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Summary

Thyroid hormones (THs) have powerful regulatory influences on the
vascular system. Any derangement in thyroid functions may have adverse

effects on cardiac functions which eventually end with heart failure (HF).

B-type natriuretic peptide (BNP) is produced predominantly from the
ventricular myocardium, as a result of cardiac wall stretching. Thus, BNP
measurement is regarded as a predictor for the diagnosis and prognosis of HF.

Triiodothyronine (T3) increases the BNP gene expression.

The aim of this study is to measure the influence of different ranges of

thyroid functions on BNP level.

A case-control study was conducted at the Oncology and Nuclear
Medicine Specialized Hospital and daily surgical clinic in Mosul, Iraq from
1* October, 2020 to 1* July, 2021. Each subject underwent thyroid function
tests (TFTs) assessment which including serum free T3 (FT3), free thyroxin
(FT4) and thyroid stimulating hormone (TSH) and after exclusion of any
factor that affect plasma BNP level, an oral and written consent was taken
from each participant. A total of 114 participants (96 females and 18 males)

aged (17-69 years) were enrolled in this study, they were classified into:
1- Euthyroid (EU) (35; 29 females and 6 males).

2- Overt hyperthyroidism (OHyper) (36; 31 females and 5 males).

3- Overt hypothyroidism (OH) (43; 36 females and 7 males).

Full information was taken from each participant, including: name, age,
sex, history of disease, type of salt used, body mass index (BMI) calculation
and measurement of systolic blood pressure (SBP) and diastolic blood

pressure (DBP). Plasma BNP was assessed for all participants.

Test of normality for all TFT parameters and plasma BNP in EU

subjects was done by Shapiro-Wilk test, which revealed statistical significant
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values of (p= 0.05, p< 0.008, p< 0.0001 and p< 0.0001) for serum FT3, FT4,
TSH and plasma BNP, respectively. The mean serum FT3 £SD (4.15 + 0.61,
12.95 + 10.03 and 3.78 + 0.71 pmol/L, p< 0.0001) for EU, OHyper and OH
groups, respectively were found. P< 0.0001 was found between the mean
serum FT3 of EU versus (vs) OHyper and OHyper vs OH, while P =0.02

between the mean serum FT3 of EU vs OH was found.
The mean serum FT4 +SD (13.02 =+ 3.29¢ 28.88 +14.04 and 6.21+1.74

pmol/L, P<0.0001) for EU, OHyper and OH groups, respectively were found.
A statistical significant increase (p= 0.0001) was found between the mean

serum FT4 of EU vs OHyper, OHyper vs OH and that of EU vs OH.

The mean serum TSH + SD (1.98 + 1.43, 0.02 +0.05 and 38.06 + 15.64
plU/ml, P < 0.0001) for EU, OHyper and OH groups, respectively were
found. P < 0.0001 was found between mean TSH of EU vs OHyper, OHyper
vs OH and EU vs OH.

The mean plasma BNP + SD (18.61 + 26.82, 43.72 + 35.67 and 9.85 +
4.50 pg/ml, P < 0.0001) for EU, OHyper and OH groups, respectively were
found. A statistical significant differences of mean plasma BNP (p= 0.01, p=
0.03 and p < 0.0001) for EU vs OHyper, EU vs OH and OHyper vs OH,
respectively were found. P=0.0001 was found between the mean plasma BNP

for the females and males across different groups of thyroid function status.

A correlation coefficient of (r= 0.54, p= 0.001; = 0.17, p> 0.05 and =
0.46, p= 0.002) were found between plasma BNP level and age in EU,
OHyper and OH subjects, respectively. P = 0.08, 0.1 and 0.01) for EU,
OHyper and OH, respectively was found between mean plasma BNP of age
group < 40 and > 40 year (yr). p< 0.0001 was found among mean plasma

BNP of three groups of thyroid function status in the age group < 40 and >40
yI.
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No significant (NS) association was found between plasma BNP and
BMI in EU, OHyper and OH subjects. The mean plasma BNP (23.80 + 16.10,
19.26 + 11.62, 16.81 + 17.77, 19.37 £ 22.22 and 10.12 + 7.93 pmol/L, p =
0.2) for normal, overweight, grade I, II and III obesity, respectively were
found. In age, sex and BMI matched group, the mean plasma BNP (19.87 +
31.61, 44.27 + 37.42 and 10.38 = 4.60 pg/ml, p < 0.0001) for EU, OHyper

and OH group, respectively were found.

No significant association was found between BP (SBP and DBP) and
plasma BNP in EU, OHyper and OH groups.

A statistical significant relationship (r= 0.599, p < 0.0001; r= 0.52, p=
0.001 and r= 0.443, p= 0.003) for EU, OHyper and OH groups, respectively
were found between plasma BNP and serum FT3. A correlation coefficient of
(r=10.36, p=0.03; r = 0.66, p < 0.0001 and r = 0.20, p= 0.1) for EU and
OHyper and OH groups, respectively were found between plasma BNP and
serum FT4. NS relationship (r=-0.30, p= 0.08; r=-0.09, p= 0.5 and r=-0.130,
p= 0.4) for EU, OHyper and OH groups, respectively were found between
plasma BNP and serum TSH.

This study concluded that any derangement in thyroid functions was
associated with change in BNP level, higher mean BNP was found in OHyper
compared with EU and OH group.
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