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Methods: cross sectional study included 45 elderly Egyptian patients
with cardiovascular disease and 45 healthy elderly subjects as
controls. Cardiac patients were subdivided to ischemic (n=23) and
hypertensive groups (n=22), ischemic group subdivided according to
number of coronary artery occlusions. Serum level of FT4, FT3, TSH,
lipid profile, fasting blood glucose were measured.
Results: our results shows that, there were statistically significant
higher levels of thyroid stimulating hormone (TSH), lipid profile,
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levels of TSH in ischemic cardiac group compared to hypertensive
cardiac group (p <0.05), on the contrary there were no significant
different as regard free T3 and T4 levels among studied groups. The
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hypertensive group (18%). Also, there was positive association
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Introduction:-
Prevalence of elderly worldwide is rapidly accelerating from 461 million aged over 65 years in 2004 to an estimated
2 billion people by 2050 (1).

Subclinical hypothyroidism (SCH), is an elevation of thyroid-stimulating hormone (TSH) levels with a normal free
thyroxine (fT4) level, additionally, an increasing amount of evidence indicates that that SCH represents mild thyroid
failure (2).

The prevalence of SCH is relatively high and ranges from 4% to 20% in the adult population; women and elderly
people are affected more (3).Thyroid hormones act on the heart and vascular system and, as a result, the impact of
subclinical thyroid abnormalities on the cardiovascular system has been identified. Subclinical hypothyroidism can
lead to impaired systolic and diastolic function (4) and hypothyroidism patients often complain of reduced exercise
tolerance (5), also, in hypothyroidism a slower rate of left ventricular relaxation might critically impair ventricular
filling during exertion that leads to left ventricular systolic dysfunction (5).

Older people with subclinical hypothyroidism with high CV risk appear to be at an increased risk of incident cardiac
failure (6) and subclinical hypothyroidism was found to affect left ventricular function which may be reversed by T4
supplementation (6). A recent cardiac magnetic resonance spectroscopic study demonstrated that early cardiac bio-
energetic impairments in patients with subclinical hypothyroidism are reversible with T4 therapy (7).

There is great evidence that high TSH levels or SCH associated with adverse cardiovascular (CV) outcomes. The
optimal TSH cutoff values and the definition of SCH are still controversy (8). Screening and treatment of SCH also
still controversy. Many studies suggested treatment of SCH in case of pregnancy, infertility, presence of associated
symptoms, or have a high risk of progression to overt hypothyroidism (9). To the best of our knowledge, this study
is the first study in Egypt that estimated thyroid functions in ischemic heart disease elderly patients. The aim of our
study was to estimate the prevalence of Subclinical hypothyroidism in elderly cardiac patients and to assess the
correlation between number of coronary blood vessels occluded, cardiovascular risk and thyroid function in elderly.

Subjects and methods:-

This study included 90 unrelated elderly patients. Subjects were divided into 45 elderly with cardiovascular diseases
recruited from diabetes and endocrinology outpatient clinic of Internal Medicine Department in collaboration with
cardiology department, Zagazig University Hospitals, Zagazig, Egypt and 45 healthy controls. Cases and controls
were matched in age, gender and ethnic origin. Cardiac patients were stratified into two subgroups hypertensive and
ischemic. A retrospective analysis was conducted on ischemic elderly group, who underwent coronary angiography
at cardiology department of Zagazig University Hospitals, and thus subdivided according to results of coronary
angiography into four groups. Subclinical hypothyroidism was defined as a TSH concentration of > 4.20 pIU/L with
anormal FT4 and FT3 concentration (9).

All patients were subjected to thorough history taking and full clinical assessment of blood pressure, height, waist
circumference (WC), hip circumference (HC), Body mass index (BMI) that was calculated as weight in kg/ height in
(meters) 2, The decision to perform coronary angiography was based on symptoms consistent with the diagnosis, an
abnormal electrocardiogram (ECG), positive findings in standard exercise tests, or abnormal findings in radio
nuclear studies.

Exclusion criteria:-

Elderly patients with history of stroke, respiratory disease, cancer, severe hepatic impairment , patients with renal
diseases, acute illness, hormonal therapy, any active inflammatory diseases as well as receiving medications that
affect thyroid function tests.

The ethical committee of Faculty of Medicine, Zagazig University approved our study protocol, and all participants
assigned written informed consent.
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Blood sampling:-

Blood samples were drawn from all subjects after an overnight fast and divided into 3 portions: 1 ml of whole blood
was collected into tubes containing EDTA, for hemoglobin, hematocrit, HoAlc measurement; 1 ml of whole blood
was collected into tubes containing potassium oxalate and sodium fluoride (2:1) for measurement of fasting blood
glucose. Sera were separated immediately from remaining part of the sample and stored at —20 °C until analysis.

Biochemical measurements:-

Fasting blood glucose was measured using the glucose oxidase method (Spinreact, Girona, Spain). Total cholesterol,
HDL cholesterol, and triglycerides were measured by routine enzymatic methods (Spinreact, Girona, Spain). LDL
cholesterol was calculated as follows: LDL-C = TC — HDL-C — TG/5 Friedewald formula (10).

Immunochemical measurements:-

The thyroid function assessment was done by measurement of FT3, FT4 and TSH using chemiluminescence
immunoassay (CLIA) assay kit provided by (Immunospec Corporation, Canoga Park, CA, USA). The normal
reference range for FT3 is 1.8-4.6 pg/ml, for FT4 is 1.0-1.8 ng/dl and for TSH is 0.3—4.20 pIU/L according to
Bemben et al. (11) and Bell et al. (12).

Statistical analysis:-

Statistical analyses were performed using the Statistical Package for the Social Sciences for Windows (version 22.0;
SPSS Inc., Chicago, IL, USA). Data were expressed as (mean * standard deviation) . One-way analysis of variance
(ANOVA) was used when appropriate. Pearson correlation test was done to assess the correlation between TSH
levels and number of coronary artery disease. The prevalence of subclinical hypothyroidism in cardiac groups and
the number (percentage) of coronary artery occlusion were analyzed by using chi-squared (X?). A linear regression
analysis was performed to detect the independent correlated parameters with of TSH levels in ischemic cardiac
elderly. P-values were considered significant if <0.05.

Results:-

The main groups were a control group which included 45 elderly healthy staff members of both genders; 17 female
and 28 male with mean age of 67.78 £+ 2.28 and mean BMI of 23.35 + 1.79 and a case group which included 45
elderly cardiovascular disease patients “10 subclinical hypothyroidism patients and 35 euthyroid patients” of both
genders; 25 female and 20 male with mean age of 67.36 + 1.6 and mean BMI of 23.56 + 2.76

Clinical, Anthropometric and biochemical characteristics of the studied groups:-

Cardiac elderly patients had significantly higher values of systolic and diastolic blood pressure, fasting blood
glucose, total cholesterol and LDL cholesterol as compared to controls (p <0.05).Moreover, Our study showed that,
there were statistically significant higher levels of TSH in case group compared with control group (1.45 + 0.46). On
the contrary there were no significant different as regard free T3 and T4 levels among studied groups (tablel) .

Table 1:- Clinical, Anthropometric and biochemical characteristics of the studied groups.

Variable Healthy Control Cases P value
(n=45) (n=45)

Body mass index 23.35+1.79 23.56 £ 2.76 0.32
Systolic blood pressure (mmHg) 79.78 £ 3.53 87.89 +13.84" <0.001*
Diastolic blood pressure (mmHg) 120.67 £2.74 135.78+14.81" <0.001*
Total cholesterol (mg/dl) 165.78 + 23.67 184.89 + 25.91° <0.001"
Triglycerides (mg/dl) 134.64 £ 31.31 134.53 £ 32.76 0.10
LDL cholesterol (mg/dI) 94.78 + 17.54 114.8 +29 <0.001"
HDL cholesterol (mg/dl) 43.78 £4.79 44 +13.36 0.02
FBG 85.95+3.025 87.05+4.6 0.23
TSH (uIU/ml) 1.45+0.46 4.86 +1.87 <0.001"
FT4(ng/dl) 14.49 +1.91 14.42 +1.79 0.17
FT3(pg/ml) 7.02+1.14 7.49+1.01 0.1
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BMI, body mass index; FBG, fasting blood glucose; LDL-C, low density lipoprotein cholesterol; HDL-C, higrl
density lipoprotein cholesterol. TSH ,thyroid stimulating hormone; FT3 free triidothyronine ,FT4;free thyroxine ,
Significant P values (P < 0.05) when compared with control group.

Clinical and biochemical characteristics of the cardiac groups:-
In hypertensive group (n=22), there were higher levels of systolic and diastolic blood pressure than ischemic group

(n=23).

Table 2:- clinical and anthropometric parameters of hypertensive and ischemic elderly cardiac group

Variable Ischemic group HTN group P value
(n=23) (n=22)

Systolic blood pressure (mmHg) 126.52+10.70 145.45+12.14 <0.001*
Diastolic blood pressure (mmHg) 76.958.75 99.31+7.28" <0.001*
Total cholesterol (mg/dl) 192.04+24.60 145.45+12.14 1.95
Triglycerides (mg/dl) 127.91+32.96 141.45+31.80 1.40
LDL cholesterol (mg/dl) 120.70+29.86 108.64+27.38 1.41
HDL cholesterol (mg/dl) 47.52+15.3 40.31+10.71 1.82

LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol,” Significant P values (P <
0.05) when compared with control group.

Thyroid function tests in cardiac groups:-
Our study showed that, there were statistically significant higher levels of TSH in ischemic cardiac group (3.20 +
2.99) compared with hypertensive cardiac group (2.01 + 2.43) (p <0.05). On the contrary there were no significant
different as regard free T3 and T4 levels among studied groups (figure 1).

Figure 1:- thyroid function tests in cardiac groups
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The prevalence of subclinical hypothyroidism in cardiac group:-
In all cardiac group was (22%); in ischemic group (26%) and in hypertensive group (18%) (Figure 2).
Figure 2:- prevalence of subclinical hypothyroidism (SCH) in both ischemic and hypertensive cardiac elderly
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The prevalence of coronary artery occlusion in ischemic cardiac group In ischemic cardiac group (n=23), there were;
normal (62.2%), single vessel disease (24.4%), two vessel diseases (11.2%) and three vessels (2.2%) (Figure .
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Figure 3:- prevalence of coronary artery occlusion among ischemic cardiac group

Pearson correlation analyses in ischemic cardiac patients:-
In ischemic cardiac patients (n=23), there were significant positive correlation between TSH levels and number of
coronary artery occlusion ( r=0.307,P < 0.05).(Figure 4).
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Linear regression analyses in ischemic cardiac patients to test the influence of the main independent variables
against TSH levels (dependent variable).

In ischemic group, stepwise linear regression analysis showed that, serum TSH levels were independently correlated
with TC, TG, LDL and HDL, (P < 0.05) (Table 3).

Table 3:- Linear regression analyses test the influence of the main independent variables against TSH levels
(dependent variable) in ischemic cardiac patients.

Unstandardized Coefficients Standardized P value
Coefficients
B Std. Error B
Age 0.041 0.093 0.023 0.439
FT4(ng/dl) 0.136 0.100 0.077 1.359
FT3(pg/ml) 0.208 0.159 0.068 1.308
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Total cholesterol (mg/dl) 0.477 0.129 3.923 <0.01
Triglycerides (mg/dl) 0.070 0.028 0.769 <0.05
LDL cholesterol (mg/dl) 0.605 0.156 6.037 <0.01
HDL cholesterol (mg/dl) 0.442 0.168 2.266 <0.05

LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol. TSH, thyroid stimulating
hormone; FT3 free triidothyronine, FT4:free thyroxine ,” Significant P values (P < 0.05) when compared with
control group.

Discussion:-
Increasing evidence suggests that Overt hypothyroidism is one of modifiable causes of atherosclerosis, even mild
hypothyroidism may also contribute to atherosclerosis (13, 14), particularly if serum TSH is above 10 mIU/L(15).
Evidence also suggests that levothyroxine treatment of subclinical hypothyroidism may have advantageous effects
on endothelial function(16,17) and carotid artery intima-media thickness,(18,19) which are early markers of
atherosclerosis.

In this study we found that cardiac patients group with thyroid abnormalities had significantly higher values of
systolic and diastolic blood pressure, fasting blood glucose, total cholesterol and LDL cholesterol as compared to
controls, similarly, Napoli et al.,(2010) found that, the alternations of cardiac performance, systemic blood pressure
and lipid profile had been described in subclinical hypothyroidism patients, supporting a biologically role for mild
hypothyroidism in the development of early atherosclerosis (20).

According to our results, there were statistically significant higher levels of cholesterol and LDL in case group
compared with control group, in ischemic group; there were higher levels of TC and LDL than hypertensive group.
Also, when we stratified ischemic group to euthyroid and subclinical hypothyroidism; we detected higher levels of
TC and LDL in subclinical hypothyroidism patients compared with euthyroid. Similar results observed by Canaris et
al.(2000) they showed that patients with subclinical hypothyroidism had slightly but significantly higher total
cholesterol and LDL-C levels compared with controls (3). Linear regression analyses in ischemic cardiac patients
showed that, serum TSH levels were independently correlated with TC, TG, LDL and HDL, (P < 0.05).

The main finding of our study showed that, there were statistically significant higher levels of TSH in case group
compared with control group. Moreover, in ischemic group, there were higher levels of TSH than hypertensive
group. On the contrary, FT4 and FT3 levels were in normal levels and their levels were non -significant between
different groups.

According to our studies, the prevalence of subclinical hypothyroidism in all cardiac group was (22%); in ischemic
group (26%) and in hypertensive group (18%) and to the best of our knowledge these results were higher than
general elderly population especially in ischemic group and higher prevalence may be one of the risk factors for
cardiovascular disease parse or due to dyslipidemia associated with subclinical hypothyroidism.

Several observational studies found that the prevalence of subclinical hypothyroidism ranges from 5 to 15% of the
general population, with a significant increase in the older age classes, especially in women with thyroid
autoimmunity and rich diet iodine intake (21). The wide range of prevalence rates could be related to the
heterogeneity of the population of published trials, which differs according to patient's age, lifestyle, comorbidity,
treatment, ethnicity, as well as the limits of normal TSH range utilized in each study (22).

In the present study, the prevalence of coronary artery occlusion in case group were; normal (62.2%), single vessel
disease (24.4%), two vessel diseases (11.2%) and three vessels (2.2%).

Similar results observed by a meta-analysis of 10 pooled studies enrolling 14449 participants found a pattern of
moderately increased risk for CHD and mortality in subclinical hypothyroidism patients together with evidence for
statistical heterogeneity. Specifically, they found a relationship between subclinical hypothyroidism and CHD
according to either the mean age of enrolled individuals (above or below 65 y) or the degree of serum TSH elevation
(above or below10mIU/L) (23).
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In agreement with our results, a cross-sectional study of 1101 individuals aged 65 years showed a significantly
higher prevalence of CHD only in subclinical hypothyroidism patients with the highest serum TSH levels (>
10mIU/L) (24).

Finegold et al. (2012) confirmed that, age is by far the most important risk factor in developing cardiovascular or
heart diseases, with approximately a tripling of risk with each decade of life. It is estimated that 82 percent of people
who die of coronary heart disease are 65 and older. At the same time, the risk of stroke doubles every decade after
age 55 (25). Similarly, Ochs et al., (2008) found a relationship between subclinical hypothyroidism ,CHD risk
factors , age of enrolled individuals (above or below 65 y)and the degree of serum TSH elevation (above or below
10 mIU/L) (23) . On the contrary to our results, 3 meta-analyses of the most relevant prospective studies showed a
positive association between subclinical hypothyroidism and CHD events and mortality, although less evident in
older people (26).

Other study against our results; The Whickham Survey, an early population-based study of 2779 community
dwelling individuals stratified by thyroid function and thyroid autoantibody status, found no association between
subclinical hypothyroidism and CHD over 20 years of follow-up (27). Also, in addition, data from 3233 community-
dwelling subjects older than 65 years did not show significant difference in the prevalence of CHD, stroke, or
peripheral artery disease between subclinical hypothyroidism patients and euthyroid individuals (28).

Also, Somwaru et al., (2012) found that, a significant number of subclinical hypothyroidism subjects do not show
progression, and some subjects experience serum TSH normalization. In this setting, the Cardiovascular Health
Study, enrolling almost 4000 subjects aged over 65 years, recently confirmed that subclinical hypothyroidism
persists in almost half of patients at 2- and 4-year follow-up, with high rates of reversion to euthyroidism in those
with lower TSH concentrations (<7mIU/L) and negative serum thyroid peroxidase antibody titer (29).

Reanalysis of data from the Whickham Survey found a relationship between subclinical hypothyroidism and CHD
events and mortality by including L-T4 replacement as covariate, at least in young adults (mean age, 49.9) (30).

We can conclude that ,the prevalence of subclinical hypothyroidism in all cardiac group was (22%); in ischemic
group (26%) and in hypertensive group (18%). Also, there was positive association between Subclinical
Hypothyroidism, Hypertension, Dyslipidemia and CHD in elderly Patients there is positive association between
SCH ,Hypertension, dyslipidemia (High Cholesterol and LDL) and number of coronary artery occlusion in elderly
Patients.
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