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Abstract: Current review was aimed to emphasize the proper management of adrenal insufficiency, we intended to 

discuss the steps before starting the management, which is very important to establish successful treatment 

strategy, such diagnostic methods and causes of AI. Comprehensive search was performed using electronic 

databases as; PubMed, and Embase, to find studies concerning with adrenal insufficiency published with English 

language, up to, 2017 September. Adrenal insufficiency is a lethal problem; very strong research evidence suggests 

that long-lasting corticosteroid usage is consistently connected with gotten adrenal insufficiency. Measurement of 

cost-free lotion or salivary cortisol might be useful when CBG is reduced, but calls for standardization. Adrenal 

insufficiency is related to minimized quality of life that may be triggered by non-physiological glucocorticoid 

replacement. DHEA insufficiency is unlikely to play a major role in quality of life of adults, as well as regular 

replacement is not necessitated. 
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1. INTRODUCTION 

Adrenal insufficiency (AI) is caused by failure of the adrenal cortex to generate cortisol. This failing can result from loss 

of function of the adrenal glands (ie, primary adrenal insufficiency), which is most regularly caused by autoimmune 

adrenalitis (Addison's condition) as well as inherited disturbance of glucocorticoid synthesis by congenital adrenal 

hyperplasia [1,2]. Second adrenal insufficiency is triggered by impaired hypothalamic-pituitary policy of synthesis of 

adrenal cortisol, primarily triggered by tumors of the hypothalamic-pituitary region as well as their therapy with surgical 

procedure or radiotherapy [3]. Long-term exogenous glucocorticoid therapy also inevitably causes adrenal insufficiency, 

with potential reversibility after progressive therapy withdrawal. In Europe, the prevalence of chronic primary adrenal 

insufficiency has actually boosted from 40 - 70 situations each million individuals in the 1960s [4,5] to 93-- 144 cases per 

million by the end of the 20th century, [6,7] with an approximated incidence currently of 4 · 4-- 6 · 0 brand-new cases per 

million population each year [1]. In a collection of 615 patients with Addison's condition, examined in between 1969 as 

well as 2009, the autoimmune form was detected in 82% of situations, the tuberculosis related type in 9%, as well as 

various other causes in about 8% of instances [8]. Primary adrenal insufficiency takes place a lot more frequently in 

females compared to in guys, and can offer at any age, although most often appears between the ages of 30 as well as 50 

years [6]. 

Primary AI is identified by the damaged production of adrenal steroids, consisting of aldosterone, cortisol as well as 

adrenal androgens. Idiopathic adrenal degeneration by autoimmune devices or consumption account for the majority of 

instances of grown-up AI, and also such obtained instances of primary AI are called Addison's condition. Congenital 

kinds of primary AI consist of congenital adrenal hyperplasia, congenital adrenal hypoplasia and also domestic 

glucocorticoid shortage (FGD) [9]. Secondary AI triggered by sores of the HPA axis causes impaired ACTH synthesis, 

bring about damaged production of cortisol and adrenal androgens from the adrenal gland. In the case of additional AI, 

aldosterone production is normally maintained due to the fact that the R-A system is protected. Root causes of additional 

AI consist of pituitary tumors, lymphocytic hypophysitis, craniopharyngioma, germinoma and also treatments including 

surgical treatment and also radiation [10]. 
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Current review was aimed to emphasize the proper management of adrenal insufficiency, we intended to discuss 

the steps before starting the management, which is very important to establish successful treatment strategy, such 

diagnostic methods and causes of AI. 

2. METHODOLOGY 

Comprehensive search was performed using electronic databases as; PubMed, and Embase, to find studies concerning 

with adrenal insufficiency published with English language, up to, 2017 September. several keywords were used in our 

search strategy such as; ―adrenal insufficiency‖, ―Adison disease,‖ ―Management,‖ ―Therapy‖ ―Treatment‖. Moreover, 

references found in retracted studies were searched for more evidence available.  

3.  DISCUSSION 

 Etiology of adrenal insufficiency: 

In primary AI, there is failure of production of all hormones from the adrenal cortex; it is frequently triggered by 

autoimmune damage in established nations (Table 1) [8,11] AI might take place alone, with other autoimmune conditions 

(polyglandular autoimmune disorder kind 2 and also polygenic inheritance) or with hypoparathyroidism and 

mucocutaneous candidiasis (polyglandular autoimmune syndrome kind 1) because of autosomal recessive inheritance of 

mutations in the AIRE genetics [12]. 

There is significant rate of interest concerning hereditary tendencies to establish autoimmune adrenal insufficiency, along 

with the well-known organization of the HLA genotype DR3/4-DQB 1 with type 1 diabetes mellitus and AI. In a research 

study of 63 patients with type 1 diabetes mellitus and also their relatives, that had positive 21-hydroxylase antibodies, this 

haplotype was not related to development to frank adrenal insufficiency. Nonetheless, the allele regularity of an additional 

significant histocompatibility complicated genetics, MICA5.1, was boosted in those that progressed, with a hazards ratio 

8.628 (95% self-confidence period 2.029-- 36.696) [ 13]. This allele encodes an abbreviated protein and also has actually 

an increased frequency in other autoimmune problems [14,15]. 

Adrenoleukodystrophy (ALD) is an X-linked recessive problem brought on by mutations in the ABCD1 genetics, 

resulting in faulty oxidation of very long chain fats (VLCFAs) as well as membrane and organelle dysfunction [16] 

Current reports drew attention to infectious and also drug-related root causes of adrenal insufficiency. HIV-associated 

immunosuppression has resulted in resurgence in contagious reasons (e.g. tuberculous as well as CMV adrenalitis) [17]. 

Agents that may dramatically decrease cortisol synthesis include anti-fungal representatives and also just a single dose of 

the anesthetic etomidate [18] Unique tyrosine kinase targeting medicines, such as sunitinib, could create AI in pets [19]; 

human reports are waited for. 

Table 1: Causes of primary adrenal insufficiency (PAI) 

Cause Prevalence 

Autoimmune destruction 1 in 10,000 [8,11] 

Congenital adrenal hyperplasia 1 in 15,000 [11] 

X-linked adrenoleukodystrophy 1 in 20,000 men [16] 

Drugs inhibiting steroidogenesis  

Infectious  

Hemorrhagic 
 

 Diagnosis of adrenal insufficiency: 

The diagnosis of PAI is commonly based on reduced morning cortisol focus (determined in serum or plasma) as well as 

verified by reduced stimulated cortisol. DHEAS levels (DHEA less so) that are well below the lower restriction of normal 

for age and sex are a beneficial preliminary indicator of PAI that must not be overlooked, although they could not be 

made use of in isolation making the medical diagnosis of PAI due to the fact that degrees may be reduced in some 

individuals, specifically in older age groups, without PAI. For the most parts, the diagnosis is extremely likely if the 

cortisol is <140 nmol/L (5 μg/dL)[20]in combination with an ACTH concentration (measured in plasma) elevated more 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2928659/#R4


International Journal of Healthcare Sciences    ISSN 2348-5728 (Online) 
Vol. 5, Issue 2, pp: (78-83), Month: October 2017 - March 2018, Available at: www.researchpublish.com 

 

   Page | 80  
Research Publish Journals 

than 2-fold above the upper limit of the reference interval for the specific assay. An ACTH value >< 140 nmol/L(5 μg/ 

dL) [20] in combination with an ACTH focus(determined in plasma)raised greater than 2-fold over the upper limit of the 

reference interval for the certain assay. An ACTH value > 66 pmol/L represents an optimum stimulation for cortisol 

secretion [21,22]. For verification, a corticotropin stimulation examination need to be carried out in many cases unless 

basic results are definitely indisputable. 

The corticotropin excitement test is presently considered the diagnostic "gold standard" for the medical diagnosis of 

primary (yet not second) adrenal insufficiency because it has been fairly well researched and is confirmed against the 

insulin resistance test for analysis accuracy [23,24]. This examination is likewise referred to as the cosyntropin test, 

ACTH test, or brief Synacthen examination; Synacthen is the trade name of tetracosactide, a synthetic peptide consisting 

of the very first 24 of the 39 amino acids of the endogenous ACTH peptide. Nonetheless, there is still some continuous 

debate over the definition of the cutoff worth of cortisol after corticotropin stimulation to leave out PAI (see listed below). 

The test is made use of in professional experiment different procedures, mainly in the duration of the examination 

treatment, the course of management (im or iv), and also the dose of corticotropin applied [25,26]. Frequently, the 

common short corticotropin examination is done gauging cortisol degrees before and 30 or 60 minutes after iv (or im) 

management of 250 μg corticotropin as bolus injection [27]. The standard-dose (250 μg) short corticotropin test is an 

usual diagnostic examination in medical practice with a high degree of recognition. One more variation of the cosyntropin 

test uses a low-dose 1 μg of corticotropin for adrenal stimulation. Based on the presently offered data, the 1-μg 

examination does not offer much better diagnostic accuracy compared to the 250-μg corticotropin examination [ 28] It 

needs to be noted that porcine ACTH is utilized in some countries, although the proof for its usage is much less than with 

artificial ACTH analogs such as cosyntropin [29]. 

 Management approached to AI:  

Improved assay techniques show that daily physical production of cortisol, 5-6mg/ m2 body area (BSA), is less than at 

first approximated [30]. Current suggestions for oral replacement doses of hydrocortisone are reduced at 10-12 mg/m2 

BSA, although numerous patients get greater comparable doses [30] Swedish patients with primary AI had more than a 2-

fold rise in mortality compared with age-matched controls [31]. The excess fatalities resulted from cardio, transmittable as 

well as deadly illness, which might be attributable to supra-physiological glucocorticoid doses. Patients with secondary AI 

as well as hypopituitarism likewise have actually raised death [32]. Nevertheless there was no proof that patients with 

corticotroph deficiency requiring glucocorticoid therapy had greater mortality compared to those with various other 

pituitary hormonal shortages. (GH deficiency was not assessed in all patients and also might have been a confounding 

aspect) [32]. For that reason the excess mortality connected with hypopituitarism may not attributable to supra-

physiological steroid application. 

Glucocorticoid excess might lower bone mineral density (BMD). Løvas et al reported small reductions in BMD in 

patients with primary AI (as compared to a reference population, mean Z scores at femoral neck and lumbar spine varied 

from -0.57 to -0.17) [33]. Typically, the patients were taking more than suggested glucocorticoid dosages. These findings 

support recommendations to utilize lower dosages. Reduced flowing degrees of adrenal androgens could also add to the 

reduced bone mineral density seen in AI [34]. 

Preliminary glucocorticoid therapy provides excellent symptomatic renovation in AI. Patients taking chronic adrenal 

hormone replacement record decreased quality of life (QOL) contrasted with healthy and balanced controls [35]. Possible 

explanations consist of non-physiological glucocorticoid substitute and absence of adrenal androgen replacement. The 

observation that patients with primary as well as secondary adrenal insufficiency experience similar impairments [35] 

recommends that inappropriate mineralocorticoid replacement is unlikely to be the cause. 

We currently cannot recreate the body clock of endogenous cortisol production. Normally cortisol levels come to a head 

prior to waking as well as fall to a low point during nighttime sleep [36]. Nevertheless, even three day-to-day doses of 

hydrocortisone could not approximate this rhythm, and also a current research reported no differences in QOL between 

two or 3 daily doses [ 37]. Another alternative is to utilize a longer acting glucocorticoid, such as prednisolone or 

prednisone, in an easier solitary morning dosage. No distinctions in QOL were reported between patients taking 

hydrocortisone or prednisolone in a research that did not deal with the impact of dosage equivalence [38]. 

Hydrocortisone management using a subcutaneous pump is a novel strategy for glucocorticoid replacement, with the 

prospective to give the morning cortisol rise. A complete day-to-day dose of 10mg/m2hydrocortisone restored typical 
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circadian rhythm in most patients [39] In a recent pilot research Harbeck et al. administered a solitary mixture of 

hydrocortisone from midnight to 0800h to 14 patients [40] 0800h cortisol degrees were regular to increased adhering to 

the mixture, however low a few weeks later. There were no differences between post-infusion as well as basal QOL or 

cognition steps, in addition to damaged memory in those with highest post-infusion cortisol levels. A larger research with 

longer treatment duration is should examine this method additionally. New hydrocortisone modified-release formulations, 

a prep work by DuoCort and Chronocort ® (Phoqus Pharmaceuticals Ltd) are in development [41,42]. These formulations 

could offer more physiological pharmacokinetics with greater levels of cortisol on waking, as well as long-term 

researches of effects on QOL and various other specifications are awaited. 

Dehydroepiandrosterone (DHEA) substitute continuouslies be questionable, with contrasting reports pertaining to quality 

of life [43,44] DHEA levels are low at birth, rise starting around age of 6-10 years, top around age 24 and also decline 

afterwards [45]. Some propose that DHEA insufficiency explains the impaired QOL in AI, particularly in ladies. Healthy 

and balanced guys acquire most androgens from the testes to make sure that the androgenic results of DHEA are most 

likely lesser. 

A 50mg daily dose of DHEA has been reported to provide physical replacement [46] Alkatib et al. done a meta-analysis 

of 10 tests lasting three months or more, which evaluated QOL, anxiety, stress and anxiety as well as sexual function in 

grown-up women with primary or secondary adrenal insufficiency [47]. DHEA treatment could have a role in pubertal 

ladies, however. Binder et al. examined the impact of 25mg DHEA or sugar pill for 12 months in women of mean age 23 

years (array 13-25) with additional adrenal insufficiency, two or more additional pituitary hormonal agent shortages, and 

a low DHEA level [48]. 

4. CONCLUSION 

Adrenal insufficiency is a lethal problem; very strong research evidence suggests that long-lasting corticosteroid usage is 

consistently connected with gotten adrenal insufficiency. Measurement of cost-free lotion or salivary cortisol might be 

useful when CBG is reduced, but calls for standardization. Adrenal insufficiency is related to minimized quality of life 

that may be triggered by non-physiological glucocorticoid replacement. DHEA insufficiency is unlikely to play a major 

role in quality of life of adults, as well as regular replacement is not necessitated. 
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