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The diagnostic and prognostic hormones in common endocrine disorders in adult males 

 

 

Abstract:  

Hormones mediate many body functions, including growth,differentiation, reproduction, and 
metabolism. There are variations in hormone release, response in different individuals, in 
relation to age, gender, stress situations, and body mass index. This article outlines the 
diagnostic and prognostic value of hormones in common endocrine disorders in adult males. 
Hormones are used in specialty clinics as markers for diagnosis and prognosis of medical 
disorders, that result from disturbances of pattern of release, deficiency, or resistance. Hormones 
are measured in specialized laboratories for these purposes, taking into consideration, age, 
gender and timing variations in hormone release. Lab findings, coupled to the clinical history of 
patients, help tocomplete the picture for diagnosis and prognosis of hormone disorders. 
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Introduction 

A hormone disorder, also referred to as an endocrine disorder, is a pathological condition 

characterized by an imbalance in the synthesis, secretion, or action of hormones. These 

hormones, produced by the glands of the endocrine system, are vital chemical messengers that 

regulate a multitude of physiological processes, including metabolism, growth, reproduction, and 

mood regulation. Hormone disorders may arise from either an overproduction or 

underproduction of hormones, dysfunction of endocrine glands, or impaired hormonal response 

by the body. Common causes include genetic factors, autoimmune conditions, neoplasms, 

infections, and various lifestyle influences (1). 

Recent advances in understanding the genetic basis of endocrine disorders have indeed 

highlighted the significant role that mutations play in the onset and progression of conditions like 

congenital adrenal hyperplasia (CAH). This genetic disorder is most commonly associated with 

mutations in the 21-hydroxylase gene, which leads to impaired cortisol synthesis and the 



 

 

subsequent accumulation of androgens, disrupting normal endocrine function and leading to 

clinical disease. (2) 

 

Illustrative cases of hormone disorders include diabetes mellitus, hypothyroidism, 

hyperthyroidism, Cushing's syndrome, Addison's disease, and polycystic ovary syndrome 

(PCOS). These disorders affect a wide range of physiological functions and can result in diverse 

clinical manifestations, such as fatigue, weight fluctuations, mood alterations, and changes in 

appetite. Diagnosing these disorders typically involves blood tests, genetic assessments, and 

imaging studies. Advances in diagnostic technologies, including next-generation sequencing and 

advanced imaging techniques, have improved the accuracy and speed of diagnosis in endocrine 

disorders. (3). 

Therapeutic strategies for hormone disorders, such as Cushing's syndrome, continue to evolve 

with a combination of traditional pharmacological approaches and surgical procedures. 

Pharmacological interventions, including drugs like metyrapone and ketoconazole, are used to 

lower cortisol levels, especially when surgery is not feasible. However, adrenalectomy remains 

the definitive treatment for conditions like adrenocortical adenomas, providing long-term relief 

from hypercortisolism and its complications (4). 

In addition to these traditional methods, CRISPR-Cas9 technology is being explored for its 

potential to treat genetic forms of endocrine disorders. This gene-editing tool allows for precise 

modification of mutations that lead to hormonal imbalances, offering hope for more targeted and 

effective interventions (5). 

 

Common Endocrine Glands  

The endocrine system consists of several glands, each producing specific hormones that target 

different organs and tissues. The primary endocrine glands include:  

The pituitary gland, often referred to as the "master gland," is a small but pivotal endocrine gland 

situated at the base of the brain, within the bony structure known as the Sella turcica. It is 



 

 

connected to the hypothalamus, a region of the brain that plays a central role in regulating 

autonomic functions, by a narrow stalk called the infundibulum. This connection is not merely 

physical but also functional, as the hypothalamus controls the pituitary gland through a complex 

network of hormonal signals.  

The pituitary gland is divided into two main lobes: the anterior (front) lobe and the posterior 

(back) lobe, each with distinct roles and hormonal outputs.  

Anterior Pituitary: This lobe produces several key hormones that regulate other endocrine glands. 

The hormones produced by the anterior pituitary include:  

Growth Hormone (GH): Essential for growth and metabolism.  

Thyroid-stimulating hormone (TSH): Regulates the thyroid gland, which in turn controls 

metabolism.  

Adrenocorticotropic Hormone (ACTH): Controls the adrenal glands, influencing stress response 

and the production of cortisol.  

Luteinizing Hormone (LH) and Follicle-Stimulating Hormone (FSH): Both are involved in 

regulating reproductive functions, including the menstrual cycle in females and sperm production 

in males.  

Prolactin: Stimulates milk production after childbirth.  

Posterior Pituitary: Unlike the anterior lobe, the posterior pituitary does not produce hormones 

but stores and releases two hormones produced by the hypothalamus:  

Antidiuretic Hormone (ADH), also known as vasopressin: Regulates water balance by 

controlling reabsorption of water by the kidneys.  

Oxytocin: Plays a role in childbirth (labor and delivery) and lactation, and is also involved in 

social bonding and behavior (6).   

The thyroid gland, situated within the neck, is an integral component of the endocrine system, 

responsible for the synthesis and secretion of hormones that play a pivotal role in modulating 



 

 

metabolic processes, energy generation, and growth. The principal hormones produced by the 

thyroid gland include:  

Thyroxine (T4): This hormone is instrumental in regulating metabolic rate and growth.  

Triiodothyronine (T3): Representing a more active form of thyroid hormone, T3 also plays a 

significant role in metabolic regulation.  

Calcitonin: This hormone contributes to the regulation of calcium levels within the bloodstream, 

thereby assisting in the maintenance of skeletal integrity and systemic calcium homeostasis. (7).  

The parathyroid glands, located behind the thyroid gland, produce parathyroid hormone (PTH), 

which regulates calcium and phosphate levels in the blood (8).  

The adrenal glands, located on top of the kidneys, produce several important hormones:  

Cortisol: Manages metabolism by regulating blood sugar levels, influences immune responses, 

and helps the body respond to stress by controlling inflammation.  

Aldosterone: Maintains sodium and potassium balance, thereby regulating blood pressure and 

fluid balance in the body, essential for normal cardiovascular function.   

Adrenaline (epinephrine) and noradrenaline (norepinephrine) are stress-response hormones that 

increase heart rate, energy, and blood pressure, and prepare the body for "fight-or-flight."  

Androgens: Promote the development of male secondary sexual characteristics, including 

increased muscle mass, and body hair growth (9).  

The pineal gland produces melatonin, a hormone that regulates sleep-wake cycles  

(10).  

The organs that are part of the endocrine system include the hypothalamus, which links the 

endocrine and nervous systems, producing hormones stored in the pituitary gland. The pancreas 

regulates blood sugar with insulin and glucagon. Adipose tissue secretes hormones like leptin. 

Ovaries control reproduction and menstruation, while testicles produce sperm and testosterone 

(11). 



 

 

Common Hormone Disorders in Adult Males  

Hormone disorders in adult males can be broadly categorized into non-malignant and malignant 

conditions. Each disorder has distinct clinical features, diagnostic criteria, and treatment 

approaches.  

Non-Malignant Disorders 

• Hypogonadism is characterized by low testosterone levels, which can result from primary 

testicular failure (primary hypogonadism) or hypothalamicpituitary dysfunction (secondary 

hypogonadism). Symptoms include reduced libido, erectile dysfunction, fatigue, decreased 

muscle mass, and osteoporosis (12).  

• Hyperthyroidism is the overproduction of thyroid hormones, leading to an accelerated 

metabolism. Common causes include Graves' disease (an autoimmune disorder) and toxic 

multinodular goiter. Symptoms include weight loss, heat intolerance, anxiety, palpitations, 

and tremors (13)  

• Hypothyroidism is the underproduction of thyroid hormones, leading to a slowed 

metabolism. Common causes include Hashimoto's thyroiditis (an autoimmune disorder) and 

iodine deficiency. Symptoms include weight gain, cold intolerance, depression, fatigue, and 

constipation (14).  

• Cushing's syndrome results from prolonged exposure to high levels of cortisol. It can be 

caused by endogenous factors (e.g., pituitary adenomas producing ACTH) or exogenous 

factors (e.g., prolonged use of corticosteroid medications). Symptoms include central obesity, 

moon face, hypertension, muscle weakness, and diabetes (15). 

• Addison's disease is characterized by insufficient production of cortisol and aldosterone due 

to adrenal gland dysfunction. Common causes include autoimmune destruction of the adrenal 

cortex and infections (e.g., tuberculosis). Symptoms include fatigue, weight loss, 

hypotension, hyperpigmentation, and electrolyte imbalances (16).  

• Diabetes mellitus is a group of metabolic disorders characterized by chronic hyperglycemia. 

Type 1 diabetes results from autoimmune destruction of insulinproducing beta cells in the 

pancreas, while Type 2 diabetes is associated with insulin resistance and relative insulin 



 

 

deficiency. Symptoms include polyuria, polydipsia, polyphagia, fatigue, and blurred vision 

(17). 

Malignant Disorders 

Adrenal cortical carcinoma is a rare and aggressive cancer originating from the adrenal cortex. It 

can produce excess hormones such as cortisol, leading to Cushing's syndrome, or aldosterone, 

causing primary hyperaldosteronism. Symptoms depend on the type of hormone secreted, 

including hypertension, weight gain, and metabolic disturbances (18). 

Pituitary tumors can be benign (adenomas) or malignant (carcinomas) and can affect hormone 

production. Prolactinomas are the most common type, leading to excessive prolactin production 

and symptoms such as galactorrhea and hypogonadism. Other pituitary tumors may cause 

overproduction of GH (acromegaly) or ACTH (Cushing's disease) (19).  

Thyroid cancer can arise from follicular or parafollicular cells of the thyroid gland. The most 

common types are papillary and follicular thyroid cancers, which have a good prognosis. 

Medullary thyroid cancer and anaplastic thyroid cancer are less common but more aggressive. 

Symptoms may include a neck mass, difficulty swallowing, and voice changes (20). 

The role of hormones as diagnostic and prognostic markers  

Hypogonadism and Testosterone Levels: Hypogonadism and Testosterone Levels: Testosterone 

acts both diagnostically and prognostically. Diagnostically, low testosterone levels confirm 

hypogonadism when combined with symptoms like reduced libido or muscle mass. 

Prognostically, testosterone replacement therapy is linked to better symptom relief and improved 

musculoskeletal health, particularly after therapy (21,22).  

Thyroid Disorders and Thyroid Hormones: Thyroid hormones play crucial roles both 

diagnostically and prognostically. Diagnostically, assessing levels of TSH, free T4, and T3 is 

essential for detecting thyroid dysfunction, such as hyperthyroidism or hypothyroidism. 

Prognostically, these hormone levels guide the optimization of treatment, especially in adjusting 

therapies like levothyroxine or antithyroid medications. Monitoring these levels helps ensure 

effective management of thyroid diseases, particularly in dynamic situations like post-surgery or 

during pregnancy(23).  



 

 

Adrenal Disorders and Cortisol: Diagnosis of Cushing's syndrome utilizes tests such as 24-hour 

urine cortisol, late-night salivary cortisol, and dexamethasone suppression to detect 

hypercortisolism. In Addison's disease, low cortisol levels accompanied by high 

adrenocorticotropic hormone (ACTH) levels confirm adrenal insufficiency. Prognostically, 

cortisol levels predict complications like adrenal crisis and inform management during stress, 

such as surgery or illness (24). 

Diabetes Mellitus and Insulin/Glucose: Diagnosis relies on fasting blood glucose, oral glucose 

tolerance tests, and hemoglobin A1c (HbA1c) levels. C-peptide levels help differentiate between 

type 1 and type 2 diabetes by assessing endogenous insulin production. Prognostically, HbA1c 

levels serve as strong predictors of diabetes-related complications such as nephropathy, 

neuropathy, and retinopathy. Tight glycemic control, reflected in lower HbA1c levels, correlates 

with better outcomes (25)  

Pituitary Disorders and Growth Hormone/Prolactin: Diagnosis of acromegaly involves measuring 

growth hormone and insulin-like growth factor-1 (IGF-1) levels, while elevated prolactin levels 

confirm prolactinomas. Prognostically, treatment response, such as somatostatin analogs for 

acromegaly or dopamine agonists for prolactinomas, is assessed by monitoring growth hormone, 

IGF-1, or prolactin levels  

(26).  

Other Hormones and Conditions:  

Parathyroid Hormone (PTH): Used in the diagnosis and management of hyperparathyroidism and 

monitoring bone health (27).  

Calcitonin: Elevated levels may indicate medullary thyroid cancer (28). 

 

 
Conclusion:  

hormones play a pivotal role in the diagnosis and prognosis of endocrine disorders in adult 

males. From hypogonadism and thyroid disorders to diabetes and adrenal diseases, hormone 



 

 

measurements provide critical information for confirming diagnoses, guiding treatment 

decisions, and monitoring disease progression or response to therapy. Moreover, in the context of 

malignancies, hormone levels can serve as valuable biomarkers for early detection, staging, and 

evaluating the effectiveness of treatment. Overall, the use of hormones as diagnostic and 

prognostic markers is indispensable in the management of endocrine disorders, ensuring that 

patients receive timely and appropriate care to improve their quality of life and outcomes.  
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