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ABSTRACT

Background:Because Subclinical hypothyroidism may be a risk factor for cardiovascular disease,
we aimed to measure the level of salusin-p which is a new biomarker for predicting atherosclerotic
cardiovascular diseases (CVD) in those patients.

Methods:57 subclinical hypothyroid patients were compared with a control group of 60 euthyroid
subjects whose age and sex were matched to the patient group. Both groups have low to moderate
10-year risk of fatal CVD. We studied the serum level of salusin-p in the selected group of SC
hypothyroid patients to find out if it can be used as an indicator of the cardiovascular adverse
effects in them. We also studied the association between salusin-p levels and thyroid stimulating
hormone (TSH) level, thyroid Ab, and individual’s risk of CVD.
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INTRODUCTION

Subclinical hypothyroidism (SC hypothyroidism)
exists when serum thyroid hormone levels are
within the reference interval, but serum thyrotropin
level is higher than the upper reference limit of the
studied population [1]. The diagnosis of SC
hypothyroidism is a biochemical one based on the
result of thyroid function testing only. It affects about
10% of iodine-sufficient populations and is more
prevalent in females and elderly [2].

In a meta-analysis of 15 studies, an increased
prevalence of coronary heart diseases (CHD) in SC
hypothyroidism in comparison with euthyroid
subjects has been observed but the significance was
limited to subjects younger than 65 years [3].
Meanwhile, the cardiovascular Health Study
(included 3233 subjects), demonstrated no increased
incidence of cardiovascular events in subjects with
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Results :Salusin-p was higher in the SC hypothyroidism group with a significant
Drhassan_h99@yahoo.com | difference (p = 0.001). TSH, FT4, diastolic BP and triglycerides showed a
significant difference between the two groups. Systolic BP, total cholesterol,
smoking, and SCORE showed no significant difference between the two groups.
There was a highly +ve correlation with TSH level in the SC hypothyroid group.
Conclusions:The elevated salusin- [ level supports the opinion that SC
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hypothyroidism has a cardiovascular risk and can support treatment of these cases whose TSH <
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SC hypothyroidism [4]. Despite various population-
based studies were conducted to assess the
association between SC hypothyroidism and
cardiovascular diseases (CVD), the existing data are
still conflictive.

The definition of ten-year cardiovascular risk was
developed as a collaborative work between multiple
international organizations. It is defined as “the risk
of developing a first atherosclerotic cardiovascular
(ASCVD) event, defined as nonfatal myocardial
infarction or CHD death or fatal or nonfatal stroke,
over a 10-year period among people free from
ASCVD at the beginning of the period”. The
Systematic Coronary Risk Estimation (SCORE)
system was developed to calculate the ten-year
cardiovascular risk [5].

Salusins are a new class of vasoactive peptides [6].
Salusin- is localized to the neuroendocrine system
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in the brain, throughout systemic endocrine cells and
in certain hematopoietic cells, such as macrophages
[7]. In vitro, salusin-B stimulates the release of
oxytocin and arginine-vasopressin from the rat
neurohypophysis [8]. Through stimulating the
expression of monocyte chemoattractant protein-1,
interleukin-1 beta and vascular cell adhesion
molecule-1 in endothelial cells, salusin- is believed
to have a role in the formation and progression of
atherosclerosis [9]. It also induces bradycardia, rapid
and temporary hypotension, and cardiac dysfunction
by a cholinergic mechanism [10].
We studied the serum level of salusin-f in a selected
group of SC hypothyroid patients to find out if it can
be used as an indicator of the cardiovascular adverse
effects in them. We also studied the association
between salusin-p levels and TSH level, thyroid A.B.
, and individual’s risk of CVD. To our best
knowledge, this is the first clinical study that studied
the level of salusin- 3 in SC hypothyroid patients.
METHODS
This is a cross-sectional study. Informed consents
were obtained from the patients or their legal medical
representative before being included in the study.
The study was approved by Zagazig Medical
Institutional Review board (IRB#:6865) and was in
accordance with the ethical standards of 1964
Helsinki declaration.
The study included 57 SC hypothyroidism patients
with low to moderate CVD risk (SCORE < 5)
recruited from Endocrinology Clinic, and 60
euthyroid subject as a control group. Patients and
control groups were age and sex matched. Exclusion
criteria included patients with cardiovascular
disease, diabetes (type 1 or 2), chronic kidney
disease, familial hypercholesterolemia, or very high
levels of individual risk factors (e.g. resistant
hypertension or morbid obesity) where no risk
estimation models are needed as they all need active
management of risk factors ,so SCORE is not applied
to estimate their risk level. Also, SC hypothyroidism
patients on thyroid medication were excluded.
For all subjects, venous blood samples were
collected on 2 plain tubes for serum separation, one
used for immediate measurement of TSH, FT4, anti-
TPO and anti-Tg (electrochemiluminescence assay)
using Cobas 8000/e601 auto analyzer (Roche
diagnostics, Germany). SC hypothyroidism was
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diagnosed by TSH > 4.0 mlU/l and normal FT4 (12-
22 pmol/l). Anti-bodies against thyroid peroxidase
(anti-TPO) and anti-bodies against thyroglobulin
(anti-Tg) were considered positive if one/both is
more than 34 1U/ml and 115 IU/ml, respectively.
The separated serum from the 2nd tube was frozen at
-80°C  until salusin-p  quantification  using
competitive enzyme-linked immunosorbent assay
kits (MyBioSource, San Diego, USA).

STATISTICAL ANALYSIS
Statistical analysis was performed using IBM SPSS
Statistics version 25.0 (IBM Corp, Armonk, NY,
USA). We used the Kolmogorov-Smirnov test for
normality. All parameters were not normally
distributed and expressed as median (min —max) and
compared using Mann-Whitney U test. Categorial
data was expressed as (number & percentage) and
compared using Chi- Square test. Spearman’s rank
correlation analysis was used to study the association
between non-normally  distributed  numerical
variables. Statistical significance was set at p<0.05.
Sequential multiple regression analysis was run
using TSH and LDL-C as independent variables and
salusin- B as dependent variable after correction for
possible effect of age and gender by excluding cases
pairwise.

RESULTS

The demographic, clinical and biochemical data of
the enrolled patients and control subjects are
summarized in (Table 1). Among the studied
parameters, diastolic blood pressure (DBP),
triglycerides, HDL-c, TSH, FT4, percentage of cases
with +ve thyroid Abs, and salusin-p were
significantly different between the studied groups
(p=0.03, 0.005, <0.001, <0.001, <0.001, 0.005, and
0.001 respectively). Studying the association
between salusin-p  concentration and other
parameters in each group showed that in the SC
hypothyroid group, a positive association exists
between salusin-p and TSH (r=0.437, p=0.001) and
LDL-c (r=0.283, p=0.033) level. Table (2).
Multiple regression analysis showed that TSH and
LDL-C are a significant predictors of salusin-p,
F(4,52)=5.090, P=0.002, R®=0.281, adjusted
R2=0.226. Only TSH added significantly to the
prediction (B= 4.688, SE= 1.298, [=0.442,
P=0.001). Whereas LDL-C didn’t have the same
effect (B=0.122, SE=0.069, $=0.229, P=0.084).
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Table 1: Demographic, clinical and biochemical characteristics of the study population

Euthyroid (60) SC hypothyroidism (57) p

Age (year) 47 (38-57) 46 (27-56) 0.254
Gender: 0.552

F: 39 (65) 40 (70.2)

M: 21(35) 17(29.8)
Smoking: 0.883

Smoker : 13(21.7) 13(22.8)

Non-smoker : 47 (78.3) 44 (77.2)
Systolic BP 140 (115-160) 136 (115 - 157) 0.133
Diastolic BP 82 (70-92) 85 (72-98) 0.03
SCORE: 1(0-4) 1(0-4) 0.661
Total cholesterol (mg/dl) 5.3(3.8-6.7) 543.6-7.1) 0.156
TG (mg/dl) 105 (75-125) 113 (75-134) 0.005
HDL-c 43 (38-48) 37 (33-43) <0.001
LDL-c 140.6 (89.8-196.3) 150.6 (79.2-217.4) 0.054
TSH (mIU/) 2.4(15-3.3) 7.74.411) <0.001
FT4 (pmol/L) 18.8 (14.9-21.7) 14.6 (12.4- 19) <0.001
Thyroid Ab:

positive: 7(11.7) 19 (33.3) 0.005

Negative: 53 (88.3) 38 (66.7)
Salusin-p (pg/ml) 200.5 (160-240) 215 (180-247) 0.001

SC hypothyroidism: subclinical hypothyroidism; F:female; M:male; BP: blood pressure; SCORE: Systematic
coronary risk evaluation; TG: triglycerides; HDL-c: high density lipoprotein-cholesterol; LDL-c: low density
lipoprotein-cholesterol; TSH: Thyrotropin hormone; FT4: free tetraiodothyronine. Data are presented as median
(min- max) or n (%). Bold values are significant at p <0.05.

Table 2: Association between salusin- level and other parameters in each

Salusin-f in euthyroid Salusin-g in SC hypothyroism

r p r p
Systolic BP -0.181 0.166 0.117 0.386
Diastolic BP -0.02 0.879 -0.037 0.784
SCORE -0.056 0.668 0.094 0.487
Total cholesterol -0.031 0.811 0.276 0.038
TG -0.026 0.844 0.061 0.654
HDL-c 0.014 0.917 -0.117 0.388
LDL-c -0.024 0.855 0.283 0.033
TSH -0.015 0.909 0.437 0.001
FT4 0.106 0.418 -0.015 0.909

SC hypothyroidism: subclinical hypothyroidism; BP: blood pressure; SCORE: Systematic coronary risk
evaluation; TG: triglycerides; HDL-c: high density lipoprotein-cholesterol; LDL-c: low density lipoprotein-
cholesterol; TSH: Thyrotropin hormone; FT4: free tetraiodothyronine. Bold values are significant at p <0.05.

DISCUSSION range for TSH levels in thyroid disease-free
Serum TSH is the first-line diagnostic test in thyroid individuals is 0.4-4.0 mIU/I. SC hypothyroidism is
disease. Both overt and subclinical hypothyroidism defined when raised serum TSH coexists with a
have a raised TSH level, but free T4 &T3 are normal normal free T4 and T3 [11]. As expected, in the

in the latter with mild or no symptoms. The reference
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present study the difference in TSH & FT4 was
highly significant between the studied groups.

We found no significant difference in systolic blood
pressure (SBP), but (DBP) was higher in the SC
hypothyroid group. In one community-based study,
there was no significant difference in mean SBP,
DBP and the prevalence of hypertension between SC
hypothyroid patients and controls [12]. By contrast,
another study showed that high normal TSH levels
were associated with a modest increase of blood
pressure [13].

In our study, serum total cholesterol was higher in the
SC hypothyroid group  without  statistical
significance, while triglycerides (TGs) showed a
significant difference (p=0.005). Several studies
have linked SC hypothyroid and lipid profile;
however, the results are conflicting. In a meta-
analysis study included fifteen studies, most results
showed elevated serum TGs levels in SC
hypothyroid patients in comparison with euthyroid
individuals and only 2 studies showed lower levels
with no statistical significance, and that the overall
serum TGs level in SC hypothyroid groups was
significantly higher than in euthyroid group [14]. So,
these non-decisive results impede the use of lipid
profile in risk stratification of SC hypothyroid
individuals.

Overt hypothyroidism has been linked with a higher
risk for atherosclerotic heart disease as indicated by
dyslipidemia and hypertension. Hypothyroidism can
cause low cardiac output, decreased arterial
compliance, elevated systemic vascular resistance,
and atherosclerosis [15].

A meta-analysis of observational studies found a
clear difference in the association between
subclinical hypothyroidism and cardiovascular risk
in various age groups, with significant association in
patients younger than 65 years (OR 1.37; 95% ClI
1.04-1.79) but not in older individuals [16,17]. The
risk of cardiovascular mortality was increased in
some studies [18-21], but not in others [16,22-24].
So, the evidence of association between
cardiovascular risk and SC hypothyroidism is less
obvious than that with overt hypothyroidism.
Salusins are a class of bioactive peptides that have a
proinflammatory action on vascular endothelial cells,
promote nuclear factor-kB signals, and helps the
formation of macrophage foam cell. They have a fast
bradycardiac and hypotensive effects, and significant
effects on the pathogenesis of atherosclerosis. So,
they gained attention in atherosclerotic diseases
pathogenesis [25]. Indeed, salusin-f stimulates the
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release of oxytocin and arginine-vasopressin in rats
in vitro [8].
Salusin- B was detected in coronary atherosclerotic
plagues, vascular smooth muscle cells and
fibroblasts. These findings indicate that salusin-
plays several roles in atherogenesis [26]. Sato and his
colleagues stated that the level of salusin- B in blood
and cardiovascular tissues can be used as a tool for
predicting atherosclerotic cardiovascular diseases
[27]. Two recent studies indicated that salusin-
plays a role in pathogenesis of Slow Coronary Flow
(SCF) which is a distinct coronary micro vascular
syndrome characterized by recurrent chest pain
[28.29].
Measuring the level of serum salusin- B in our
subjects’ groups showed a significant difference in
salusin- B between both groups (p=0.001), with a
higher level in the SC hypothyroid group. In SC
hypothyroid group, salusin-8 had a positive
association with TSH and LDL-c.
These findings support the theory of cardiovascular
effect of SC hypothyroid, an area which still unclear.
Measuring salusin- B level in the SC hypothyroid
patients with low to moderate SCORE may help to
detect cardiovascular effects of hypothyroidism
much earlier than expected.
Weather these findings support treatment of SC
hypothyroid especially with TSH < 10 mIU/I or not,
is not an easy to answer question. To our best of
knowledge, no other studies on salusin- f in SC
hypothyroid patients have been done. In one study [
30], the level of salusin alpha, which is a cardio
protective peptide, was found to be higher in patients
with overt and SC hypothyroidism than in controls
but salusin-£ was not measured.
We recognize some limitations in our study. One
limitation is the modest sample size. Still, this is the
first study of its kind, little data is available for
comparing results. As a single-center study, further
studies are recommended on a larger scale or a
multicenter level to confirm these results.
Prospective study and follow up of SC hypothyroid
patients for detection of CV complication may
reveals more facts about role of salusin- B. Studying
salusin-g in overt hypothyroidism may highlight its
diagnostic value in this group of patients.
We encourage other research in this area in other
population groups to uncover more about the
cardiovascular effects of SC hypothyroidism.
CONCLUSION
The elevated salusin- B level supports the opinion
that SC hypothyroidism has a cardiovascular risk and
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may justify treatment of these cases whose TSH < 10
mlU/l.
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