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Abstract: In recent years, with the improvement of detection technology and medical level, the incidence of hypothyroidism,
subclinical hypothyroidism and coronary heart disease was increasing year by year and patients were often associated with
significant reduction of high-density lipoprotein cholesterol, increase of total cholesterol and Homocysteine and so on. But it was
not clear whether there was a similar change occurs in patients with hypothyroidism complicated with coronary heart disease.
The authors chose hospital patients, who were divided into a group of hypothyroidism complicated with coronary heart disease
(merging group), a group of hypothyroidism, subclinical hypothyroidism and control group, with 60 cases in each group, to
measure the blood lipid and Homocysteine, calculate blood lipid ratio and make analysis. As a result, the authors found that
patients with hypothyroidism and merging group serum high-density lipoprotein cholesterol decreased. The levels of total
cholesterol, triglyceride, low-density lipoprotein cholesterol, total cholesterol / high-density lipoprotein cholesterol, triglyceride
/ high-density lipoprotein cholesterol, low-density lipoprotein cholesterol / high-density lipoprotein cholesterol, lipid profile,
non-high-density lipoprotein cholesterol and Homocysteine were significantly higher than the control group. And the group of
patients with hypothyroidism complicated with coronary heart disease was higher than the hypothyroidism group. It came to the
conclusion that dynamic monitoring of blood lipid and its ratio and the change of Homocysteine were important for clinical value
in transforming subclinical hypothyroidism into hypothyroidism and predicting patients with hypothyroidism complicated with
coronary heart disease.
Keywords: Hypothyroidism, Subclinical Hypothyroidism, Hypothyroidism Complicated with Coronary Heart Disease,
Blood Lipid Ratio, Homocysteine

1. Introduction
Hypothyroidism is a common clinical endocrine disease
resulting from the reduction of synthesis and secretion of
thyroid hormone or the lack of organization and utilization of
thyroid hormone, which results in systemic metabolic
reduction syndrome. In recent years, with the improvement of

detection and awareness of hypothyroidism, the morbidity and
diagnostic rate gradually increase [1]. Subclinical
hypothyroidism refers to the increase of serum thyroid
stimulating hormone and normality of free thyroxine [2]. Due
to without clinical symptoms or mild symptoms, subclinical
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hypothyroidism easily leads to misdiagnosis. As a result, it
must be diagnosed according to serological examination. The
prevalence rate of subclinical hypothyroidism could reach 5%
to 15% in the crowd with the gradually growth of the increase
of age. A woman, who is over 60, can be as high as 20% [3]. It
is estimated that about 2% to 5% of subclinical
hypothyroidism transforms into hypothyroidism each year and
the latter is an important factor in causing dyslipidemia. The
increase of serum thyroid stimulating hormone of subclinical
hypothyroidism patients can result in the increase of the
incidence of cardiovascular disease [4], which may be
associated with atherosclerosis. The atherosclerosis can lead to
increased incidence and mortality of coronary atherosclerotic
heart disease. It may be another independent risk factor for
coronary atherosclerotic heart disease [5]. Researches have
shown that the increase of plasma homocysteine was closely
related to the occurrence and development of atherosclerosis
and was one of the independent risk factors for coronary
atherosclerotic heart disease [6]. Hypothyroidism patients with
high homocysteine hyperlipidemia predict a higher incidence
of cardiovascular disease, especially closed with the
atherosclerosis [7]. At present, the correlation between
subclinical hypothyroidism and coronary heart disease has
been largely studied at home and abroad [8], but there is little
research on hypothyroidism complicated with coronary heart
disease. It can provide the basis for the prediction and
prevention of hypothyroidism complicated with coronary heart
disease by measuring the serum thyroid hormone, blood lipid
and
homocysteine
of
hypothyroidism,
subclinical
hypothyroidism, hypothyroidism complicated with coronary
heart disease and control group and calculating blood lipid
ratio and making correlational analysis.

2. Materials and Methods
2.1. General Information
The authors selected patients who came to our hospital to
take health examination and endocrine treatment from April
2015 to December 2016 with hypothyroidism complicated
with coronary heart disease, hypothyroidism, subclinical
hypothyroidism and control and there are 60 cases in each
group. The 60 cases of hypothyroidism complicated with
coronary heart disease included 16 males and 44 females and
the ages were from 20 to 77. The average mean was (50.52 ±
13.21); 60 cases of hypothyroidism group included 15 males
and 45 females and the age was from 21 to 79. The average
mean was (48.86 ± 14.59); 60 cases of subclinical
hypothyroidism included 17 males and 43 females and the
ages were from 23 to 78. The average mean was (47.61 ±
15.32); 60 healthy subjects were in the control group. There
were 20 males and 40 females and the ages were from 21 to
81. The average mean was (47.71 ± 12.64). There was no
statistical significance in sex and age among the four groups
(χ2 = 2.877, P = 0.519 VS χ2 = 0.898, P = 0.549). It was
comparable and all of them excluded the history of liver,
kidney disease, hypertension and coronary atherosclerotic

470

heart disease, and did not take an impact on thyroid function
and blood lipid drugs nearly three months.
2.2. Methods
2.2.1. Detection Method
All subjects were fasted more than 12 hours and were took
to venous blood 6 ml dispensing 2 copies in the morning 7:30
~ 9:30, and centrifuged serum at 4000r / min by using the
German Roche Cobas E 601 immunochemical luminescence
instrument to test serum thyroid stimulating hormone (Thyroid
stimulating hormone, TSH), total amount of triiodothyronine
(TT3), Thyroxine Total (TT4), Free Triiodothyronine (FT3),
Free Thyroxine (FT4). Reagents are original Roche reagents.
HITACHI-020 automatic biochemical analyzer was used to
test Three acyl glycerol, TG, total cholesterol, TC,
High-density lipoprotein cholesterol, HDL-C, Low-density
lipoprotein cholesterol, LDL-C, total cholesterol /
High-density lipoprotein cholesterol, Three acyl glycerol /
High-density lipoprotein cholesterol, Low-density lipoprotein
cholesterol / High-density lipoprotein cholesterol, Lipid
comprehensive index, LCI = total cholesterol×Three acyl
glycerol×Low-density lipoprotein cholesterol / High-density
lipoprotein cholesterol, non- High-density lipoprotein
cholesterol = total cholestero High-density lipoprotein
cholesterol by using free glycerol method, oxidase method,
antibody blocking method and selecting the protection method.
Homocysteine was measured by AXSYM automated rapid
immunoassay.
2.2.2. Diagnostic Criteria the Diagnostic Criteria of
Hypothyroidism
Hypothyroidism has corresponding symptoms or signs and
Thyroid stimulating hormone >4.20 mIU/L, FT4<12
pmol/Land/or FT3<3.10pmol/L; Subclinical hypothyroidism
has no corresponding symptoms or signs and Thyroid
stimulating hormone >4.20 mIU / L, FT3 and FT4 are normal;
Hypothyroidism complicated with coronary heart disease
meets the diagnostic criteria for hypothyroidism, and is
confirmed the diagnosis of coronary heart disease through the
examination of clinical symptoms, electrocardiogram,
cardiac troponin and coronary angiography.
2.3. Statistical Processing
SPSS 18.0 statistical software was used for data processing.
The measurement data was expressed as mean ± standard
deviation ( x ±s). Single factor analysis of variance was used
for comparsion. The correlations among thyroid hormones
and blood lipid profile and Hcy were analyzed by linear
correlation analysis and P <0.05 is different, which has
statistically significant.

3. Results
3.1. Comparison of Blood Lipid Profile and Hcy Levels in
Each Group
The levels of serum total cholesterol, Three acyl glycero,
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Low-density lipoprotein cholesterol and homocysteine in the
patients with hypothyroidism and hypothyroidism complicated
with coronary heart disease were significantly higher than
those in the control group (P> 0.05), and the levels of serum
total cholesterol, Low-density lipoprotein cholesterol and
homocysteine in the hypothyroidism complicated with
coronary heart disease group were significantly higher than
those in control group (P <0.05), but there was no significant

difference between subclinical hypothyroidism and control
group (P> 0.05); The difference of High-density lipoprotein
cholesterol
between
subclinical
hypothyroidism,
hypothyroidism and hypothyroidism complicated with
coronary heart disease group was lower than that of control
group (P> 0.05). There was no significant difference between
the latter two groups (P> 0.05). See Table 1.

Table 1. Comparison of blood lipid (mmol / L) and Hcy levels in each group ( x ±s).
Groups
Merging
Hypothyroidism
Subclinical Hypothyroidism
Control

n
60
60
60
60

TC (mmol/L)
6.241±1.621*
5.441±1.596*
5.113±1.128
4.898±0.894

TG (mmol/L)
2.036±1.52*
1.951±1.58*
1.631±1.149
1.608±1.179

HDL-C (mmol/L)
1.171±0.418*
1.211±0.397*
1.265±0.326
1.361±0.331

LDL-C (mmol/L)
4.021±0.94*
3.681±1.04*
3.112±0.887
3.130±0.369

Hcy (µmol/L)
21.061±34.79*
17.979±36.889*
15.821±6.089
13.321±7.689

Note: Compared with the control group, * P <0.05, ** P <0.01.

3.2. Comparison of Blood Lipid Ratio, Lipid
Comprehensive Index and non- High-Density
Lipoprotein Cholesterol
The levels of Three acyl glycero / High-density lipoprotein
cholesterol, Low-density lipoprotein cholesterol / High-density
lipoprotein cholesterol, Lipid comprehensive index and nonHigh-density lipoprotein cholesterol in hypothyroidism and

hypothyroidism complicated with coronary heart disease group
were significantly higher than those in control group. The total
cholesterol / High-density lipoprotein cholesterol of
hypothyroidism and hypothyroidism complicated with
coronary heart disease was also higher than the control group
(P <0.05), but there was no significant difference among the
groups (P> 0.05). See Table 2.

Table 2. Comparison of Blood Lipid Ratio, LCI and Non-HDL-C in Eadministratorch Group.
Groups
Merging
Hypothyroidism
Subclinical Hypothyroidism
Control

n
60
60
60
60

TC/HDL-C

TG/HDL-C

LDL-C/HDL-C

LCI

non-HDL-C

4.031±1.20*
3.942±1.09*
3.923±1.03*
3.371±1.02

1.808±1.29*
1.606±1.29*
1.358±1.26
1.321±1.23

3.859±0.94*
3.393±0.86*
2.962±0.779
2.391±0.821

36.96±40.47**
33.83±47.16**
24.409±28.106
23.383±29.409

4.331±1.26*
4.017±1.39*
3.911±1.08*
3.594±0.887

Note: Compared with the control group, * P <0.05, ** P <0.01.

4. Discussions
Thyroid dysfunction has great impact on blood lipid.
Dyslipidemia, which is caused by hypothyroidism, has become
an important reason for atherosclerosis. A study of 295 cases of
primary hypothyroidism shows that 91.5% of patients have
hyperlipidemia,
followed
by
type
IIa
(simple
hypercholesterolemia, 56%), type IIb (hypercholesterolemia
complicated with high triglyceride, accounting for 34%).
About 30% of patients with hypothyroidism have a great effect
on subclinical hypothyroidism and Low-density lipoprotein
cholesterol manifested as elevated and they have a significant
effect on Three acyl glycerol, High-density lipoprotein
cholesterol and Very low-density lipoprotein cholesterol. In the
normal range, the level of higher Thyroid stimulating hormone
and lower thyroid hormone are associated with lipid along
with Thyroid stimulating hormone increased and subclinical
hypothyroidism, Low-density lipoprotein cholesterol and
Three acyl glycero are positively correlated, and negatively
correlated with High-density lipoprotein cholesterol [9].
Qingzhang Song et al [10] reported that the Three acyl glycero,
total cholesterol, Low-density lipoprotein cholesterol of
patients with hypothyroidism were significantly higher than
the control group, and High-density lipoprotein cholesterol
was significantly lower than the control group. The slight

changes of Thyroid stimulating hormone of subclinical
hypothyroidism patients also affected lipid metabolism.
Toruner et al found [11] that the total cholesterol, Three acyl
glycero and Low-density lipoprotein cholesterol of subclinical
hypothyroidism patients regardless of Thyroid stimulating
hormone ≥ l0mIU / mL, or Thyroid stimulating hormone
<10mIU / mL, were significantly higher than the control group.
Van Tienhoven-wind et al [12] reported that serum subclinical
hypothyroidism, Three acyl glycero and Low-density
lipoprotein cholesterol of subclinical hypothyroidism patients
significantly increased. Caihong Liu et al [13] found that
subclinical hypothyroidism patients with increasing total
cholesterol and decreasing High-density lipoprotein cholesterol.
The incidence of coronary atherosclerotic heart disease
increased. Wei Liu et al [14, 15] reported that Thyroid
stimulating hormone, Three acyl glycero, subclinical
hypothyroidism, Low-density lipoprotein cholesterol of
hypothyroidism complicated with coronary heart disease
significantly increased, while High-density lipoprotein
cholesterol decreased, and Low-density lipoprotein cholesterol
was an independent risk factor for coronary atherosclerotic
heart disease in patients with subclinical hypothyroidism. This
study found that serum subclinical hypothyroidism, Three acyl
glycero, Low-density lipoprotein cholesterol of patients with
hypothyroidism were significantly higher than the subclinical
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hypothyroidism group and control group, and High-density
lipoprotein cholesterol decreased. The serum of subclinical
hypothyroidism and Low-density lipoprotein cholesterol of
hypothyroidism complicated with coronary heart disease group
were higher than those in hypothyroidism group (P <0.05). The
level of High-density lipoprotein cholesterol in subclinical
hypothyroidism,
hypothyroidism and
hypothyroidism
complicated with coronary heart disease were lower than that
in the control group. And the results were basically the same as
the above research. Studies have confirmed that lipid
metabolic disorder of hypothyroidism increase the risk of
morbidity of coronary atherosclerotic heart disease. Therefore,
correction of hypothyroidism in patients with lipid metabolism
disorders was of great significance for preventing
hypothyroidism complicated with coronary heart disease.
Data indicated that the combination of high Three acyl
glycero, subclinical hypothyroidism and low High-density
lipoprotein cholesterol had greater risk of coronary
atherosclerotic heart disease than single dyslipidemia. The
ratio of Three acyl glycero and total cholesterol /
High-density lipoprotein cholesterol was good indicators for
assessing coronary atherosclerotic heart disease risk.
Subclinical hypothyroidism / High-density lipoprotein
cholesterol was stronger than single-use subclinical
hypothyroidism, Low-density lipoprotein cholesterol and
High-density lipoprotein cholesterol in predicting the risk of
coronary artery and was higher than that of single lipid.
Subclinical hypothyroidism / High-density lipoprotein
cholesterol,
Low-density
lipoprotein
cholesterol
/
High-density lipoprotein cholesterol predicted a significant
increase in the risk of myocardial infarction. Therefore,
subclinical hypothyroidism / High-density lipoprotein
cholesterol,
Low-density
lipoprotein
cholesterol
/
High-density lipoprotein cholesterol and other blood lipid
ratio were more valuable than a single indicator of the
diagnosis of coronary atherosclerotic heart disease [18]. The
prediction of Three acyl glycero / High-density lipoprotein
cholesterol ratio was more effective in the incidence of
coronary atherosclerotic heart disease and atherosclerosis and
was a reliable indicator of coronary atherosclerotic heart
disease and coronary artery disease. Lipid comprehensive
index = subclinical hypothyroidism ×Three acyl glycero
×Low-density lipoprotein cholesterol / High-density
lipoprotein cholesterol could reflect the lipid abnormalities
and coronary atherosclerotic heart disease. What’s more, its
sensitivity was higher than any single lipid index. Moreover,
it was more valuable in the risk of coronary atherosclerotic
heart disease, monitoring the severity of the disease and
prognosis. Yinjun Xie [16] reported that Lipid
comprehensive index of coronary atherosclerotic heart
disease group was significantly higher than the control group.
It was a good indicator of the risk of assessing coronary
atherosclerotic heart disease. The prognosis of monitoring
coronary atherosclerotic heart disease also had some value.
Non- High-density lipoprotein cholesterol represented the
total amount of atherosclerotic cholesterol, and its predictive
value of coronary atherosclerotic heart disease was superior
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to the traditional lipid index. The results of this study showed
that Three acyl glycero / High-density lipoprotein cholesterol,
Lipid comprehensive index and non- High-density
lipoprotein cholesterol were significantly higher in patients
with hypothyroidism than in subclinical hypothyroidism
group and control group (P <0.05). Low-density lipoprotein
cholesterol / High-density lipoprotein cholesterol of
subclinical hypothyroidism group was significantly higher
than the hypothyroidism group and control group; The levels
of Three acyl glycero / High-density lipoprotein cholesterol,
Low-density lipoprotein cholesterol / High-density
lipoprotein cholesterol, Lipid comprehensive index and nonHigh-density lipoprotein cholesterol in the hypothyroidism
and hypothyroidism complicated with coronary heart disease
group were significantly higher than those in the control
group. The levels of subclinical hypothyroidism /
High-density lipoprotein cholesterol in subclinical
hypothyroidism, hypothyroidism and hypothyroidism
complicated with coronary heart disease were also higher
than those in control group (P <0.05). The correlation
between various thyroid hormone and lipid ratio and nonHigh-density lipoprotein cholesterol was the highest
correlated with subclinical hypothyroidism, followed by nonHigh-density lipoprotein cholesterol, Low-density lipoprotein
cholesterol and Lipid comprehensive index, respectively [17].
Blood lipid measurement had become a routine project of
Cardiology and calculating Three acyl glycero / High-density
lipoprotein cholesterol, Lipid comprehensive index and nonHigh-density lipoprotein cholesterol was convenient, free
from dietary and gender effects, which has opened up a new
way for the prediction of hypothyroidism complicated with
coronary heart disease, and had wide application prospect.
High homocysteine hyperthyroidism can increase the
incidence of coronary atherosclerotic heart disease and
homocysteine increased by 4µmol / L coronary
atherosclerotic heart disease can increase the risk of 4%, and
homocysteine increased 5µmol / L and total cholestero
increased by 0.5 mmol / L to the same extent to increase the
incidence of coronary atherosclerotic heart disease [18].
Qingzhang Song et al [10] considered that the increase of
serum homocysteine was an important risk factor for
hypothyroidism complicated with coronary atherosclerotic
heart disease. The determination of serum Hcy level was of
great value in the diagnosis, treatment and prognosis of
hypothyroidism complicated with coronary atherosclerotic
heart disease. Chunjuan Zhou et al [7] found that in the
process of transformation from subclinical hypothyroidism to
hypothyroidism, the change of homocysteine was positively
correlated with Thyroid stimulating hormone. The increase of
serum homocysteine who were hypothyroidism patients
indicated a higher incidence of cardiovascular disease.
Combing detection of serum Thyroid stimulating hormone
with homocysteine was of great value on the diagnosis and
treatment of hypothyroidism. Lu Xiong et al [19] stratified
study found that a slight increase in Thyroid stimulating
hormone levels (<10 mIU / L) was not sufficient to affect
Three acyl glycero and Low-density lipoprotein cholesterol,
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but the level of plasma homocysteine increased (P <0.05).
The significant increase of Thyroid stimulating hormone
(≥10 mIU / L) could let Three acyl glycero, Low-density
lipoprotein cholesterol and homocysteine levels significantly
increase (P <0.05). This study found that serum
homocysteine of subclinical hypothyroidism, hypothyroidism
and hypothyroidism complicated with coronary heart disease
were significantly higher than the control group (P> 0.05).
The difference among the four groups was statistically
significant and consistent with the above findings. It is
suggested that with the occurrence of subclinical
hypothyroidism, hypothyroidism and hypothyroidism
complicated with coronary heart disease, serum
homocysteine levels gradually increased. Therefore, dynamic
monitoring change of homocysteine contributes to prediction
of transformation from subclinical hypothyroidism to
hypothyroidism and hypothyroidism complicated with
coronary heart disease. However, the authors have not yet
conducted a large sample of prospective studies.

5. Conclusions
In short, the patients of hypothyroidism, subclinical
hypothyroidism and hypothyroidism complicated with
coronary heart disease have significant lipid metabolism
disorders and increase of Homocysteine. Dynamic
monitoring of Thyroid stimulating hormone, lipid ratio,
Homocysteine and cardiac function has important clinical
value in the prediction of transformation from subclinical
hypothyroidism to hypothyroidism and hypothyroidism
complicated with coronary heart disease and other
cardiovascular diseases, developing a reasonable treatment
program and improving and promoting the efficacy and
prognosis of hypothyroidism and hypothyroidism
complicated with coronary heart disease and other
cardiovascular disease.
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