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ABSTRACT

Background: The purpose of this study was to investigate the association of subclinical hypothyroidism with High

sensitive C-reactive protein & lipid profile which can predispose to development of Cardiovascular disease.

Methods: This hospital-based comparative cross-sectional study was conducted for a period of six months. A total
of 71 patients with subclinical hypothyroidism & 37 healthy control subjects were enrolled for the study. Thyroid
hormones, lipid profile, hs- CRP were measured and lipid variables were used to calculate lipid indices. Student t-test
were used to compare means & Spearman’s correlation was done to determine the association between variables.

ROC curve analysis was used to determine the diagnostic value of tests.

Results: Out of 71 cases & 37 control, majority had female preponderance (71.8% in case & 83.8% in control).
The mean values between case & control groups for hs-CRP, AIP, LCI and non-HDL cholesterol were statistically
significant. There was positive correlation between TSH and hs-CRP (r=0.492, p <0.001), AIP and TSH (r=0.430,
p<0.001), LCI and TSH (r=0.269, p =0.005), TSH and non-HDL cholesterol (r=0.308, p=0.001) & Al and LDL
(r=0.712, p<0.001) with weak correlation with statistical significance as per Spearman’s correlation. Area under

ROC curve for hs-CRP indicated it as a positive biomarker for CVD assessment.

Conclusions: Our findings shows that SCH patients are more at risk of CVD & hs-CRP contributes as a significant
marker, thus requiring timely intervention. Lipid indices and AIP must be determined even in patients with a normal

lipid profile to improve atherogenic risk.
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INTRODUCTION diseases even though the levels of LDL-C are normal
or low.* This study aims to determine the association
of dyslipidemia and inflammatory marker hs-CRP with
subclinical hypothyroid patients as a predictor for CVD.

The overall prevalence of SCH affects women at a rate
of 6-8% and males at 3%.'" Due to its asymptomatic
nature, significant concerns have been raised about its
clinical relevance and effective treatment.? According
to research, the severity of the disease of lipid METHODS
metabolism increases with increasing levels of thyroid-
stimulating hormone (TSH).> Chronic inflammation
has also shown to damage the thyroid gland which if
untreated can cause systemic organ damage.' A marker

This is a hospital based comparative cross-sectional study
conducted at the department of Clinical Biochemistry
in collaboration with Department of Internal Medicine

R R n ) (endocrinology), TUTH for a period of 6 months i.e.,
of subclinical inflammation is high sensitive C-reactive from July 2023 to November 2023. Nonprobability
protein. Various studies indicate hs-CRP as an important

sampling (Purposive sampling) was used to include the
predictor of myocardial infarction & cardiovascular

patients. Samples of the patients processed in clinical
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biochemistry laboratory with a subclinical hypothyroid
profile were incorporated after taking their clinical
details. Patients taking medications like thyroxine,
steroids and statins were excluded as they could alter
the results. Similarly, patients with systemic diseases
like diabetes, nephrotic syndrome were also excluded to
ensure dyslipidemia if present was solely due to thyroid
disease. With type | error of 5% , Cl = 1.96 & prevalence
of 5% (5), sample size was calculated. A total of 71 cases
were included for the estimation of lipid profile and hs-
CRP levels along with 37 age and sex matched healthy
controls. The research received ethical approval from
the Institute of Medicine’s (IOM) Institutional Review
Committee. [Approval number: 578 (6-11) E2 079/080].

The assay range for subclinical hypothyroid cases were
serum

TSH level 4.5 - 10 micro IU/ml'

fT3 4.26 -8.1 pmol/L

fT4 10.2 - 28.2 pmol/L

The reference range for lipid profile parameters ATP I
classification (mg/dl) were

Variable Range Classification
LDL <100 Optimum
cholesterol 100 - 129 Near or above optimum
130 - 159 Borderline high
160 - 189 High
> 190 Very high
Total < 200 Desirable
cholesterol 200 - 239 Borderline High
> 240 High
HDL <40 Low
cholesterol > 60 High

hs-CRP values :°

Low risk < 1.0 mg/l
Moderate risk : 1 - 3 mg/l
High risk : > 3.0 mg/l

We included the demographic variables like age,
geographic location and ethnicity. Biochemical variables
included were serum fT3, fT4, TSH, TC, LDL, HDL,
TG & hs-CRP were estimated by chemiluminescence
immunoassay technique in the Abbott ¢i4000
autoanalyzer.

Data was entered in MS Excel 2010 and analyzed with
Statistical Package for Social Sciences (SPSS version
22.0). The normality of the data was checked using
the Kolmogorov Smirnov test. For descriptive statistics,
mean, standard deviation, percentage, range was
calculated. For parametric variables, students’ “t” test,

and for non-parametric variables, Chi-square test and
Mann-Whitney U-test was used. Correlation between
patient age, fT3, fT4, TSH, lipid profile parameters and
hs-CRP were determined by Pearson’s or Spearman’s
correlation coefficient. p-value < 0.05 was considered
statistically significant. ROC curve analysis was used to
determine the diagnostic value of tests.

RESULTS

The total study population of 108 comprised of the
age group between 18 and 65+ years. Most of the SCH
patients were between 25 to 35 years age group with
majority of participants being female (n=82, 75.9%).

Table 1. Age and gender wise distribution of study
population.

Age Male Female Total Percentage
category (%)

18-24 1 11 12 11.1

25-35 7 38 45 41.7

36-45 6 12 18 16.7

46-55 2 11 13 12.0

56-65 5 7 12 11.1

65+ 5 3 8 7.4

Total 26 (24.1%) 82 (75.9%) 108 100

Comparison of parameters between case and control

The mean and standard deviation parameters of thyroid
function test, lipid profile parameters, hs-CRP and lipid
indices between case & control are shown in table 2.
TSH, TG, hs-CRP, AIP and LCI had statistical significance.

Table 2. Comparison between case and control
groups.

Case Control p value
fT3 4.68+0.35 4.64+0.24 0.584
fT4 11.31£2.02 10.98+1.2 0.303,
TSH 8.5+3.2 2.69+1.31 <0.001,
Cholesterol 4.4 +1.43 4.08 + 0.60 0.109,
TG 2.38+1.8 1.2 + 0.40 <0.001,
LDL 2.34+1.01 2.60+0.54 0.242,
HDL 1.04+0.28 1.11£0.30 0.257,
Al 0.29 +0.26  0.044 + 0.17 <0.001
Hs-CRP 2.1[0.9, 0.50 [0.40,  <0.001,

4.9] 0.85]
LCI 2.28+0.93 2.4+0.677 0.288
Non-HDL 32.9+58.1 12.28 +4.31 0.004
Cholesterol 3.36 +1.33  2.97+0.70 0.050

a= Student t-test, b= Mann-Whitney U test, p value
<0.05 was considered statistically significant
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There was positive correlation between TSH and hs-CRP
(r=0.492, p <0.001), AIP and TSH (r=0.430, p<0.001),
LCI and TSH (r=0.269, p =0.005), TSH and non-HDL
cholesterol (r=0.308, p=0.001) and Al and LDL (r=0.712,
p<0.001) with weak r value except Al and LDL with
statistical significance.

Table 3. Spearman correlation of study variables.

r value p value
TSH and Cholesterol 0.295 0.02
TSH and hs-CRP 0.492 <0.001
TSH and TG 0.434 <0.001
TG and hs-CRP 0.435 <0.001
AIP and TSH 0.430 <0.001
LCl and TSH 0.269 0.005
TSH and non-HDL 0.308 0.001
cholesterol
Al and LDL 0.712 <0.001

p value <0.05 was considered statistically significant

Table 4. Cut-off values for hs-CRP and lipid indices.

Frequency of hs-CRP in case and control

The number of cases with hs-CRP > 1 was 51 whereas there
were 2 participants from control group. This indicates
SCH can contribute to significant inflammatory process
thus contributing to development of cardiovascular
disease.

Frequency of hs-CRP

51
35
30
20
20
10
2
0 —

case control

m hsCRP range <1 m hsCRP range >1

Figure 1. Frequency of hs-CRP in case and control.

Biomarker Area(95% ClI) Optimal cut- Sensitivity Specificity PPV NPV
off value
hs-CRP 0.783 * (0.694-  0.85 mg/l 77.5% 75.7% 96.23% 63.63%
0.873)
AIP 0.629 * (0.527- 0.27 47% 52% 84.37% 61.36%
0.731)
LCI 0.851 * (0.779- 15.13 49.3% 50.7% 84.21% 44.28%
0.923)
*p<0.05
ROC Curve DISCUSSION
1 Source of the
I s subclinical hypothyroidism (SCH) is a significant thyroid
. )r—‘ — disorder as it is more prevalent in the population and
e due to its association with CVD.” In this hospital-based
el comparative cross-sectional study in central Nepal,
g ' a total of 71 patients were enrolled with subclinical
;5" hypothyroidismwith 37 age and sexmatched controls. This
] study highlights the significance of screening subclinical
hypothyroid patients due to its possible association
021 with cardiovascular risk as depicted by increasing hs-
CRP levels, dyslipidemia and lipid indices. Panchal et.
ook - - - - + al & in her study has stated SCH and its association with
1 - Specificity inflammation via elevated hs-CRP as a possible risk

Diagonal segments are produced by ties.

Figure 2. ROC curve for hs-CRP, AIP and LCI
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factor for cardiovascular diseases. This maybe due to
the progression of SCH to overt hypothyroidism that is
associated with positive TPO antibodies. Hossain et. al
° has also concluded subclinical hypothyroidism and its



association with atherogenic lipid profile. This is due
to reduced cholesterol synthesis caused by reduced
HMG Co A reductase in thyroid hormone deficiency.
The clearance of cholesterol is also decreased due to
decreased cholesterol secretion in the bile.’

In this study, 75.9% were females indicating that SCH is
more prevalent in females & similar findings have been
found in studies done by Sharma et. al ' and Panchal
et. al.® Majority of participants are female from age
group 25-35 indicating that SCH is more prevalent in
the reproductive age group. This maybe due to high
prevalence of female patients in the study compared
to males. This imbalance may also be implicated by
estrogen according to studies.? Studies have shown SCH
and its association with infertility, thus screening and
management is an important aspect in this group."
Similar findings have been shown with mild subclinical
hypothyroidism."

This study also depicts significantly higher levels of
TG and hs-CRP among cases compared to control. The
differences were statistically significant. Similar findings
have been suggested by other studies.?' No association
between TC, LDL and HDL among cases and control was
found in our study. This may be due to the degree and
duration of SCH and TSH levels < 10 (mean TSH 8.5
3.2 in cases) and the differences in population that is
being studied. In contrast, Colorado study '* and Tromso
4 studies have shown SCH and its association with TC
and LDL levels. The lipid indices AIP, LCI and non-HDL
cholesterol were higher in SCH cases compared to
healthy controls. It is similar to other studies' ' which is
caused by elevated TG and decreased HDL-C. This shows
SCH cases are more at CVD risk. Similarly, LCl which is
also increased in coronary artery disease is elevated in
SCH cases indicating CVD risk. Similar findings suggested
by Cai et al. "7

There was a weak positive correlation between TSH
and TC (r = 0.295, p = 0.02) and similar findings have
been suggested by other studies.®' Thyroid hormones
when deficient, reduces HMG coA reductase activity and
may decrease cholesterol synthesis slightly but since
LDL receptors are decreased further, LDL accumulates
in serum.™ Thyroid hormones also plays a role in TG
metabolism as it inhibits lipoprotein lipase in deficient
state leading to inhibition of TG breakdown and
thus its accumulation.’ In addition to raising LDL-C
concentrations, thyroid dysfunction speeds up LDL-C
oxidation, so when macrophages consume oxidized
LDL-C, they transform to foam cells that are more
cardiovascular-friendly and atherogenic disease.™

However, TC and TG can be affected by dietary habits
& some studies have shown inconsistent results.?
There was weak positive correlation between TSH & hs-
CRP (r = 0.492 p <0.001) with statistical significance.
Similar findings have been shown by Vyakaranam et. al.”
However, contrasting findings have also been elucidated
by other studies.?' In our study r value was less than 0.5
as per Spearman’s correlation. This maybe due to small
sample size and an even smaller control group which
can be a limitation of this study.

Figure 1 shows the frequency of hs-CRP levels in case
and control. The number of cases with hs-CRP >1 was
51 whereas only 2 in control group, taking cut-off hs-
CRP > 1 as risk factor for CVD. This shows the effect of
SCH on inflammatory marker like hs-CRP that can lead
to development of cardiovascular diseases and acts as a
strong predictor for CVD. Similar findings were seen in
other studies.”®

Figure 2 illustrates the ROC curve analysis for hs-CRP,
AIP and LCI to evaluate CVD risk in SCH. The Area Under
the ROC curve for hs-CRP, AIP and LCI were 0.783 (95% Cl
0.694-0.873), 0.629 (95% Cl 0.527-0.731) and 0.851 (95%
Cl 0.779-0.923) respectively. It depicts that LCI and hs-
CRP were positive biomarkers for CVD risk assessment.
The sensitivity, specificity, PPV and NPV for each
biomarkers are shown in table 4. However, hs-CRP had
the highest sensitivity, specificity and PPV compared to
lipid indices thus, indicating its diagnostic superiority
compared to other lipid markers.

CONCLUSIONS

Our findings shows that SCH patients are more at risk
of CVD and hs-CRP contributes as a significant marker,
thus requiring timely intervention. Lipid indices and
AIP must be determined even in patients with a normal
lipid profile in order to improve the assessment of
atherogenic risk.
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