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【 CASE REPORT 】

Cognitive Impairment Caused by Isolated
Adrenocorticotropic Hormone Deficiency Mimicking

Dementia with Lewy Bodies

Ryuji Yajima 1, Yasuharu Saito 2, Takeshi Sato 2, Akiko Suzuki 3 and Satoshi Naruse 1

Abstract:
A 73-year-old man who presented with nonspecific general symptoms and cognitive impairment was in-

itially diagnosed with mild cognitive impairment due to dementia with Lewy bodies (DLB) based on a re-

duced blood flow in the parietal and occipital lobes on single-photon emission computed tomography

(SPECT) imaging. However, the patient later presented with hyponatremia and hypoglycemia, leading to im-

paired consciousness, and was diagnosed with isolated adrenocorticotropic hormone deficiency (IAD). Hydro-

cortisone treatment improved the blood test scores and general symptoms, including cognitive impairment.

IAD may show a DLB-like presentation on cerebral blood flow SPECT; therefore, caution is required for the

correct diagnosis of IAD.
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Introduction

Adrenal insufficiency (AI) is a known cause of treatable

dementias. Isolated adrenocorticotropic hormone (ACTH)

deficiency (IAD) is a rare endocrine disorder characterized

by insufficient production of ACTH by the pituitary gland in

the absence of other pituitary hormone deficiencies.

We herein report a case of IAD that was initially difficult

to diagnose because the patient presented with various

physical symptoms and cerebral blood flow single-photon

emission computed tomography (SPECT) showing dementia

with Lewy body (DLB)-like findings. The diagnosis of IAD

was later made after a disturbance of consciousness accom-

panied by hyponatremia and hypoglycemia. Her cognitive

function markedly improved with the administration of corti-

costeroids.

Case Report

A 73-year-old man who received oral levothyroxine for

hypothyroidism developed elbow pain and complained of fa-

tigue. Initially, his blood pressure was maintained with anti-

hypertensive medication. However, when his systolic blood

pressure dropped to approximately 80 mmHg, antihyperten-

sive medication was discontinued. Subsequently, his systolic

blood pressure remained at approximately 100 mmHg. The

patient also had decreased appetite and anemia and under-

went trunk computed tomography (CT) and endoscopy at a

nearby general hospital; however, no significant findings

were observed. Although head CT showed no brain atrophy,

the Mini-Mental State Examination (MMSE) score was 25/

30. After discharge from the hospital, the patient lost 8 kg

in 2 months and tended to be bedridden and withdrawn. He

was referred to our hospital because of dementia.

The patient was 162 cm tall, weighed 46.2 kg, and had a

body mass index of 17.6 kg/m2. His vital signs included
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Figure　1.　Head MRI showing no noticeable signal abnormalities or brain atrophy, except for some 
ischemic changes. The Z-score analyzed using the voxel-based specific regional analysis system for 
Alzheimer’s disease (VSRAD) software program was 0.99. 

blood pressure of 98/59 mmHg, pulse rate of 65 beats per

minute, and body temperature of 36.5 °C.

The patient underwent a comprehensive neuropsychologi-

cal evaluation, scoring 22 points on the MMSE (3/5 points

for time orientation, 4/5 points for spatial orientation, 3/3

points for registration, 2/5 points for calculation, 2/3 points

for delayed recall, 2/2 points for naming, 0/1 point for repe-

tition, 3/3 points for verbal commands, 1/1 point for written

commands, 1/1 point for writing, and 1/1 point for copying),

18 points on the Alzheimer’s Disease Scale for the Japanese

Cognitive Subscale (ADAS-J cog.) and 10/18 on the Frontal

Assessment Battery (FAB) (2/3 points for similarities, 1/3

points for lexical fluency, 0/3 points for motor program-

ming, 3/3 points for inhibitory control, 1/3 points for sensi-

tivity to interference, and 3/3 points for environmental

autonomy). These scores indicate moderate cognitive impair-

ment, particularly in orientation, attention, and executive

function. The Clinical Dementia Rating is 0.5. His neu-

ropsychological profile, assessed using the Neuropsychiatric

inventory, indicated deficits in depression, anxiety, and moti-

vation. Individual muscle strength and tone were normal, al-

though each movement was time consuming.

Initial blood tests revealed no significant findings, other

than mild normocytic anemia and liver damage. Blood glu-

cose, sodium, potassium, calcium, and vitamin B levels were

within normal limits. Thyroid-stimulating hormone (TSH)

levels under oral levothyroxine were normal, whereas those

of free thyroxine were slightly decreased to 0.76 ng/dL (ref-

erence value: 0.90-1.70 ng/dL). Head magnetic resonance

imaging (MRI) showed no noticeable signal abnormalities or

brain atrophy, except for some ischemic changes (Fig. 1).

Cerebral blood flow SPECT showed hypoperfusion in the

parietal and occipital lobes, which was considered signifi-

cant according to the easy Z-score imaging system analysis

(Fig. 2). Despite the absence of brain atrophy on MRI and

no significant decline in MMSE scores on short-term mem-

ory tasks, SPECT findings were consistent with those of

DLB. However, the patient did not present with any parkin-

sonian symptoms, rapid eye movement sleep behavior disor-

der (RBD), or hallucinations. Therefore, the patient was di-

agnosed with mild cognitive impairment (MCI) of unknown

cause, and donepezil was prescribed with the expectation

that it would improve motivation.

After donepezil treatment, the motivation, appetite, and

physical performance gradually improved. However, blood

test results remained largely unchanged.

Two months later, the patient experienced pain in the left

shoulder. As he experienced appetite loss and became in-

creasingly unresponsive to treatment, he was admitted to our

hospital.

Subsequently, the patient’s consciousness deteriorated

[Glasgow Coma Scale (GCS): E4V2M4]. Blood tests at this

point showed marked hyponatremia (115.1 mmol/L), hypo-

chloremia (82.7 mmol/L), and hypoglycemia (23 mg/dL);

however, the TSH and free thyroxine levels under oral

levothyroxine were in the normal range.

We considered hyponatremia and hypoglycemia to be the

main causes of impaired consciousness. After correcting

these issues, the patient’s level of consciousness improved

(GCS score: E4V5M6).

Because arthralgia, easy fatigue, hypotension, appetite

loss, weight loss, liver dysfunction, and normocytic anemia

were attributed to AI, hydrocortisone was administered intra-

venously. Pretreatment cortisol levels were significantly re-

duced to 0.39 μg/dL (reference range: 7.07-19.6 μg/dL). All

symptoms improved with no recurrence of hypoglycemia,

hyponatremia, liver dysfunction, or normocytic anemia.

Contrast-enhanced CT of the abdomen revealed no adrenal

gland abnormalities. Corticotropin-releasing hormone and

thyrotropin-releasing hormone loading tests showed no re-

sponse to ACTH and cortisol and a low response to TSH.

Thus, we considered this patient to have central hypothy-
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Figure　2.　Findings on brain single-photon emission computed tomography (SPECT) with 99mTC-
ethyl cysteinate dimer using the easy Z-score imaging system analysis. The color scale for the Z score 
is shown on the right side of the figure. Images are presented in color when the Z-score is >2. Hypo-
perfusion is visible in the parietal and occipital lobes. L: left, R: right

roidism but with residual TSH secretory capacity. Accord-

ingly, the diagnosis of IAD was confirmed.

Consequently, donepezil was discontinued and oral hydro-

cortisone (15 mg/d) was continued. Immediately after dis-

charge, a neuropsychological assessment revealed a score of

25 on the MMSE, 12 on the ADAS, and 13 on the FAB. A

follow-up neuropsychological assessment at 18 months post-

discharge showed that MMSE, ADAS, and FAB scores were

maintained at 25, 11, and 14, respectively. In addition, the

patient did not present with any Parkinsonian symptoms,

RBD, hallucinations, or cognitive fluctuations.

Discussion

In IAD, ACTH secretion is reduced, resulting in secon-

dary AI. IAD is thought to be caused by autoimmune dam-

age to the ACTH-producing cells of the pituitary gland. The

symptoms in our case improved with corticosteroid admini-

stration, resulting in a favorable prognosis. Furthermore, as

in this case, the most common complication of IAD is thy-

roid disease (1, 2).

Because of the nonspecific clinical symptoms of AI, the

correct diagnosis may be delayed. The most common misdi-

agnoses are gastrointestinal or psychiatric disorders; thus,

reaching an accurate diagnosis can take more than five

years (2). The typical symptoms of IAD include decreased

appetite, weight loss, and lethargy, as in this case. Arthral-

gia, hypotension, liver dysfunction, normocytic anemia, hy-

ponatremia, and hypoglycemia are also often observed in

IAD (2-4).

IAD impairs the cognitive function. However, unlike the

thyroid function measured in routine clinical practice, evalu-

ating isolated ACTH levels in the differential diagnosis of

dementia of unknown etiology in the absence of signs and

symptoms of endocrine dysfunction can be difficult. In the

present case, only a few laboratory findings were suggestive

of AI during initial treatment. Furthermore, temporary

stimulation of motivation following donepezil administration

made the diagnosis even more difficult. However, an episode

of impaired consciousness due to hyponatremia and hypo-

glycemia during the clinical course provides clues for the di-

agnosis of IAD.

An overview of the entire course of this case suggests

that the adrenal and thyroid functions of the patient were

impaired from the outset. In general, when adrenal insuffi-

ciency is combined with hypothyroidism, symptoms of adre-

nal insufficiency become apparent when thyroid hormones

are supplemented (5). Therefore, corticosteroids should first

be administered when both conditions occur. However, in

practice, thyroid hormones (levothyroxine) are usually ad-

ministered first because, as in this case, only the thyroid

function is initially assessed.

We believe that in this case, the symptoms of adrenal in-

sufficiency were aggravated by the early introduction of

levothyroxine, which caused chronic adrenal hormone defi-

ciency.

The main feature of the present case was the DLB-like

findings on cerebral blood flow SPECT. In general, DLB is

often associated with hypometabolism and hypoperfusion in

the occipital region as well as cholinergic neurotransmission

disorders. Cholinergic neurons in the basal forebrain may be

the brain regions affected earlier in DLB (6). Therefore, the

observed hypoperfusion may in part be related to cholinergic

dysfunction in the basal forebrain (6). All areas of the fore-

brain, excluding the basal ganglia, are projected from the lo-

cus coeruleus (LC) (7). The LC is a nucleus composed of
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cell bodies of noradrenergic neurons that release norepineph-

rine (7). Noradrenergic neurons in LCs may also be targeted

by glucocorticoids (8). Therefore, reduced cortisol levels

may lead to reduced stimulation of the LC, resulting in a re-

duced basal forebrain function. We suspected that this was

the reason for the DLB-like findings on the cerebral blood

flow SPECT.

Accordingly, the cognitive function improved significantly

after the introduction of hydrocortisone and discontinuation

of donepezil. As no SPECT images were taken after hydro-

cortisone induction, improvement in the cognitive function

with improvement in psychiatric symptoms cannot be ruled

out. However, the lack of cognitive decline over the course

of 18 months suggested that the MCI presented by the pa-

tient was not due to degenerative diseases, such as Al-

zheimer’s disease or DLB.

Conclusions

This case suggests that even if SPECT findings show a

DLB-like presentation, careful distinction is required if brain

atrophy and short-term memory loss with any parkinsonian

symptoms, RBD, hallucinations, or cognitive fluctuations are

not evident. Careful attention to various nonspecific syn-

dromes may also raise suspicion of IAD.

The authors state that they have no Conflict of Interest (COI).

Acknowledgement
We thank the current and past members of the Center for

Dementia-Related Diseases, Midori Hospital, Niigata, Japan, for

their assistance with the comprehensive neuropsychological

evaluation.

References

1. Hashimoto K, Nishioka T, Iyota K, et al. Hyperresponsiveness of

TSH and prolactin and impaired responsiveness of GH in Japanese

patients with isolated ACTH deficiency. Nihon Naibunpi Gakkai

Zasshi (Folio Endocrinol Jpn) 68: 1096-1111, 1992 (in Japanese.

Abstract in English).

2. Younes N, Bourdeau I, Lacroix A. Latent adrenal insufficiency:

from concept to diagnosis. Front Endocrinol 12: 720769, 2021.

3. Nagai Y, Shimizu H, Sato N, Mori M. A case of isolated ACTH

deficiency with dementia. Nihon Naibunpi Gakkai Zasshi (Folio

Endocrinol Jpn) 70: 989-994, 1994 (in Japanese. Abstract in Eng-

lish).

4. Nishikawa T. Flexion contractures possibly reflect the existence of

hypocortisolism. Intern Med 42: 629-631, 2003.

5. Pan Q, Li P. Challenges in autoimmune polyendocrine syndrome

type 2 with the full triad induced by anti-programmed cell death

1: a case report and review of the literature. Front Immunol 15:

1366335, 2024.

6. Fong TG, Inouye SK, Dai W, Press DZ, Alsop DC. Association

cortex hypoperfusion in mild dementia with Lewy bodies: a poten-

tial indicator of cholinergic dysfunction? Brain Imaging Behav 5:

25-35, 2011.

7. van den Brink RL, Pfeffer T, Donner TH. Brainstem modulation

of large-scale intrinsic cortical activity correlations. Front Hum

Neurosci 13: 340, 2019.

8. Wang ZJ, Zhang XQ, Cui XY, et al. Glucocorticoid receptors in

the locus coeruleus mediate sleep disorders caused by repeated

corticosterone treatment. Sci Rep 5: 9442, 2015.

The Internal Medicine is an Open Access journal distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Ⓒ 2025 The Japanese Society of Internal Medicine

Intern Med 64: 1419-1422, 2025


