.2).   
 
A low serum TSH concentration is generally a sensitive 
marker of thyroid hormone excess and has been reported 
in a large population-based study to be associated with a 
3-fold higher risk of developing atrial fibrillation (AF) in 
the subsequent decade.28 The cumulative incidence of AF 
after 10 years among subjects with a low TSH 
concentration ( 0.1 mU/liter) was 28%, compared with 

11% in those with a normal TSH (p = 0.005). The presence 
of atrial fibrillation predisposes to embolic events, which 
may contribute to increased vascular mortality among 
patients with excess thyroid hormones. 

 
Table 2.2  Socio-demographic and clinical profile of patients 

 Euthyroid 
(n=89) 

Subclinical 
hyperthyroidism (n=9) 

Subclinical 
hypothyroidism (n=9) 

NTIS 
(n=35) p-valuea 

Age in years,    Mean (SD) 56.9 (12.7) 66.9 (6.6)  54.2 (15.2) 55.7 (11.8)  0.093 
Male Sex, n (%)  45 (50.6) 5 (55.6)  6 (66.7)   16 (45.7) 0.753 
Hypertension (n, %)  58 (65.2) 8 (88.9) 6 (66.7) 22 (62.9) 0.573 
Diabetes mellitus (n, %) 21 (23.6) 5 (55.6) 3 (33.3) 10 (28.6) 0.224 
Dyslipidemia    (n, %) 7 (7.9) 2 (22.2) 1 (11.1) 3 (8.6) 0.433 
Family history early cardiac death (n, %) 7 (7.9) 0 0 0 0.395 
Smoking history (n,%) 47 (52.8) 4 (44.4) 2 (22.2) 13 (37.1) 0.187 
Bronchial Asthma (n, %) 6 (6.7) 0 0 1 (2.9) 0.876 
Pulmonary tuberculosis (n, %) 10 (11.2) 0 3 (33.3) 5 (14.3) 0.189 
Kidney disease (n, %) 7 (7.9) 0 0 5 (14.3) 0.517 
Liver disease   (n, %) 2 (2.3) 0 0 0 1.000 
Cerebrovascular disease (n, %) 11 (12.4) 0 1 (11.1) 2 (5.7) 0.600 
Malignancy (n, %) 2 (2.3) 0 2 (22.2) 0 0.054 
acomparison by age was done using analysis-of-variance, while Fisher's exact test was used for the rest of the variables 
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Several studies have demonstrated altered thyroid 
hormone metabolism, particularly low FT4 or FT3, among 
cardiac patients (i.e., myocardial infarction, heart failure), 
and is suggested to be an independent predictor of 
mortality.10, 29, 30  Serum T4 below 4 pmol/L is associated 
with a marked increased risk of death, while a serum T4 
below 2 pmol/L denotes an extremely guarded prognosis.  
On the other hand, increased levels of reverse T3 during 
admission after a myocardial infarction, is found to be 
associated with subsequent short-term and long-term 
mortality, independent of risk factors.30 

 
Table 3.1 Distribution of cardiovascular events in the 
sample population, n (%) 

 Euthyroid 
(n=89) 

Subclinical 
dysfunction (n=53) p-valuea 

Acute coronary event 
    Yes 49 (58.3) 35 (41.7) 

0.22   No 40 (70.0) 18 (31.0) 
Dysrhythmia 

     Yes 14 (93.3) 1 (6.7) 
0.01   No 75 (59.1) 52 (40.9) 

Heart failure 
     Yes 23 (59.0) 16 (41.0) 

0.698   No 66 (64.1) 37 (35.9) 
Pericardial disease 

    Yes 1 (50.0) 1 (50.0) 
1.00   No 88 (62.9) 52 (37.1) 

Hypertensive vascular disease 
    Yes 58 (61.7) 36 (38.3) 

0.855   No 31 (64.6) 17 (35.4) 
aFisher’s exact test 

 
Studies on subclinical hypothyroidism and cardiovascular 
disease have conflicting results.  In cohort studies from the 
United Kingdom, there was no increase in cardiovascular 
risk among subjects with subclinical hypothyroidism. In 
contrast, the Rotterdam Study reported an increased 
prevalence of myocardial infarction among women 55 
years or older with subclinical hypothyroidism.31  In the 
longitudinal analysis of subjects with subclinical 
hypothyroidism, there were 21 cardiovascular deaths 
observed compared with 9.5 expected (age- and sex-
adjusted hazard ratio, 1.5; 95% confidence interval, 1.0-2.4; 
p=.08) and 33 coronary heart disease events observed 
compared with 14.7 expected (age- and sex adjusted 
hazard ratio, 1.7; 95% confidence interval, 1.2- 2.4; p.=01). 
The increased risk of coronary heart disease events 
remained significant after further adjustment for standard 
cardiovascular risk factors.13 

The risk of requiring the use of mechanical ventilation was 
higher among patients with subclinical thyroid 
dysfunction (RR=2.64) compared to euthyroid patients.  
The risk was highest in SCHO compared to euthyroid 
patients (RR=3.71).  Likewise, the risk of inotropic support 
was highest (RR=2.70) in SCHO compared to euthyroid 
patients.  Prolonged hospital duration32 did not differ 
between the two groups. (Table 4.1 and 4.2).  Overt 
hypothyroidism and its milder forms, SCHO and NTIS, 
result in depressed ventilatory control.33  Persistent, 
critically ill patients, often develop muscle dysfunction 
that is probably due to decreased mitochondrial activity 
and content.34  Since thyroid hormones are involved in 
mitochondrial function and biogenesis, the changes may 
be relevant to the pathogenesis of respiratory failure.35  
However, whether this study finding is caused solely by 
the presence of the thyroid dysfunction,  or due to other 
confounding factors such as comorbidities, sepsis etc., 
cannot be dismissed.  
 
In terms of in-hospital mortality, 9/52 (17.3%) with 
subclinical thyroid dysfunction died, compared to 8/87 
(9.2%) euthyroid patients. The patient with SCT  and 2 
with SCHO died of cardiac causes.  Among those with 
NTIS, cardiovascular deaths accounted for 4 patients and 
non-cardiac deaths for 2 patients.  The risk of dying 
among patients with subclinical thyroid dysfunction as 
opposed to those who were euthyroid was about twice as 
high (RR=1.86).  The risk was highest among SCHO 
patients (RR=2.47) (Table 4.1 and 4.2).  
  
In one study, the overall death rate was 12.75%.  However, 
the investigators excluded patients with acute coronary 
event, pulmonary edema and mainly categorized subjects 
to have ischemic and non-ischemic heart disease.36  In 
another study, which closely resembled our present study 
in selection criteria and outcomes considered, the overall 
death rate was 22.15%, mainly because there was longer 
follow up with patients after the hospital admission.  
Hazard ratios for both cardiac and overall deaths was 
significantly higher in all patients with subclinical thyroid 
dysfunction compared to euthyroid patients (1.937, 
p=0.018; 1.933, p=0.012).11 And consistently, more than half 
of the patients in each study died of a cardiac cause.  

 
Table 3.2  Distribution of cardiovascular events in the sample population, n (%) 

 Euthyroid 
(n=89) 

Subclinical 
hyperthyroidism (n=9) 

Subclinical 
hypothyroidism (n=9) 

NTIS 
(n=35) p-valuea 

Acute coronary event 
      Yes 49 (58.3) 8 (9.5) 5 (6.0) 22 (26.2) 

0.243   No 40 (69.0) 1 (1.7) 4 (6.9) 13 (22.4) 
Dysrhythmia 

       Yes 14 (93.3) 0 0 1 (6.7) 
0.10   No 75 (59.1) 9 (7.1) 9 (7.1) 34 (26.8) 

Heart failure 
       Yes 23 (59.0) 1 (2.6) 3 (7.7) 12 (30.8) 

0.51   No 66 (64.1) 8 (7.8) 6 (5.8) 23 (22.3) 
Pericardial disease   

     Yes 1 (50.0) 0 1 (50.0) 0 
0.298   No 88 (62.9) 9 (6.4) 8 (5.7) 35 (25.0) 

Hypertensive vascular disease 
     Yes 58 (61.7) 8 (8.5) 3 (6.2) 22 (23.4) 

0.573   No 31 (64.6) 1 (2.1) 6 (6.4) 13 (27.1) 
aFisher's exact test 

was comparable with that of the general population (5.5% 
vs. 5.33%).15 However, it is difficult to compare our 
findings because of the difference in populations studied.  
 
Knowing the consequences of even mildly altered thyroid 
hormone status, this study may help clinicians decide 
whether screening for subclinical thyroid dysfunction is 
warranted, especially in those with cardiovascular events.   

 
Table 1.  Classification of patients according to thyroid 
function status 

Thyroid Function Status Frequency Percent (%) 
Euthyroidism 89 54.6 
Subclinical hyperthyroidism 9 5.5 
Subclinical hypothyroidism 9 5.5 
Overt thyrotoxicosis 3 1.8 
Overt hypothyroidism 7 4.3 
Nonthyroidal Illness 35 21.5 
Unclassified 11 6.7 
Total 163 100 
   

 
The study population was composed mainly of older 
patients, with about 45% of the sample population aged 60 
and above.  Males comprised 44.78% of the total 
population (Table 2.1).   Patients with SCT tend to be older 
(Table 2.2), however, this was not statistically significant.  
Both SCT and SCHO are known to be more common 
among women and elderly.4,16-19  SCT has been particularly 
well studied among the elderly population. It is associated 
with a higher mortality rate in chronically ill geriatric 
patients (62% versus 28%, p <0.05) and poses a 2.2-fold 
risk in mortality from all causes and 3-fold in 
cardiovascular among those aged >60 years old after a 
single measurement of low TSH.19 These studies provide 
evidence for the recommendation on the screening for 
thyroid dysfunction and treatment of subclinical 
hyperthyroidism among the elderly.20, 21  
 
Cardiovascular risk factors and comorbidities did not 
statistically differ between euthyroid and subclinical 
thyroid dysfunction, except for family history of early 
cardiac death and probably smoking history. (Table 2.1).  
When further analyzed, this was not found significant in 
any of the subgroups.  On the other hand, history of 
malignancy was significant, however, the numbers were 
too small (Table 2.2).   
 
Diabetes is one of the clinical conditions associated with 
thyroid dysfunction.  This has been recognized since 1979, 

with subclinical hypothyroidism being the most 
common.22- 25  Thyroid hormones have a direct action in 
insulin secretion. In hypothyroidism, there is a reduction 
in glucose-induced insulin secretion by beta cells, while 
the response of beta cells to glucose or catecholamine is 
increased in hyperthyroidism due to increased beta cell 
mass. Moreover, insulin clearance is increased in 
thyrotoxicosis.26, 27  SCT in type 2 diabetic patients tend to 
increase with age and among women, and is associated 
with an increase cardiovascular disease and mortality.25 
  
Table 2.1  Socio-demographic and clinical profile of 
patients 

 
Euthyroid 

(n=89) 

Subclinical 
dysfunction 

(n=53) 
p-valuea 

Age in years,    Mean (SD) 56.9 (12.7) 57.4 (12.4) 0.85 
Male Sex, n (%) 45 (50.6) 26 (50.9) 1.000  
Hypertension (n, %)  58 (65.2) 36 967.9) 0.855 
Diabetes mellitus (n, %) 21 (23.6) 18 (34.0) 0.243 
Dyslipidemia    (n, %) 7 (7.9) 6 (11.3) 0.553 
Family history early cardiac death (n, %) 7 (7.9) 0 0.046 
Smoking history (n,%) 47 (52.8) 19 (35.8) 0.057 
Bronchial Asthma (n, %) 6 (6.7) 1 (1.9) 0.257 
Pulmonary tuberculosis (n, %) 10 (11.2) 8 (15.1) 0.604 
Kidney disease (n, %) 7 (7.9) 5 (9.5) 0.762 
Liver disease   (n, %) 2 (2.3) 0 0.529 
Cerebrovascular disease (n, %) 11 (12.4) 3 (5.7) 0.252 
Malignancy  (n, %) 2 (2.3) 2 (3.8) 0.629 
acomparison by age was done using analysis-of-variancewhile Fisher's 
exact test was used for the rest of the variables 

 
In terms of the cardiovascular events, acute myocardial 
infarction and heart failure comprised more than 50% of 
the cardiac diagnosis, similar to that seen in the 
population studied by Molinaro.11  Dysrhythmia was 
statistically different between the two groups, but no 
difference was found when further analyzed across the 
subgroups (Table 3.1 and 3.2).   
 
A low serum TSH concentration is generally a sensitive 
marker of thyroid hormone excess and has been reported 
in a large population-based study to be associated with a 
3-fold higher risk of developing atrial fibrillation (AF) in 
the subsequent decade.28 The cumulative incidence of AF 
after 10 years among subjects with a low TSH 
concentration ( 0.1 mU/liter) was 28%, compared with 

11% in those with a normal TSH (p = 0.005). The presence 
of atrial fibrillation predisposes to embolic events, which 
may contribute to increased vascular mortality among 
patients with excess thyroid hormones. 

 
Table 2.2  Socio-demographic and clinical profile of patients 

 Euthyroid 
(n=89) 

Subclinical 
hyperthyroidism (n=9) 

Subclinical 
hypothyroidism (n=9) 

NTIS 
(n=35) p-valuea 

Age in years,    Mean (SD) 56.9 (12.7) 66.9 (6.6)  54.2 (15.2) 55.7 (11.8)  0.093 
Male Sex, n (%)  45 (50.6) 5 (55.6)  6 (66.7)   16 (45.7) 0.753 
Hypertension (n, %)  58 (65.2) 8 (88.9) 6 (66.7) 22 (62.9) 0.573 
Diabetes mellitus (n, %) 21 (23.6) 5 (55.6) 3 (33.3) 10 (28.6) 0.224 
Dyslipidemia    (n, %) 7 (7.9) 2 (22.2) 1 (11.1) 3 (8.6) 0.433 
Family history early cardiac death (n, %) 7 (7.9) 0 0 0 0.395 
Smoking history (n,%) 47 (52.8) 4 (44.4) 2 (22.2) 13 (37.1) 0.187 
Bronchial Asthma (n, %) 6 (6.7) 0 0 1 (2.9) 0.876 
Pulmonary tuberculosis (n, %) 10 (11.2) 0 3 (33.3) 5 (14.3) 0.189 
Kidney disease (n, %) 7 (7.9) 0 0 5 (14.3) 0.517 
Liver disease   (n, %) 2 (2.3) 0 0 0 1.000 
Cerebrovascular disease (n, %) 11 (12.4) 0 1 (11.1) 2 (5.7) 0.600 
Malignancy (n, %) 2 (2.3) 0 2 (22.2) 0 0.054 
acomparison by age was done using analysis-of-variance, while Fisher's exact test was used for the rest of the variables 
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Table 4.1 Outcomes in the sample population, n (%) 

 
Euthyroid 

(n=89) 
Subclinical 

dysfunction (n=53) 
RR 

(95% CI) 

Mortality   8 (9.0) 9 (17.0)  1.86 (0.81, 4.32) 
Mechanical Ventilation  8 (9.0)  14 (26.4) 2.64 (1.29, 5.42) 
Inotropes  11 (12.4) 10 (18.9)  1.29 (0.63, 2.66) 
Hospital duration*  28 (31.5) 14 (26.4)  0.91 (0.53, 1.55) 
* Prolonged hospital stay defined as > 7 days  

 
 

Table 4.2 Outcomes in the sample population, n (%) 

 
Euthyroid Subclinical hyperthyroidism Subclinical hypothyroidism NTIS 

 (n=89) (n=9) RR (95% CI)a (n=9) RR (95% CI)b (n=35) RR (95% CI)c 
Mortality  8 (9.0)  1 (11.1) 1.23 (0.17, 8.80)  2 (22.2) 2.47 (0.62, 9.92)   6 (17.1)  1.91 (0.71, 5.10) 
Mechanical Ventilation  8 (9.0) 2 (22.2)  2.47 (0.62, 9.92)  3 (33.3) 3.71 (1.19, 11.55)   9 (25.7)  2.86 (1.20, 6.82) 
Inotropes  11 (12.4) 0 -  3 (33.3) 2.70 (0.92, 7.92)   7 (20.0)  1.62 (0.68, 3.84) 
Hospital duration8  28 (31.5) 3 (3.33) 1.06 (0.40, 2.80)  3 (3.3) 1.06 (0.40, 2.80)  8 (22.9)  0.73 (0.37, 1.44) 
* Prolonged hospital stay defined as > 7 days  
    a comparing SCT to euthyroid 
    b comparing SCHO to euthyroid 
    c comparing NTIS to euthyroid 

  
Different studies have shown that any form of subclinical 
thyroid dysfunction has a negative prognostic impact 
among cardiac patients.10,11,29,30,36 Although the present 
results cannot make any significant association between 
subclinical thyroid dysfunction and adverse clinical 
outcomes due to our limited sample size, there is a trend 
towards increased mortality.  It is also noteworthy to 
mention the higher risk in terms of the outcomes 
(mechanical ventilation, inotrope use and mortality) in the 
SCHO group.   This is an area for further research.   
 
Limitations of the Study 
 
The study only tested thyroid function once, upon 
evaluation, and cannot account for transient cases of 
subclinical dysfunction. Ideally, another test, taken 6-8 
weeks from admission should have been taken. Also, 
additional testing to define the nature of the thyroid 
disease (i.e., ultrasonography, thyroid scintigraphy, 
antibody determination) should have been done. And 
because this is an observational study, even after adjusting 
for multiple variables, the possibility of residual 
confounding remains.  
 
CONCLUSION 
 
There is a high prevalence of subclinical thyroid 
dysfunction among patients with cardiovascular events at 
32.5%, majority have nonthyroidal illness.  The difference 
in cardiovascular risk factors was not statistically 
significant.  The need for mechanical ventilation and 
inotropic support were highest in SCHO (RR=3.71. 2.70, 
respectively) compared to euthyroid. A trend towards 
increased mortality among patients with subclinical 
thyroid dysfunction was found (RR=1.86), and the risk was 
highest in SCHO (RR=2.47) compared to euthyroid. 
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results cannot make any significant association between 
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because this is an observational study, even after adjusting 
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