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An information system comprises people, procedures, software, hardware, and data. A Hospital Information 
System (HIS) is a computer-based patient record system that encompasses various modules supporting clinical 
workflows. LIS is one of the components within an HIS. It is a computer-based system designed to manage 
different aspects of a medical laboratory, including inputting, processing, and storing lab information and data. 
LIS facilitates the timely provision of the information needed by physicians to make patient care decisions. Its 
functionalities include receiving orders and collecting specimens, processing orders, creating testing work orders, 
interfacing with lab equipment, conducting actual testing, generating transmitted results, and producing 
management reports (2).

While LIS and Laboratory Information Management System (LIMS) are often used interchangeably, LIS 
typically focuses on clinical operations, whereas LIMS encompasses other fields such as public health, 
pharmaceuticals, research and development, manufacturing, food and beverage, forensics, and chemicals (3). The 
modern LIS has evolved to incorporate new functionalities, such as configurable clinical decision support rules, 
system integration, laboratory outreach tools, and support for point-of-care testing (POCT) data. Some LIS 
modules are now integrated into Electronic Medical Record (EMR) and Electronic Health Record (EHR) systems, 
offering enterprise-wide solutions that cover multiple aspects of laboratory management (4).

The distinction between LIS and LIMS has blurred in recent years, with vendors using the "LIMS" acronym to 
market their clinical laboratory data management systems (5). These advancements highlight the evolving nature 
of LIS and its significance in streamlining laboratory operations and improving patient care. Armed Forces 
Institute of Pathology (AFIP) Dhaka endeavoring ceaselessly for laboratory automation and started in 2014. It 
started providing service through the software laboratory information system (LIS) to all departments since 2017. 
A busy medical lab may have hundreds of patients each week. It can be very difficult to keep all this information 
organized, but a LIS does just that. A LIS helps to keep all this information organized, which is vitally important 
for a medical lab to run smoothly. There is ample research regarding Electronic Health Record (EHR) usability, 
but very little information about the usability of laboratory information systems (LISs). It is a big question how it 
is going on with provider’s satisfaction, challenges and limitations faced by the staffs or providers this study may 
find all those points regarding the new lab automation system and ultimately can help to implement this system 
in all other CMHs of Bangladesh Armed Forces. 

Methods and Materials 

This study used cross-sectional analytic method. It included all the providers at the Armed Forces Institute of 
Pathology (AFIP) who were involved with the Laboratory Information System (LIS). Data were collected through 
multiple visits and questionnaires from November 2017 to July 2018. The participants were staff members from 
various departments at AFIP, including Microbiology and Immunology, Histopathology, Biochemistry, 
Hematology, Clinical pathology, and Blood Transfusion. Those not involved with LIS and new staff members 
with less than 2 months of experience were excluded from the study. Initially, there were 70 staff members 
providing laboratory services with LIS, but 2 were missed due to transfers, resulting in a final sample size of 68. 
This sample represented the entire population, as the study used total population sampling, which examines the 
entire population as a purposive sampling technique.

A self-administered semi-structured questionnaire was developed in English through collaboration with a 
knowledgeable guide. Valuable input and guidance helped refine the questionnaire. It underwent a pretesting 
phase at AFIP to assess wording, sequence, and suitability based on feedback from a small group, leading to 
necessary modifications for clarity and effectiveness with the intended respondents. Due to the busy schedules 

and concerns about potential career implications, the researcher had to make multiple visits to each individual to 
collect the questionnaires. After data collection, the information was checked, cleaned, and entered into a 
computer program (SPSS) for analysis. The analysis was conducted using SPSS-25.

Results

The study involved approximately 70 personnel utilizing the Laboratory Information System (LIS) for patient 
pathological tests. A total of 68 completed questionnaires were collected, with 2 individuals excluded due to 
transfer. The data were analyzed using SPSS version 25. The findings are stated in following tables and figures:

Table 1 Distribution of respondents by their knowledge of computer skills (n=68)

Table 1 revealed that among the respondents, 30 (44.1%) have good computer knowledge, 21 (30.9%) average 
and 17 (25%) poor computer knowledge.

Table 2 Distribution of respondents by training mode of respondents in LIS (n=68)

Table 2 described the way of training respondents gained regarding LIS. Staff working with LIS trained by 
software company 5 (7.4%), by Armed Forces Institute of Pathology (AFIP) 39 (57.4%), self-trained 17 (25%), 
self + AFIP 7(10.3%).

Figure 1 Distribution of respondents by their sex

Figure 1 shows the distribution of respondents by sex. Among the respondents 48 (70.6%) were male and 20 
(29.4%) were female. The male and female ratio was 2.4.

The findings revealed that a majority of the respondents (89.7%) expressed satisfaction with the LIS, while a 
small proportion (2.9%) reported dissatisfaction.

Figure 2 Distribution of respondents by their overall satisfaction level regarding LIS

Figure 2 revealed that direct responses from the respondents to a single question about overall satisfaction 
regarding LIS activities. Here all 68 staff’s responses to satisfaction grading in ascending order- very poor (1), 
poor (2), average (3), good (4), very good (5) in questionnaire. It reveals satisfaction - very good 19 (27.9%), good 
28 (41.2%), average 15 (22.1%), poor 1 (1.5%), very poor 5 (7.4%). For easy understanding if satisfaction defined 
as satisfied= (good + very good), average, and dissatisfied= (poor+ very poor) then satisfied were 47 (69.1%), 
average 15 (22.1%), and dissatisfied were 6 (8.9%).

Figure 3 Distribution of respondents by their views on LIS improves performance of lab investigation

Figure 3 shows that (55.9% + 38.2%) = 94.1% agreed, (0%+1.5%) = 1.5% disagreed, 1 (1.5%) neutral, and 2 
(2.9%) non-responding response to question that LIS improves the performance of the lab investigations. 
Strongly agree and partially agree were considered as agreed; Partially disagree and strongly disagree were 
considered as disagreed.

Introduction

Epidemiological Aspect: Thyroid disorders affect a large proportion of the population and are the most common 
endocrine disease worldwide. The incidence of HT is rapidly increasing due to the availability of facilities for the 
detection of disease and increased life expectancy of the population globally, this has been described by authors 
like Jeffrey R et al (1). Worldwide more than one billion people are estimated to be iodine-deficient, however, it 
is unknown what the exact percentage of hypothyroidism. In the United States, one study reported HT occurs in 
0.3–0.4% of people (2). Subclinical hypothyroidism, a milder form of hypothyroidism is marked by normal 
thyroxine levels and an elevated TSH level was found in 4.3% –8.5% of people in the USA (2). Hypothyroidism 
(both overt and subclinical) is more common in women than in men. People over the age of 60 are more 
commonly affected (3). Increased iodine intake appears to cause an increase in the prevalence of hypothyroidism 
(4). The American Thyroid Association reported that 20 million Americans have some form of thyroid disease and 
that more than 12% of US residents will develop thyroid disease at some point in their lives (5).  

A meta-analysis of the epidemiology of thyroid dysfunction in European was conducted in 2014. The authors (6) 
stated that the prevalence of undiagnosed thyroid dysfunction was analyzed in 7 studies, with an average score of 
6.71%, in which 4.94% and 1.72% were found to be undiagnosed hypothyroidism and hyperthyroidism, 
respectively. The prevalence of previously diagnosed and undiagnosed thyroid dysfunction was assessed in 9 
studies, with an average score of 3.82% (6). Another study in India done by Sangeeta Pahwa, and Sabia Mangatet 
found that the Prevalence of thyroid dysfunction was high in the pregnant study group in first-trimester pregnant 
women, with subclinical hypothyroidism in 6%, overt hypothyroidism in 2% (7).

Review Article 

Hypothyroidism: If not treated in time, it leads to an 
underperforming population

Faridul Alam1, Shaila Sharmin2
1Bangladesh University of Health Sciences, Dhaka, Bangladesh.

2Institute of Nuclear Medicine and Allied Science, Dhaka, Bangladesh.

ABSTRACT
Thyroid dysfunction has detrimental effects on human health especially in pregnant women, children, patients with cardiovascular and 
other diseases. Hypothyroidism (HT) is the most common thyroid disease (TD) that occurs due to low circulating thyroxine and affects 
human mental and physical health. The diagnosis of hypothyroidism (HT) is based primarily on biochemical parameters, with 
thyroid-stimulating hormone (TSH) levels (elevated above normal) being the most sensitive indicator of thyroid status. It can present 
with a number of symptoms, such as poor ability to tolerate colds, a feeling of tiredness, constipation, slow heart rate, depression, 
weight gain, and low cognitive function. Its clinical manifestations in the elderly may be less obvious than other conditions related to 
aging. Thyroid function test interpretation may be altered due to the presence of non-thyroidal illness. Special considerations may 
apply in planning treatment due to changes in the metabolic clearance of thyroid hormone, drug interactions, and potential adverse 
reactions. In this article we will discuss the burden and impact of diseases in society, also discussing how low hormones affect different 
organs and the physiology of the body. We also discussed how to harm the HT in our generation.

Keywords: Hypothyroidism, cognitive function, mental health, physical health.

© Bangladesh Journal of Health and Allied Sciences. All right reserved. An Official Journal of Bangladesh University of Health Sciences (BUHS)

*Correspondence to: : Prof. Dr. Faridul Alam, Vice Chancellor, Bangladesh University of Health Sciences, e-mail: vc@buhs.ac.bd

OPEN ACCESS 

Received : February 10, 2023
Accepted  : May 16, 2023
Published  : July 1, 2023

Table 3 Responses on working experience of staffs working with LIS (n=68)

Table 3 shows the working experience of staff working with LIS. Maximum staffs 54 (79.4%) had >2 years of 
experience, 9 (13.2%) of <1 year and 5(7.4%) of 1-2 years of experience of working with the laboratory system.

Table 4 Relationship between educational status and satisfaction of the respondents about LIS

Table 4 shows the association between education and satisfaction is statistically insignificant (Chi squared value 
is 0.632, p value is equal to 0.4266).

Table 5 Relationship between sex status and satisfaction of the respondents about LIS

Table 5 revealed that the the association between sex and satisfaction is statistically significant (Chi squared value 
is 5.365, p value equals to 0.0205).

During the study, respondents provided valuable comments and suggestions regarding the newly established LIS 
in AFIP. Approximately 44% of the respondents shared their views. Some expressed satisfaction with the system's 
understandability, performance, and benefits for both lab personnel and patients. However, concerns were raised 
regarding issues such as data collection procedures, temporary unavailability of power supply, internet or server 
functions, incorrect information from test sample containers, and the need for better data preservation. Other 
suggestions included connecting the LIS with other military hospitals, improving sample transportation, 
introducing an auto signature system, enhancing training opportunities, enabling online report delivery, and 
improving the speed, capacity, and storage of computer systems. Additionally, requests were made for the 
introduction of e-mail report delivery and administrative permission for necessary system improvements.

Overall, this study highlighted a high level of satisfaction among lab personnel using the LIS in the Armed Forces 
Institute of Pathology. However, it also identified areas for improvement, including data collection processes, 
system reliability, and communication between different military hospitals. The feedback and suggestions 

provided by the respondents will play a crucial role in enhancing the usability and effectiveness of the LIS in 
AFIP, ultimately benefiting both lab personnel and patients.

Discussion

There is ample research on EHR usability while there is little information on the usability of laboratory 
information systems (LISs). Furthermore, LISs facilitate the timely provision of a getting the information needed 
by physicians to make patient care decisions. 

Out of 68 interviewees only 30 (44%) put their comments in the suggestion part of the questionnaire. Many of 
them remained silent to give any comment despite assuring in questionnaire that nothing will happen in their 
career if they comment. This might be a cultural issue since study place was in a military institution. In the study, 
a total of 58 (85.3%) respondents said that the system could be able to show data of previous period of same tests 
and 10 (14.7%) said the system can’t retrieve the data properly. Either the retrieval function is N/A for that 
respondent or really sometime LIS failed to retrieve the previous data properly. It may show the summation 
picture of the same tests of previous time but not the whole tests of individual patient of previous time instantly.

Respondents of this study were from different departments which includes Microbiology and Immunology-14 
(20.6%), Histopathology-14 (20.6%), Administration group-19 (27.9%), Biochemistry and Haematology both 
had 7 (10.3%) and 4 (5.9%) were from Clinical pathology, and 3 (4.4%) were from Blood Transfusion department. 
In contrast with another study, considering occupation, the main group of the users were grade II laboratory 
technicians (47.4%), followed by grade I laboratory technicians (19.0%), administrative workers (16.0%), 
phlebotomists (9.0%), department supervisors (5.2%), and pathologist (3.4%) (6). 

While this study demonstrated high levels of satisfaction among the staff members utilizing the LIS, it is 
important to note that other research, such as the study by Mathew and Marc (2017) on the usability evaluation of 
laboratory information systems, highlighted overall dissatisfaction with LIS usability (6). Conversely, the 
evaluation of the LIS in two hospitals yielded positive results among laboratory staff (7). The study also revealed 
that a majority of respondents (88.2%) agreed that the LIS improved performance, with a significant proportion 
acknowledging its role in facilitating sample distribution (81.1%). These findings align with another study, which 
reported similar agreement levels regarding sample distribution (6). The mean age of the respondents was 34.59 
years (SD ± 8.808), with the majority falling within the 31-40 year’ age group (45.6%). In terms of gender, 70.6% 
of respondents were male, while 29.4% were female. In contrast, another study (6) reported that 53.4% of 
respondents were female, with the majority falling within the age groups of <30 years and 31-40 years (6). 
However, 7.4% of respondents did not provide a response. In contrast, a previous study indicated that 98% of 
users rated their satisfaction with the overall service of the Laboratory as 3 or higher (8).

This study found most of the staff working with LIS for laboratory service were satisfied and they agreed that the 
system is beneficial for patients and lab personnel, but research work accomplished on ‘Usability Evaluation of 
Laboratory Information Systems (7)’ includes total number of 446 usability surveys, and finally study results 
indicate that overall usability of LISs is not satisfactory. But they studied Evaluating the Usability of the 
Laboratory Information System (LIS) in two hospitals and found positive results among lab staff (7). 
Furthermore, there are a few technical issues raised by lab personnel, for example, the system stops working due 
to poor internet connection and temporary unavailability of power supply. Limitation of data storage and 
preservation is also a key issue. Regular user training, system support and maintenance was a concern from lab 
personnel as well. 

Some departments manually report lab test results, while all departments test results should report automatically. 
They need to get the test result directly from analyzer to computer to increase the accuracy and efficiency of the 
test results. To enable this feature, proper software and hardware integration is highly required. It is difficult to 
correct any error after printing the final reports. In the current system, if there is any correction needed, when 
observation and tick sign removed, printed report come out with blank space with the electronic signature only. 
There should be an option to hold the report without printing the paper with an electronic signature at the stage of 
finalization. There is a growing demand to send test reports to the patient via email. Administrative permission is 
required to introduce this service among patients in AFIP. Online availability of lab reports is also a concern 
among lab personnel. Since the study took place in a military institution, results of the study might be influenced 
by the context. Further studies are needed apart from the military institution, to find other insights to improve 
other avenues for further providers’ satisfaction.

Conclusions

In the era of digitalization, advancements in medical science and information technology have led to the 
emergence of Hospital Information Management Systems (HIMS), including Laboratory Information Systems 
(LIS). These systems assist doctors in efficiently managing patients by providing quick and accurate test results. 
As patient loads continue to increase, pathological laboratories face the challenge of managing the influx of 
patients. To address this, various technologies have been developed to ease the workload. In 2017, the Armed 
Forces Institute of Pathology (AFIP) in Dhaka implemented a laboratory software called LIS. This study, 
conducted at AFIP, aimed to identify factors influencing the satisfaction of staff members working with the newly 
established LIS. The findings revealed high satisfaction levels among staff using the LIS for laboratory services. 
Further studies are recommended to explore additional insights for enhancing provider satisfaction and to gather 
the perspectives of clients and patients regarding the LIS, which were not included in this study.
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Meta-analysis was done recently in Europe (2019), which included 20 studies, showing a 4.7% prevalence of 
undiagnosed total (subclinical plus clinical) hypothyroidism in Europe. Among them 0.65% present undiagnosed 
clinical hypothyroidism and 4.11% present undiagnosed subclinical hypothyroidism (8). 

A study done by Mendes D. reported (9) several factors such as age, gender, ethnicity, and geographical location 
may affect the prevalence of thyroid dysfunction. The geographical location appears to be associated with dietary 
iodine intake. They also find the prevalence of hypothyroidism is usually higher in women than in men among 
individuals ≥65 years of age.

In Bangladesh actually, we have no population-based study, but our clinical experience says a higher rate of 
clinical and sub-clinical hypothyroidism in our population with the maximum number of patients remaining 
undetected. According to a study done (10) by Das CK and his group show in Dhaka City, hypothyroid was found 
in 3.8%, and subclinical hypothyroid was found in 3.46 %., 16% of Bangladeshi pregnant women are suffering 
from thyroid disorders, 7.3% hypothyroidism and 3% hyperthyroidism.  About 20% of the population suffers 
from TD in their lifetime.  

Main causes of Hypothyroidism:  Autoimmune thyroiditis is the number one cause of HT among the elderly, as it 
is in younger persons. Primary HT is a prevalent disease globally. It may be endemic in iodine-deficient areas. It is 
also a common disease in iodine-sufficient regions as reported in a f population-based study by Wiersinga WM (11).  

Carle A at et., (12) noted in 2016 that about 57% of patients presenting with primary hypothyroidism carried a 
diagnosis of autoimmune thyroiditis, while 32% carried a diagnosis of postsurgical HT and 12% had a diagnosis 
of post-radioiodine hypothyroidism. Only 2% of the patients in this referral population presented with 
documented evidence of secondary hypothyroidism. The incidence of post-ablative HT has also been noted in 
good numbers in society.

Other important reasons for HT are congenital defects in thyroid hormone biosynthesis, iodine deficiency, and 
iodine excess.  Drugs: antithyroid agents, lithium, natural and synthetic goitrogenic chemicals, and tyrosine 
kinase inhibitors are also reported as causes of Hypothyroidism.

Pathophysiology of Hypothyroidism on different organs and functions

Thyroxine is a master hormone working on every cell, system, and organ from foot to head. The deficiency of 
thyroid hormone causes negative effects on almost every cell, system and ultimately there is a mild to severe 
detrimental effect on body physiology leading to physical and mental disability. Here we will discuss some of the 
pathophysiology of HT.

Skin: The characteristic pathologic finding in hypothyroidism is a peculiar mucinous nonpitting edema 
(myxedema), which deposits in the dermis like many other many organs. Myxedema is due to the accumulation 
of hyaluronic acid and other glycosaminoglycans in the interstitial tissue. Hydrophilic molecules hold water. 
There is hyperkeratotic plugging of sweat glands and hair follicles. The dermis is edematous, and the collagen 
fibers are separated, swollen, and frayed (13). Skeletal muscle cells are also swollen and appear grossly to be pale 
and edematous.  

Voice: The voice is husky, low-pitched, and coarse. The speech is deliberate and slow. Often there is difficulty in 
speaking. Certain words are stumbled and slurred, as in alcoholic intoxication. The enlargement of the tongue and 
thinking of lips may be caused behind.

Renal: The kidney is grossly normal in HT. The blood vessels often show prominent atherosclerosis in HT. 
Salomon MI, DiScala V, Grisham E, et al; studied a long time ago stated that light and electron microscopic study 
of renal biopsy samples have shown thickening of the glomerular and tubular basement membranes, a 
proliferation of the endothelial and mesangial cells, intracellular inclusions, and extracellular deposition of 

amorphous material with characteristics of acid mucopolysaccharides in HT (14). Clinical evidence of renal 
failure is not often found, but laboratory examination may disclose certain changes from normal renal functions 
serum creatinine is raised by 10-20%, normalizing after L-T4 treatment.

Metabolic side hypothyroidism: Energy. Thyroid hormone deficiency slows energy metabolism as a result there 
was a decrease in resting energy expenditure, oxygen consumption, and utilization of substrates. There was also 
reduced protein metabolism (15).

Carbohydrate. In HT glucose absorption from the intestine is slower than in normal conditions. Glycosylated 
hemoglobin is normal (16). The occurrence of hypoglycemia in hypothyroid patients should alert the physician to 
concomitant diseases (e.g., hypopituitarism). The development of hypothyroidism in patients with 
insulin-dependent diabetes mellitus may require lowering the insulin dose to counteract the decreased rate of 
insulin degradation.

Lipid. Biosynthesis of fatty acids and lipolysis are reduced.  The lipid changes bear in general a reciprocal 
relationship to the level of thyroid activity. The increased serum cholesterol in hypothyroidism may represent an 
alteration in a substrate steady-state level caused by a transient proportionally greater retardation in degradation 
than in synthesis (17).

Neurologic aspect: A tendency to poor coordination was noted originally by the Myxoedema Commission (18) 
and described by the study of a series of myxedematous patients with ataxia, intention tremor, nystagmus, and 
dysdiadochokinesia. Ataxia has been noted in 8 percent of a large series of hypothyroid patients. These symptoms 
show a prompt and definite decrease after replacement therapy with thyroid hormone (19).

Sensory events: Numbness, tingling, and painful paresthesias are frequent and are especially common in HT after 
surgery or after radio-iodine therapy. Paresthesias were present in 79% of patients (19). A metachromatic 
infiltration has been found in the lateral femoral, cutaneous nerve, and sural nerve, there together with axon 
cylinder degeneration (20).

Mental Symptoms. Murray IPC reported in his study in 1961 (20) that the mental condition of patients with overt 
hypothyroidism may be one of early presentation. Memory is usually impaired and attention think was reduced. 
The emotional level usually seems low.  The cognitive function of patients with moderate to severe hypothyroidism 
was low performing, with recent memory loss, reduced attention span, and slow reaction time (21). 

Psychiatric: Hypothyroidism may present with the psychiatric symptom of depression or dementia (22) Patients 
are generally akinetic, though isolated case reports appear of patients who became hypomanic and agitated. It has 
been reported that psychosis with hallucinations may occur (23). Every patient with depression is to be evaluated 
for HT (24). Cerebral blood flow, oxygen consumption, and glucose consumption have been reported to be 
diminished in proportion to the drop in metabolism in the rest of the body.

Cardiovascular manifestations: Danzi S, Klein I. Kilein I, Danzi S (25) stated hypothyroidism decreases tissue 
thermogenesis by 5-8% and increases resistance in peripheral arterioles through the direct effect of T3 on vascular 
smooth muscle cells. Usually, diastolic blood pressure rises and the afterload of the heart increases. Cardiac 
chronotropy and inotropy are reduced. 

Systemic cardiovascular changes: Pulse rate and stroke volume are diminished in HT and cardiac output is 
accordingly decreased. The contractility of the myocardium is low. There is also a steep decline in the circulatory 
load so that the circulation rarely fails until very late in the disease.  Myocardial adenyl cyclase levels are 
reduced (26).

Cardiomegaly. In HT it embraced dilatation of the left and right sides of the heart, slow, indolent heart action with 
normal blood pressure, and lowering of the P and T waves of the electrocardiogram. After treatment with thyroid 
hormone there was a return of the dilated heart to somewhere near normal size, a more rapid pulse without 

changes in blood pressure, and a gradual return of the P and T waves to normal. These findings have been 
confirmed and extended (27). Pericardial effusion was reported to occur in HT and explained the increase in the 
transverse diameter of the heart shadow in R-ray. Effusion frequently plays a role in the increase in the size of the 
heart shadow (28).

Angina pectoris. In a few cases, angina pectoris is encountered in myxedema. There is angina or angina-like pain 
present before treatment (29). This generally indicates the presence of significant coronary artery disease since 
there is inadequate myocardial oxygenation despite reduced cardiac output and O2 utilization (30).

Muscles. Muscle symptoms like myalgia, muscle weakness, stiffness, cramps, and easy fatiguability are prevalent 
in HT patients. Weakness in one or more muscle groups is present in 38% as evident from manual muscle strength 
testing. The symptoms are aggravated by exposure to cold (31).

GI system: Anorexia and constipation is seen in almost every case of HT. Anorexia is interpreted as the reflection 
of a reduced food requirement resulting in constipation. Constipation also results from a lowered food intake and 
decreased peristaltic activity. Even two-thirds of patients have reported weight gain, which is of moderate degree 
and due to the accumulation of fluid rather than fat. Dysphagia or heartburn may be due to disordered esophagus 
motility.

HT patients tend to drink small amounts of water and have diminished urinary output (32). Clinical evidence of 
renal failure is not often found, but laboratory examination may disclose certain departures from normal renal 
function; serum creatinine is raised by 10-20%, normalizing after L-T4 treatment. Serum cystatin C is strongly 
influenced by thyroid function, and it may give erroneous results for assessing renal function in hypothyroid 
patients (33).

Male reproductive system: The effect of HT on human spermatogenesis is evident, sperm morphology was 
significantly affected by HT. Primary hypothyroidism results in a decrease in sex hormone binding globulin 
(SHBG) and thereby in total testosterone concentrations in serum; free testosterone is either normal or reduced in 
approximately 60% of hypothyroid males (34, 35).  

Female gonads and reproduction: In hypothyroid women sex hormone binding globulin is reduced and so as 
serum estradiol, estrone, and testosterone (36). A recent study shows that serum TSH levels are a significant 
predictor of fertilization failure in women undergoing in vitro fertilization (IVF). There is a known association 
between hypothyroidism and decreased fertility. A particular study reports that 34% of HT women became 
pregnant without treatment: 11% of them had overt and 89% had subclinical hypothyroidism (37). So, 
hypothyroidism does not always cause infertility. 

Pregnancy: If HT is not treated in time adverse outcomes for mother and child are evident from many studies. A 
review of studies on the diagnosis and treatment of thyroid diseases during pregnancy and postpartum have been 
published in updated guidelines (38). The study shows if hypothyroid women become pregnant and maintain the 
pregnancy there is an increased risk for early and late obstetrical complications. There is an increased incidence 
and prevalence of miscarriage, anemia, gestational hypertension, placental abruption, and postpartum 
hemorrhages. These complications were more common with overt than with subclinical HT. This study also 
reported that adequate thyroxine treatment reduces risk of a poorer obstetrical outcome. Untreated maternal overt 
hypothyroidism is also complicated with bad neonatal outcomes such as premature birth, low birth weight, and 
respiratory distress.

Hypothyroid mothers’ children are at risk of physical and mental problems. A number of studies were done in 
different institutes. The study done by Man et al., (39), Rovet et al., (40), and Pop et al., (41) methodically studied 
that children born to HT mothers had a significantly increased risk of low IQ scores, neuropsychological 
developmental indices and learning abilities. They also showed that the IQ scores of untreated women with 

July 2023;1(1):                                        Alam   et  al

hypothyroidism were seven points below the mean IQs of children of healthy women and women treated with 
thyroxine. This risk also belongs to children born not only to untreated women but also women with suboptimal 
treatment. So, for future healthy generations, adequate measures are required to detect hypothyroidism in 
expecting mothers.

Respiratory: Wilson and Bedell (42) in their study found a normal vital capacity of lung and arterial PCO2 in 16 
patients. They also found a decreased maximal breathing capacity, decreased diffusion capacity, and decreased 
ventilatory response to carbon dioxide. The decreased ventilatory drive is present in about 33% of hypothyroid 
patients, and the response to hypoxia returns rapidly by a week of thyroxin treatment. Weakness of the respiratory 
muscles may be a cause of alveolar hypoventilation. Radiologic lung disorders suggestive of fibrotic disease are 
with severe HT. It usually resolves with levothyroxine therapy (43). Myxedematous patients are more subject to 
respiratory tract infections.

Diabetes: In HT Reduced glucose absorption from the gastrointestinal tract accompanied by prolonged peripheral 
glucose accumulation, gluconeogenesis, diminished hepatic glucose output, and reduced disposal of glucose are 
hallmarks of hypothyroidism (44). In overt or subclinical hypothyroidism insulin resistance leads to 
glucose-stimulated insulin secretion.

Screening for Hypothyroidism: Helfand M and Capro LM did a screening of the adult population in 1990 and 
reported the sensitive TSH assay may be used for screening if required in the adult population. Case-finding 
strategies have been carried out successfully. By screening unknown hypothyroidism was found in 0.64% of 
screening for cervical ca, 0.45% of women attending a primary health care unit, and subclinical hypothyroidism 
in 1.6%. Patients admitted to geriatric units also benefit from routine testing as 2% to 5% have treatable thyroid 
disease, but patients hospitalized with acute illness do not benefit from routine thyroid function tests due to 
frequent interference of test results by the sick euthyroid syndrome (45, 46).

Conclusions: The thyroid hormone is a metabolic hormone that works in every area of the body. It is essential for 
neurodevelopment and neuronal function. It is working on cells for their energy and metabolism, so any 
deprivation of thyroid hormone can lead to harmful effects on the body. So, hypothyroidism can lead to low 
performance, low IQ, and a depressed population. 
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Meta-analysis was done recently in Europe (2019), which included 20 studies, showing a 4.7% prevalence of 
undiagnosed total (subclinical plus clinical) hypothyroidism in Europe. Among them 0.65% present undiagnosed 
clinical hypothyroidism and 4.11% present undiagnosed subclinical hypothyroidism (8). 

A study done by Mendes D. reported (9) several factors such as age, gender, ethnicity, and geographical location 
may affect the prevalence of thyroid dysfunction. The geographical location appears to be associated with dietary 
iodine intake. They also find the prevalence of hypothyroidism is usually higher in women than in men among 
individuals ≥65 years of age.

In Bangladesh actually, we have no population-based study, but our clinical experience says a higher rate of 
clinical and sub-clinical hypothyroidism in our population with the maximum number of patients remaining 
undetected. According to a study done (10) by Das CK and his group show in Dhaka City, hypothyroid was found 
in 3.8%, and subclinical hypothyroid was found in 3.46 %., 16% of Bangladeshi pregnant women are suffering 
from thyroid disorders, 7.3% hypothyroidism and 3% hyperthyroidism.  About 20% of the population suffers 
from TD in their lifetime.  

Main causes of Hypothyroidism:  Autoimmune thyroiditis is the number one cause of HT among the elderly, as it 
is in younger persons. Primary HT is a prevalent disease globally. It may be endemic in iodine-deficient areas. It is 
also a common disease in iodine-sufficient regions as reported in a f population-based study by Wiersinga WM (11).  

Carle A at et., (12) noted in 2016 that about 57% of patients presenting with primary hypothyroidism carried a 
diagnosis of autoimmune thyroiditis, while 32% carried a diagnosis of postsurgical HT and 12% had a diagnosis 
of post-radioiodine hypothyroidism. Only 2% of the patients in this referral population presented with 
documented evidence of secondary hypothyroidism. The incidence of post-ablative HT has also been noted in 
good numbers in society.

Other important reasons for HT are congenital defects in thyroid hormone biosynthesis, iodine deficiency, and 
iodine excess.  Drugs: antithyroid agents, lithium, natural and synthetic goitrogenic chemicals, and tyrosine 
kinase inhibitors are also reported as causes of Hypothyroidism.

Pathophysiology of Hypothyroidism on different organs and functions

Thyroxine is a master hormone working on every cell, system, and organ from foot to head. The deficiency of 
thyroid hormone causes negative effects on almost every cell, system and ultimately there is a mild to severe 
detrimental effect on body physiology leading to physical and mental disability. Here we will discuss some of the 
pathophysiology of HT.

Skin: The characteristic pathologic finding in hypothyroidism is a peculiar mucinous nonpitting edema 
(myxedema), which deposits in the dermis like many other many organs. Myxedema is due to the accumulation 
of hyaluronic acid and other glycosaminoglycans in the interstitial tissue. Hydrophilic molecules hold water. 
There is hyperkeratotic plugging of sweat glands and hair follicles. The dermis is edematous, and the collagen 
fibers are separated, swollen, and frayed (13). Skeletal muscle cells are also swollen and appear grossly to be pale 
and edematous.  

Voice: The voice is husky, low-pitched, and coarse. The speech is deliberate and slow. Often there is difficulty in 
speaking. Certain words are stumbled and slurred, as in alcoholic intoxication. The enlargement of the tongue and 
thinking of lips may be caused behind.

Renal: The kidney is grossly normal in HT. The blood vessels often show prominent atherosclerosis in HT. 
Salomon MI, DiScala V, Grisham E, et al; studied a long time ago stated that light and electron microscopic study 
of renal biopsy samples have shown thickening of the glomerular and tubular basement membranes, a 
proliferation of the endothelial and mesangial cells, intracellular inclusions, and extracellular deposition of 

amorphous material with characteristics of acid mucopolysaccharides in HT (14). Clinical evidence of renal 
failure is not often found, but laboratory examination may disclose certain changes from normal renal functions 
serum creatinine is raised by 10-20%, normalizing after L-T4 treatment.

Metabolic side hypothyroidism: Energy. Thyroid hormone deficiency slows energy metabolism as a result there 
was a decrease in resting energy expenditure, oxygen consumption, and utilization of substrates. There was also 
reduced protein metabolism (15).

Carbohydrate. In HT glucose absorption from the intestine is slower than in normal conditions. Glycosylated 
hemoglobin is normal (16). The occurrence of hypoglycemia in hypothyroid patients should alert the physician to 
concomitant diseases (e.g., hypopituitarism). The development of hypothyroidism in patients with 
insulin-dependent diabetes mellitus may require lowering the insulin dose to counteract the decreased rate of 
insulin degradation.

Lipid. Biosynthesis of fatty acids and lipolysis are reduced.  The lipid changes bear in general a reciprocal 
relationship to the level of thyroid activity. The increased serum cholesterol in hypothyroidism may represent an 
alteration in a substrate steady-state level caused by a transient proportionally greater retardation in degradation 
than in synthesis (17).

Neurologic aspect: A tendency to poor coordination was noted originally by the Myxoedema Commission (18) 
and described by the study of a series of myxedematous patients with ataxia, intention tremor, nystagmus, and 
dysdiadochokinesia. Ataxia has been noted in 8 percent of a large series of hypothyroid patients. These symptoms 
show a prompt and definite decrease after replacement therapy with thyroid hormone (19).

Sensory events: Numbness, tingling, and painful paresthesias are frequent and are especially common in HT after 
surgery or after radio-iodine therapy. Paresthesias were present in 79% of patients (19). A metachromatic 
infiltration has been found in the lateral femoral, cutaneous nerve, and sural nerve, there together with axon 
cylinder degeneration (20).

Mental Symptoms. Murray IPC reported in his study in 1961 (20) that the mental condition of patients with overt 
hypothyroidism may be one of early presentation. Memory is usually impaired and attention think was reduced. 
The emotional level usually seems low.  The cognitive function of patients with moderate to severe hypothyroidism 
was low performing, with recent memory loss, reduced attention span, and slow reaction time (21). 

Psychiatric: Hypothyroidism may present with the psychiatric symptom of depression or dementia (22) Patients 
are generally akinetic, though isolated case reports appear of patients who became hypomanic and agitated. It has 
been reported that psychosis with hallucinations may occur (23). Every patient with depression is to be evaluated 
for HT (24). Cerebral blood flow, oxygen consumption, and glucose consumption have been reported to be 
diminished in proportion to the drop in metabolism in the rest of the body.

Cardiovascular manifestations: Danzi S, Klein I. Kilein I, Danzi S (25) stated hypothyroidism decreases tissue 
thermogenesis by 5-8% and increases resistance in peripheral arterioles through the direct effect of T3 on vascular 
smooth muscle cells. Usually, diastolic blood pressure rises and the afterload of the heart increases. Cardiac 
chronotropy and inotropy are reduced. 

Systemic cardiovascular changes: Pulse rate and stroke volume are diminished in HT and cardiac output is 
accordingly decreased. The contractility of the myocardium is low. There is also a steep decline in the circulatory 
load so that the circulation rarely fails until very late in the disease.  Myocardial adenyl cyclase levels are 
reduced (26).

Cardiomegaly. In HT it embraced dilatation of the left and right sides of the heart, slow, indolent heart action with 
normal blood pressure, and lowering of the P and T waves of the electrocardiogram. After treatment with thyroid 
hormone there was a return of the dilated heart to somewhere near normal size, a more rapid pulse without 

changes in blood pressure, and a gradual return of the P and T waves to normal. These findings have been 
confirmed and extended (27). Pericardial effusion was reported to occur in HT and explained the increase in the 
transverse diameter of the heart shadow in R-ray. Effusion frequently plays a role in the increase in the size of the 
heart shadow (28).

Angina pectoris. In a few cases, angina pectoris is encountered in myxedema. There is angina or angina-like pain 
present before treatment (29). This generally indicates the presence of significant coronary artery disease since 
there is inadequate myocardial oxygenation despite reduced cardiac output and O2 utilization (30).

Muscles. Muscle symptoms like myalgia, muscle weakness, stiffness, cramps, and easy fatiguability are prevalent 
in HT patients. Weakness in one or more muscle groups is present in 38% as evident from manual muscle strength 
testing. The symptoms are aggravated by exposure to cold (31).

GI system: Anorexia and constipation is seen in almost every case of HT. Anorexia is interpreted as the reflection 
of a reduced food requirement resulting in constipation. Constipation also results from a lowered food intake and 
decreased peristaltic activity. Even two-thirds of patients have reported weight gain, which is of moderate degree 
and due to the accumulation of fluid rather than fat. Dysphagia or heartburn may be due to disordered esophagus 
motility.

HT patients tend to drink small amounts of water and have diminished urinary output (32). Clinical evidence of 
renal failure is not often found, but laboratory examination may disclose certain departures from normal renal 
function; serum creatinine is raised by 10-20%, normalizing after L-T4 treatment. Serum cystatin C is strongly 
influenced by thyroid function, and it may give erroneous results for assessing renal function in hypothyroid 
patients (33).

Male reproductive system: The effect of HT on human spermatogenesis is evident, sperm morphology was 
significantly affected by HT. Primary hypothyroidism results in a decrease in sex hormone binding globulin 
(SHBG) and thereby in total testosterone concentrations in serum; free testosterone is either normal or reduced in 
approximately 60% of hypothyroid males (34, 35).  

Female gonads and reproduction: In hypothyroid women sex hormone binding globulin is reduced and so as 
serum estradiol, estrone, and testosterone (36). A recent study shows that serum TSH levels are a significant 
predictor of fertilization failure in women undergoing in vitro fertilization (IVF). There is a known association 
between hypothyroidism and decreased fertility. A particular study reports that 34% of HT women became 
pregnant without treatment: 11% of them had overt and 89% had subclinical hypothyroidism (37). So, 
hypothyroidism does not always cause infertility. 

Pregnancy: If HT is not treated in time adverse outcomes for mother and child are evident from many studies. A 
review of studies on the diagnosis and treatment of thyroid diseases during pregnancy and postpartum have been 
published in updated guidelines (38). The study shows if hypothyroid women become pregnant and maintain the 
pregnancy there is an increased risk for early and late obstetrical complications. There is an increased incidence 
and prevalence of miscarriage, anemia, gestational hypertension, placental abruption, and postpartum 
hemorrhages. These complications were more common with overt than with subclinical HT. This study also 
reported that adequate thyroxine treatment reduces risk of a poorer obstetrical outcome. Untreated maternal overt 
hypothyroidism is also complicated with bad neonatal outcomes such as premature birth, low birth weight, and 
respiratory distress.

Hypothyroid mothers’ children are at risk of physical and mental problems. A number of studies were done in 
different institutes. The study done by Man et al., (39), Rovet et al., (40), and Pop et al., (41) methodically studied 
that children born to HT mothers had a significantly increased risk of low IQ scores, neuropsychological 
developmental indices and learning abilities. They also showed that the IQ scores of untreated women with 

hypothyroidism were seven points below the mean IQs of children of healthy women and women treated with 
thyroxine. This risk also belongs to children born not only to untreated women but also women with suboptimal 
treatment. So, for future healthy generations, adequate measures are required to detect hypothyroidism in 
expecting mothers.

Respiratory: Wilson and Bedell (42) in their study found a normal vital capacity of lung and arterial PCO2 in 16 
patients. They also found a decreased maximal breathing capacity, decreased diffusion capacity, and decreased 
ventilatory response to carbon dioxide. The decreased ventilatory drive is present in about 33% of hypothyroid 
patients, and the response to hypoxia returns rapidly by a week of thyroxin treatment. Weakness of the respiratory 
muscles may be a cause of alveolar hypoventilation. Radiologic lung disorders suggestive of fibrotic disease are 
with severe HT. It usually resolves with levothyroxine therapy (43). Myxedematous patients are more subject to 
respiratory tract infections.

Diabetes: In HT Reduced glucose absorption from the gastrointestinal tract accompanied by prolonged peripheral 
glucose accumulation, gluconeogenesis, diminished hepatic glucose output, and reduced disposal of glucose are 
hallmarks of hypothyroidism (44). In overt or subclinical hypothyroidism insulin resistance leads to 
glucose-stimulated insulin secretion.

Screening for Hypothyroidism: Helfand M and Capro LM did a screening of the adult population in 1990 and 
reported the sensitive TSH assay may be used for screening if required in the adult population. Case-finding 
strategies have been carried out successfully. By screening unknown hypothyroidism was found in 0.64% of 
screening for cervical ca, 0.45% of women attending a primary health care unit, and subclinical hypothyroidism 
in 1.6%. Patients admitted to geriatric units also benefit from routine testing as 2% to 5% have treatable thyroid 
disease, but patients hospitalized with acute illness do not benefit from routine thyroid function tests due to 
frequent interference of test results by the sick euthyroid syndrome (45, 46).

Conclusions: The thyroid hormone is a metabolic hormone that works in every area of the body. It is essential for 
neurodevelopment and neuronal function. It is working on cells for their energy and metabolism, so any 
deprivation of thyroid hormone can lead to harmful effects on the body. So, hypothyroidism can lead to low 
performance, low IQ, and a depressed population. 
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Meta-analysis was done recently in Europe (2019), which included 20 studies, showing a 4.7% prevalence of 
undiagnosed total (subclinical plus clinical) hypothyroidism in Europe. Among them 0.65% present undiagnosed 
clinical hypothyroidism and 4.11% present undiagnosed subclinical hypothyroidism (8). 

A study done by Mendes D. reported (9) several factors such as age, gender, ethnicity, and geographical location 
may affect the prevalence of thyroid dysfunction. The geographical location appears to be associated with dietary 
iodine intake. They also find the prevalence of hypothyroidism is usually higher in women than in men among 
individuals ≥65 years of age.

In Bangladesh actually, we have no population-based study, but our clinical experience says a higher rate of 
clinical and sub-clinical hypothyroidism in our population with the maximum number of patients remaining 
undetected. According to a study done (10) by Das CK and his group show in Dhaka City, hypothyroid was found 
in 3.8%, and subclinical hypothyroid was found in 3.46 %., 16% of Bangladeshi pregnant women are suffering 
from thyroid disorders, 7.3% hypothyroidism and 3% hyperthyroidism.  About 20% of the population suffers 
from TD in their lifetime.  

Main causes of Hypothyroidism:  Autoimmune thyroiditis is the number one cause of HT among the elderly, as it 
is in younger persons. Primary HT is a prevalent disease globally. It may be endemic in iodine-deficient areas. It is 
also a common disease in iodine-sufficient regions as reported in a f population-based study by Wiersinga WM (11).  

Carle A at et., (12) noted in 2016 that about 57% of patients presenting with primary hypothyroidism carried a 
diagnosis of autoimmune thyroiditis, while 32% carried a diagnosis of postsurgical HT and 12% had a diagnosis 
of post-radioiodine hypothyroidism. Only 2% of the patients in this referral population presented with 
documented evidence of secondary hypothyroidism. The incidence of post-ablative HT has also been noted in 
good numbers in society.

Other important reasons for HT are congenital defects in thyroid hormone biosynthesis, iodine deficiency, and 
iodine excess.  Drugs: antithyroid agents, lithium, natural and synthetic goitrogenic chemicals, and tyrosine 
kinase inhibitors are also reported as causes of Hypothyroidism.

Pathophysiology of Hypothyroidism on different organs and functions

Thyroxine is a master hormone working on every cell, system, and organ from foot to head. The deficiency of 
thyroid hormone causes negative effects on almost every cell, system and ultimately there is a mild to severe 
detrimental effect on body physiology leading to physical and mental disability. Here we will discuss some of the 
pathophysiology of HT.

Skin: The characteristic pathologic finding in hypothyroidism is a peculiar mucinous nonpitting edema 
(myxedema), which deposits in the dermis like many other many organs. Myxedema is due to the accumulation 
of hyaluronic acid and other glycosaminoglycans in the interstitial tissue. Hydrophilic molecules hold water. 
There is hyperkeratotic plugging of sweat glands and hair follicles. The dermis is edematous, and the collagen 
fibers are separated, swollen, and frayed (13). Skeletal muscle cells are also swollen and appear grossly to be pale 
and edematous.  

Voice: The voice is husky, low-pitched, and coarse. The speech is deliberate and slow. Often there is difficulty in 
speaking. Certain words are stumbled and slurred, as in alcoholic intoxication. The enlargement of the tongue and 
thinking of lips may be caused behind.

Renal: The kidney is grossly normal in HT. The blood vessels often show prominent atherosclerosis in HT. 
Salomon MI, DiScala V, Grisham E, et al; studied a long time ago stated that light and electron microscopic study 
of renal biopsy samples have shown thickening of the glomerular and tubular basement membranes, a 
proliferation of the endothelial and mesangial cells, intracellular inclusions, and extracellular deposition of 

amorphous material with characteristics of acid mucopolysaccharides in HT (14). Clinical evidence of renal 
failure is not often found, but laboratory examination may disclose certain changes from normal renal functions 
serum creatinine is raised by 10-20%, normalizing after L-T4 treatment.

Metabolic side hypothyroidism: Energy. Thyroid hormone deficiency slows energy metabolism as a result there 
was a decrease in resting energy expenditure, oxygen consumption, and utilization of substrates. There was also 
reduced protein metabolism (15).

Carbohydrate. In HT glucose absorption from the intestine is slower than in normal conditions. Glycosylated 
hemoglobin is normal (16). The occurrence of hypoglycemia in hypothyroid patients should alert the physician to 
concomitant diseases (e.g., hypopituitarism). The development of hypothyroidism in patients with 
insulin-dependent diabetes mellitus may require lowering the insulin dose to counteract the decreased rate of 
insulin degradation.

Lipid. Biosynthesis of fatty acids and lipolysis are reduced.  The lipid changes bear in general a reciprocal 
relationship to the level of thyroid activity. The increased serum cholesterol in hypothyroidism may represent an 
alteration in a substrate steady-state level caused by a transient proportionally greater retardation in degradation 
than in synthesis (17).

Neurologic aspect: A tendency to poor coordination was noted originally by the Myxoedema Commission (18) 
and described by the study of a series of myxedematous patients with ataxia, intention tremor, nystagmus, and 
dysdiadochokinesia. Ataxia has been noted in 8 percent of a large series of hypothyroid patients. These symptoms 
show a prompt and definite decrease after replacement therapy with thyroid hormone (19).

Sensory events: Numbness, tingling, and painful paresthesias are frequent and are especially common in HT after 
surgery or after radio-iodine therapy. Paresthesias were present in 79% of patients (19). A metachromatic 
infiltration has been found in the lateral femoral, cutaneous nerve, and sural nerve, there together with axon 
cylinder degeneration (20).

Mental Symptoms. Murray IPC reported in his study in 1961 (20) that the mental condition of patients with overt 
hypothyroidism may be one of early presentation. Memory is usually impaired and attention think was reduced. 
The emotional level usually seems low.  The cognitive function of patients with moderate to severe hypothyroidism 
was low performing, with recent memory loss, reduced attention span, and slow reaction time (21). 

Psychiatric: Hypothyroidism may present with the psychiatric symptom of depression or dementia (22) Patients 
are generally akinetic, though isolated case reports appear of patients who became hypomanic and agitated. It has 
been reported that psychosis with hallucinations may occur (23). Every patient with depression is to be evaluated 
for HT (24). Cerebral blood flow, oxygen consumption, and glucose consumption have been reported to be 
diminished in proportion to the drop in metabolism in the rest of the body.

Cardiovascular manifestations: Danzi S, Klein I. Kilein I, Danzi S (25) stated hypothyroidism decreases tissue 
thermogenesis by 5-8% and increases resistance in peripheral arterioles through the direct effect of T3 on vascular 
smooth muscle cells. Usually, diastolic blood pressure rises and the afterload of the heart increases. Cardiac 
chronotropy and inotropy are reduced. 

Systemic cardiovascular changes: Pulse rate and stroke volume are diminished in HT and cardiac output is 
accordingly decreased. The contractility of the myocardium is low. There is also a steep decline in the circulatory 
load so that the circulation rarely fails until very late in the disease.  Myocardial adenyl cyclase levels are 
reduced (26).

Cardiomegaly. In HT it embraced dilatation of the left and right sides of the heart, slow, indolent heart action with 
normal blood pressure, and lowering of the P and T waves of the electrocardiogram. After treatment with thyroid 
hormone there was a return of the dilated heart to somewhere near normal size, a more rapid pulse without 

changes in blood pressure, and a gradual return of the P and T waves to normal. These findings have been 
confirmed and extended (27). Pericardial effusion was reported to occur in HT and explained the increase in the 
transverse diameter of the heart shadow in R-ray. Effusion frequently plays a role in the increase in the size of the 
heart shadow (28).

Angina pectoris. In a few cases, angina pectoris is encountered in myxedema. There is angina or angina-like pain 
present before treatment (29). This generally indicates the presence of significant coronary artery disease since 
there is inadequate myocardial oxygenation despite reduced cardiac output and O2 utilization (30).

Muscles. Muscle symptoms like myalgia, muscle weakness, stiffness, cramps, and easy fatiguability are prevalent 
in HT patients. Weakness in one or more muscle groups is present in 38% as evident from manual muscle strength 
testing. The symptoms are aggravated by exposure to cold (31).

GI system: Anorexia and constipation is seen in almost every case of HT. Anorexia is interpreted as the reflection 
of a reduced food requirement resulting in constipation. Constipation also results from a lowered food intake and 
decreased peristaltic activity. Even two-thirds of patients have reported weight gain, which is of moderate degree 
and due to the accumulation of fluid rather than fat. Dysphagia or heartburn may be due to disordered esophagus 
motility.

HT patients tend to drink small amounts of water and have diminished urinary output (32). Clinical evidence of 
renal failure is not often found, but laboratory examination may disclose certain departures from normal renal 
function; serum creatinine is raised by 10-20%, normalizing after L-T4 treatment. Serum cystatin C is strongly 
influenced by thyroid function, and it may give erroneous results for assessing renal function in hypothyroid 
patients (33).

Male reproductive system: The effect of HT on human spermatogenesis is evident, sperm morphology was 
significantly affected by HT. Primary hypothyroidism results in a decrease in sex hormone binding globulin 
(SHBG) and thereby in total testosterone concentrations in serum; free testosterone is either normal or reduced in 
approximately 60% of hypothyroid males (34, 35).  

Female gonads and reproduction: In hypothyroid women sex hormone binding globulin is reduced and so as 
serum estradiol, estrone, and testosterone (36). A recent study shows that serum TSH levels are a significant 
predictor of fertilization failure in women undergoing in vitro fertilization (IVF). There is a known association 
between hypothyroidism and decreased fertility. A particular study reports that 34% of HT women became 
pregnant without treatment: 11% of them had overt and 89% had subclinical hypothyroidism (37). So, 
hypothyroidism does not always cause infertility. 

Pregnancy: If HT is not treated in time adverse outcomes for mother and child are evident from many studies. A 
review of studies on the diagnosis and treatment of thyroid diseases during pregnancy and postpartum have been 
published in updated guidelines (38). The study shows if hypothyroid women become pregnant and maintain the 
pregnancy there is an increased risk for early and late obstetrical complications. There is an increased incidence 
and prevalence of miscarriage, anemia, gestational hypertension, placental abruption, and postpartum 
hemorrhages. These complications were more common with overt than with subclinical HT. This study also 
reported that adequate thyroxine treatment reduces risk of a poorer obstetrical outcome. Untreated maternal overt 
hypothyroidism is also complicated with bad neonatal outcomes such as premature birth, low birth weight, and 
respiratory distress.

Hypothyroid mothers’ children are at risk of physical and mental problems. A number of studies were done in 
different institutes. The study done by Man et al., (39), Rovet et al., (40), and Pop et al., (41) methodically studied 
that children born to HT mothers had a significantly increased risk of low IQ scores, neuropsychological 
developmental indices and learning abilities. They also showed that the IQ scores of untreated women with 
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hypothyroidism were seven points below the mean IQs of children of healthy women and women treated with 
thyroxine. This risk also belongs to children born not only to untreated women but also women with suboptimal 
treatment. So, for future healthy generations, adequate measures are required to detect hypothyroidism in 
expecting mothers.

Respiratory: Wilson and Bedell (42) in their study found a normal vital capacity of lung and arterial PCO2 in 16 
patients. They also found a decreased maximal breathing capacity, decreased diffusion capacity, and decreased 
ventilatory response to carbon dioxide. The decreased ventilatory drive is present in about 33% of hypothyroid 
patients, and the response to hypoxia returns rapidly by a week of thyroxin treatment. Weakness of the respiratory 
muscles may be a cause of alveolar hypoventilation. Radiologic lung disorders suggestive of fibrotic disease are 
with severe HT. It usually resolves with levothyroxine therapy (43). Myxedematous patients are more subject to 
respiratory tract infections.

Diabetes: In HT Reduced glucose absorption from the gastrointestinal tract accompanied by prolonged peripheral 
glucose accumulation, gluconeogenesis, diminished hepatic glucose output, and reduced disposal of glucose are 
hallmarks of hypothyroidism (44). In overt or subclinical hypothyroidism insulin resistance leads to 
glucose-stimulated insulin secretion.

Screening for Hypothyroidism: Helfand M and Capro LM did a screening of the adult population in 1990 and 
reported the sensitive TSH assay may be used for screening if required in the adult population. Case-finding 
strategies have been carried out successfully. By screening unknown hypothyroidism was found in 0.64% of 
screening for cervical ca, 0.45% of women attending a primary health care unit, and subclinical hypothyroidism 
in 1.6%. Patients admitted to geriatric units also benefit from routine testing as 2% to 5% have treatable thyroid 
disease, but patients hospitalized with acute illness do not benefit from routine thyroid function tests due to 
frequent interference of test results by the sick euthyroid syndrome (45, 46).

Conclusions: The thyroid hormone is a metabolic hormone that works in every area of the body. It is essential for 
neurodevelopment and neuronal function. It is working on cells for their energy and metabolism, so any 
deprivation of thyroid hormone can lead to harmful effects on the body. So, hypothyroidism can lead to low 
performance, low IQ, and a depressed population. 
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Meta-analysis was done recently in Europe (2019), which included 20 studies, showing a 4.7% prevalence of 
undiagnosed total (subclinical plus clinical) hypothyroidism in Europe. Among them 0.65% present undiagnosed 
clinical hypothyroidism and 4.11% present undiagnosed subclinical hypothyroidism (8). 

A study done by Mendes D. reported (9) several factors such as age, gender, ethnicity, and geographical location 
may affect the prevalence of thyroid dysfunction. The geographical location appears to be associated with dietary 
iodine intake. They also find the prevalence of hypothyroidism is usually higher in women than in men among 
individuals ≥65 years of age.

In Bangladesh actually, we have no population-based study, but our clinical experience says a higher rate of 
clinical and sub-clinical hypothyroidism in our population with the maximum number of patients remaining 
undetected. According to a study done (10) by Das CK and his group show in Dhaka City, hypothyroid was found 
in 3.8%, and subclinical hypothyroid was found in 3.46 %., 16% of Bangladeshi pregnant women are suffering 
from thyroid disorders, 7.3% hypothyroidism and 3% hyperthyroidism.  About 20% of the population suffers 
from TD in their lifetime.  

Main causes of Hypothyroidism:  Autoimmune thyroiditis is the number one cause of HT among the elderly, as it 
is in younger persons. Primary HT is a prevalent disease globally. It may be endemic in iodine-deficient areas. It is 
also a common disease in iodine-sufficient regions as reported in a f population-based study by Wiersinga WM (11).  

Carle A at et., (12) noted in 2016 that about 57% of patients presenting with primary hypothyroidism carried a 
diagnosis of autoimmune thyroiditis, while 32% carried a diagnosis of postsurgical HT and 12% had a diagnosis 
of post-radioiodine hypothyroidism. Only 2% of the patients in this referral population presented with 
documented evidence of secondary hypothyroidism. The incidence of post-ablative HT has also been noted in 
good numbers in society.

Other important reasons for HT are congenital defects in thyroid hormone biosynthesis, iodine deficiency, and 
iodine excess.  Drugs: antithyroid agents, lithium, natural and synthetic goitrogenic chemicals, and tyrosine 
kinase inhibitors are also reported as causes of Hypothyroidism.

Pathophysiology of Hypothyroidism on different organs and functions

Thyroxine is a master hormone working on every cell, system, and organ from foot to head. The deficiency of 
thyroid hormone causes negative effects on almost every cell, system and ultimately there is a mild to severe 
detrimental effect on body physiology leading to physical and mental disability. Here we will discuss some of the 
pathophysiology of HT.

Skin: The characteristic pathologic finding in hypothyroidism is a peculiar mucinous nonpitting edema 
(myxedema), which deposits in the dermis like many other many organs. Myxedema is due to the accumulation 
of hyaluronic acid and other glycosaminoglycans in the interstitial tissue. Hydrophilic molecules hold water. 
There is hyperkeratotic plugging of sweat glands and hair follicles. The dermis is edematous, and the collagen 
fibers are separated, swollen, and frayed (13). Skeletal muscle cells are also swollen and appear grossly to be pale 
and edematous.  

Voice: The voice is husky, low-pitched, and coarse. The speech is deliberate and slow. Often there is difficulty in 
speaking. Certain words are stumbled and slurred, as in alcoholic intoxication. The enlargement of the tongue and 
thinking of lips may be caused behind.

Renal: The kidney is grossly normal in HT. The blood vessels often show prominent atherosclerosis in HT. 
Salomon MI, DiScala V, Grisham E, et al; studied a long time ago stated that light and electron microscopic study 
of renal biopsy samples have shown thickening of the glomerular and tubular basement membranes, a 
proliferation of the endothelial and mesangial cells, intracellular inclusions, and extracellular deposition of 

amorphous material with characteristics of acid mucopolysaccharides in HT (14). Clinical evidence of renal 
failure is not often found, but laboratory examination may disclose certain changes from normal renal functions 
serum creatinine is raised by 10-20%, normalizing after L-T4 treatment.

Metabolic side hypothyroidism: Energy. Thyroid hormone deficiency slows energy metabolism as a result there 
was a decrease in resting energy expenditure, oxygen consumption, and utilization of substrates. There was also 
reduced protein metabolism (15).

Carbohydrate. In HT glucose absorption from the intestine is slower than in normal conditions. Glycosylated 
hemoglobin is normal (16). The occurrence of hypoglycemia in hypothyroid patients should alert the physician to 
concomitant diseases (e.g., hypopituitarism). The development of hypothyroidism in patients with 
insulin-dependent diabetes mellitus may require lowering the insulin dose to counteract the decreased rate of 
insulin degradation.

Lipid. Biosynthesis of fatty acids and lipolysis are reduced.  The lipid changes bear in general a reciprocal 
relationship to the level of thyroid activity. The increased serum cholesterol in hypothyroidism may represent an 
alteration in a substrate steady-state level caused by a transient proportionally greater retardation in degradation 
than in synthesis (17).

Neurologic aspect: A tendency to poor coordination was noted originally by the Myxoedema Commission (18) 
and described by the study of a series of myxedematous patients with ataxia, intention tremor, nystagmus, and 
dysdiadochokinesia. Ataxia has been noted in 8 percent of a large series of hypothyroid patients. These symptoms 
show a prompt and definite decrease after replacement therapy with thyroid hormone (19).

Sensory events: Numbness, tingling, and painful paresthesias are frequent and are especially common in HT after 
surgery or after radio-iodine therapy. Paresthesias were present in 79% of patients (19). A metachromatic 
infiltration has been found in the lateral femoral, cutaneous nerve, and sural nerve, there together with axon 
cylinder degeneration (20).

Mental Symptoms. Murray IPC reported in his study in 1961 (20) that the mental condition of patients with overt 
hypothyroidism may be one of early presentation. Memory is usually impaired and attention think was reduced. 
The emotional level usually seems low.  The cognitive function of patients with moderate to severe hypothyroidism 
was low performing, with recent memory loss, reduced attention span, and slow reaction time (21). 

Psychiatric: Hypothyroidism may present with the psychiatric symptom of depression or dementia (22) Patients 
are generally akinetic, though isolated case reports appear of patients who became hypomanic and agitated. It has 
been reported that psychosis with hallucinations may occur (23). Every patient with depression is to be evaluated 
for HT (24). Cerebral blood flow, oxygen consumption, and glucose consumption have been reported to be 
diminished in proportion to the drop in metabolism in the rest of the body.

Cardiovascular manifestations: Danzi S, Klein I. Kilein I, Danzi S (25) stated hypothyroidism decreases tissue 
thermogenesis by 5-8% and increases resistance in peripheral arterioles through the direct effect of T3 on vascular 
smooth muscle cells. Usually, diastolic blood pressure rises and the afterload of the heart increases. Cardiac 
chronotropy and inotropy are reduced. 

Systemic cardiovascular changes: Pulse rate and stroke volume are diminished in HT and cardiac output is 
accordingly decreased. The contractility of the myocardium is low. There is also a steep decline in the circulatory 
load so that the circulation rarely fails until very late in the disease.  Myocardial adenyl cyclase levels are 
reduced (26).

Cardiomegaly. In HT it embraced dilatation of the left and right sides of the heart, slow, indolent heart action with 
normal blood pressure, and lowering of the P and T waves of the electrocardiogram. After treatment with thyroid 
hormone there was a return of the dilated heart to somewhere near normal size, a more rapid pulse without 

changes in blood pressure, and a gradual return of the P and T waves to normal. These findings have been 
confirmed and extended (27). Pericardial effusion was reported to occur in HT and explained the increase in the 
transverse diameter of the heart shadow in R-ray. Effusion frequently plays a role in the increase in the size of the 
heart shadow (28).

Angina pectoris. In a few cases, angina pectoris is encountered in myxedema. There is angina or angina-like pain 
present before treatment (29). This generally indicates the presence of significant coronary artery disease since 
there is inadequate myocardial oxygenation despite reduced cardiac output and O2 utilization (30).

Muscles. Muscle symptoms like myalgia, muscle weakness, stiffness, cramps, and easy fatiguability are prevalent 
in HT patients. Weakness in one or more muscle groups is present in 38% as evident from manual muscle strength 
testing. The symptoms are aggravated by exposure to cold (31).

GI system: Anorexia and constipation is seen in almost every case of HT. Anorexia is interpreted as the reflection 
of a reduced food requirement resulting in constipation. Constipation also results from a lowered food intake and 
decreased peristaltic activity. Even two-thirds of patients have reported weight gain, which is of moderate degree 
and due to the accumulation of fluid rather than fat. Dysphagia or heartburn may be due to disordered esophagus 
motility.

HT patients tend to drink small amounts of water and have diminished urinary output (32). Clinical evidence of 
renal failure is not often found, but laboratory examination may disclose certain departures from normal renal 
function; serum creatinine is raised by 10-20%, normalizing after L-T4 treatment. Serum cystatin C is strongly 
influenced by thyroid function, and it may give erroneous results for assessing renal function in hypothyroid 
patients (33).

Male reproductive system: The effect of HT on human spermatogenesis is evident, sperm morphology was 
significantly affected by HT. Primary hypothyroidism results in a decrease in sex hormone binding globulin 
(SHBG) and thereby in total testosterone concentrations in serum; free testosterone is either normal or reduced in 
approximately 60% of hypothyroid males (34, 35).  

Female gonads and reproduction: In hypothyroid women sex hormone binding globulin is reduced and so as 
serum estradiol, estrone, and testosterone (36). A recent study shows that serum TSH levels are a significant 
predictor of fertilization failure in women undergoing in vitro fertilization (IVF). There is a known association 
between hypothyroidism and decreased fertility. A particular study reports that 34% of HT women became 
pregnant without treatment: 11% of them had overt and 89% had subclinical hypothyroidism (37). So, 
hypothyroidism does not always cause infertility. 

Pregnancy: If HT is not treated in time adverse outcomes for mother and child are evident from many studies. A 
review of studies on the diagnosis and treatment of thyroid diseases during pregnancy and postpartum have been 
published in updated guidelines (38). The study shows if hypothyroid women become pregnant and maintain the 
pregnancy there is an increased risk for early and late obstetrical complications. There is an increased incidence 
and prevalence of miscarriage, anemia, gestational hypertension, placental abruption, and postpartum 
hemorrhages. These complications were more common with overt than with subclinical HT. This study also 
reported that adequate thyroxine treatment reduces risk of a poorer obstetrical outcome. Untreated maternal overt 
hypothyroidism is also complicated with bad neonatal outcomes such as premature birth, low birth weight, and 
respiratory distress.

Hypothyroid mothers’ children are at risk of physical and mental problems. A number of studies were done in 
different institutes. The study done by Man et al., (39), Rovet et al., (40), and Pop et al., (41) methodically studied 
that children born to HT mothers had a significantly increased risk of low IQ scores, neuropsychological 
developmental indices and learning abilities. They also showed that the IQ scores of untreated women with 

hypothyroidism were seven points below the mean IQs of children of healthy women and women treated with 
thyroxine. This risk also belongs to children born not only to untreated women but also women with suboptimal 
treatment. So, for future healthy generations, adequate measures are required to detect hypothyroidism in 
expecting mothers.

Respiratory: Wilson and Bedell (42) in their study found a normal vital capacity of lung and arterial PCO2 in 16 
patients. They also found a decreased maximal breathing capacity, decreased diffusion capacity, and decreased 
ventilatory response to carbon dioxide. The decreased ventilatory drive is present in about 33% of hypothyroid 
patients, and the response to hypoxia returns rapidly by a week of thyroxin treatment. Weakness of the respiratory 
muscles may be a cause of alveolar hypoventilation. Radiologic lung disorders suggestive of fibrotic disease are 
with severe HT. It usually resolves with levothyroxine therapy (43). Myxedematous patients are more subject to 
respiratory tract infections.

Diabetes: In HT Reduced glucose absorption from the gastrointestinal tract accompanied by prolonged peripheral 
glucose accumulation, gluconeogenesis, diminished hepatic glucose output, and reduced disposal of glucose are 
hallmarks of hypothyroidism (44). In overt or subclinical hypothyroidism insulin resistance leads to 
glucose-stimulated insulin secretion.

Screening for Hypothyroidism: Helfand M and Capro LM did a screening of the adult population in 1990 and 
reported the sensitive TSH assay may be used for screening if required in the adult population. Case-finding 
strategies have been carried out successfully. By screening unknown hypothyroidism was found in 0.64% of 
screening for cervical ca, 0.45% of women attending a primary health care unit, and subclinical hypothyroidism 
in 1.6%. Patients admitted to geriatric units also benefit from routine testing as 2% to 5% have treatable thyroid 
disease, but patients hospitalized with acute illness do not benefit from routine thyroid function tests due to 
frequent interference of test results by the sick euthyroid syndrome (45, 46).

Conclusions: The thyroid hormone is a metabolic hormone that works in every area of the body. It is essential for 
neurodevelopment and neuronal function. It is working on cells for their energy and metabolism, so any 
deprivation of thyroid hormone can lead to harmful effects on the body. So, hypothyroidism can lead to low 
performance, low IQ, and a depressed population. 
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Meta-analysis was done recently in Europe (2019), which included 20 studies, showing a 4.7% prevalence of 
undiagnosed total (subclinical plus clinical) hypothyroidism in Europe. Among them 0.65% present undiagnosed 
clinical hypothyroidism and 4.11% present undiagnosed subclinical hypothyroidism (8). 

A study done by Mendes D. reported (9) several factors such as age, gender, ethnicity, and geographical location 
may affect the prevalence of thyroid dysfunction. The geographical location appears to be associated with dietary 
iodine intake. They also find the prevalence of hypothyroidism is usually higher in women than in men among 
individuals ≥65 years of age.

In Bangladesh actually, we have no population-based study, but our clinical experience says a higher rate of 
clinical and sub-clinical hypothyroidism in our population with the maximum number of patients remaining 
undetected. According to a study done (10) by Das CK and his group show in Dhaka City, hypothyroid was found 
in 3.8%, and subclinical hypothyroid was found in 3.46 %., 16% of Bangladeshi pregnant women are suffering 
from thyroid disorders, 7.3% hypothyroidism and 3% hyperthyroidism.  About 20% of the population suffers 
from TD in their lifetime.  

Main causes of Hypothyroidism:  Autoimmune thyroiditis is the number one cause of HT among the elderly, as it 
is in younger persons. Primary HT is a prevalent disease globally. It may be endemic in iodine-deficient areas. It is 
also a common disease in iodine-sufficient regions as reported in a f population-based study by Wiersinga WM (11).  

Carle A at et., (12) noted in 2016 that about 57% of patients presenting with primary hypothyroidism carried a 
diagnosis of autoimmune thyroiditis, while 32% carried a diagnosis of postsurgical HT and 12% had a diagnosis 
of post-radioiodine hypothyroidism. Only 2% of the patients in this referral population presented with 
documented evidence of secondary hypothyroidism. The incidence of post-ablative HT has also been noted in 
good numbers in society.

Other important reasons for HT are congenital defects in thyroid hormone biosynthesis, iodine deficiency, and 
iodine excess.  Drugs: antithyroid agents, lithium, natural and synthetic goitrogenic chemicals, and tyrosine 
kinase inhibitors are also reported as causes of Hypothyroidism.

Pathophysiology of Hypothyroidism on different organs and functions

Thyroxine is a master hormone working on every cell, system, and organ from foot to head. The deficiency of 
thyroid hormone causes negative effects on almost every cell, system and ultimately there is a mild to severe 
detrimental effect on body physiology leading to physical and mental disability. Here we will discuss some of the 
pathophysiology of HT.

Skin: The characteristic pathologic finding in hypothyroidism is a peculiar mucinous nonpitting edema 
(myxedema), which deposits in the dermis like many other many organs. Myxedema is due to the accumulation 
of hyaluronic acid and other glycosaminoglycans in the interstitial tissue. Hydrophilic molecules hold water. 
There is hyperkeratotic plugging of sweat glands and hair follicles. The dermis is edematous, and the collagen 
fibers are separated, swollen, and frayed (13). Skeletal muscle cells are also swollen and appear grossly to be pale 
and edematous.  

Voice: The voice is husky, low-pitched, and coarse. The speech is deliberate and slow. Often there is difficulty in 
speaking. Certain words are stumbled and slurred, as in alcoholic intoxication. The enlargement of the tongue and 
thinking of lips may be caused behind.

Renal: The kidney is grossly normal in HT. The blood vessels often show prominent atherosclerosis in HT. 
Salomon MI, DiScala V, Grisham E, et al; studied a long time ago stated that light and electron microscopic study 
of renal biopsy samples have shown thickening of the glomerular and tubular basement membranes, a 
proliferation of the endothelial and mesangial cells, intracellular inclusions, and extracellular deposition of 

amorphous material with characteristics of acid mucopolysaccharides in HT (14). Clinical evidence of renal 
failure is not often found, but laboratory examination may disclose certain changes from normal renal functions 
serum creatinine is raised by 10-20%, normalizing after L-T4 treatment.

Metabolic side hypothyroidism: Energy. Thyroid hormone deficiency slows energy metabolism as a result there 
was a decrease in resting energy expenditure, oxygen consumption, and utilization of substrates. There was also 
reduced protein metabolism (15).

Carbohydrate. In HT glucose absorption from the intestine is slower than in normal conditions. Glycosylated 
hemoglobin is normal (16). The occurrence of hypoglycemia in hypothyroid patients should alert the physician to 
concomitant diseases (e.g., hypopituitarism). The development of hypothyroidism in patients with 
insulin-dependent diabetes mellitus may require lowering the insulin dose to counteract the decreased rate of 
insulin degradation.

Lipid. Biosynthesis of fatty acids and lipolysis are reduced.  The lipid changes bear in general a reciprocal 
relationship to the level of thyroid activity. The increased serum cholesterol in hypothyroidism may represent an 
alteration in a substrate steady-state level caused by a transient proportionally greater retardation in degradation 
than in synthesis (17).

Neurologic aspect: A tendency to poor coordination was noted originally by the Myxoedema Commission (18) 
and described by the study of a series of myxedematous patients with ataxia, intention tremor, nystagmus, and 
dysdiadochokinesia. Ataxia has been noted in 8 percent of a large series of hypothyroid patients. These symptoms 
show a prompt and definite decrease after replacement therapy with thyroid hormone (19).

Sensory events: Numbness, tingling, and painful paresthesias are frequent and are especially common in HT after 
surgery or after radio-iodine therapy. Paresthesias were present in 79% of patients (19). A metachromatic 
infiltration has been found in the lateral femoral, cutaneous nerve, and sural nerve, there together with axon 
cylinder degeneration (20).

Mental Symptoms. Murray IPC reported in his study in 1961 (20) that the mental condition of patients with overt 
hypothyroidism may be one of early presentation. Memory is usually impaired and attention think was reduced. 
The emotional level usually seems low.  The cognitive function of patients with moderate to severe hypothyroidism 
was low performing, with recent memory loss, reduced attention span, and slow reaction time (21). 

Psychiatric: Hypothyroidism may present with the psychiatric symptom of depression or dementia (22) Patients 
are generally akinetic, though isolated case reports appear of patients who became hypomanic and agitated. It has 
been reported that psychosis with hallucinations may occur (23). Every patient with depression is to be evaluated 
for HT (24). Cerebral blood flow, oxygen consumption, and glucose consumption have been reported to be 
diminished in proportion to the drop in metabolism in the rest of the body.

Cardiovascular manifestations: Danzi S, Klein I. Kilein I, Danzi S (25) stated hypothyroidism decreases tissue 
thermogenesis by 5-8% and increases resistance in peripheral arterioles through the direct effect of T3 on vascular 
smooth muscle cells. Usually, diastolic blood pressure rises and the afterload of the heart increases. Cardiac 
chronotropy and inotropy are reduced. 

Systemic cardiovascular changes: Pulse rate and stroke volume are diminished in HT and cardiac output is 
accordingly decreased. The contractility of the myocardium is low. There is also a steep decline in the circulatory 
load so that the circulation rarely fails until very late in the disease.  Myocardial adenyl cyclase levels are 
reduced (26).

Cardiomegaly. In HT it embraced dilatation of the left and right sides of the heart, slow, indolent heart action with 
normal blood pressure, and lowering of the P and T waves of the electrocardiogram. After treatment with thyroid 
hormone there was a return of the dilated heart to somewhere near normal size, a more rapid pulse without 

changes in blood pressure, and a gradual return of the P and T waves to normal. These findings have been 
confirmed and extended (27). Pericardial effusion was reported to occur in HT and explained the increase in the 
transverse diameter of the heart shadow in R-ray. Effusion frequently plays a role in the increase in the size of the 
heart shadow (28).

Angina pectoris. In a few cases, angina pectoris is encountered in myxedema. There is angina or angina-like pain 
present before treatment (29). This generally indicates the presence of significant coronary artery disease since 
there is inadequate myocardial oxygenation despite reduced cardiac output and O2 utilization (30).

Muscles. Muscle symptoms like myalgia, muscle weakness, stiffness, cramps, and easy fatiguability are prevalent 
in HT patients. Weakness in one or more muscle groups is present in 38% as evident from manual muscle strength 
testing. The symptoms are aggravated by exposure to cold (31).

GI system: Anorexia and constipation is seen in almost every case of HT. Anorexia is interpreted as the reflection 
of a reduced food requirement resulting in constipation. Constipation also results from a lowered food intake and 
decreased peristaltic activity. Even two-thirds of patients have reported weight gain, which is of moderate degree 
and due to the accumulation of fluid rather than fat. Dysphagia or heartburn may be due to disordered esophagus 
motility.

HT patients tend to drink small amounts of water and have diminished urinary output (32). Clinical evidence of 
renal failure is not often found, but laboratory examination may disclose certain departures from normal renal 
function; serum creatinine is raised by 10-20%, normalizing after L-T4 treatment. Serum cystatin C is strongly 
influenced by thyroid function, and it may give erroneous results for assessing renal function in hypothyroid 
patients (33).

Male reproductive system: The effect of HT on human spermatogenesis is evident, sperm morphology was 
significantly affected by HT. Primary hypothyroidism results in a decrease in sex hormone binding globulin 
(SHBG) and thereby in total testosterone concentrations in serum; free testosterone is either normal or reduced in 
approximately 60% of hypothyroid males (34, 35).  

Female gonads and reproduction: In hypothyroid women sex hormone binding globulin is reduced and so as 
serum estradiol, estrone, and testosterone (36). A recent study shows that serum TSH levels are a significant 
predictor of fertilization failure in women undergoing in vitro fertilization (IVF). There is a known association 
between hypothyroidism and decreased fertility. A particular study reports that 34% of HT women became 
pregnant without treatment: 11% of them had overt and 89% had subclinical hypothyroidism (37). So, 
hypothyroidism does not always cause infertility. 

Pregnancy: If HT is not treated in time adverse outcomes for mother and child are evident from many studies. A 
review of studies on the diagnosis and treatment of thyroid diseases during pregnancy and postpartum have been 
published in updated guidelines (38). The study shows if hypothyroid women become pregnant and maintain the 
pregnancy there is an increased risk for early and late obstetrical complications. There is an increased incidence 
and prevalence of miscarriage, anemia, gestational hypertension, placental abruption, and postpartum 
hemorrhages. These complications were more common with overt than with subclinical HT. This study also 
reported that adequate thyroxine treatment reduces risk of a poorer obstetrical outcome. Untreated maternal overt 
hypothyroidism is also complicated with bad neonatal outcomes such as premature birth, low birth weight, and 
respiratory distress.

Hypothyroid mothers’ children are at risk of physical and mental problems. A number of studies were done in 
different institutes. The study done by Man et al., (39), Rovet et al., (40), and Pop et al., (41) methodically studied 
that children born to HT mothers had a significantly increased risk of low IQ scores, neuropsychological 
developmental indices and learning abilities. They also showed that the IQ scores of untreated women with 

hypothyroidism were seven points below the mean IQs of children of healthy women and women treated with 
thyroxine. This risk also belongs to children born not only to untreated women but also women with suboptimal 
treatment. So, for future healthy generations, adequate measures are required to detect hypothyroidism in 
expecting mothers.

Respiratory: Wilson and Bedell (42) in their study found a normal vital capacity of lung and arterial PCO2 in 16 
patients. They also found a decreased maximal breathing capacity, decreased diffusion capacity, and decreased 
ventilatory response to carbon dioxide. The decreased ventilatory drive is present in about 33% of hypothyroid 
patients, and the response to hypoxia returns rapidly by a week of thyroxin treatment. Weakness of the respiratory 
muscles may be a cause of alveolar hypoventilation. Radiologic lung disorders suggestive of fibrotic disease are 
with severe HT. It usually resolves with levothyroxine therapy (43). Myxedematous patients are more subject to 
respiratory tract infections.

Diabetes: In HT Reduced glucose absorption from the gastrointestinal tract accompanied by prolonged peripheral 
glucose accumulation, gluconeogenesis, diminished hepatic glucose output, and reduced disposal of glucose are 
hallmarks of hypothyroidism (44). In overt or subclinical hypothyroidism insulin resistance leads to 
glucose-stimulated insulin secretion.

Screening for Hypothyroidism: Helfand M and Capro LM did a screening of the adult population in 1990 and 
reported the sensitive TSH assay may be used for screening if required in the adult population. Case-finding 
strategies have been carried out successfully. By screening unknown hypothyroidism was found in 0.64% of 
screening for cervical ca, 0.45% of women attending a primary health care unit, and subclinical hypothyroidism 
in 1.6%. Patients admitted to geriatric units also benefit from routine testing as 2% to 5% have treatable thyroid 
disease, but patients hospitalized with acute illness do not benefit from routine thyroid function tests due to 
frequent interference of test results by the sick euthyroid syndrome (45, 46).

Conclusions: The thyroid hormone is a metabolic hormone that works in every area of the body. It is essential for 
neurodevelopment and neuronal function. It is working on cells for their energy and metabolism, so any 
deprivation of thyroid hormone can lead to harmful effects on the body. So, hypothyroidism can lead to low 
performance, low IQ, and a depressed population. 
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Meta-analysis was done recently in Europe (2019), which included 20 studies, showing a 4.7% prevalence of 
undiagnosed total (subclinical plus clinical) hypothyroidism in Europe. Among them 0.65% present undiagnosed 
clinical hypothyroidism and 4.11% present undiagnosed subclinical hypothyroidism (8). 

A study done by Mendes D. reported (9) several factors such as age, gender, ethnicity, and geographical location 
may affect the prevalence of thyroid dysfunction. The geographical location appears to be associated with dietary 
iodine intake. They also find the prevalence of hypothyroidism is usually higher in women than in men among 
individuals ≥65 years of age.

In Bangladesh actually, we have no population-based study, but our clinical experience says a higher rate of 
clinical and sub-clinical hypothyroidism in our population with the maximum number of patients remaining 
undetected. According to a study done (10) by Das CK and his group show in Dhaka City, hypothyroid was found 
in 3.8%, and subclinical hypothyroid was found in 3.46 %., 16% of Bangladeshi pregnant women are suffering 
from thyroid disorders, 7.3% hypothyroidism and 3% hyperthyroidism.  About 20% of the population suffers 
from TD in their lifetime.  

Main causes of Hypothyroidism:  Autoimmune thyroiditis is the number one cause of HT among the elderly, as it 
is in younger persons. Primary HT is a prevalent disease globally. It may be endemic in iodine-deficient areas. It is 
also a common disease in iodine-sufficient regions as reported in a f population-based study by Wiersinga WM (11).  

Carle A at et., (12) noted in 2016 that about 57% of patients presenting with primary hypothyroidism carried a 
diagnosis of autoimmune thyroiditis, while 32% carried a diagnosis of postsurgical HT and 12% had a diagnosis 
of post-radioiodine hypothyroidism. Only 2% of the patients in this referral population presented with 
documented evidence of secondary hypothyroidism. The incidence of post-ablative HT has also been noted in 
good numbers in society.

Other important reasons for HT are congenital defects in thyroid hormone biosynthesis, iodine deficiency, and 
iodine excess.  Drugs: antithyroid agents, lithium, natural and synthetic goitrogenic chemicals, and tyrosine 
kinase inhibitors are also reported as causes of Hypothyroidism.

Pathophysiology of Hypothyroidism on different organs and functions

Thyroxine is a master hormone working on every cell, system, and organ from foot to head. The deficiency of 
thyroid hormone causes negative effects on almost every cell, system and ultimately there is a mild to severe 
detrimental effect on body physiology leading to physical and mental disability. Here we will discuss some of the 
pathophysiology of HT.

Skin: The characteristic pathologic finding in hypothyroidism is a peculiar mucinous nonpitting edema 
(myxedema), which deposits in the dermis like many other many organs. Myxedema is due to the accumulation 
of hyaluronic acid and other glycosaminoglycans in the interstitial tissue. Hydrophilic molecules hold water. 
There is hyperkeratotic plugging of sweat glands and hair follicles. The dermis is edematous, and the collagen 
fibers are separated, swollen, and frayed (13). Skeletal muscle cells are also swollen and appear grossly to be pale 
and edematous.  

Voice: The voice is husky, low-pitched, and coarse. The speech is deliberate and slow. Often there is difficulty in 
speaking. Certain words are stumbled and slurred, as in alcoholic intoxication. The enlargement of the tongue and 
thinking of lips may be caused behind.

Renal: The kidney is grossly normal in HT. The blood vessels often show prominent atherosclerosis in HT. 
Salomon MI, DiScala V, Grisham E, et al; studied a long time ago stated that light and electron microscopic study 
of renal biopsy samples have shown thickening of the glomerular and tubular basement membranes, a 
proliferation of the endothelial and mesangial cells, intracellular inclusions, and extracellular deposition of 

amorphous material with characteristics of acid mucopolysaccharides in HT (14). Clinical evidence of renal 
failure is not often found, but laboratory examination may disclose certain changes from normal renal functions 
serum creatinine is raised by 10-20%, normalizing after L-T4 treatment.

Metabolic side hypothyroidism: Energy. Thyroid hormone deficiency slows energy metabolism as a result there 
was a decrease in resting energy expenditure, oxygen consumption, and utilization of substrates. There was also 
reduced protein metabolism (15).

Carbohydrate. In HT glucose absorption from the intestine is slower than in normal conditions. Glycosylated 
hemoglobin is normal (16). The occurrence of hypoglycemia in hypothyroid patients should alert the physician to 
concomitant diseases (e.g., hypopituitarism). The development of hypothyroidism in patients with 
insulin-dependent diabetes mellitus may require lowering the insulin dose to counteract the decreased rate of 
insulin degradation.

Lipid. Biosynthesis of fatty acids and lipolysis are reduced.  The lipid changes bear in general a reciprocal 
relationship to the level of thyroid activity. The increased serum cholesterol in hypothyroidism may represent an 
alteration in a substrate steady-state level caused by a transient proportionally greater retardation in degradation 
than in synthesis (17).

Neurologic aspect: A tendency to poor coordination was noted originally by the Myxoedema Commission (18) 
and described by the study of a series of myxedematous patients with ataxia, intention tremor, nystagmus, and 
dysdiadochokinesia. Ataxia has been noted in 8 percent of a large series of hypothyroid patients. These symptoms 
show a prompt and definite decrease after replacement therapy with thyroid hormone (19).

Sensory events: Numbness, tingling, and painful paresthesias are frequent and are especially common in HT after 
surgery or after radio-iodine therapy. Paresthesias were present in 79% of patients (19). A metachromatic 
infiltration has been found in the lateral femoral, cutaneous nerve, and sural nerve, there together with axon 
cylinder degeneration (20).

Mental Symptoms. Murray IPC reported in his study in 1961 (20) that the mental condition of patients with overt 
hypothyroidism may be one of early presentation. Memory is usually impaired and attention think was reduced. 
The emotional level usually seems low.  The cognitive function of patients with moderate to severe hypothyroidism 
was low performing, with recent memory loss, reduced attention span, and slow reaction time (21). 

Psychiatric: Hypothyroidism may present with the psychiatric symptom of depression or dementia (22) Patients 
are generally akinetic, though isolated case reports appear of patients who became hypomanic and agitated. It has 
been reported that psychosis with hallucinations may occur (23). Every patient with depression is to be evaluated 
for HT (24). Cerebral blood flow, oxygen consumption, and glucose consumption have been reported to be 
diminished in proportion to the drop in metabolism in the rest of the body.

Cardiovascular manifestations: Danzi S, Klein I. Kilein I, Danzi S (25) stated hypothyroidism decreases tissue 
thermogenesis by 5-8% and increases resistance in peripheral arterioles through the direct effect of T3 on vascular 
smooth muscle cells. Usually, diastolic blood pressure rises and the afterload of the heart increases. Cardiac 
chronotropy and inotropy are reduced. 

Systemic cardiovascular changes: Pulse rate and stroke volume are diminished in HT and cardiac output is 
accordingly decreased. The contractility of the myocardium is low. There is also a steep decline in the circulatory 
load so that the circulation rarely fails until very late in the disease.  Myocardial adenyl cyclase levels are 
reduced (26).

Cardiomegaly. In HT it embraced dilatation of the left and right sides of the heart, slow, indolent heart action with 
normal blood pressure, and lowering of the P and T waves of the electrocardiogram. After treatment with thyroid 
hormone there was a return of the dilated heart to somewhere near normal size, a more rapid pulse without 

changes in blood pressure, and a gradual return of the P and T waves to normal. These findings have been 
confirmed and extended (27). Pericardial effusion was reported to occur in HT and explained the increase in the 
transverse diameter of the heart shadow in R-ray. Effusion frequently plays a role in the increase in the size of the 
heart shadow (28).

Angina pectoris. In a few cases, angina pectoris is encountered in myxedema. There is angina or angina-like pain 
present before treatment (29). This generally indicates the presence of significant coronary artery disease since 
there is inadequate myocardial oxygenation despite reduced cardiac output and O2 utilization (30).

Muscles. Muscle symptoms like myalgia, muscle weakness, stiffness, cramps, and easy fatiguability are prevalent 
in HT patients. Weakness in one or more muscle groups is present in 38% as evident from manual muscle strength 
testing. The symptoms are aggravated by exposure to cold (31).

GI system: Anorexia and constipation is seen in almost every case of HT. Anorexia is interpreted as the reflection 
of a reduced food requirement resulting in constipation. Constipation also results from a lowered food intake and 
decreased peristaltic activity. Even two-thirds of patients have reported weight gain, which is of moderate degree 
and due to the accumulation of fluid rather than fat. Dysphagia or heartburn may be due to disordered esophagus 
motility.

HT patients tend to drink small amounts of water and have diminished urinary output (32). Clinical evidence of 
renal failure is not often found, but laboratory examination may disclose certain departures from normal renal 
function; serum creatinine is raised by 10-20%, normalizing after L-T4 treatment. Serum cystatin C is strongly 
influenced by thyroid function, and it may give erroneous results for assessing renal function in hypothyroid 
patients (33).

Male reproductive system: The effect of HT on human spermatogenesis is evident, sperm morphology was 
significantly affected by HT. Primary hypothyroidism results in a decrease in sex hormone binding globulin 
(SHBG) and thereby in total testosterone concentrations in serum; free testosterone is either normal or reduced in 
approximately 60% of hypothyroid males (34, 35).  

Female gonads and reproduction: In hypothyroid women sex hormone binding globulin is reduced and so as 
serum estradiol, estrone, and testosterone (36). A recent study shows that serum TSH levels are a significant 
predictor of fertilization failure in women undergoing in vitro fertilization (IVF). There is a known association 
between hypothyroidism and decreased fertility. A particular study reports that 34% of HT women became 
pregnant without treatment: 11% of them had overt and 89% had subclinical hypothyroidism (37). So, 
hypothyroidism does not always cause infertility. 

Pregnancy: If HT is not treated in time adverse outcomes for mother and child are evident from many studies. A 
review of studies on the diagnosis and treatment of thyroid diseases during pregnancy and postpartum have been 
published in updated guidelines (38). The study shows if hypothyroid women become pregnant and maintain the 
pregnancy there is an increased risk for early and late obstetrical complications. There is an increased incidence 
and prevalence of miscarriage, anemia, gestational hypertension, placental abruption, and postpartum 
hemorrhages. These complications were more common with overt than with subclinical HT. This study also 
reported that adequate thyroxine treatment reduces risk of a poorer obstetrical outcome. Untreated maternal overt 
hypothyroidism is also complicated with bad neonatal outcomes such as premature birth, low birth weight, and 
respiratory distress.

Hypothyroid mothers’ children are at risk of physical and mental problems. A number of studies were done in 
different institutes. The study done by Man et al., (39), Rovet et al., (40), and Pop et al., (41) methodically studied 
that children born to HT mothers had a significantly increased risk of low IQ scores, neuropsychological 
developmental indices and learning abilities. They also showed that the IQ scores of untreated women with 
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hypothyroidism were seven points below the mean IQs of children of healthy women and women treated with 
thyroxine. This risk also belongs to children born not only to untreated women but also women with suboptimal 
treatment. So, for future healthy generations, adequate measures are required to detect hypothyroidism in 
expecting mothers.

Respiratory: Wilson and Bedell (42) in their study found a normal vital capacity of lung and arterial PCO2 in 16 
patients. They also found a decreased maximal breathing capacity, decreased diffusion capacity, and decreased 
ventilatory response to carbon dioxide. The decreased ventilatory drive is present in about 33% of hypothyroid 
patients, and the response to hypoxia returns rapidly by a week of thyroxin treatment. Weakness of the respiratory 
muscles may be a cause of alveolar hypoventilation. Radiologic lung disorders suggestive of fibrotic disease are 
with severe HT. It usually resolves with levothyroxine therapy (43). Myxedematous patients are more subject to 
respiratory tract infections.

Diabetes: In HT Reduced glucose absorption from the gastrointestinal tract accompanied by prolonged peripheral 
glucose accumulation, gluconeogenesis, diminished hepatic glucose output, and reduced disposal of glucose are 
hallmarks of hypothyroidism (44). In overt or subclinical hypothyroidism insulin resistance leads to 
glucose-stimulated insulin secretion.

Screening for Hypothyroidism: Helfand M and Capro LM did a screening of the adult population in 1990 and 
reported the sensitive TSH assay may be used for screening if required in the adult population. Case-finding 
strategies have been carried out successfully. By screening unknown hypothyroidism was found in 0.64% of 
screening for cervical ca, 0.45% of women attending a primary health care unit, and subclinical hypothyroidism 
in 1.6%. Patients admitted to geriatric units also benefit from routine testing as 2% to 5% have treatable thyroid 
disease, but patients hospitalized with acute illness do not benefit from routine thyroid function tests due to 
frequent interference of test results by the sick euthyroid syndrome (45, 46).

Conclusions: The thyroid hormone is a metabolic hormone that works in every area of the body. It is essential for 
neurodevelopment and neuronal function. It is working on cells for their energy and metabolism, so any 
deprivation of thyroid hormone can lead to harmful effects on the body. So, hypothyroidism can lead to low 
performance, low IQ, and a depressed population. 
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