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ABSTRACT 
 
Hypothyroidism is a clinical state resulting from 
decreased secretion of thyroid hormone from thyroid 
gland due to functional or structural impairment of   
production of thyroid hormone and  affects most the 
organ systems. Major clinical findings are weight 
gain, decreased thermogenesis and metabolic rate, 
dyslipidaemia and increased atherosclerotic vascular 
disease. Extreme obesity leads to increased TSH due 
to hypothalamic-pituitary-thyroid axis abnormality. 
Visceral fat is implicated in the pathogenesis of the 
metabolic syndrome (MS). Visceral and subcutaneous 
fat (SF) expresses thyroid hormone receptors as well 
as TSH receptors that may also directly influence 
various functions of adipose cells. Therefore, a need 
arises to study the deterioration of pulmonary function 
and haematological changes in hypothyroidism and its 
correlation with the visceral fat 
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INTRODUCTION 
 
Hypothyroidism is a relatively common disease 
in world wide. It is characterised by a clinical 
findings include an end organ effects, cold intol- 
erance, weight gain, swelling of extremities, hair 
loss, bradycardia, hoarseness of speech, menorrh- 
agia, neurological symptoms, hearing disorders, 
dry skin and fatigue. The prevalence of hypoth- 
yroidism in the developed world is about 4-5%.1,2 
In India, hypothyroidism was usually categorized 
under the cluster of iodine deficient disorders 
(IDDs), which were represented in terms of total 
goiter rates and urinary iodine concentrations, 
typically assessed in school-aged children3-5 in 
1983  India adopted the universal salt iodization 
program,6  there has been a decreased in goiter 
prevalence in several countries, which were prev- 
iously endemic.7-9 The prevalence of hypothyro- 
idism was high, affecting approximately one in 
10 adults in the study population.10 Female 
gender and older age were found to have signifi- 
cant association with hypothyroidism. Metabolic 
abnormalities associated with hypothyroidism 
include anemia.11 The prevalence of anemia and 
haematological abnormalities in patients with 
hypothyroidism has been shown to be 20-60%.12 
Thyroid  dysfunction  is  usually  associated  with  
body  weight  and  subclinical hypothyroidism  is 
more frequently  associated  with  weight  gain.13 
Studies focused mainly on investigating whether 
an increase of body weight might be related to an 
underlying thyroid disturbance. An elevated 
serum concentration of TSH, suggesting subclini- 
cal hypothyroidism, was frequently reported in 
human obesity. Several investigations, mostly 
represented by cross-sectional population studies, 
demonstrated a positive correlation between 
serum levels of TSH and BMI. Thyroid hormones 
are potent modulators of adaptive thermo genesis. 
Overt hypothyroidism leads to increased body 
weight by increasing mucin deposits and by salt 
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and water retention. Extreme obesity also leads to 
increased TSH due to hypothalamic-pituitary-
thyroid axis abnormality. Leptin produced by 
adipocytes directly stimulates TRH neurons in 
the paraventricular nucleus, thus increasing TSH. 
Increased body weight has been associated with 
deterioration of pulmonary functions. Weight and 
body mass index (BMI) as measures of overall 
adiposity are used as predictors of pulmonary 
function in many epidemiologic studies. While 
these measures are widely accepted as determin- 
ants of pulmonary function, high visceral fat may 
influence pulmonary function through a mechan- 
ism that is distinct from that of overall adiposity. 
Visceral fat is implicated in the pathogenesis of 
the metabolic syndrome (MS). Visceral and 
subcutaneous fat (SF) expresses thyroid hormone 
receptors14-16 as well as TSH receptors that may 
also directly influence various functions of 
adipose cells.17 However, it is not known whether 
the type of fat could be implicated in the associat- 
ions of thyroid function parameters with deterior- 
ation of pulmonary function and anaemia. 
 
Clinical presentation 
Thyroid receptors regulates many physiologic 
functions. Consequently, hypothyroidism may 
result in a large number of clinical signs and 
symptoms. The severity of these manifestations 
generally reflects the degree of thyroid dysfunct- 
ion and the time course of development of 
hypothyroidism. Symptoms are commonly assoc- 
iated with hypothyroidism are nonspecific (Table 
I). It includes depression, menstrual irregularities, 
muscle pain, Weight gain, fatigue, dry skin, and 
cold intolerance. Symptoms with high specificity 
for hypothyroidism include weakness, and hair 
thinning or loss.18   Symptoms of hypothyroidism 
may difference in  age and sex. Infants and 
children may have more tiredness, paleness and 
un healthy. Women who have hypothyroidism 
may present with infertility and menstrual 
irregularities. In older patients, cognitive decline 
may be the sole manifestation. Examination 
findings associated with hypothyroidism include 
but are not limited to goitre, delayed relaxation 
phase of deep tendon reflexes, thin or brittle hair, 
dry skin, and peripheral oedema (Table II). In 
ECG Common findings are flattened T waves, 
bradycardia and low voltage. Severe hypothyroi- 

dism patients may present with megacolon, 
haemodynamic instability pleural effusion, peric- 
ardial effusion and coma. The clinical presentati-
on is often confused with septic shock. Myxoe- 
dema coma, which represents severe physiologic 
decompensation resulting from hypothyroidism, 
occurs rarely, with an annual incidence of 0.22 
per million.19 Laboratory findings in hypothyroi- 
dism may include hypoxia, hyponatraemia, hype- 
rcapnia, Normocytic anaemia, hyperprolactinae- 
mia, hyperlipidaemia and elevated creatine 
kinase.20 

 
Hypothyroidism 
It is defined as decreased levels of serum thyroid 
levels, due to failure of the thyroid gland. Untrea- 
ted hypothyroidisum can contribute to the cardio- 
vascular dysfunctions are prominent. These 
include hypertension,  bradycardia,  narrow pulse 
pressure, cold extremities, increased systemic 
vascular resistance, decreased cardiac contracti- 
lity and output,  atherosclerosis and coronary 
artery disease, cold intolerance and fatigue.21 In 
ECG  prolongation of the QT interval that 
predisposes to ventricular irritability.22 There is 
prolongation of the isovolumic diastolic relax- 
ation. Many patients can develop pericardial or 
pleural effusion. Managing hypothyroidism in the 
presence of cardiac disease in young adults is 
easy and a full replacement dose can be initiated. 
Some cases of chest pain, particularly the elderly 
will remain challenging and thyroid replacement 
therapy might exacerbate angina.23 Treatment 
should be started with a very low dose (25–
50µg/day) with a very slow increase (every 6–8 
weeks); this will usually improve cardiac func- 
tion.24 

 Low T3 syndrome  
Up to a third of patients with heart failure have 
low T3levels with normal T4 and TSH levels. 25. 
In this setting a reduced T3 is a strong predictor 
of mortality. There might be a place for 
physiological T3 replacement in such cases. 26 
Placebo controlled trials suggest benefits of short 
term T3 replacement in neuroendocrine profile, 
stroke volume and cardiac output without incre- 
ase in cardiac workload .27 
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Common symptoms of hypothyroidism 

• Arthralgias 
• Cold intolerance* 
• Constipation 
• Depression 
• Difficulty concentrating 
• Menorrhagia 
• Myalgias 
• Weakness 
• Weight gain 
• Dry skin 
• Fatigue* 
• Hair thinning/hair loss 
• Memory impairment 

          *Most common 
 
Clinical signs of hypothyroidism 
• Bradycardia 
• Coarse facies 
• Cognitive impairment 
• Delayed relaxation phase of deep tendon 

reflexes 
• Diastolic hypertension 
• Oedema 
• Goitre 
• Hypothermia 
• Laboratory results 

•  Elevated C-reactive protein 
•  Hyperprolactinaemia 
•  Hyponatraemia 
•  Increased creatine kinase 
•  Increased low-density lipoprotein     
        cholesterol 
•  Increased triglycerides 
•  Normocytic anaemia 
•  Proteinuria 

• Lateral eyebrow thinning 
• Low-voltage electrocardiography 
• Macroglossia 
• Periorbital oedema 
• Pleural and pericardial effusion 

*Most common 

Effects on Respiratory System 
 
In hypothyroid patients several abnormalities in 
the respiratory functions have been described,28 

such as decreased maximal breathing capacity 

and a lower  diffusing capacity for carbon mono- 
xide. In severe hypothyroidism, hypoxic ventila- 
tory drive can be greatly depressed, showing 
almost no increase in minute ventilation even at 
low alveolar oxygen tension. Hypercapneic venti- 
latory drive is also often severely impaired.29 The 
presence of hypothyroidism with muscular dysf- 
unction together with increased size of the 
muscles has been called Hoffmann’s syndrome.30 
Hypothyroidism is associated with sleep apnea 
and all its complications, which can adversely 
influence surgical outcome or make postoperative 
extubation problematic. Direct obstruction to the 
upper airway may occur due to obesity  and 
increased tongue size seen in hypothyroidism. 
However, improvement in symptoms with levot- 
hyroxine replacement is possible even in the 
absence of weight loss. Reduced ventilatory drive 
related to muscle weakness and obesity may 
result in atelectasis, reduced lung volumes and 
reduced exercise capacity. 
 
DISCUSSION    

Joseph G, Hollowell. et al, calulated mean 
concentrations of TgAb, TPOAb, T4 and TSH 
levels in 16,533 subjects with normal  thyroid 
function were included. Subjects are  selected 
from the disease-free population. Subjects with 
history of hyperthyroidism, hypothyroidism, pre- 
gnant females and taking androgen pills were 
excluded in this study. The influence of 
demographics on TSH, T4, and antibodies were 
examined. TSH and the prevalence of antithyroid 
antibodies are greater in females, increase with 
age, and are greater in whites and Mexican 
Americans than in blacks. TgAb alone in the 
absence of TPOAb is not significantly associated 
with thyroid disease. The lower prevalence of 
thyroid antibodies and lower TSH concentrations 
in blacks need more research to relate these 
findings to clinical status. A large proportion of 
the U.S. population unknowingly have laboratory 
evidence of thyroid disease, which supports the 
usefulness of screening for early detection.1 
Elizabeth H.H, and Ad R. Hermus et al, randomly 
selected 9371 inhabitants of the eastern part of 
the Netherlands, received a postal questionnaire 
on lifestyle and medical history, of which serum 
TSH, FT4 and TPOAbs are measured from 6434 
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responders. 5167 individuals were selected by 
excluding those at risk for thyroid disease. Overt 
thyrotoxicosis (0.4%), subclinical thyrotoxicosis 
(0.8%), overt hypothyroidism (0.4%) and subcli- 
nical hypothyroidism in 4.0% was found in total 
population. The present study concludes that 
serum FT4 concentrations increased due to the 
development of thyroid autonomy after longsta- 
nding borderline sufficient iodine intake and 
mean TSH decreased with age. In total popula- 
tion, 8.6% of males and 18.5% of females had 
positive TPOAbs. The presence of TPOAbs was 
associated with abnormally high and low TSH 
concentrations.2 Umesh Kapil, Nandini Saxena, 
e.tal, conducted a cross sectional study for, 
assessment of IDD by following WHOUNICEF-
ICCIDD guidelines. A total of 30 clusters were 
selected and in each, one primary school was 
selected using random sampling. A total of 6911 
school children’s in the age group of 8-10 years 
were included. The total goiter prevalence rate 
was 8.6% and the median urinary iodine 
excretion was 17 mcg /dl. Salt with nil iodine 
content was consumed only by 1.4% of the 
beneficiaries. 41% of families consumed salt with 
an iodine content of less than 15 ppm. This study 
concludes that there is a need of strengthening the 
existing monitoring system for the quality of 
iodised salt.4 Ambika Gopalakrishnan et al,  the 
cross sectional study was carried out in 8 cities  
to study the prevalence of hypothyroidism. About 
five thosunad three hundred seventy six (5376) 
subjects  adult non pregent women or adult men 
participants (≥18 years), of which 5360 (mean 
age: 46±14.68 years; 53.70% females) were 
evaluated. The overall prevalence of hypothyr- 
oidism was 10.95% (n=587) of which 7.48% 
(n=401) patients self reported the condition, 
whereas 3.47% (n=86) were previously undetec- 
ted. Inland cities showed a higher prevalence of 
hypothyroidism as compared to coastal cities. A 
significantly higher (P<0.05) proportion of fema- 
les vs. males (15.86% vs 5.02%) and older vs. 
younger (13.11% vs 7.53%), adults were diagno- 
sed with hypothyroidism. Additionally, 8.02% 
(n=430) patients were diagnosed to have subclini- 
cal hypothyroidism. Anti – ab TPO were detected 
in 21.85% (n=171) patients. This study concludes 
that the prevalence of hypothyroidism was high, 
affecting approximately one in 10 adults in the 

study population. Female gender and older age 
were found to have significant association with 
hypothyroidism. Subclinical hypothyroidism and 
anti-TPO antibody positivity were the other 
common observations.10 Nils Knudsen, Peter 
Laurberg et al conducted a cross-sectional 
population study to investigate the association 
between thyroid function and BMI or obesity in a 
normal population. Results showed a positive 
association between BMI and category of serum 
TSH and a negative association between BMI and 
category of serum free T4. No association was 
found between BMI and serum free T3 levels. 
The difference in BMI between the groups with 
the highest and lowest serum TSH levels was 1.9 
kg/m2, corresponding to a difference in body 
weight of 5.5 kg among women. Similarly, the 
category of serum TSH correlated positively with 
weight gain during 5 yr (P=0.04), but no 
statistically significant association was found 
with weight gain during 6 months (P = 0.17). 
There was an association between obesity (BMI > 
30 kg/m2) and serum TSH levels (P = 0.001). 
The study concluded that thyroid function could 
be one of several factors acting in concert to 
determine body weight in a population. Even 
slightly elevated serum TSH levels are associated 
with an increase in the occurrence of obesity.13 
Nathalie. V, Laurence. M, et al, investigated the 
effects of T3 on gene expression in human 
adipocytes, primary cultures of human sc adipose 
tissue explants after treating with T3. 32P-labeled 
cDNA probes prepared from isolated adipocyte 
total RNA were hybrid- ized to cDNA arrays 
representing 1,176 genes. Among the statistically 
significant variations in mRNA levels with more 
than 1.3-fold difference, 13 and 6 genes were 
positively and negatively regulated, respectively 
(n= 3). The genes encoded proteins that were 
involved in signal transduction, lipid metabolism, 
apoptosis, and inflammatory response. Using RT 
competi- tive PCR, showed a down-regulation of 
phospho- diesterase 3B, α 2A-adrenergic 
receptor, and G protein αi2 subunit mRNAs, and 
an up-regulation of α2-adrenergic receptor 
mRNA. These regulations explains the T3-
mediated increase in catecholamine-induced 
lipolysis. The down-regulation of sterol 
regulatory element binding protein-1c, a 
transcription factor controlling lipogenic gene 
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expression, may constitute a link between 
thyrotoxicosis and insulin resistance. Thus, these 
data suggest that T3 modulates expression of 
genes with a wide range of function in human 
adipose tissue.16,31  
 
CONCLUSION  
 
Visceral and subcutaneous fat (SF) expresses 
thyroid hormone receptors as well as TSH 
receptors that may also directly influence various 
functions of adipose cells. Therefore, a need 
arises to study the deterioration of pulmonary 
function and haematological changes in 
hypothyroidism and its correlation with the 
visceral fat. 
 
REFERENCES 
 

1. 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 
III). J Clin Endocrinol Metab. 2002;87:48 
9–99.  

2. Hoogendoorn EH, Hermus AR, de Vegt F, 
Ross HA, Verbeek ALM, Kiemeney 
LALM, et al. Thyroid function and 
prevalence of anti-thyroperoxidase antibo- 
dies in a population with borderline suffic- 
ient iodine intake: influences of age and 
sex. Clin Chem. 2006;52:104–11.  

3. Sood A, Pandav CS, Anand K, Sankar R, 
Karmarkar MG. Relevance and importance 
of universal salt iodization in India. Natl 
Med J India. 1997 Dec;10:290–3.  

4. Kapil U, Saxena N, Ramachandran S, 
Balamurugan A, Nayar D, Prakash S. 
Assessment of iodine deficiency disorders 
using the 30 cluster approach in the Natio- 
nal Capital Territory of Delhi. Indian 
Pediatr. 1996;33:1013–7.  

5. Dodd NS, Godhia ML. Prevalence of 
iodine deficiency disorders in adolescents. 
Indian J Pediatr. 1992;59:585–91.  

6. Tiwari BK, Ray I, Malhotra RL. Policy 
Guidelines on National Iodine Deficiency 
Disorders Control Programme-Nutrition 
and IDD Cell.Directorate of Health 
Services, Ministry of Health and Family 

Welfare; Government of India. 1–22. New 
Delhi; 2006.  

7. Toteja GS, Singh P, Dhillon BS, Saxena 
BN. Iodine deficiency disorders in 15 
districts of India. Indian J Pediatr. 
2004;71:25–8.  

8. Marwaha RK, Tandon N, Gupta N, Karak 
AK, Verma K, Kochupillai N. Residual 
goitre in the postiodization phase: iodine 
status, thiocyanate exposure and autoimm- 
unity. Clin Endocrinol (Oxf). 2003;59(6): 
672–81.  

9. Kapil U, Sharma TD, Singh P. Iodine 
status and goiter prevalence after 40 years 
of salt iodisation in the Kangra District, 
India. Indian J Pediatr. 2007;74(2):135–7.  

10. Unnikrishnan AG, Kalra S, Sahay RK, 
Bantwal G, John M, Tewari N. Prevalence 
of hypothyroidism in adults: An epidemio- 
logical study in eight cities of India. Indian 
J Endocrinol Metab. 2013;17:647–52.  

11. Kreisman SH, Hennessey JV. Consistent 
reversible elevations of serum creatinine 
levels in severe hypothyroidism. Arch 
Intern Med. 1999;159:79–82.  

12. Aybike K, Mehmet E, Sencer G, Mustafa 
K, Soner S, Ozgun K, et al. Anemia 
frequency and etiology in primary 
hypothyroidism. 2009 Apr 1 [cited 2014 
Feb 23]; Available from: http://www.end 
ocrine-abstracts.org/ea/0020/ea0020p140 
.htm 

13. Knudsen N, Laurberg P, Rasmussen LB, 
Bülow I, 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. J 
Clin Endocrinol Metab. 2005;90(7):4019–
24.  

14. Obregon M-J. Thyroid hormone and 
adipocyte differentiation. Thyroid Off J 
Am Thyroid Assoc. 2008;18:185–95.  

15. Villicev CM, Freitas FRS, Aoki MS, 
Taffarel C, Scanlan TS, Moriscot AS, et al. 
Thyroid hormone receptor beta-specific 
agonist GC-1 increases energy expenditure 
and prevents fat-mass accumulation in rats. 
J Endocrinol. 2007;193:21–9.  

16. Viguerie N, Millet L, Avizou S, Vidal H, 
Larrouy D, Langin D. Regulation of hum- 
an adipocyte gene expression by thyroid 
hormone. J Clin Endocrinol Metab. 2002; 
87:630–4.  

17. Antunes TT, Gagnon A, Chen B, Pacini F, 
Smith TJ, Sorisky A. Interleukin-6 release 



Modala et al.                                                                              Visceral fat and hypothyroidism 

INTERNATIONAL JOURNAL OF CONTEMPORARY MEDICAL RESEARCH   Volume 2 | Issue 2|  

	
  

271	
  

from human abdominal adipose cells is 
regulated by thyroid-stimulating hormone: 
effect of adipocyte differentiation and 
anatomic depot. Am J Physiol Endocrinol 
Metab. 2006;290:E1140–1144.  

18. Wiersinga WM. Thyroid disease manager. 
Adult hypothyroidism. http: / /www.thyr 
oidmanager.org/chapter/adult-hypothyroi 
dism. Accessed January 12, 2012 

19. Dutta P, Bhansali A, Masoodi SR, 
Bhadada S, Sharma N, Rajput R. Predict- 
ors of outcome in  yxoedema coma: a 
study from a tertiary care centre. Crit Care. 
2008;12:R1. 

20. Ladenson PW, Singer PA, Ain KB, et al. 
American Thyroid Association guidelines 
for detection of thyroid dysfunction 
[published correction appears in Arch 
Intern Med. 2001;161:284 

21.  Klein I, Danzi S:Thyroid disease and the 
heart. Circulation 2007,116:1725–1735. 

22. Fredlund BO, Olsson SB: Long QT 
interval and ventricular tachycardia of 
“torsadedepo inte” type in hypothyroidi 
sm.Acta Med Scand1983,213:231–235 

23. Ellyin F, Fuh CY, Singh SP, Kumar 
Y:Hypothyroidism with angina pectoris.A 
clinical dilemma. Postgrad Med1986,79:93 
–98 

24. 24. Crowley WF Jr, Ridgway EC, Bough 
EW,et al. Noninvasive evaluation of 
cardiac function in hypothyroidism. 
Response to gradual thyroxine replacem- 
ent.N Engl J Med1977,296:1–6. 

25. Schmidt-Ott UM, Ascheim DD:Thyroid 
hormone and heart failure.Curr Heart Fail 
Rep2006,3:114–119 

26. Klein I, Ojamaa K:Thyroid hormone and 
the cardiovascular system.N EnglJ Med20 
01;344:501–509 

27. Pingitore A, Galli E, Barison A,et al: 
Acute effects of triiodothyronine (T3) 
replacement therapy in patients with 
chronic heart failure and low-T3 syndro- 
me: a randomized, placebo-controlled 
study. J Clin Endocrinol Metab2008;93: 
1351–1358 

28. Ingbar DH. The pulmonary system in 
hypothyroidism. In: Braverman LE, Utiger 
RD, editors. Werner & Ingbar’s The 
Thyroid: a fundamental and clinical text. 
8th edition. Philadelphia: J.B. Lippincott 
Co.; 2000. p. 783–9. 

29. Gosselin LE, Zhan W-Z, Sieck GC. 
Hypothyroid-mediated changes in adult rat 

diaphragm muscle contractile properties 
and MHC isoform expression. J Appl 
Physiol 1996; 80:1934–9 

30. Udayakumar N, Rameshkumar AC, 
Srinivasan AV. Hoffmann syndrome: 
presentation in hypothyroidism. J Postgrad 
Med 2005; 51: 32-3 

31. Dani NH, Joshi CP, Bhatt VH, Khanna 
DP, Khedkar SU. Potential antagonism of 
Periopathogens: A pilot study to decipher 
the cryptic world of Probiotics. Int J Cont 
Med Res. 2014;1(2):34-44  

 
 

 

 


