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Abstract
Objective
In this study, we aimed to determine the association between anti-thyroid peroxidase (anti-TPO) antibody
and dyslipidemia in subclinical hypothyroidism (SCH).

Materials and methods
We conducted a cross-sectional case-control study in the department of medicine at a tertiary care teaching
hospital in central India. The study consisted of 150 patients (75 cases and 75 controls) who fulfilled the
inclusion and exclusion criteria.

Results
The study showed that serum cholesterol was high in 23.1% of cases in the negative anti-TPO antibody SCH
sub-group and 88.7% of cases in the positive anti-TPO antibody SCH sub-group (p<0.001). Serum
triglyceride (TG) levels were high in 61.5% of cases in the negative anti-TPO antibody SCH sub-group and
90.3% of cases in the positive anti-TPO antibody SCH sub-group (p=0.008). Serum high-density lipoproteins
(HDL) were low in 15.4% of cases in the negative anti-TPO antibody SCH sub-group and 24.2% of cases in
the positive anti-TPO antibody SCH sub-group (p=0.490). Serum low-density lipoproteins (LDL) were high in
61.5% of cases in the negative anti-TPO antibody SCH sub-group and 90.3% of cases in the positive anti-
TPO antibody SCH sub-group (p=0.008). Serum very-low-density lipoproteins (VLDL) were high in 84.6% of
cases in the negative anti-TPO antibody SCH sub-group and 83.9% of cases in the positive anti-TPO
antibody SCH sub-group (p=0.947). Based on our findings, 82.8% of participants with negative anti-TPO
antibodies had normal serum LDL levels, while 11.1% of participants with positive anti-TPO antibodies had
normal LDL levels (p<0.001). The study also showed that elevated serum LDL was present in 17.2% of
participants with negative anti-TPO antibody levels and 88.9% of participants with positive anti-TPO
antibodies (p<0.001). The study showed a correlation coefficient of 0.0432 between serum TG and anti-TPO
antibody levels (p<0.001).

Conclusion
Our findings showed an increased incidence of dyslipidemia in SCH patients with positive anti-TPO
antibodies. SCH with positive anti-TPO antibody is significantly associated with elevated serum total
cholesterol (TC) levels, serum TG levels, and serum LDL levels. Hence, early screening and diagnosis of
dyslipidemia are crucial to prevent cardiovascular morbidity and mortality in SCH patients with positive
anti-TPO antibodies.

Categories: Endocrinology/Diabetes/Metabolism, Family/General Practice, Internal Medicine
Keywords: lipid profiles, thyroid peroxidase antibodies, cardiovascular prevention, dyslipidemia, thyroid disorder,
subclinical hypothryroidism

Introduction
The American Thyroid Association defines subclinical hypothyroidism (SCH) as a condition with elevated
thyroid-stimulating hormone (TSH) levels accompanied by thyroid hormone levels in the normal range.
However, this definition is only applicable when thyroid function has been stable, the hypothalamic-
pituitary-thyroid axis is normal, and in the absence of any recent or ongoing severe illness [1]. The
importance of studying SCH lies in the fact that it is much more common than overt hypothyroidism. The
National Health and Nutrition Examination Survey (NHANES III) found the prevalence of subclinical disease
to be 4.3%, while that of overt disease was 0.3%. The Colorado Thyroid Disease Prevalence Study has
reported a prevalence of 8.5% for subclinical disease and 0.4% for overt disease [1].
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Lipid profile changes in overt hypothyroidism are well established; however, the results regarding lipid
profile changes in SCH have been controversial. Althaus et al., in their study of SCH, found a 10% increase of
serum low-density lipoprotein (LDL) (p<0.01) and a 10% decrease of high-density lipoprotein (HDL) (p<0.05)
while there were no significant changes in total cholesterol (TC) and serum triglyceride (TG) levels [2].
However, Hueston et al. concluded that SCH does not appear to be associated with abnormalities in serum
cholesterol or TG levels [3]. Additionally, there have been very few Indian studies on this condition,
especially among SCH patients with positive anti-thyroid peroxidase (TPO) antibodies. Srivastava et al.
studied the association between TPO antibodies and dyslipidemia among 50 adult SCH patients and
concluded that in SCH patients, dyslipidemia is significantly associated with anti-TPO antibody positivity,
especially in females [4].

As mentioned above, there is scant regional data on the relationship between anti-TPO antibodies and
dyslipidemia in SCH. For early screening and diagnosis of patients at risk of cardiovascular events, it is
crucial to study the association between TPO antibodies and dyslipidemia in SCH. In this study, we aimed to
analyze the association between dyslipidemia and anti-TPO antibodies in patients with SCH.

Materials And Methods
Study design and setting
This was a cross-sectional case-control study conducted in the outpatient section of the department of
internal medicine at a tertiary care teaching hospital in a rural region of central India.

Patient selection
The inclusion criteria were patients aged 18 years and above with a diagnosed case of SCH as per the
American Thyroid Association guidelines [1]. Diagnosed cases of SCH were further subdivided into those
with negative anti-TPO levels (anti-TPO level <35 IU/ml) and positive anti-TPO levels (anti-TPO level ≥35
IU/ml). We also included age, sex, and race-matched healthy subjects as controls. Patients suffering from
any disease other than SCH that could affect their metabolic status, such as end-stage renal disease, chronic
liver disease, post-myocardial infarction, patients with congestive heart failure, and those with diabetes
were excluded. Pregnant women and those who were on oral contraceptives were also excluded. We also
excluded patients on antithyroid medication, post-thyroid surgery patients, and those with a history of
radiotherapy of the neck. Patients taking any antihyperlipidemic drugs were also excluded. The study flow
chart is illustrated in Figure 1.
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FIGURE 1: Study flow chart
TPO: thyroid peroxidase

Methods
A serum sample was collected in a fasting state (12-hour fasting state) with a sterile venipuncture
technique. The sample was then processed for lipid profile, thyroid profile (TSH, free T3, and free T4), and
anti-TPO antibody. Lipid estimations were done using an automated analyzer and commercial kits. We
adhered to the National Cholesterol Education Program Adult Treatment Panel III guidelines for serum
lipids. According to these guidelines, hypercholesterolemia is defined as a TC value ≥200 mg/dl, high LDL as
an LDL level ≥130 mg/dl, hypertriglyceridemia as a TG value ≥150 mg/dl, and low high-density lipoprotein
(HDL) as an HDL value <40 mg/dl [5]. Anti-TPO antibody was analyzed using 1000SR (Abbott Laboratories,
Chicago, IL) with the normal value being <35 IU/ml. Participants with a value ≥35 IU/ml were considered
anti-TPO antibody-positive.

Study sample size
The sample size of this case-control study comprised a total of 150 individuals. A total of 75 patients
diagnosed with SCH were included in the case group and 75 healthy matched individuals were recruited as
the control group.

Data entry and analysis
Statistical analysis was performed using SPSS Statistics version 23 (IBM, Armonk, NY). Continuous variables
were presented as mean ± standard deviation (SD) and categorical variables were presented as absolute
numbers and percentages. Differences between groups were assessed with the chi-squared or Fisher's exact
test for categorical variables as appropriate. The association of anti-TPO antibodies with various
components of lipid level was assessed using multiple regressions. A p-value <0.05 was considered
statistically significant.

Ethical considerations
The study was conducted after obtaining approval from the Ethics Committee of Uttar Pradesh University of
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Medical Sciences.

Confidentiality of data
Strict confidentiality was maintained regarding the information obtained about the patients, and the
identity of the patients was not revealed. Data, if shared, were anonymized.

Results
The study consisted of 150 patients (75 cases and 75 controls) satisfying the inclusion and exclusion criteria;
77.3% of the subjects were female and 22.7% were male. The study showed anti-TPO positivity among 82.7%
of cases of SCH as depicted in Table 1. Dyslipidemia was present in 36% among the control group and 100%
in the case group (p<0.001).

Anti-TPO antibody Number of cases (%)

Positive anti-TPO antibody (≥35 IU/ml) 62 (82.7%)

Negative anti-TPO antibody (<35 IU/ml) 13 (17.3%)

Total 75

TABLE 1: Anti-TPO antibody distribution among SCH cases
TPO: thyroid peroxidase; SCH: subclinical hypothyroidism

This study also demonstrated the association between lipid profile and anti-TPO antibody as depicted in
Table 2. Among SCH patients, the positive anti-TPO antibody sub-group had hypercholesteremia in 88.7% of
cases, whereas in the negative anti-TPO antibody sub-group, hypercholesteremia was present in 23.1% of
cases (p<0.001). Likewise, in SCH patients, hypertriglyceridemia was found in 90.3% of cases of positive
anti-TPO antibody sub-group, while in the negative anti-TPO antibody sub-group, hypertriglyceridemia was
present in 61.5% of cases (p=0.008). In the positive anti-TPO antibody sub-group, 90.3% of cases had raised
LDL levels, while in the negative anti-TPO antibody sub-group, raised LDL levels were present in 61.5% of
cases (p=0.008).

Parameters
TPO

P-value
Negative (<35 IU/ml), n (%) Positive (≥35 IU/ml), n (%)

TC ≥200 3 (23.1%) 55 (88.7%) <0.001

Serum TG ≥150 8 (61.5%) 56 (90.3%) 0.008

HDL <40 2 (15.4%) 15 (24.2%) 0.490

LDL ≥130 8 (61.5%) 56 (90.3%) 0.008

VLDL ≥30 11 (84.6%) 52 (83.9%) 0.947

TABLE 2: Correlation between abnormal lipid and anti-TPO antibody in SCH cases
SCH: subclinical hypothyroidism; TPO: thyroid peroxidase; TC: total cholesterol; TG: triglyceride; HDL: high-density lipoprotein; LDL: low-density
lipoprotein; VLDL: very-low-density lipoprotein

Our study showed that serum HDL was low in 15.4% of cases in the negative anti-TPO antibody SCH sub-
group and 24.2% of cases in the positive anti-TPO antibody SCH sub-group (p=0.490). Serum VLDL was
elevated in 84.6% of cases in the negative anti-TPO antibody SCH sub-group and 83.9% of cases in the
positive anti-TPO antibody SCH sub-group (p=0.947). Additionally, 82.8% of participants with anti-TPO
antibodies within the normal range had normal LDL levels, while 11.1% of participants with elevated anti-
TPO antibodies had normal LDL levels (p<0.001) as depicted in Table 3. Also, elevated LDL was present in
17.2% of participants with normal anti-TPO antibody levels and 88.9% of participants with elevated anti-
TPO antibodies (p<0.001) as depicted in Table 3.
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Anti-TPO antibody LDL <100, n (%) LDL ≥100, n (%) P-value

Negative anti-TPO antibody (<35 IU/ml) 72 (82.8%) 15 (17.2%)
<0.0001

Positive anti-TPO antibody (≥35 IU/ml) 7 (11.1%) 56 (88.9%)

TABLE 3: Correlation between anti-TPO antibodies and elevated LDL among all participants
TPO: thyroid peroxidase; LDL: low-density lipoproteins

The study showed a correlation coefficient of 0.0432 between serum TG and anti-TPO antibody level as
shown in Figure 2.

FIGURE 2: Correlation between anti-TPO antibody and triglyceride
TPO: thyroid peroxidase

Discussion
SCH is defined as a state of elevated TSH level with a normal level of thyroid hormones. Various
epidemiological studies in India have shown a prevalence rate of 9-11.4% for SCH among the general
population [6]. SCH is associated with an increased risk of coronary artery disease, cerebrovascular disease,
and heart failure, and the risk increases with an increasing level of TSH [7]. Studies have shown a strong
association between dyslipidemia and SCH [8]. We conducted a prospective study to examine the association
between anti-TPO antibody and dyslipidemia in SCH among the rural population of central India.

In their study of 50 cases, Jayashankar et al. found anti-TPO positivity among 50% of SCH cases [9], whereas
Mohanty et al. showed that 73% of SCH cases had positive anti-TPO levels [10]. The current study found
anti-TPO positivity among 82.7% of cases of SCH. Hussain et al., in their study on the effects of dyslipidemia
on SCH, showed a significant negative correlation between FT4 and serum cholesterol and a nonsignificant
correlation between TSH and serum TG, serum HDL, as well as serum LDL [8]. Similarly, Ejaz et al. showed
an increased incidence of dyslipidemia and significantly elevated levels of serum cholesterol and serum LDL
in patients with SCH [11]. The current study showed a significant association between anti-TPO positivity
and raised serum cholesterol, raised serum TG levels, and raised serum LDL levels; however, a nonsignificant
association was found between anti-TPO positivity and serum HDL and serum VLDL.

Srivastava et al. in their study found that dyslipidemia was present in 100% of SCH patients with positive
anti-TPO antibodies [4]. In the current study, dyslipidemia was present in 36% of subjects in the control
group and 100% of subjects in the case group. A significant difference was found in dyslipidemia proportion
between cases and controls (p<0.001). We found a correlation coefficient of 0.432 (p<0.001) between anti-
TPO antibody and serum TG as depicted in Figure 2, indicating a positive correlation between the two
variables, i.e., when the value of one variable increases, the value of the other variable also tends to increase.
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The current study, while exploring the association of lipid profile with anti-TPO antibody, found that SCH
with anti-TPO antibody positivity is significantly associated with raised serum cholesterol as well as raised
serum TG and serum LDL levels as depicted in Figure 3. Asranna et al. have shown a TSH-dependent
increase in cholesterol, LDL, VLDL, and TG levels in their study and concluded that achieving euthyroid
status has a favorable effect on lipid profile [12].

FIGURE 3: Correlation between lipid profile and anti-TPO antibodies
TPO: thyroid peroxidase; S. Chol: serum cholesterol; S.TG: serum triglyceride: HDL: high-density lipoprotein;
LDL: low-density lipoprotein; VLDL: very-low-density lipoprotein

In the Rotterdam study, SCH was present in 10.8% of participants and was associated with a greater age-
adjusted prevalence of aortic atherosclerosis (odds ratio: 1.7%, 95% CI: 1.1-2.6) and myocardial infarction
(odds ratio: 2.3, 95% CI: 1.3-4.0) [13]. It was shown that the incidence of atherosclerosis was even higher in
SCH if the anti-TPO antibody was positive. Dey et al. have concluded that diagnosis and treatment of SCH
will have possible cardioprotective benefits [14].

To summarize the findings, our study has found a high prevalence of anti-TPO positivity in SCH.
Additionally, we have found a significant association of dyslipidemia with anti-TPO positivity. The
association between dyslipidemia and SCH is of great significance as dyslipidemia is a well-known risk
factor for hypertension, cardiovascular disease, and stroke. The current study further highlights the
importance of routine monitoring of lipid profiles in cases of SCH to timely identify any derangements to
prevent adverse outcomes. We strongly recommend further investigation on the use of thyroxine in patients
with SCH for dyslipidemia.

To the best of our knowledge, this is the first study conducted on this topic in a rural region of central India;
however as this study was conducted at a single institute, further studies are required to validate our
findings before we can extrapolate them to the general population. Secondly, as the nature of our study
design was case-control, this study can be used to establish a correlation but cannot establish causation.
Hence, a large-scale prospective study is required to confirm the association between dyslipidemia and SCH.

Conclusions
This study showed an increased incidence of dyslipidemia in patients with elevated anti-TPO antibodies.
SCH with positive anti-TPO antibody is significantly associated with elevated serum TC, serum TG, and
serum LDL levels. Dyslipidemia is a significant risk factor for cardiovascular disease and mortality. Hence,
early screening and timely diagnosis of dyslipidemia are recommended to prevent cardiovascular morbidity
and mortality in SCH patients with positive anti-TPO antibodies. Further, we recommend exploring the role
of thyroxine as an intervention to target the problem of dyslipidemia in patients with SCH, particularly in
anti-TPO antibody-positive patients.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Uttar Pradesh University
of Medical Sciences Ethics Committee issued approval UPUMS/IEC/21/622. This study has been approved by
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the Uttar Pradesh University of Medical Sciences Ethics Committee. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.
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