Journal of Prevention, Diagnosis and Management of Human Diseases
ISSN: 2799-1202

Vol: 03, No. 02, Feb — Mar 2023
http://journal.hmjournals.com/index.php/JPDMHD

DOI: https://doi.org/10.55529/jpdmhd.32.13.17

JPDMHD

The Effect of the Thyroid Gland on High Blood
Pressure

Saeed Mohammed Abdulrahman Saeed”
“International Sakharov Environmental Institute of Belarusian State University, Irag.
Corresponding Email: "Maljubory146@gmail.com
Received: 10 November 2022  Accepted: 28 January 2023  Published: 12 March 2023

Abstract: The paper discusses the relationship between the thyroid gland and high blood
pressure, specifically in the context of hyperthyroidism. It explains that hyperthyroidism,
characterized by an increase in thyroid hormones, can lead to an acceleration of the
heartbeat and an increase in its force, resulting in high blood pressure . The paper also
mentions that high blood pressure resulting from other diseases, such as thyroid problems,
is known as secondary hypertension. Treating this type of high blood pressure requires
addressing the underlying medical condition causing it Additionally, the paper highlights
that thyroid hormones play a role in regulating hemostasis, the process of blood clotting.
Thyroxine, a thyroid hormone, is associated with the release of von Will brand factor and
influences the synthesis of proteins involved in hemostasis. Thyroxine deficiency in
hypothyroidism can lead to a deficiency in certain clotting factors Low serum levels of T3
can increase peripheral vascular resistance by up to 30%, leading to arterial stiffness and a
decrease in cardiac output. This results in high blood pressure, particularly in systolic blood
pressure, which returns to normal with treatment of the underlying thyroid dysfunction.
Hypothyroidism is associated with high blood pressure, and the most common
cardiovascular findings in hypothyroidism are bradycardia and high blood pressure.
Thyroid hormone deficiency affects the contractility of cardiomyocytes, leading to an
increase in peripheral vascular resistance and diastolic dysfunction. The presence of an
antigen in patients with subclinical hypothyroidism may contribute to a potential
hypercoagulable state, which can further impact blood pressure regulation.
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1. INTRODUCTION

It is a gland located in the front of the neck that is responsible for regulating the work of the
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metabolic process: adaptation to heat or cold, weight loss or gain, appetite and bowel rhythms,
response to activity and inactivity[1,2,3].

In turn, this gland is regulated by thyroid-stimulating hormone, TSH, which is produced by the
pituitary gland through the hypothalamic factor, TRH. [4]

High blood pressure in hyperthyroidism This is a state of hyperactivity and hypermetabolism.
The affected person is agitated and agitated and may experience tachycardia, high blood
pressure, weight loss, insomnia, fatigue, diarrhea, and heat intolerance[5].

The origin of these problems is diverse: nodules in the gland that loses external control and
functions independently, hyperfunctioning adenomas, excess hormonal production due to an
external stimulus or autoimmune forms.

The change in blood pressure is more pronounced in systolic blood pressure than in diastolic
blood pressure and returns to normal when the stimulation process is treated.

Hyperthyroidism causes an increase in thyroid hormones represented by triiodothyronine (T3)
and thyroxine (T4) [6], and this increase leads to an acceleration of the heartbeat and an
increase in its force more than usual. Because blood pressure depends on the heart rate in part
and is directly proportional to it, blood pressure The blood will rise significantly and will
remain high unless the problem is treated. [7,8]

An underactive thyroid gland, which causes a lack of production of thyroid hormones, leads to
weak contractile force of the heart muscle. It also reduces the speed of the heartbeat, making it
lower than usual. As a result of a weak heart, the walls of the blood vessels become less elastic
and harden, leading to high blood pressure. Which will continue unless the problem is treated.

High blood pressure resulting from other diseases is known as secondary hypertension, and the
reason for calling it this name is that it is caused by a specific medical condition, and treating
it in this case requires treating the disease causing the high blood pressure, such as thyroid
problems, and not treating high blood pressure.

Hypothyroidism and Blooding Disorders

Thyroid hormones regulate the activity of coagulation factors, thereby regulating hemostasis.
Thyroxine is associated with the release of von Willebrand factor from endothelial cells and is
thought to influence the synthesis of proteins that regulate hemostasis at the hepatic level. For
this reason, thyroxine deficiency in hypothyroidism is associated with a deficiency in certain
clotting factors (factor VII, factor 1X, Studies examining coagulation in overt hypothyroidism
have yielded conflicting results. A study comparing moderate and severe hypothyroidism in
euthyroid control patients found that patients with moderate hypothyroidism had decreased
fibrinolytic activity and were more prone to clot formation, whereas patients with severe found
increased fibrinolysis and decreased tissue plasminogen activating antigen in patients with
hypothyroidism. Another study showed decreased antithrombin I1l activity and increased
fibrinogen levels, which may explain a possible hypercoagulable state by plasminogen
activator inhibitory antigen in patients with subclinical hypothyroidism. [9] Studies
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investigating clotting in overt hypothyroidism have given contradictory results, one study
comparing moderate and severe hypothyroidism in patients with euthyroid controls found that
patients with moderate hypothyroidism decreased fibrinolytic activity and were more
susceptible to clot formation, while patients with severe hypothyroidism had increased
fibrinolysis and lower tissue plasminogen activator antigen; another study showed decreased
antithrombin 111 activity and increased fibrinogen levels, and plasminogen activator inhibitor
antigen in patients with subclinical hypothyroidism could explain a potential hypercoagulable
state.

Arterial Hypertension Due to Hypothyroidism

The most common cardiovascular physical findings found in hypothyroidism are bradycardia
and high blood pressure. Thyroid hormone deficiency causes non-genomic and genomic
alterations in the cardiomyocyte, deteriorating its contractility and producing an increase in
peripheral vascular resistance, which is accompanied by a decrease in ventricular relaxation,
resulting in diastolic dysfunction common in hypothyroidism. . Non-genomic alterations
consist of the modification of sodium, potassium and calcium channels, while genomic
alterations are characterized by producing a decrease or elevation in the production of
regulatory and structural proteins, the important role of thyroid hormones in the
Vasoconstriction of vascular myocytes explains the specific changes that we find in a given
thyroid condition[10] Low serum levels of T3 can increase peripheral vascular resistance by
up to 30%, caused by a decrease in the release of endothelium-derived relaxing factors (EDRF)
and nitric oxide, causing arterial stiffness. The increase in total vascular resistance (TVR)
results in a decrease in cardiac output, a decrease in the pulse wave, prolonging circulation time
and decreasing perfusion in certain tissues. Studies demonstrate higher nitric oxide-dependent
vasodilation values in patients who present subclinical hypothyroidism under treatment with
L-thyroxine

2. DISCUSSION

Hypothyroidism could be a condition caused by thyroid hormone lack and happens more as
often as possible in populaces with either tall immaterial or extreme iodine lacks. It is more
common in ladies, individuals over 65 a long time of age, white people, patients with immune
system illnesses (as portion of different immune system endocrinopathies), Down disorder and
Turner syndrome. Its primary classification of the pathology is concurring to the organ that's
causing hypothyroidism, partitioning into: 1) essential hypothyroidism: change of the thyroid
gland, 2) auxiliary hypothyroidism: diminished incitement of the thyroid organ at the level of
the pituitary gland, 3) tertiary hypothyroidism: diminished incitement of the thyroid organ at
the hypothalamic levell. Similarly, it can be classified as clinical hypothyroidism, when there's
an increment in thyroid-stimulating hormone (TSH) with moo free thyroxine (FT4) and
indications occurl, and subclinical hypothyroidism, when there are tall TSH levels with
ordinary levels. of T3 and T4 and is for the most part asymptomatic Regarding the relationship
between thyroid hormones, the heart and the SVP, it is known that these hormones fulfill a
cardioprotective work due to the distinctive cellular and biochemical components that they
trigger, as well as creating hemodynamic changes and intervened impacts on the
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cardiomyocyte. Among the most cardiovascular conditions that hypothyroidism, both clinical
and subclinical, can cause, are: cardiovascular brokenness, increment in add up to and LDL
cholesterol, diastolic hypertension, endothelial weakening, systolic and diastolic brokenness of
the cleared out ventricle congestive heart disappointment, torsades des pointes6, pericardial
radiation with or without cardiac tamponade For a legitimate determination, a physical
examination, blood tests and thyroid work tests (TSH, T3, T4) are utilized. Treatment will
depend on the sort of hypothyroidism, hereditary and sociodemographic variables, and its
seriousness.

3. CONCLUSION

In conclusion, the thyroid gland plays a crucial role in regulating blood pressure levels. When
the thyroid gland produces an excess of thyroid hormones (hyperthyroidism), it can cause
increased heart rate and cardiac output, ultimately leading to high blood pressure. On the other
hand, hypothyroidism (hypothyroidism) can cause a decrease in heart rate and cardiac output,
leading to low blood pressure levels. Therefore, it is important to properly monitor and manage
thyroid function to effectively prevent and treat high blood pressure.

4. REFERENCES

1.  Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden of
hypertension—analysis of worldwide data. Lancet. (2005) 365:217-23. 10.1016/S0140-
6736(05)17741-1 [PubMed] [Cross Ref] [Google Scholar]

2. Forouzanfar MH, Alexander L, Bachman VF, Biryukov S, Brauer M, Casey D, et
al. Global, regional, and national comparative risk assessment of 79 behavioural,
environmental and occupational, and metabolic risks or clusters of risks in 188 countries,
1990-2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet.
(2015) 386:2287-323. 10.1016/S0140-6736(15)00128-2 [PMC free article] [PubMed]
[Cross Ref] [Google Scholar]

3. Charles L, Triscott J, Dobbs B. Secondary hypertension: discovering the underlying
cause. Am Fam Phys. (2017) 96:453-461. [PubMed] [Google Scholar]

4.  Young WF, Calhoun DA, Lenders JWM, Stowasser M, Textor SC. Screening for
endocrine hypertension: an endocrine society scientific statement. Endocr Rev.
(2017) 38:103-22. 10.1210/er.2017-00054 [Cross Ref] [Google Scholar]

5. Cappola AR, Ladenson PW. Hypothyroidism and atherosclerosis. J Clin Endocrinol
Metab. (2003) 88:2438-44. 10.1210/jc.2003-030398 [PubMed] [Cross Ref] [Google
Scholar]

6. Prisant LM, Gujral JS, Mulloy AL. Hyperthyroidism: a secondary cause of isolated
systolic  hypertension.J  Clin  Hypertens.  (2006) 8:596-9.  10.1111/j.1524-
6175.2006.05180.x [PMC free article] [PubMed] [Cross Ref] [Google Scholar]

7. Surks M, Ortiz E, Daniels GH, Sawin CT, Col NF, Cobin RH, et al. Subclinical thyroid
disease: scientific review and guidelines for diagnosis and management. JAMA.
(2004) 291:228-38. 10.1001/jama.291.2.228 [PubMed] [Cross Ref] [Google Scholar]

Copyright The Author(s) 2023. This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 16



http://journal.hmjournals.com/index.php/JPDMHD
http://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.55529/jpdmhd.32.13.17
http://creativecommons.org/licenses/by/4.0/
https://pubmed.ncbi.nlm.nih.gov/15652604
https://doi.org/10.1016%2FS0140-6736(05)17741-1
https://scholar.google.com/scholar_lookup?journal=Lancet&title=Global+burden+of+hypertension%E2%80%93analysis+of+worldwide+data&author=PM+Kearney&author=M+Whelton&author=K+Reynolds&author=P+Muntner&author=PK+Whelton&volume=365&publication_year=2005&pages=217-23&pmid=15652604&doi=10.1016/S0140-6736(05)17741-1&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4685753/
https://pubmed.ncbi.nlm.nih.gov/26364544
https://doi.org/10.1016%2FS0140-6736(15)00128-2
https://scholar.google.com/scholar_lookup?journal=Lancet&title=Global,+regional,+and+national+comparative+risk+assessment+of+79+behavioural,+environmental+and+occupational,+and+metabolic+risks+or+clusters+of+risks+in+188+countries,+1990-2013:+a+systematic+analysis+for+the+Global+Burden+of+Disease+Study+2013&author=MH+Forouzanfar&author=L+Alexander&author=VF+Bachman&author=S+Biryukov&author=M+Brauer&volume=386&publication_year=2015&pages=2287-323&pmid=26364544&doi=10.1016/S0140-6736(15)00128-2&
https://pubmed.ncbi.nlm.nih.gov/29094913
https://scholar.google.com/scholar_lookup?journal=Am+Fam+Phys&title=Secondary+hypertension:+discovering+the+underlying+cause&author=L+Charles&author=J+Triscott&author=B+Dobbs&volume=96&publication_year=2017&pages=453-461&pmid=29094913&
https://doi.org/10.1210%2Fer.2017-00054
https://scholar.google.com/scholar_lookup?journal=Endocr+Rev&title=Screening+for+endocrine+hypertension:+an+endocrine+society+scientific+statement&author=WF+Young&author=DA+Calhoun&author=JWM+Lenders&author=M+Stowasser&author=SC+Textor&volume=38&publication_year=2017&pages=103-22&doi=10.1210/er.2017-00054&
https://pubmed.ncbi.nlm.nih.gov/12788839
https://doi.org/10.1210%2Fjc.2003-030398
https://scholar.google.com/scholar_lookup?journal=J+Clin+Endocrinol+Metab&title=Hypothyroidism+and+atherosclerosis&author=AR+Cappola&author=PW+Ladenson&volume=88&publication_year=2003&pages=2438-44&pmid=12788839&doi=10.1210/jc.2003-030398&
https://scholar.google.com/scholar_lookup?journal=J+Clin+Endocrinol+Metab&title=Hypothyroidism+and+atherosclerosis&author=AR+Cappola&author=PW+Ladenson&volume=88&publication_year=2003&pages=2438-44&pmid=12788839&doi=10.1210/jc.2003-030398&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8109671/
https://pubmed.ncbi.nlm.nih.gov/16896276
https://doi.org/10.1111%2Fj.1524-6175.2006.05180.x
https://scholar.google.com/scholar_lookup?journal=J+Clin+Hypertens&title=Hyperthyroidism:+a+secondary+cause+of+isolated+systolic+hypertension&author=LM+Prisant&author=JS+Gujral&author=AL+Mulloy&volume=8&publication_year=2006&pages=596-9&pmid=16896276&doi=10.1111/j.1524-6175.2006.05180.x&
https://pubmed.ncbi.nlm.nih.gov/14722150
https://doi.org/10.1001%2Fjama.291.2.228
https://scholar.google.com/scholar_lookup?journal=JAMA&title=Subclinical+thyroid+disease:+scientific+review+and+guidelines+for+diagnosis+and+management&author=MI+Surks&author=E+Ortiz&author=GH+Daniels&author=CT+Sawin&author=NF+Col&volume=291&publication_year=2004&pages=228-38&pmid=14722150&doi=10.1001/jama.291.2.228&

Journal of Prevention, Diagnosis and Management of Human Diseases
ISSN: 2799-1202

Vol: 03, No. 02, Feb — Mar 2023

JPDMHD

http://journal.hnmjournals.com/index.php/JPDMHD

DOI: https://doi.org/10.55529/jpdmhd.32.13.17

10.

Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer CA, et
al. Serum TSH, T(4), and thyroid antibodies in the United States population (1988 to
1994): National Health and Nutrition Examination Survey (NHANES I11). J Clin
Endocrinol Metab. (2002) 87:489-99. 10.1210/jc.87.2.489 [PubMed]
[CrossRef] [Google Scholar]

Garber JR, Cobin RH, Gharib H, Hennessey J V, Klein I, Mechanick JI, et al. Clinical
practice guidelines for hypothyroidism in adults : cosponsored by the American
Association of  Clinical Endocrinologists and the American  Thyroid
Association. Thyroid. (2012) 22:1200-35.  10.1089/thy.2012.0205  [PubMed]
[CrossRef] [Google Scholar]

Cooper DS. Clinical practice. subclinical hypothyroidism. N Engl J Med.
(2001) 345:260-5. 10.1056/NEJM200107263450406 [PubMed] [Cross Ref] [Google
Scholar]

Copyright The Author(s) 2023. This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 17



http://journal.hmjournals.com/index.php/JPDMHD
http://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.55529/jpdmhd.32.13.17
http://creativecommons.org/licenses/by/4.0/
https://pubmed.ncbi.nlm.nih.gov/11836274
https://doi.org/10.1210%2Fjc.87.2.489
https://scholar.google.com/scholar_lookup?journal=J+Clin+Endocrinol+Metab&title=Serum+TSH,+T(4),+and+thyroid+antibodies+in+the+United+States+population+(1988+to+1994):+National+Health+and+Nutrition+Examination+Survey+(NHANES+III)&author=JG+Hollowell&author=NW+Staehling&author=WD+Flanders&author=WH+Hannon&author=EW+Gunter&volume=87&publication_year=2002&pages=489-99&pmid=11836274&doi=10.1210/jc.87.2.489&
https://pubmed.ncbi.nlm.nih.gov/22954017
https://doi.org/10.1089%2Fthy.2012.0205
https://scholar.google.com/scholar_lookup?journal=Thyroid&title=Clinical+practice+guidelines+for+hypothyroidism+in+adults+:+cosponsored+by+the+American+Association+of+Clinical+Endocrinologists+and+the+American+Thyroid+Association&author=JR+Garber&author=RH+Cobin&author=H+Gharib&author=J+V+Hennessey&author=I+Klein&volume=22&publication_year=2012&pages=1200-35&pmid=22954017&doi=10.1089/thy.2012.0205&
https://pubmed.ncbi.nlm.nih.gov/11474665
https://doi.org/10.1056%2FNEJM200107263450406
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Clinical+practice&author=DS+Cooper&volume=345&publication_year=2001&pages=260-5&pmid=11474665&doi=10.1056/NEJM200107263450406&
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Clinical+practice&author=DS+Cooper&volume=345&publication_year=2001&pages=260-5&pmid=11474665&doi=10.1056/NEJM200107263450406&

	Abstract: The paper discusses the relationship between the thyroid gland and high blood pressure, specifically in the context of hyperthyroidism. It explains that hyperthyroidism, characterized by an increase in thyroid hormones, can lead to an accele...
	1. INTRODUCTION
	Hypothyroidism and Blooding Disorders
	2. DISCUSSION

