EDITORIAL

Association of Hypothyroidism with Metabolic Syndrome
Aamir Ijaz
Metabolic Syndrome (MS) is diagnosed when three
out of five cardiometabolic risk factors are present
namely hyperglycaemia, low HDL-Cholesterol, high
1
triglycerides, systolic hypertension and obesity.
Presence of metabolic syndrome increases the risk of
cardiovascular diseases and type 2 diabetes mellitus
(T2DM).2 Other conditions have also been related to
metabolic syndromes e.g. cancer, sleep apnea,
polycystic ovary syndrome, thyroid disruptions and
3,4
others. There is a worldwide epidemic of MS,
Pakistan and some other developing countries are no
4
exception . Hypothyroidism can be overt or subclinical. Subclinical-hypothyroidism (SCH) is defined
when TSH values are more than 4.0 mIU/L but less
than 10 mIU/L with normal thyroid hormones (fT4
5,6
and fT3). The etiological factors for SCH and overt
disease are the same with a difference of severity of
the disease, so SHO is also called 'Mild
Hypothyroidism' as by definition SCH is only a
biochemical diagnosis and has nothing to do with the
presence or absence of clinical features of thyroid
disease. SHO has been shown to be much more
common as compared to overt disease.7 SCH
becomes a dilemma for the physician regarding the
question of treatment or waiting for the overt
8,9
disease. Amongst many concerned related to
hypothyroidism, a propensity for dyslipidaemia is of
great concern more so if the patients has other
cardiovascular risk factors, too. Khan et al (2018)
have recently shown that lipid parameters are
adversely affected in hypothyroidism as a continuous
function of increasing level of TSH. Lipid changes are
found to be more subtle in the subclinical
hypothyroid group than cases with overt
hypothyroidism.10 Most significant effect has been
shown to be on LDL-cholesterol, non-HDLcholesterol and urine albumin-creatinine ratio. In
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another recent study it has been shown that he
association between MS and hypothyroidism
depends on the presence of T2DM. The most
important pathophysiological mechanism in T2DM is
Insulin Resistance (IR), so it is difficult to ascertain the
role of SCH in causation of MS in the presence of
T2DM.11
Various components of metabolic syndrome i.e. high
blood pressure, elevated triglycerides level, obesity,
and IR have been shown to be closely related to
subclinical hypothyroidism.12,13 It has also been
shown that even persons with TSH in the upper
reference values (2·5–4·5 mu/l) were more obese,
had higher triglycerides, and had an increased
likeliness for the metabolic syndrome.14 Slightly
elevated serum TSH levels have also been shown to
be associated with an increase in the occurrence of
15
obesity. Another puzzling finding about thyroid
hormones and metabolic syndrome is from
Wolffenbuttel et al (2017), who have shown that in
men, lower FT4 is related to MS but in the highest
free Triiodothyronine (FT3) and free thyroxine (FT4)
quartiles, there is a 50–80% increased risk of having
16
MS compared to the lowest quartile. This has been
confirmed in other recent studies showing MS
developing in patient with high FT3 as well as higher
FT3/FT4 ratio.17,18 Insulin resistance is the major
biochemical mechanism involved in the causation of
MS as well as polycystic ovaries syndrome and non19
alcoholic fatty liver disease. Hypothyroidism is
associated with elevated markers of insulin
resistance such as homeostatic model of insulin
resistance (HOMA-IR) in adults20 and children.21
Despite these known associations, the temporal
relationships between subclinical hypothyroidism
and assorted cardiovascular risk factors remain
largely unexplored and studies are needed to find
the chronology of development of components of
MS with progression of hypothyroidism. Moreover,
TSH should be taken as yardstick for decreasing
thyroid function as it is a hormone of the mother
gland and the anxiety of the mother gland (pituitary)
cannot be compared with the concern of a small
child (thyroid) who is totally oblivious of his health
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condition due to his shear ignorance. TSH alone is a
sufficient parameter for the early diagnosis and
monitoring of hypothyroidism before one or more
components of MS develop. In clinical practice,
before starting treatment of dyslipidaemia, obesity
or systolic hypertension, especially in a young
patient, TSH estimation must be not be forgotten!

REFERENCES
1.

What is Metabolic Syndrome. National Heart, Lung, and
Blood Institute.
Accessed 12/12/2018.
https://www.idf.org/e-library/consensus-statements/60idfconsensus-worldwide-definitionof-the-metabolicsyndrome
2. Nolan PB, Carrick-Ranson G, Stinear, JW, Reading SA, and
Dalleck LC., Prevalence of metabolic syndrome and
metabolic syndrome components in young adults: A pooled
analysis. Preventive Medicine Reports 2017;7:211–215.
3. Delitala AP, Fanciulli G, Pes GM, Maioli M, and Delitala G.
Thyroid hormones, metabolic syndrome and its
components. Endocrine, Metabolic & Immune
Disorders—Drug Targets 2017;17(1):56–62.
4. Esposito KP., Chiodini A, Colao A, . Lenzi A and Giugliano D.
Metabolic syndrome and risk of cancer: a systematic review
and meta-analysis. Diabetes Care 2012;35(11):2402–2411.
5. Khan SH and Ijaz A. Subclinical Hypothyroidism: A Pathology
in Evolution. (Systematic Review). Journal of the College of
Physicians and Surgeons Pakistan 2019;29(2).
6. Surks MI, Ortiz E, Daniels GH et al., Subclinical thyroid
disease: scientific review and guidelines for diagnosis and
management. Journal of the American Medical Association
2004;291(2) 228–238
7. Ijaz A, Marri MH, Qureshi AH, Qamar MA, Ali N. Pattern of
Subclinical Thyroid Disease. J Coll Physicians Surg Pak
2002;12(2):86-8.
8. Hashim R, Anwer MS, Khan FA, Ijaz A. Subclinical
hyperthyroidism-a cohort study. Pak Armed Forces Med J
2013; 63(3).
9. Anwer MS, Hashim R, Khan FA, Ijaz A. Frequency of
conversion to overt hypothyroidism in patients with and
without subclinical hypothyroidism. J Ayub Med Coll
Abbottabad 2012;24(3-4):166-170.
10. Khan SH, Manzoor SM, Niazi NSK, Asif N, Ijaz A, Fazal N.
Association of metabolic risks with subclinical
hypothyroidism: A cross-sectional analysis. Pak J Med Sci.
2018;34(2):357-362. doi: https://doi.org /
10.12669/pjms.342.13873.
11. Bermúdez V, Salazar J ,Añez R, Rojas M, Estrella V, Ordoñez
M. Metabolic Syndrome and Subclinical Hypothyroidism: A
Type 2 Diabetes-Dependent Association. Journal of Tyroid
Research. 2018;. Article ID 8251076, 8 pageshttps://

173

doi.org/10.1155/2018/8251076.
12. Chang CH, Yeh YC, Caffrey JL, Shih SR, Chuang LM, Tu YK.
Metabolic syndrome is associated with an increased
incidence of subclinical hypothyroidism - A Cohort Study.
Sci Rep. 2017;7(1):6754. Published 2017 Jul 28.
doi:10.1038/s41598-017-07004-2.
13. Ruhla S, Weicket MO, Arafat AM, Osterhoff M, Isken F,
Spranger J. et al., A high normal TSH is associated with the
m e t a b o l i c sy n d ro m e . C l i n i c a l e n d o c r i n o l o g y.
2010;72:696–701. doi: 10.1111/j.13652265.2009.03698.x.
14. Khan S, Afsana F, Talukder K, Ashrauzzaman AM, Pathan F,
Latif A. Presence and association of sub clinical
hypothyroidism in subjects with metabolic syndrome.
Diabetes Metab Syndr. 2011 Oct-Dec;5(4):183-7. doi:
10.1016/j.dsx.2010.12.006. Epub 2011 Jan 19
15. Knudsen N, Laurberg P, Rasmussen LB, low IB, Perrild H,
Ovesen L, et al. Small differences in thyroid function may be
important for body mass index and the occurrence of
obesity in the population. The Journal of clinical
endocrinology and metabolism. 2005;90:4019–4024. doi:
10.1210/jc.2004-2225.
16. Wolffenbuttel BHR, Wouters HJCM, Slagter SN, et al.
Thyroid function and metabolic syndrome in the
population-based LifeLines cohort study. BMC Endocr
Disord. 2017;17(1):65. Published 2017 Oct 16.
doi:10.1186/s12902-017-0215-1
17. Urrunaga-Pastor D, Guarnizo-Poma M, Moncada-Mapelli E,
Aguirre LG, Lazaro-Alcantara H, Paico-Palacios S, et al. High
free triiodothyronine and free-triiodothyronine-to-freethyroxine ratio levels are associated with metabolic
syndrome in a euthyroid population. Insulin Resistance and
Metabolic Syndrome Research Group.. Diabetes Metab
Syndr. 2018;12(2):155-16.
18. Roos A, Bakker SJ, Links TP, Gans RO, Wolffenbuttel BH.
Thyroid function is associated with components of the
metabolic syndrome in euthyroid subjects. The Journal of
clinical endocrinology and metabolism. 2007;92:491–496.
doi: 10.1210/jc.2006-1718.
19. Saki F, Karamizadeh Z. Metabolic syndrome, insulin
resistance and Fatty liver in obese Iranian children. Iran Red
Crescent Med J. 2014;16(5):e6656.
20. Javed A, Balagopal PB, Vella A, et al. Association between
thyrotropin levels and insulin sensitivity in euthyroid obese
adolescents. Thyroid. 2015;25(5):478-84.
21. Nader NS, Bahn RS, Johnson MD, Weaver AL, Singh R, and
Kumar S. Relationships Between Thyroid Function and Lipid
Status or Insulin Resistance in a Pediatric Population
Thyroid. Dec 2010 http://doi.org/10.1089/thy.2010.0180.
22. Anwar MS, Ansari U, Ahmed A and Bashir S. Thyroid
Disorders. In Ijaz A (ed) Chemical Pathology for the
Beginners. Azeem Academy Press, Lahore, Pakistan pp 200201.

