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INTRODUCTION
Menopause is quiet a natural process that marks the cessation of a 
women's menstrual cycle. During this period, women experience a 
spread of predictable symptoms and conditions associated with 
changes in steroid hormone levels and aging. (Takahashi et al., 
2015).Estrogen receptors are diminished in vascular endothelium and 
smooth vascular muscles with the effect of aging and atherosclerosis 
alongwith vascular wall damage (Nelson, 2008).

There's an adding frequency of high situations of thyroid-stimulating 
hormone with age- mainly in postmenopausal women and this is more 
advanced than in men. The symptoms of thyroid complaints can be 
analogous to postmenopausal complaints and are clinically delicate to 
separate. Coronary atherosclerosis and osteoporosis may be 
exacerbated in the presence of hyperthyroidism or hypothyroidism. 
(Schindler, 2003)

It's of signicance that indeed mild thyroid failure may have several 
clinical features such as dejection, cognitive impairment, memory loss 
and different kind of neuromuscular complaints. There is also an 
increased cardiovascular threat, caused by increased serum total 
cholesterol and low-density lipoprotein cholesterol as well as reduced 
situations of high-density lipoprotein. In the context of the cardiac 
complaint, SCH is of particular interest. Subclinical hypothyroidism, 
like overt hypothyroidism, has been linked to an increased risk of heart 
failure (Rodondi et al., 2005; Rodondi et al., 2008) and 
atherosclerosis. (Bastenie et al., 1977). With SCH, studies show an 
elevated risk of incident coronary heart disease (CHD) events (Iervasi 
et al., 2007; Walsh et al., 2005). Dyslipidemia has been linked as a 
major threat factor for Atherosclerosis (Shen et al., 2015). 
Dyslipidemia describes as a disease of the lipids. Which mainly 
comprise of increased levels of TC, LDL-C, TG and low levels of 
HDL-C situations according to the ATP III criteria (NCEP, 2001). 
Various dyslipidemic studies reveals that the (AIP) atherogenic index 
of plasma is a signicant predictive tool of Atherosclerosis and better 
than LDL (Dobiasova et al., 2000).

To evaluate changes within the lipoproteins (Tan et al., 2004) used the 
atherogenic index of plasma (AIP), calculated as:

TG and HDL-C present in molar concentrations (Dobiasova et al., 
2001).  Castelli risk index-I (CRI-I) and Castelli risk index- II (CRI-II) 
are good indicators of cardiovascular risk in comparison to traditional 
lipid parameters (Stampfer et al., 1991).They are calculated as:

It has been proven that thyroid dysfunction has a major impact on triple 
D's i.e., dementia depression, and deaths, and on CAD risk in 
postmenopausal women, but still, to date, there is not any agreement on 
routine screening of thyroid prole. Likewise, AIP and Atherogenic 
indices can be a good predictor of earlier CAD risk if used along with 
lipid prole.

MATERIALS AND METHODS
The present study was carried out at the Department of Biochemistry, 
Govt. Medical College Kota Rajasthan. 125 age-matched female 
patients with an equal number of controls attending Medicine & 
Gynaecology OPD and IPD were enrolled in this study based on the 
inclusion and exclusion criteria. Informed consent was taken from all 
the participants, who took part in the study appraising them of the 
nature and objective of the study. Lipid prole measurement (Total 
Cholesterol, Triglycerides, HDL-C) was based on the enzymatic 
method, on a fully automated biochemistry analyzer, XL-640 
(Transasia Bio-Medicals Ltd, Mumbai, India) based on photometric 
principles.  Further, LDL-cholesterol (LDL-C) was calculated using 
the Friedewald equation [LDL Friedewald=TC – HDL – (TG/5)] 
(Friedewald et al., 1972). Further, atherogenic indices such as total 
cholesterol (TC)/high-density lipoprotein cholesterol (HDL-C) and 
LDL-C/HDL-C were calculated from the individual parameters of the 
lipid prole. 
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Background: The frequency of subclinical hypothyroidism is substantially increased in postmenopausal women. It's a 
proven fact that indeed mild thyroid failure can have several clinical symptoms such as depression, memory loss, 

cognitive impairment, and a variety of neuromuscular complaints. There is also an increased cardiovascular threat, caused by increased serum 
total cholesterol and low-density lipoprotein cholesterol as well as reduced situations of high-density lipoprotein. With time, overt 
hypothyroidism can develop.  To evaluate the usefulness of AIP and Castelli risk index in the assessment of cardiovascular risk in Objective:
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by the electrochemiluminescence immunoassay method. AIP andatherogenic indices werederivedby the calculationmethod. There was  Results:
a signicant increase (P<0.001)in TC, TG, VLDL-C, LDL-C, and AIP but a signicantdecrease (P<0.001) in HDL-C. The AIPand atherogenic 
indiceswere found to besignicantly increased in postmenopausal womenwith subclinical hypothyroidism. Subclinical  Conclusion: 
hypothyroidism in postmenopausal women may cause dyslipidemia carrying a high cardiovascular disease risk.
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Thyroid prole included estimation of free T3, free T4, and TSH. And 
the method employed was electrochemiluminescence immunoassay 
(ECLIA) on Cobas e411 autoanalyzer (Roche Holding AG, 
Switzerland). Patient recruitment and study designs were according to 
the institutional ethical committee (IEC) recommendations. Samples 
were run in triplicates and the mean results obtained are represented as 
mean ± SD. The atherogenic index of plasma was calculated using the 
formula: AIP = Log (TG/HDL-C). (Dobiásová et al., 2001).

Statistical analysis
We have used a non parametric statistical tool, the student t-test for 
comparing one variable between independent samples (or groups). 
Correlation analysis was done by the Spearman rank correlation 
method.  p-value <0.05 was considered to be signicant and p-value 
<0.01 was considered to be highly signicant for a given hypothesis 
testing. All the statistical analyses were performed using GraphPad 
Prism Ver. 6.0 (GraphPad Software, Inc., CA, USA) and Microsoft 
Excel, MS ofce 2013 (Redmond, WA, USA).

RESULTS

Figure 1. Correlation between serum TSH and AIP (r = 0.647).

DISCUSSION
The serum total cholesterol in cases and controls were 172.43 ± 12.02 
and 155.18 ± 13.6 mg/dL respectively. There was a signicant increase 
(p<0.001) in serum total cholesterol in the cases when compared to the 
controls. Similarly, the Triglycerides were signicantly higher in cases 
(p<0.001). HDL Cholesterol was signicantly lower (p<0.05), thereby 
intuitively suggesting that LDL-Cholesterol was signicantly higher 
(p<0.001). Consecutively the AIP, TC/HDL-C ratio, and LDL/HDL 
cholesterol ratio were found to be signicantly increased in 
postmenopausal women with subclinical hypothyroidism

These observations further attest to the nding of earlier workers 
Njajou et al., (2009)whoreported that AIP plays a predictive value for 
atherosclerosis, and may be used as an indicator for assessing 
cardiovascular risk, and for predicting the acute coronary events. The 
present study shows similarity with Khakurelet al,(2018) who found a 
signicant increase in TC, LDL-C, and a signicantly lower level of 
HDL-C in postmenopausal women as compared to premenopausal 
women. Another study by Godinijak et al., (2017) reported that the 
mean values of serum TC, TG, and LDL-C were elevated in subclinical 
hypothyroid postmenopausal women as compared to euthyroid 
control.In our investigation, we found a profoundly signicant 
positive correlation between AIP and TSH in the study group and 
control group [Fig.1] (r = 0.647, p<0.0001). These ndings are in close 
association with the results of Madhura et al., (2020) who found the 
same results, a signicant correlation of AIP with S-TSH levels in the 
SCH group.

CONCLUSION
The present study indicates that AIP and Castelli risk indexcan be used 
as potential tools for predicting the risk of CAD in postmenopausal 
women, especially those with subclinical hypothyroidism.
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PARAMETERS CONTROLS CASES p-value
Total Cholesterol (mg/dL) 155.18 ± 13.6 172.43 ± <0.001

Triglycerides (mg/dL) 124.00 ± 19.9 162.88 ± 22.2 <0.001
LDL-C (mg/dL) 87.44 ± 13.2 97.76 ± 11.5 <0.001
HDL-C (mg/dL) 42.95 ± 3.18 42.04 ± 3.2 <0.05

AIP 0.101 ± 0.06 0.23 ± 0.08 <0.001
Free T3 (pg/mL) 2.61 ± 0.52 2.74± 0.54 0.053
Free T4 (ng/dL) 1.02 ± 0.12 1.0 ± 0.12 0.188
TSH µIU/mL 2.36 ± 0.85 6.57 ± 1.09 <0.001

TC/HDL-C (CRI-I) 4.13 ± 0.48 3.6 ± 0.42 <0.001
LDL/HDL-C (CRI-II) 2.35 ± 0.38 2.05 ± 0.39 <0.001


