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INTRODUCTION  
 
Chronic Obstructive Pulmonary Airway Disease is a 
Preventable & Treatable Disease which is characterised by 
irreversible airflow limitation of progressive in nature 
occurring due to chronic inflammatory response affecting the 
lung parenchyma & airways to noxious stimulants & various 
toxic pollutants in the atmosphere. (2) 

phenotypes of COPD are emphysema and chronic bronchitis
Emphysema is defined as enlarged airspaces (
walls break down resulting in permanent damage to the
tissue. Chronic bronchitis is defined as a productive cough that 
is present for at least three months each year for two years. 
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ABSTRACT  

Background: In COPD patients the systemic inflammatory cytokines were increased and these 
inhibits the synthesis or secretion of TSH and peripheral conversion of T4 to T3, this leads to
endocrine dysfunction in the form of hypothyroidism. 
hypoventilation, upper airway obstruction, Diaphragmatic dysfunction and respiratory failure. 
endocrine function worsen the clinical manifestations of COPD and inc
Aims/Objectives: To assess the prevalence of thyroid dysfunction and clinical features of thyroidin 
COPD patients and to measure the relationship with COPD severity. 
collected from NMCH Hospital Kota. undergo Pulmonary function test, for 3 times 
minutes interval and best of 3 readings were taken. The Forced Vital Capacity (FVC), (FEV1), FEV1/ 
FVC ratio were recorded. Blood sample was sent to check thyroid profile. 
male patients (n=78), female (n=22). Most of patients in the age group of 51
Hypothyroidism found in (n=53). overt hypothyroidism in 38, subclinical in 15. The mean TSH value 
is 10.35±1.72 and P-value is 0.0021. The correlation coefficient of FEV1 and TSH is 
good negative correlation. Means hypothyroidism was found in more severe COPD patient. 
Conclusions: Hypothyroidism is present in COPD, especially in severe form of COPD. 
Hypothyroidism not only increases COPD exacerbation but also affects the quality of life. Hence 
COPD patients should be regularly monitored for abnormal thyroid function and managed 
accordingly to improve their quality of life. 
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Chronic Obstructive Pulmonary Airway Disease is a 
Preventable & Treatable Disease which is characterised by 
irreversible airflow limitation of progressive in nature (1) 
occurring due to chronic inflammatory response affecting the 
lung parenchyma & airways to noxious stimulants & various 

 The two classic 
chronic bronchitis.(3) 

Emphysema is defined as enlarged airspaces (alveoli) whose 
walls break down resulting in permanent damage to the lung 

. Chronic bronchitis is defined as a productive cough that 
hree months each year for two years. (4) 

 

 

 

 

 
Emphysema is the structural abnormalities that can limit 
airflow and can exist without airflow limitation in a significant 
number of people. Chronic bronchitis does not always result in 
airflow limitation.(5) The most common cause of COPD 
is tobacco smoking. (6)however, the Other causes like genetic, 
indoor and outdoor air pollution
irritants such as dust from grains
Alpha 1 antitrypsin deficiency is the strongest genetic factor in 
the development of COPD especially Emphysema. 
Emphysema predominantly involved lower lobes, which is 
usually pan lobular or pan acinar type. 
countriesindoor air pollution may contribute as a significant 
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In COPD patients the systemic inflammatory cytokines were increased and these 
inhibits the synthesis or secretion of TSH and peripheral conversion of T4 to T3, this leads to 
endocrine dysfunction in the form of hypothyroidism. Hypothyroidism causes alveolar 
hypoventilation, upper airway obstruction, Diaphragmatic dysfunction and respiratory failure. Altered 
endocrine function worsen the clinical manifestations of COPD and increases exacerbation frequency. 

To assess the prevalence of thyroid dysfunction and clinical features of thyroidin 
COPD patients and to measure the relationship with COPD severity. Methods: 100 patients were 

undergo Pulmonary function test, for 3 times at every 15 
minutes interval and best of 3 readings were taken. The Forced Vital Capacity (FVC), (FEV1), FEV1/ 
FVC ratio were recorded. Blood sample was sent to check thyroid profile. Result: Out of 100 cases 

tients in the age group of 51-70 (n=80). 
Hypothyroidism found in (n=53). overt hypothyroidism in 38, subclinical in 15. The mean TSH value 

value is 0.0021. The correlation coefficient of FEV1 and TSH is -0.8305. that is 
rrelation. Means hypothyroidism was found in more severe COPD patient. 

Hypothyroidism is present in COPD, especially in severe form of COPD. 
Hypothyroidism not only increases COPD exacerbation but also affects the quality of life. Hence 

patients should be regularly monitored for abnormal thyroid function and managed 
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Emphysema is the structural abnormalities that can limit 
airflow and can exist without airflow limitation in a significant 
number of people. Chronic bronchitis does not always result in 

The most common cause of COPD 
however, the Other causes like genetic, 

outdoor air pollution, exposure to occupational 
grains and cadmium and fumes. (7-11) 

Alpha 1 antitrypsin deficiency is the strongest genetic factor in 
the development of COPD especially Emphysema. (12) 

Emphysema predominantly involved lower lobes, which is 
usually pan lobular or pan acinar type. (11) In developing 

may contribute as a significant 
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risk factor. Common source are use of coaland biomass such as 
wood and dry dung as fuel for cooking and heating.(13) COPD 
prevalence is being recognized increasingly in all countries. 
(14)The Global Burden of Disease Study has projected 
that COPD will become the third leading cause of death 
worldwide by 2021. (5) The cardinal symptom of COPD is the 
chronic and progressive shortness of breath. (15) Shortness of 
breath is often most distressing symptom responsible for the 
associated anxiety and level of disability. Symptoms 
of wheezing and chest tightness associated with breathlessness 
can be variable over the course of a day or between days, and 
are not always present. (5) Chronic cough, which may or may 
not be productive of mucus as phlegm. (16) An acute 
exacerbation is a sudden worsening of signs and 
symptoms that lasts for several days. (17) The key symptom is 
increased breathlessness and other more pronounced symptoms 
are of excessive mucus, increased cough and wheeze. A 
commonly found sign is air trapping.(18)  The usual cause of an 
exacerbation is a viral infection, most often the common cold. 
(19) however, bacterial infection may also responsible. (20) The 
most common bacterial infection is caused by Haemophilus 
influenzae.(21) 
 
COPD is multisystemic disorder, may alter the other organ 
function. Endocrine abnormality is one of them. The 
mechanisms by which COPD alters endocrine function are 
hypoxaemia, hypercapnia, systemic inflammation and 
glucocorticoid administration. (22) In COPD patients the levels 
of systemic inflammatory cytokines such as IL-6, IL-1 and 
TNF-αare increased. (23)These cytokines can inhibit the 
synthesis or secretion of TSH, T3 and thyroid hormone-
binding proteinsand can decrease the mRNA for the hepatic 
enzyme iodothyronine deiodinase type-1(24) an enzyme that 
converts T4 to T3.(25) Altered thyroid function can worsen the 
clinical manifestations of COPD through several mechanisms 
include abnormalities in control of breathing, decreases in 
respiratory and limb-muscle mass and function, worsening of 
respiratory mechanics, impairment of cardiac function and 
disorders of fluid balance. (26)Hypothyroidism may also cause 
alveolar hypoventilation, decreased lung volumes, upper 
airway obstruction, depression in respiratory stimulus, and 
respiratory failure. (27) Diaphragmatic dysfunction and 
myopathies can be seen in patients with hypothyroidism. 
Inspiratory and expiratory muscle strength is linearly related to 
the degree of hypothyroidism. The myopathic manifestations is 
due to the impaired expression of myosin heavy chains IIb or 
to impaired neuromuscular transmission and impaired muscle 
energy metabolism, resulting from a defect in glycogen 
breakdown or mitochondrial function. (28)this leads to 
decreased respiratory muscle function and exercise capacity. 
(29) Weakness correlates with the severity of hypothyroidism 
and is reversed by replacement therapy. 

 
Aim and objective 

 
 To Assess the Prevalence of Thyroid Dysfunction and 

Clinical Features of thyroid in COPD patients. 
 To Measures the relationship between COPD severity 

with the thyroid abnormalities. 
 

METHODS 
 
Source of data-This study was done on December 2019 to 
July 2021inthe Department of Respiratory medicine GOVT. 

Medical college, Kota in the 100 adult COPD patients who 
came in Outdoor/indoor. 
 
Study design-Prospective study 
 
Patients who were include- who were diagnosed as COPD as 
per GOLD – GLOBAL INITIATIVE FOR CHRONIC 
OBSTRUCTIVE PULMONARY DISEASE. 
 
Patients who were excluded- who were refuse to give consent 
to participate in the study, the Known patients of Hypothyroid 
& Hyperthyroid, Patients Underwent Thyroid Surgery, 
Patientson Medications that Interfere with TFT - Amiodarone, 
Iodine Preparations, Immunosuppressive Drugs, Patients who 
have Bronchiectasis and Cystic Fibrosis. 
 
Data collection-Based on gold staging, COPD patients were 
selected from outdoor and indoor. Their written consent was 
taken.The history was elicited. Age, sex, height, weight was 
recorded. Thorough clinical examination was carried out. 
Patients were made to undergo pulmonary function tests by 
using Medspiror, for 3 times at every 15 minutes interval and 
best of 3 readings was taken. The Forced Vital Capacity 
(FVC), FEV1, FEV1/ FVC ratio were recorded. (FEV1 is 
Forced Expiratory volume at the end of 1 second). Blood 
sample was drawn and send for testing of thyroid profile. TSH, 
Serum T3, Serum T4, free T3, free T4 was calculated. 
 
INTERPRETATION OF RESULTS 
 
TSH - (0.3-5.5 µIu/ml) 
Free T4 - (0.89 - 1.72ng/dl) 
Free T3 - (2.4-4.2pg/ml) 
 
Statistical Analysis: The statistical software SPSS V.16.0 was 
used for all analysis of the data & MS Word & Excel have 
been used to generate graphs, tables, etc. Statistical analysis 
was done by using percentages, mean values, standard 
deviation, chi-square test, anova t-test and proportion test, 
regression coefficient. A P-value <0.05 was considered as 
statistically significant, P-value >0.05 was considered as not 
significant. 
 

RESULTS 
 
In our study 100 patients were included. Out of 100 Male 
patients- 78, Female patients - 22. In our study most of patients 
in the age group of 51-70. (N=80/100). In out of 100 patients 
(n= 56) are smoker. Most of males among all smokers. Non-
smokers are 44.And most of non-smokers are females. Mean 
Values of FEV1 in Mild 81.2±1.78, Moderate 62.5±7.35, 
Severe 44.88 ±4.73 and Very-Severe 28.2 ±0.83. Out of 100 
cases, Hypothyroid was found in 53 patients. Overt 
hypothyroidism in 38 patients and Subclinical in 15. Rest of 
them are normal (n=47). Mean Value ofTSH in Overt 
Hypothyroidism and Subclinical is 10.35±1.72. (P value is 
0.0021), Free T4 is 0.56±0.18. (P value is 0.0001), Free T3 is 
1.68±0.49. (P value is 0.0023). Correlation Coefficient 
between FEV1 & TSH: -0.8305 (Good Negative Correlation), 
FEV1 & T4 0.6041(Good Correlation), FEV1 & T3 0.5755 
(Moderate Correlation). Means as % predicted FEV1 
decreases, TSH value increases. Hypothyroidism is associated 
with severity. Means found in more severe COPD cases. 
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We also evaluate the thyroid symptoms. The can be hoarse 
voice, weight gain, constipation, poor appetite, heat intolerance 
etc. There mean and standard deviation of Hoarse voice 
11.01±1.19, Constipation 10.82±1.56, Poor Appetite 10.95± 
1.42, Weight gain 10.72±1.51, Heat Intolerance 10.92±1.05. 
The P value is <0.05 that is significant. 
 

DISCUSSION 
 
COPD affects the whole body and causing various systemic 
manifestation. however, Ourmain concern our thyroid 
abnormalities, that was found in the form of hypothyroidism in 
our study population. In our study, we included 100 patients. 
Majority of them are male (n=78), while females (n = 22) 
made up the minority. The male-to-female ratio is 3.5 to 1.The 
majority of the participants was in the age group of 51 and 70, 
accounting for 80% (n=80). Out of them 60% (n=48) patients 
were between the ages of 61 and 70. Singh lalit et al(30)- A total 
of 201 cases of COPD were evaluated. Among 201 patients, 60 
were females and 141 were males. There was male 
predominance with the male to female ratio of 2.3:1. The mean 
age of COPD patients was 62.6 years. Majority of patients 
were in the age group of 61-70 years. Smoking is the most 
common risk factor of COPD. we take into consideration. In 
out of 100 patientsmokers are 56% (n= 56). Most of them are 
males. Non-smokers are 44 out of 100. Most of non-smokers 
are females. According to GOLD staging the patient were 
categories into Mild, Moderate, Severe and Very Severe group. 
In our study out of 100, Mild cases are 5% (n=5), moderate 
65% (n=65), Severe are 25% (n=25) and very severe patients 
are 5% (n=5). In our study mild cases are 5,in out of 5 thyroid 
abnormality was not found in any patient.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In 65 moderate cases thyroid disease in 40% (n=26). Overt 
hypothyroidism in 13, Subclinical hypothyroid in 13. In 25 
Severe cases hypothyroid in 88% (n=22). Overt hypothyroid in 
80% (n=20), and Subclinical hypothyroid in 8% (n=2).In Very 
Severe cases hypothyroid in 100% (n=5). Overt hypothyroid in 
all cases. Severity of COPD linearly related to thyroid 
abnormality. As severity of COPD increases, risk for 
hypothyroidism was increases. The Prevalence of hypothyroid 
in our study was found as 53%(n=53), in mild 0%, moderate in 
26%, severe 22% and very severe 5%.Overt hypothyroidism in 
38 patients and subclinical in15.These result show consistency 
with result of other studies. Singh P Lalit et al(30)- total of 201 
cases of COPD, 130 (64.6%) were observed to be having 
thyroid disorders. Hypothyroidism was diagnosed in 119 
(59.2%) cases and hyperthyroidism in 11 (5.4%) cases. P-value 
of association of COPD and thyroid disorders was 0.213. 
Chaudaryshyam et al (28) Out of 171 patients, thyroid 
dysfunction was present in 43 patients. All of them were 
hypothyroid. The prevalence of thyroid dysfunction was 25%. 
In Stage A it was 20.5%, Stage B 25.7%, Stage C 23.4%, and 
in Stage D 30.4%. Thyroid dysfunction was associated with 
more frequent exacerbation. P-Value was 0.04, that is 
significant in all stages of COPD. R.Vijayaragavan et al (31) Out 
of 100 patients, prevalence of thyroid dysfunction was67% 
(n=67). Out of 67, hypothyroidism observed in mild category 
0, in moderate 34, and in severe in 33 cases. Mean value of 
TSH is of significantly elevated in moderate & severe COPD 
patients with its p-value being significant (<0.001). Mean 
Value of TSH in our study is10.35±1.72 and P-Value is 
0.0021. Mean value of Free T3 is 1.68±0.49 and P-Value is 
0.0023. Mean value of Free T4 0.56±0.18and P Value is 
0.0001. 

Table No.1. Mean Values of FEV1 In Mild, Moderate, Severe and Very-Severe COPD 
 

COPD Total patients Sex wise Mean SD P value 

  Male Female    
Mild 5 4               1 81.2 1.78 0.0001 

Moderate 65 50             15 62.55 7.35 0.0001 
Severe 25 21              4 44.88 4.73 0.0021 

V. Severe 5 3                 2 28.2 0.83 0.001 

 
Table 2. Mean Value of TSH, T3, T4 In A Study Profile 

 

Parameter Mean SD P value 

SERUM TSH 10.35 1.72 0.0021 
SERUM T3 1.68 0.49 0.0023 
SERUM T4 0.56 0.18 0.0001 

 
Table 3. Correlation Coefficient Between COPD Parameter (FEV1) & Thyroid Biochemical Parameters (FT4, FT3) 

 

FEV1 VS TSH -0.8305 Good Neg correlation 

FEV1 VS T4 0.6041 Good Correlation 
FEV1 VS T3 0.5755 Moderate Correlation 

Correlation Coefficient between FEV1 & TSH: -0.8305 (Good Negative Correlation). 
Means as % predicted FEV1 decreases, TSH value increases. 
Hypothyroidism is found in more severe COPD cases. 

 
Table 4.  Mean and Standard deviation of thyroid symptoms in COPD 

 

Symptoms Finding in no of patients Mean SD P value 

Hoarse Voice 31 11.01 1.19 0.0001 
Constipation 36 10.82 1.56 0.0021 
Poor Appetite 25 10.95 1.42 0.004 
Weight gain 15 10.72 1.51 0.0024 
Heat Intolerance 16 10.92 1.05 0.0001 
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R. Vijayaragavan et al (31) Mean Value of TSH was 
12.28±2.28, Free T3 2.38±0.707, Free T4 0.384±0.146. P-
Value was <0.001. Clinical evaluation was also done in COPD 
patients. the clinical features that suggestive of thyroid 
abnormality are hoarse voice, constipation, poor appetite, 
weight gain, menstruation abnormalities in female, goiter, heat 
gain and cardiac manifestations like bradycardia, narrow 
volume pressure fatigue etc. we also evaluate theses symptoms 
in COPD patients. The Mean value was calculated. Mean value 
of Hoarse voice is 11.01, Constipation 10.82, Poor appetite 
10.95, Weight gain 10.72, Heat intolerance 10.92. The P value 
is <0.05, that is significant. 
 

CONCLUSION 
 
Thyroid dysfunction is a most prevalent non-pulmonary 
symptom of COPD.It affects a large number of COPD patients, 
particularly those with the most severe form of the disease 
(GOLD STAGE 3 and 4). As COPD progresses, it causes a 
variety of thyroid function abnormalities, including 
hypothyroidism. Hypothyroidism has a significant impact on 
respiratory dynamics and mechanics, leading to frequent 
exacerbations and respiratory failure. The methods through 
which COPD affects the endocrine function are hypoxia, 
hypercapnia and inflammatory mediators. Hypothyroidism that 
not only increases COPD exacerbation but also affects quality 
of life. Hence COPD patients should be regularly monitored 
for abnormal thyroid function (TSH, FT3, FT4) and managed 
accordingly to improve their quality of life. 
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