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Case Report
Adrenal Insufficiency Associated with Cholestatic Jaundice: A Case
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Various disorders result in jaundice. Adrenal insufficiency is a rare cause of neonatal cholestasis, which is
reversible with prompt glucocorticoid administration. Cholestasis caused by adrenal insufficiency has not
been reported in adult patients. We present a case of a 65-year-old male with jaundice and without
hepatitis A, B, or C. Endoscopic retrograde cholangiopancreatography showed a patent biliary tract. Liver
pathology revealed no malignancy but showed bile stasis compatible with cholestatic hepatitis. The
patient's jaundice persisted for 7 weeks, and at the same time, adrenal insufficiency was diagnosed.
Adrenal insufficiency was recovered with glucocorticoid therapy, and the jaundice was cured.
Copyright © 2017, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

The coexistence of cholestasis and adrenal insufficiency is clin-
ically rare. Congenital hypopituitarism is a recognized cause of
neonatal hepatitis1e4. Neonatal cholestasis associated with isolated
adrenal insufficiency is another cause5. Glucocorticoid treatment
can prevent liver failure in neonates with congenital adrenal
hyporesponsiveness2. In animal models, adrenalectomized rodents
have shown cholangiocyte proliferation and a significant decrease
in bile output6,7, similar to the rodents subjected to bile duct liga-
tion7. Although the mechanism remains unclear, we believe that
adrenal function may play a major role in cholestatic patients.

To the best of our knowledge, cholestasis caused by adrenal
insufficiency seems to be limited to the early infantile period and is
observed in animal models1e7. We report the case of a 65-year-old
male presenting with intrahepatic cholestasis and relative adrenal
insufficiency, which were cured by glucocorticoid therapy.
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2. Case report

A 65-year-old male under regular hemodialysis was admitted to
our ward due to pneumonia. While pneumonia was cured with
piperacillin/tazobactam, he developed jaundice. Although we
stopped the administration of all agents that potentiate hepato-
toxicity, his total/direct bilirubin levels increased from 3.5/2.3 to
11.0/7.1 mg/dL (normal value: 0.3e1.2/0.1e0.5 mg/dL) and gluta-
mate oxaloacetate transaminase (GOT)/glutamicepyruvic trans-
aminase (GPT) levels increased from 90/48 to 189/83 IU/L (normal
value: 15e41/14e40 IU/L) in the subsequent four weeks.

The patient's alkaline phosphatase level was 1176 IU/L
(normal value: 38e126 IU/L) and g-glutamyl transpeptidase
level was 983 IU/L (normal value: 7.5e50 IU/L). Abdominal so-
nography revealed gallbladder stones but showed no evidence of
cholecystitis or bile duct dilatation. Computed tomography showed
normal bile and intra-hepatic ducts. Endoscopic retrograde chol-
angiopancreatography revealed neither filling defect of bile ducts
nor common bile duct dilatation. Hepatitis B surface antigen,
hepatitis C antibody, hepatitis A IgM antibody, antinuclear anti-
body, cytomegalovirus antibody, EpsteineBarr virus capsid anti-
body, antimitochondrial antibody, and antismoothmuscle antibody
were negative. Liver biopsy revealed mild-to-moderate bile stasis
in the hepatocytes and bile canaliculi. Iron stain, hepatitis B surface
antigen and hepatitis core antigen were negative.
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The patient had generalized malaise, weight loss (from 57 to
49 kg in a month), hyperpigmentation, and intermittent hypoten-
sion (systolic and diastolic blood pressure of 85e90 and
55e60 mmHg, respectively). Nevertheless, the heart rate, respira-
tory rate, and body temperature were within normal limits. The
adrenal function test showed elevated increased adrenocortico-
tropic hormone levels of 161.45 pg/mL (normal value: 10e70 pg/
mL), with normal cortisol levels of 14.19 pg/dL (normal value:
4.75e23.27 pg/mL). Adrenal insufficiency was confirmed with
cortisol levels of 12.1 pg/dL at 0 min, 16.55 pg/dL at 30 min, and
17.83 pg/dL at 60 min after cosyntropin stimulation. Following the
administration of cortisol acetate at 37.5 mg per day, the blood
pressure returned to normal, body weight recovered to 53 kg, and
total bilirubin levels declined to 3.69 mg/dL in 2 weeks (Fig. 1). At
the same time, the liver function improved (GOT: 54 IU/L; GPT:
58 IU/L; alkaline phosphatase: 818 IU/L; g-glutamyl transpeptidase:
284 IU/L). He had no discomfort and his vital signs were normal
without hypotension or bradycardia. Consequently, he was dis-
charged. Twelve months after discharge, his condition remained
stable. We gradually tapered the dose of cortisol acetate from
25mg once daily in themorning and 12.5mg once at night to 25mg
once daily in this period. The latest adrenal function on March 31,
2017 was within the normal range (adrenocorticotropic hormone:
33.73 pg/mL; cortisol: 23.50 pg/mL); his liver function and bilirubin
levels were normal (total bilirubin: 0.5 mg/dL; GOT: 19 IU/L; GPT:
13 IU/L). We tapered the cortisol acetate dose to 12.5 mg once daily
and will continue regular follow up.

3. Discussion

Cholestasis linked to isolated adrenal insufficiency is clinically
rare and represents 1% of neonatal cholestasis5. However, hepatic
manifestations of adrenal insufficiency beyond infancy include
hypertransaminasemia but not cholestasis8,9. We report a unique
case of an adult with adrenal insufficiency associated with intra-
hepatic cholestasis.

Prompt diagnosis and treatment for intrahepatic cholestasis
caused by adrenal insufficiency in adults are crucial, not only
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Fig. 1. Clinical course of serum bilirub
because delayed treatment may cause cirrhosis4,10 but also because
the misuse of steroids may cause intrahepatic cholestasis11. Drugs
may cause prolonged cholestasis12e14; however, exacerbating
jaundice persisted after stopping the administration of suspected
agents such as piperacillin/tazobactam. Thus, it seems unlikely that
cholestasis is linked to the administration of drugs15. Sepsis may
inhibit bilirubin metabolism and cause cholestasis16,17. However,
clinical presentations suggested that jaundice occurred after
pneumonia had been cured and there were no signs of sepsis.
Steroids could also reverse hepatitis virus-induced protracted
jaundice18,19. However, the viral markers in this case could exclude
virus-induced jaundice. Therefore, the resolution of cholestasis by
hydrocortisone replacement therapy in this case may suggest a
causal link between cortisol deficiency and the development of
adult cholestasis.

The mechanism linking cholestasis with adrenal insufficiency
remains unclear, but investigations based on adrenalectomized
rodents have revealed cholangiocyte proliferation and bile flow
reduction, similar to the observations in rodents subjected to bile
duct ligation6,7. Cholangiocyte proliferation and bile flow reduction
caused by bile duct ligation could be reversed by cortisol7. Effects of
cortisol on the ducts in this study were comparable with those in
other studies; cortisol therapy recovered bile secretion in adre-
nalectomized rodents20,21. In addition, elevated hepatic bile acids in
surgically induced extra-hepatic biliary obstruction could cause
deleterious effects on the structure and function of adrenocorti-
cocytes, adrenal gland atrophy, and adrenal insufficiency22e24.
These data suggest the presence of a vicious cycle between adrenal
insufficiency and cholestasis.

Our case may reveal the vicious cycle between adrenal insuffi-
ciency and cholestasis. The patient's jaundice persisted for 7 weeks
and could be only dramatically regressed by glucocorticoid therapy
after the diagnosis of adrenal insufficiency was confirmed, sug-
gesting that cortisol revered the adrenal insufficiency and stopped
the course of cholestasis. The possible causes of jaundice could be
sepsis-associated liver injuries, drugs, or even viral infections that
have been excluded by the clinical course and blood tests. In our
case, adrenal gland suppression may be related to poor clinical
Total bilirubin (mg/dl)
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conditions, including regular hemodialysis, recent recovery from
pneumonia, and persistent jaundice.

In conclusion, to the best of our knowledge, intrahepatic
cholestasis caused by adrenal insufficiency has not been reported in
adults. This report highlights a unique case of an adult with adrenal
insufficiency showing intrahepatic cholestasis reversed by gluco-
corticoid therapy.
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