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Abstract

Background: Isolated adrenocorticotropic hormone deficiency is one kind of hypopituitarism and is triggered by
various diseases including autoimmune disorder and/or autoimmune hypophysitis. Adrenocorticotropic hormone
deficiency brings out various serious symptoms such as severe hypoglycemia, hypotensive shock, and disturbance
of consciousness.

Case presentation: Here we report a case of 65-year-old Japanese man who developed idiopathic and isolated
adrenocorticotropic hormone deficiency. He had continued epigastric comfort without any symptom of
hypoglycemia or any autoimmune abnormality. Since he continued to complain of mild epigastric discomfort and
general malaise, he was misdiagnosed as having functional dyspepsia and a depression state and took medicine for
them for several months. Infection markers and several antibodies which we examined were all negative. An
abdominal computed tomography scan showed no mass in adrenal tissue; contrast magnetic resonance imaging of
his brain showed that pituitary size was within normal range, and pituitary gland deep dyeing delay and/or deeply
stained deficit were not observed. However, in a corticotropin-releasing hormone load test, response of
adrenocorticotropic hormone and cortisol was poor after corticotropin-releasing hormone loading, and in growth
hormone-releasing peptide 2 load test, adrenocorticotropic hormone response was poor, suggesting the presence
of adrenocorticotropic hormone deficiency. Therefore, we started treatment with hydrocortisone, and his various
symptoms were soon mitigated.

Conclusions: We should bear in mind the possibility of adrenocorticotropic hormone deficiency even when patients
complain of epigastric discomfort or general malaise alone.
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Introduction
Isolated adrenocorticotropic hormone (ACTH) deficiency
is one kind of hypopituitarism and it is triggered by various
diseases including autoimmune disorder and/or auto-
immune hypophysitis [1–5]. In fact, anti-pituitary antibody
is often observed, and various autoimmune disorders, such
as type 1 diabetes and Crohn’s disease, often accompany
ACTH deficiency. Therefore, the presence of autoimmune
abnormality helps us to diagnose the disease.
Isolated ACTH deficiency brings out various serious

symptoms such as severe hypoglycemia, hypotensive shock,
and disturbance of consciousness. Hypopituitarism usually
brings out adrenal deficiency which is often accompanied
by similar symptoms. In clinical practice, such serious
symptoms, including severe hypoglycemia, hypotensive
shock, and disturbance of consciousness, could help us to
diagnose hypopituitarism and/or adrenal deficiency.
Here we report a case of 65-year-old man who developed

idiopathic and isolated ACTH deficiency without any symp-
tom of hypoglycemia or any autoimmune abnormality.

Case presentation
In March 2017, a 65-year-old Japanese man, a ship
designer, had mild epigastric discomfort and general
malaise. An attending doctor thought that he had a

digestive tract disease; in upper gastrointestinal endo-
scopy, however, there was no abnormality. He continued
to complain of epigastric comfort and general malaise;
he was misdiagnosed as having functional dyspepsia and
depressive state, and he started taking medicine for
them. He continued the same treatment for appro-
ximately 6 months, but the symptoms did not disappear.
In September, 2017, he had nausea and vomiting, and
finally he could not take any meal. He was then hospi-
talized in our institution so that we could supply him
with nutrition.
His height and body weight were 169 cm and 52.9 kg.

Systolic and diastolic blood pressure and heart rate were
119/87 mmHg and 87 beats/minute. Body temperature
was increased up to 38.5 °C. In physical examination,
there was no special abnormality in his heart, lungs, and
abdomen. Table 1 shows the clinical characteristics on
admission. His C-reactive protein (CRP) was increased
up to 13.36 mg/dL, suggesting the presence of inflamma-
tion. An increase of blood urea nitrogen (BUN) and uric
acid was observed which we think was probably due to
dehydration. Although he had high fever and high CRP,
all the infection markers that we examined were nega-
tive. In addition, several antibodies which we examined
were all negative. Taking into account these data, we

A

B C

Fig. 1 Various image inspections and load tests. a Rapid adrenocorticotropic hormone load test. Cortisol level is increased to over 5 μg/dL
60 minutes after the load, but the peak of cortisol is low (11 μg/dL). b Abdominal computed tomography scan. There is no mass in adrenal
tissue. c Brain contrast magnetic resonance imaging. Pituitary size is within normal range, and there is no pituitary gland deep dyeing delay
and no deeply stained deficit. ACTH adrenocorticotropic hormone
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thought it unlikely that he had some inflammatory
disease and/or autoimmune disorder such as collagen
disease. Since his blood glucose level was relatively low
and the number of eosinophils was relatively high, we
examined the possibility of adrenal deficiency. As shown
in Table 1, ACTH and cortisol levels were low and uri-
nary cortisol level was also low, suggesting the presence
of ACTH deficiency and adrenal insufficiency. An increased
prolactin level was also observed which we assumed was
induced by the side effect of dopamine blockers.
Next, we performed rapid ACTH load test. As

shown in Fig. 1a, his cortisol level was increased to
over 5 μg/dL 60 minutes after the load, but the peak
of cortisol was not so high (11 μg/dL). In abdominal
computed tomography (CT), there was no mass in
adrenal tissue (Fig. 1b); in brain contrast magnetic
resonance imaging (MRI), pituitary size was within
normal range, and pituitary gland deep dyeing delay
and/or deeply stained deficit were not observed
(Fig. 1c). As shown in Fig. 2a, in a corticotropin-re-
leasing hormone (CRH) load test, the response of
ACTH and cortisol was poor after CRH loading, suggest-
ing the presence of ACTH deficiency. In addition, in a
growth hormone-releasing peptide 2 (GHRP2) load test,

ACTH response was poor although growth hormone (GH)
response was preserved (Fig. 2b). Next, we performed a
triple load test: thyrotropin-releasing hormone (TRH),
GH-releasing hormone (GHRH), and gonadotropin-releas-
ing hormone (GnRH) load. As shown in Fig. 3a, in a TRH
load test, thyroid-stimulating hormone (TSH) and prolac-
tin levels were increased after TRH loading. In a GHRH
load test, GH level was increased after GHRH loading
(Fig. 3b). In a GnRH load test, luteinizing hormone (LH)
and follicle-stimulating hormone (FSH) levels were in-
creased after GnRH loading. These data suggest that our
patient had isolated ACTH deficiency. Since there was no
abnormality in brain MRI and in various markers for
autoimmune and/or infection diseases, we diagnosed him
as having idiopathic and isolated ACTH deficiency.
After diagnosis of isolated ACTH deficiency, we

started hydrocortisone on September 14, 2017. As
shown in Fig. 4a, after starting the treatment with
hydrocortisone, his body temperature and CRP were
decreased. In addition, his sodium level was gradually
increased and eosinophil level was gradually decreased
after the treatment (Fig. 4b). Various symptoms such
as nausea, vomiting, appetite loss, and general malaise
were mitigated soon after the treatment.

A

B

Fig. 2 Corticotropin-releasing hormone and growth hormone-releasing peptide 2 load test. a Corticotropin-releasing hormone load test.
Response of adrenocorticotropic hormone and cortisol is poor after corticotropin-releasing hormone loading. b Growth hormone-releasing
peptide 2 load test. Adrenocorticotropic hormone response is poor although growth hormone response is preserved. ACTH adrenocorticotropic
hormone, CRH corticotropin-releasing hormone, GH growth hormone, GHRP2 growth hormone-releasing peptide 2
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Discussion
In this case report, we described a patient with idiopathic
and isolated ACTH deficiency who had continuous
epigastric discomfort without any specific and/or serious
symptoms such as severe hypoglycemia, hypotensive
shock, and disturbance of consciousness. Therefore, we
should consider the possibility of pituitary and/or
adrenal diseases even when patients complain of epi-
gastric discomfort or general malaise alone. In addition,
our patient’s blood glucose level was relatively low and
his number of eosinophils was relatively high. These
data suggest that we should bear in mind the possibility
of adrenal failure even when patients have mild
hypoglycemia and/or mild eosinophilia.
It has been reported that adult ACTH deficiency is often

induced by an autoimmune disorder and/or autoimmune
hypophysitis and the presence of autoimmune abnor-
mality often helps us to diagnose the disease in clinical
practice [1–5]. However, the patient in this case report
indicates that ACTH deficiency is not necessarily accom-
panied by autoimmune abnormality. In patients without
autoimmune abnormality, such as the present patient, it is

quite difficult to diagnose ACTH deficiency. Therefore,
we should be careful not to do misdiagnose ACTH
deficiency as some functional gastrointestinal disease or
mental disorder.
There is a limitation in this case report; for

example, ACTH deficiency may be symptomatic in
several ways and epigastric discomfort is a less com-
mon but a known symptom. In this way, the case
might represent a limited contribution to medical
research. However, we believe that this case report
will help clinicians to diagnose ACTH deficiency.
Taken together, we should bear in mind the possibility

of ACTH deficiency even when patients complain of
epigastric discomfort or general malaise alone.

Conclusions
We should bear in mind the possibility of idiopathic and
isolated ACTH deficiency when patients complain of
mild but continued epigastric discomfort and/or general
malaise even without any symptom of hypoglycemia or
any autoimmune abnormality.

A

B C

Fig. 3 Triple load test: thyrotropin-releasing hormone, growth hormone-releasing hormone, and gonadotropin-releasing hormone load. a
Thyrotropin-releasing hormone load test. Thyroid-stimulating hormone and prolactin levels are increased after thyrotropin-releasing hormone
loading. b Growth hormone-releasing hormone load test. Growth hormone level is increased after growth hormone-releasing hormone loading.
c Gonadotropin-releasing hormone load test. Luteinizing hormone and follicle-stimulating hormone levels are increased after gonadotropin-
releasing hormone loading. FSH follicle-stimulating hormone, GH growth hormone, GHRH growth hormone-releasing hormone, GnRH
gonadotropin-releasing hormone, LH luteinizing hormone, PRL prolactin, TRH thyrotropin-releasing hormone, TSH thyroid-stimulating hormone
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