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Introduction

Adrenoleukodystrophy (ALD) is a neurodegenerative disor-
der that affects both the white matter and axons of the central 
nervous system, as well as the adrenal cortex, due to the accu-
mulation of saturated Very Long-Chain Fatty Acids (VLCFA) [1-3]. 
It is an X-linked inherited disorder caused by a defective gene, 
ABCD1, located on Xq28. (2) Male patients with ALD typically 
manifest three primary clinical phenotypes: adrenal insufficien-
cy (AI), adrenomyeloneuropathy (AMN), and cerebral demyelin-
ation (cerebral ALD) [2]. While progressive spinal cord disease 
can develop in women with ALD, AI and cerebral ALD are rare in 
this population, occurring in less than 1% of cases [4-6].

Huffnagel and colleagues reported a lifetime prevalence of 
adrenal insufficiency in male ALD patients of approximately 
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80% [7]. This underscores the importance of age-based regular 
screening for AI in this demographic. Accumulation of VLCFA is 
associated with cell death, particularly affecting the zona reticu-
laris and zona fasciculata of the adrenal cortex, while sparing 
the zona glomerulosa [6-8]. 

Elevated Adrenocorticotropic Hormone (ACTH) and impaired 
cortisol response to ACTH administration are the primary bio-
chemical indicators of primary AI, often preceding clinical symp-
toms by two years [9,10]. Mineralocorticoid deficiency is less 
frequently observed in ALD patients due to the relative sparing 
of the zona glomerulosa [6]. This study aimed to analyze the 
prevalence of AI in ALD patients and assess the utilization of 
mineralocorticoid treatment in those with AI and ALD.
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Methods

We conducted a retrospective analysis of Electronic Medical 
Records (EMR) spanning from January 1, 2011, to December 6, 
2021, encompassing all patients diagnosed with ALD. Approval 
for the study protocol (Study00014492) was obtained from the 
Institutional Review Board. Data extraction was facilitated by 
the informatics consulting services of the Clinical and Transla-
tional Science Institute and securely maintained within the Aca-
demic Health Center Secure Data Environment.

All patients who provided consent for EMR research were 
included. Individual chart reviews were performed to confirm 
ALD diagnoses, utilizing VLCFA results, genetic assessments, 
or documented diagnoses in medical history or visit notes. Di-
agnosis of Adrenal Insufficiency (AI) was ascertained through 
thorough chart reviews, confirming documented diagnoses in 
medical history or progress notes.

Statistical Method

Demographic data for all ALD patients and those with AI 

were summarized using descriptive statistics. Statistical analy-
ses involved Wilcoxon rank-sum tests for continuous variables 
and Chi-square or Fisher’s exact tests for categorical variables. 
Data analysis was conducted using R (version 4.1.2, R Core 
Team) [11].  

Results

Out of 437 patients with ALD, 82% (358/437) were males and 
18% (79/437) were females. Table 1 provides demographic de-
tails of male patients with ALD. The median age among male 
patients with ALD was 14, ranging from 0 to 92 years. Among 
male ALD patients, 65% identified White, 6% Asian, 2% Ameri-
can Indian or Alaska Native, 1% more than one race, while race 
was unknown in 27%. 

Sixty percent (213/358) of male patients with ALD had a di-
agnosis of AI. Steroids medications prescribed for patients with 
AI and ALD included hydrocortisone (190/213), prednisone 
(38/213), dexamethasone (66/213), and other (33/213). Thirty 
nine percent (84/213) of patients with AI and ALD were on min-
eralocorticoid replacement therapy.

Table 1: Comparison of demographics by Adrenal Insufficiency (AI) for male patients with adrenoleukodystrophy.

Variable All ALD2 male patients (N=358) Diagnosis of AI3 (N=213) No diagnosis of AI2 (N=145) P-value1

Age, median (range) 14.0 (0.0, 92.0) 16.0 (1.0, 68.0) 11.0 (0.0, 92.0) <0.001

Race, n (%)

White 231 (64.5%) 142 (66.7%) 89 (61.4%)

0.54

Asian 20 (5.6%) 10 (4.7%) 10 (6.9%)

AI or AN 6 (1.7%) 2 (0.9%) 4 (2.8%)

More than 1 race 3 (0.8%) 2 (0.9%) 1 (0.7%)

Unknown 98 (27.4%) 57 (26.8%) 41 (28.3%)

Ethnicity, n (%)

Hispanic or Latino 28 (7.8%) 15 (7.0%) 13 (9.0%)

0.154Not Hispanic or Latino 266 (74.3%) 166 (77.9%) 100 (69.0%)

Unknown 64 (17.9%) 32 (15.0%) 32 (22.1%)
1Wilcoxon rank-sum test was used for age. Chi-square or Fisher’s exact tests were used for categorical variables.
2ALD: Adrenoleukodystrophy.
3AI: Adrenal Insufficiency;

Discussion 

This chart review study, utilizing EMR data, provides a de-
scriptive analysis of AI prevalence among ALD patients and the 
utilization of mineralocorticoid therapy in this group. Our find-
ings suggest a lower AI prevalence compared to studies rely-
ing on biochemical evidence, potentially because biochemical 
abnormalities precede clinical symptoms by two years [7,9,10]. 
Furthermore, the introduction of newborn screening programs 
for ALD, recommended by the US Department of Health and 
Human Services, has been underway in recent years [12]. This 
might have led to a larger population of young ALD patients 
who have not yet developed AI. 

Approximately 40% of AI and ALD patients received miner-
alocorticoid replacement therapy, which could be due to the 
preferential VLCFA accumulation in the adrenal cortex, sparing 
the zona glomerulosa. While our study benefits from a large pa-
tient database, AI diagnosis based on medical chart documen-
tation rather than biochemical evidence may underestimate 
prevalence. 

In conclusion, AI prevalence remains high among male ALD 
patients, with approximately 40% of those with both conditions 

receiving mineralocorticoid replacement therapy. Our study 
represents the second attempt to quantify mineralocorticoid 
treatment prevalence in males diagnosed with both ALD and 
AI. Further research is necessary to identify individuals at risk of 
developing mineralocorticoid deficiency in the context of ALD 
and AI. 
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