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Abstact 

 

Introduction and aim 

 

Addison's disease is defined as primary adrenal insufficiency, the symptoms of which result 

from hormonal deficiencies: glucocorticosteroids, mineralocorticosteroids and androgens. 

Currently, autoimmunity is considered the most common cause of Addison's disease. 

Antibodies are most often directed against the enzymes 21-hydroxylase and 17-hydroxylase 

involved in steroidogenesis. 

The aim of the study is to present a typical clinical course, diagnostic path and current 

therapeutic options for Addison's disease. 

 

Description of the state of knowledge 

 

Currently, in developed countries, the number of cases is 100-140 people per million people. 

Initially, Addison's disease runs secretly. The clinical picture is closely correlated with the 

degree of adrenal cortex destruction. The most common symptoms include hypotonia, weight 

loss, weakness, salt craving, gastrointestinal disorders, and hyperpigmentation of the skin and 

mucous membranes. In extreme cases, adrenal crisis may develop, characterized by rapid 

clinical deterioration with hypotension, fever, vomiting, dehydration, and loss of 

consciousness. 

Diagnostics uses the measurement of the concentration of morning cortisol and corticotropin 

(ACTH) in the blood, and in doubtful situations, additionally a stimulation test using synthetic 

ACTH. 

 

Summary 

 

A diagnosis of Addison's disease requires lifelong hormonal replacement therapy. For this 

purpose, hydrocortisone or prednisone and fludrocortisone are used. In stressful situations, the 

doses of glucocorticoids should be adequately increased. Patients with adrenal crisis require 

intensive fluid resuscitation to restore intravascular volume, correct hypoglycemia and 

electrolyte disturbances, and administer rapidly high doses of hydrocortisone. 

 

Key words: Addison’s disease, fludrocortisone, hydrocortisone, adrenal crisis, ACTH 
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Introduction 

 

Addison's disease is defined as primary adrenal insufficiency, the symptoms of which result 

from a hormonal deficiency. The adrenal cortex is responsible for the secretion of three groups 

of hormones, which include: glucocorticosteroids, mineralocorticosteroids and androgens. The 

long-term deficiency of cortisol, belonging to the group of glucocorticosteroids (GKS), is 

particularly dangerous, which may lead to adrenal crisis. It is a state of immediate threat to life. 

The main cause of Addison's disease is autoimmunity in an isolated form or as one of the 

elements of autoimmune polyglandular hypothyroidism APS I and II with a genetic basis. 

Antibodies are most often directed against the enzymes 21-hydroxylase and 17-hydroxylase 

involved in steroidogenesis. It is estimated that up to 80% of all Addison's disease cases are 

autoimmune. Other causes of primary adrenal insufficiency include: infections (bacterial, viral, 

fungal, parasitic), neoplasms (bilateral primary adrenal cortex cancer, lymphomas, bilateral 

adrenal metastases mainly from lung, breast, colon cancers), drugs (ketoconazole, metyrapone, 

fluconazole, tyrosine kinase inhibitors, rifampicin), sarcoidosis or amyloidosis [1,2]. 

 

Epidemiology 

 

Addison's disease is a rare disease. According to Andreas Barthel in his study, it is estimated 

that currently in developed countries the number of cases may be 100-140 people per million 

people. A significant increase in the prevalence of this disease has been noticed in relation to 

the previous age, especially in women with more autoimmune disorders. It can be assumed that 

this is related to the improvement of diagnostic methods, but also to the actual increase in 

morbidity [1]. Changes in the background of the disease were also noticed. In the previous 

century, tuberculosis was identified as the main cause, and now autoimmunity [3]. The 

incidence of Addison's Disease increases with the prolonged survival of the society. With age, 

the probability of chronic diseases increases, in the course of which, as a result of their 

progression and treatment, primary adrenal insufficiency may develop [1]. 

 

Diagnostics 

 

In patients suspected of Addison's disease, the measurement of morning cortisol and 

corticotropin (ACTH) in the blood is performed first. In clinical practice, it is believed that the 
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concentration of cortisol <138 mmol/L (5 µg/dL) and the concentration of ACTH more than 

twice the upper limit of normal allow the diagnosis of primary adrenal insufficiency. If the 

cortisol measurements are borderline, and the patient has symptoms characteristic of Addison's 

disease, a stimulation test using synthetic ACTH is additionally performed, which is considered 

the gold standard in the diagnosis of primary adrenal insufficiency. The ACTH concentration 

reported in this study varies with age. In infants the dose is 15 µg/kg body weight, in children 

under two years of age 125 µg, and in children over two years of age and adults 250 µg. Cortisol 

concentration is tested 30 and 60 minutes after ACTH administration. With a peak cortisol 

level below 500 mmol/L (18 µg/dL), it is possible to diagnose Addison's disease. 

Aldosterone deficiency, which belongs to the mineralocorticosteroids, manifests itself in 

laboratory tests in the form of hyperkalemia and hyponatremia. 

The diagnosis of Addison's disease requires further diagnostic tests to detect the etiology of the 

disease, e.g. search for antibodies against hydroxylase-21 and hydroxylase-17, computed 

tomography of the adrenal glands or control of pharmacotherapy by the patient [4]. 

 

Clinical picture 

 

The clinical picture of Addison's disease is closely correlated with the degree of adrenal cortex 

destruction. In the rapidly progressive insufficiency of the cortex and the lack of its protection 

with appropriate pharmacological treatment, adrenal crisis may develop, which is a direct threat 

to life. In other cases, the disease is chronic. 

The first symptoms in the chronic form of this disease are usually weight loss, weakness, 

fatigue, anorexia, and gastrointestinal disturbances. Hypotension, present in up to 90% of cases, 

may evolve into shock in severe cases. Usually it is accompanied by symptoms of orthostatic 

hypotension. 

A characteristic feature of Addison's disease is hyperpigmentation of the skin and mucous 

membranes resulting from increased concentrations of ACTH, which stimulates the secretion 

of melanin in the skin. Hyperpigmentation is a factor that distinguishes primary adrenal 

insufficiency from secondary. Symptoms suggesting mineralocorticoid deficiency are mainly 

dizziness and salt craving [5,6]. 

Another clinically significant aspect is the absence of menstruation, which can be caused by 

both primary ovarian failure in the spread of multi-glandular autoimmune syndrome, as well 

as weight loss or protracted disease. The symptoms of the underlying disease complete the 

entire disease picture [5]. 
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Adrenal crisis is characterized by a rapid deterioration of the clinical condition in hypotensive 

patients with adrenal insufficiency (systolic blood pressure <100 mmHg), often refractory to 

norepinephrine infusion. Risk factors include chronic adrenal insufficiency, infection, trauma, 

and surgery. It may also appear as the first symptom in approximately 8 out of 100 patients 

with adrenal insufficiency each year. Additionally, the clinical picture shows increased body 

temperature, nausea and vomiting, dehydration, hypoglycaemia and significant weakness, 

including loss of consciousness. As hypovolemic shock is a common symptom of adrenal 

crisis, Addison's disease should be considered in patients with unexplained vascular collapse 

[5]. 

 

Chronic treatment 

 

A diagnosis of Addison's disease requires lifelong hormonal replacement therapy. It aims to 

maintain the physiological level of glucocorticoids and mineralocorticoids. 

Usually, 5-25 mg/day of hydrocortisone in divided doses 2 or 3 times a day or prednisone 3-5 

mg/day are used in glucocorticoid replacement. In children, the initial dose of hydrocortisone 

is 8 mg/m2/day orally in a divided dose 3-4 times a day. 

Doses should be adjusted individually depending on the clinical response and the normalization 

of electrolyte disturbances. Due to the potential side effects, the lowest possible dose should 

be aimed at controlling disease symptoms. 

Due to its large fluctuations in serum, ACTH cannot serve as a dose titration tool. Certain drugs 

such as rifampicin, which increase the metabolism of glucocorticoids in the liver and inactivate 

cortisol, also affect the dosage of glucocorticoids. Due to the difficult dose adjustment and the 

risk of developing Cushing's syndrome, Dexamethasone is not a suitable choice for 

maintenance treatment. In stressful situations, such as infection, surgery, physical exertion, the 

doses of GCS should be adequately increased, because the destruction of the adrenal glands 

prevents an adequate physiological response [7,8]. 

 

Fludrocortisone at a dose of 0.05 to 0.2 mg daily is used in mineralocorticoid substitution. 

Fludrocortisone should be administered at a dose sufficient to maintain plasma renin levels 

within the reference range. Increased renin levels suggest the need to increase the dose of 

fludrocortisone. The dose of mineralocorticoids should also be adjusted to the level of stress. 

Apart from hormone substitution, therapy should also take into account the treatment of the 

underlying disease [8]. 
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Treatment of adrenal crisis 

 

Patients with adrenal crisis require intensive fluid resuscitation with intravenous saline to 

restore intravascular volume. Initial fluid therapy may involve a bolus of saline followed by 

5% glucose in isotonic saline, which will further allow for gradual correction of hypoglycemia. 

In addition, immediate correction of the deficiency of hormones, both glucocorticoids and 

mineralocorticosteroids, is required. The basis is the administration of hydrocortisone as an 

initial dose of 100 mg intravenously as a bolus, followed by 50 to 100 mg intravenously every 

6 hours for 24 hours. In children, the dose is 50 mg/m2 (maximum 100 mg) intravenously as a 

bolus, followed by 50 to 100 mg/m2. As such high doses of hydrocortisone show 

mineralocorticoid activity, substitution with fludrocortisone in the acute phase is not necessary. 

In an emergency department setting, intravenous bolus administration of 4 mg of 

dexamethasone may be considered due to its long action and lack of influence on the 

biochemical determinations of endogenous glucocorticosteroids, which may facilitate 

diagnosis in patients without confirmation of Addison's disease. It is worth bearing in mind 

that dexamethasone and prednisone do not exhibit mineralocorticoid activity [8]. 

 

Summary 

 

Addison's disease is defined as primary adrenal insufficiency, the symptoms of which result 

from hormonal deficiencies: glucocorticosteroids, mineralocorticosteroids and androgens. The 

long-term deficiency of cortisol, belonging to the group of glucocorticosteroids (GKS), is 

particularly dangerous, which may lead to an adrenal crisis. It is a state of immediate threat to 

life. 

Currently, autoimmunity is considered the most common cause of Addison's disease. It can 

take place in an isolated form or as one of the elements of the autoimmune polyglandular 

hypothyroidism APS I and II. Antibodies are most often directed against the enzymes 21-

hydroxylase and 17-hydroxylase involved in steroidogenesis. 

Initially, Addison's disease runs secretly. The clinical picture is closely correlated with the 

degree of adrenal cortex destruction. The most common symptoms include hypotonia, weight 

loss, weakness, salt craving, gastrointestinal disorders, and hyperpigmentation of the skin and 

mucous membranes. In extreme cases, adrenal crisis may develop, characterized by rapid 
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clinical deterioration with hypotension, fever, vomiting, dehydration, and loss of 

consciousness. 

Diagnostics uses the measurement of the concentration of morning cortisol and corticotropin 

(ACTH) in the blood, and in doubtful situations, additionally a stimulation test using synthetic 

ACTH. 

A diagnosis of Addison's disease requires lifelong hormonal replacement therapy. For this 

purpose, hydrocortisone or prednisone and fludrocortisone are used. 

 

Contribution of authors:  

J.Metelski - study concept and design; critical revision of the manuscript for important 

intellectual content; study supervision;  

A.Metelska- acquisition of data; analysis and interpretation of data; technical support;   

D.Sereda- acquisition of data; analysis and interpretation of data; technical support;   

H.Nieścior- acquisition of data; analysis and interpretation of data; technical support 

M. Szwed- acquisition of data; analysis and interpretation of data; technical support   

 

Disclosures:  

Financial support: No financial support was received.   

Conflict of interest: The authors declare no conflict of interest.  

 

 

References: 

1. Barthel A, Benker G, Berens K, Diederich S, Manfras B, Gruber M, Kanczkowski W, 

Kline G, Kamvissi-Lorenz V, Hahner S, Beuschlein F, Brennand A, Boehm BO, Torpy 

DJ, Bornstein SR. An Update on Addison's Disease. Exp Clin Endocrinol Diabetes. 

2019 Feb;127(2-03):165-175. doi: 10.1055/a-0804-2715. Epub 2018 Dec 18. PMID: 

30562824. 

2. Betterle C, Presotto F, Furmaniak J. Epidemiology, pathogenesis, and diagnosis of 

Addison's disease in adults. J Endocrinol Invest. 2019 Dec;42(12):1407-1433. doi: 

10.1007/s40618-019-01079-6. Epub 2019 Jul 18. PMID: 31321757. 

3. Hellesen A, Bratland E, Husebye ES. Autoimmune Addison's disease - An update on 

pathogenesis. Ann Endocrinol (Paris). 2018 Jun;79(3):157-163. doi: 

10.1016/j.ando.2018.03.008. Epub 2018 Apr 7. PMID: 29631795. 



547 
 

4. Bornstein SR, Allolio B, Arlt W, Barthel A, Don-Wauchope A, Hammer GD, Husebye 

ES, Merke DP, Murad MH, Stratakis CA, Torpy DJ. Diagnosis and Treatment of 

Primary Adrenal Insufficiency: An Endocrine Society Clinical Practice Guideline. J 

Clin Endocrinol Metab. 2016 Feb;101(2):364-89. doi: 10.1210/jc.2015-1710. Epub 

2016 Jan 13. PMID: 26760044; PMCID: PMC4880116. 

5. Wina Dharmesti NW, Saraswati MR, Suastika K, Gotera W, Dwipayana IMP. 

Challenging Diagnosis of Addison's Disease Presenting with Adrenal Crisis. Case Rep 

Endocrinol. 2021 Oct 11;2021:7137950. doi: 10.1155/2021/7137950. PMID: 

34671493; PMCID: PMC8523265. 

6. Ross IL, Levitt NS. Addison's disease symptoms--a cross sectional study in urban South 

Africa. PLoS One. 2013;8(1):e53526. doi: 10.1371/journal.pone.0053526. Epub 2013 

Jan 7. PMID: 23308244; PMCID: PMC3538548. 

7. Michels A, Michels N. Addison disease: early detection and treatment principles. Am 

Fam Physician. 2014 Apr 1;89(7):563-8. PMID: 24695602. 

8. Munir S, Quintanilla Rodriguez BS, Waseem M. Addison Disease. 2022 May 15. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan–. PMID: 

28723023. 


