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Abstract 
 This is a comparative study carried out into two groups of females of age range 25-60years:20 healthy 

and 21 female patients with hyperthyroidism group, who were attending Alsadar teaching outpatient hospital, 

Basra City, Iraq. The aim of this study was to determine the effect of hyperthyroidism on the pulmonary 

function tests. Pulmonary function tests such as FEV1, FVC, FEV1%, PEF and estimated lung age were all 

measured for all subjects involved in this study .The measurements were done by using a Spirolab III 

spirometer. It’s found highly significant declines (p<0.01) in FEV1, FVC and FEV1% in hyperthyroid female 

patients .While there was a significant decline in PEF at the level 0.05 of significance. The estimated lung age 

showed highly significant increase (p<o.o1) of the hyperthyroid females compared to the healthy females. 

Hyperthyroid females showed deterioration in all studied lung function tests.    
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 درقية واختبارات وظائف الرئة في الإناث المرضىالعلاقة بين فرط نشاط الغدة ال
 

 عزه ساجد جبار الكناني
 جامعو البصره -كميو الصيدلو

 الخلاصة
سنو ,مجموعو الاصحاء ومجموعو المرضى المصابين  06-52نفذت ىذه الدراسو عمى مجموعتين من الاناث ضمن المدى العمري  

مى بفرط نشاط الغده الدرقيو المرتادين العياده الخارجية لمستشفى الصدر التعميمي والتي تيدف الى تحديد تاثير فرط نشاط الغده الدرقية ع
وعمر الرئو جميعيا قد قيست لممرضى المشمولين بالدراسة .تم القياس  FEV1,FVC,FEV1%,PEFوظائف الرئو  وظائف الرئة .اختبارات

في المريضات .وفرق معنوي في  FEV1%وFEV1,FVCل ) (p<0.001.وجدت انحدارات عاليو المعنويو spirometerبواسطة استخدام ال 
PEF عمر الرئو التقديري اظي6.62عند مستوى المعنويو.(. ر زيادة معنوية عاليو في المريضاتP<0.01 ان المريضات بفرط نشاط الغدة .)

 الدرقية اظيرن تدىور في جميع وظائف الرئة المدروسة.
 

 

Introduction 

 Hyperthyroidism is a syndrome due to 

excessive amount of thyroid hormones in blood 

stream .This syndrome can significantly accelerate 

the metabolism .Typical symptoms of 

hyperthyroidism include sudden weight loss , a 

rapid heart rate ,sweating ,heat intolerance 

,nervousness or irritability
 [1].

Causes of 

hyperthyroidism include over activity of the gland 

,benign tumor carcinoma of the thyroid and 

Grave's disease (exopthalmic goiter )
 [2].

 Thyroid 

gland by its anatomical location and its action can 
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alter airflow dynamics and cellular metabolism at 

the macro and micro level in the disease 

condition
[3]

 and thyroid hormones disorder impact 

respiratory system leading to respiratory disorder 

and even respiratory failure
 [4].

The pulmonary 

physical characteristics such as pulmonary 

volumes ,compliance and performance are 

evaluated by measuring of pulmonary function 

tests
 [5].

The aim of this study was to determine the 

effect of hyperthyroidism on the pulmonary 

function tests and possibility to involve the 

pulmonary function tests disorders  within the 

symptoms of hyperthyroidism .  

 

Material and methods 

 Two groups of females within the range 

(25-60 years)of age were studied:21 female 

patients with hyperthyroidism group, who were 

attending Alsadar teaching outpatient hospital 

,Basra City,Iraq.They were already diagnosed as 

hyperthyroid patients depending on the findings of 

clinical examination and the results of thyroid 

function tests as major requirements for the 

diagnosis of disease. All patients have been on 

neomercazole as antithyroid drug in a dose of a 

range between 30-60mg according to the patient’s 

requirement. Other group is 20 control subjects, 

who were apparently healthy.   The source of this 

group was from the staff of the Medical College, 

Basra University and the patients 'relatives who 

accompanied the hyperthyroid patients. All 

subjects of the two groups were free of any 

respiratory diseases or any other condition which 

may alter pulmonary function tests obesity, 

pregnancy and smoking history. 

 Pulmonary function tests such as FEV1: 

Forced Expiratory Volume at the first second of 

Expiration, FVC: Forced Vital Capacity, FEV1%: 

ratio of FEV1 to FVC, PEF: Peak Expiratory Flow 

and estimated lung age were all measured for all 

subjects involved in this study .Pulmonary function 

tests are used to evaluate broad range of lung 

disorders including airflow obstruction, restriction, 

exercise limitation and bronchial hyper-reactivity. 

Spirometry is an essential component in the 

medical evaluation of patients complaining of 

breath shortness and to monitor the effect of 

environmental and occupational exposure [6]. The 

measurements were done by using a spirometer, 

(the spirolab III MIR-Medical International 

Research USA ,Inc.).Spirolab III spirometer is the 

3rd generation laboratory spirometer. 

 Measurement of pulmonary function tests 

for all patients was done at the same period of day 

before 12:00pm.Each individual had to repeat the 

measurement three times in order to take the best 

record, because the measurement procedure is 

highly subjected and depend on patient’s 

cooperation. 

 

 Statistical analysis 
       Statistical analysis of the data was done using 

t-test, statistical package SPSS(Statistical Packages  

for Social Science ).Data expressed by mean ±SE 

.The comparison  between the studied groups was 

tested at the level of 0.05 of significance [7 ].       

 

Results 
  When comparing between the two studied 

groups :hyperthyroid female patients  (n=21) and 

healthy subjects (n=20) in pulmonary function tests 

,it’s found highly  significant declines(p<0.01) in 

each of FEV1(p=0.0018),FVC(p=0.0064) and 

FEV1%(p=0.0049).While there was a significant 

difference in PEF at the level 0.05 of 

significance.(p=0.03).Table (1).Overall declines in 

pulmonary function may be reflected by the 

outcome lung parameter :the estimated lung age 

.The estimated lung age showed highly significant 

increase of the hyperthyroid females compared to 

the healthy females (p<o.o1,p=0.000195). 

 Table(2)showed the comparison between 

the real age and estimated lung age of both two 

studied  groups ,expressed by( mean±SE).It’s 

found a high significant difference between the real 

age and the estimated lung age of the hyperthyroid 

females group only,(p<0.01,p= 0.00042).While it’s 

not a significant difference between these two 

parameters of the healthy females 

group,(p>0.05,p=0.21). 
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   ,Significant at the level 0.05, (p<0.05)٭

٭٭    Significant at the level 0.01, (p<0.01) 

 

 

 

           Parameters 

             (Mean±SE)  

 

    groups 

 

Real age 

 

 

Estimated lung age 

 

 

P value 

     

   Healthy subjects 

 

 

       44.6±0.9 

  

       42.8±2.1 

 

0.13 

Hyperthyroid  

female patients 

 

 

      45.2±1.12 

        

      82.95±9.88 

 

 ٭0.00042

   .Highly significant ,p<0.01٭

 

Discussion 
 Thyroid hormones play critical roles in the 

lung development, surfactant synthesis and even in 

lung defense [
8] .

That is why this study was done. 

Many studies have reported that both 

hypothyroidism and hyperthyroidism significantly 

impact ventilatory control mechanisms
 [4, 9]. 

In case 

of hyperthyroidism ,as this study delt with ,it’s 

found that thyroid hormones are associated with 

myopathy of inspiratory muscles as well as 

expiratory muscles
[10],

leading to reduced smooth 

muscles contractility ,respiratory muscles 

weakness and then respiratory failure
 [11].

Muscles 

dysfunction may be caused by increased 

proteolysis with reduced expression of myocine 

heavy chain type I and type II in the diaphragm 

muscles biopsy 
[12].

Weakness of respiratory 

muscles may be related to the faster or shallower 

breathing pattern  of the hyperthyroid patients in 

order to minimize the work necessary to achieve a 

given ventilation
 [13]. 

Moreover elevated thyroid 

hormones will reduce critical surfactant protein 

expression in human lung cells, which causes lack 

of adequate surfactant .This inadequate surfactant 

production results in reduced pulmonary 

compliance and reduced gas exchange
 [14].

All of 

these important findings in hyperthyroidism may 

explain clearly the significant changes in all 

pulmonary function tests studied: FEV1, FVC, 

FEV1%and PEF, even if the patients have been on 

medication  . The concept of estimated lung age 

has been recently used to follow up the patients 

with different respiratory diseases .It can be used 

             Groups  

 

Parameters  

 

Hyperthyroid  female 

patients 

 

 (mean+SE) 

Healthy subjects 

 

 

(mean+SE) 

P value 

 

 

(mean+SE) 

FEV1 2.74±0.36 3.48±0.14 0.0018٭٭ 

FVC 3.31±0.22 4.05±0.17 0.0064٭٭ 

FEV1% 80.46±1.13 84.32±0.84 0.0049٭٭ 

PEF  6.22±0.42 7.29±0.34 0.03  ٭ 

Lung age 82.95±9.88 42.8±2.1 0.000195٭٭ 

No. 21 20  

Table (1): Lung function tests comparison between healthy females and patient females 

Table(2):Comparison between estimated lung age and real age of the healthy and patients subjects. 
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especially to follow up the airflow decline over 

time
 [15].

Estimated lung age showed significant 

increases in the hyperthyroid females, referring 

certainly to deterioration in lung function tests in 

this specific disease. 
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