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Cholestatic hepatitis is identified as one of the features of hypopituitarism
in the newborn, but the exact etiology of cholestasis in these cases has not
been well established yet. We report here two infants, one with isolated
glucocorticoid deficiency and the other with multiple pituitary hormone
deficiency, indicating primary and central adrenal insufficiency, respectively,
who presented with recurrent hypoglycemic seizures and cholestatic hepatitis.
Severe cortisol deficiency in these cases was suggested to be the cause of
cholestatic hepatitis. Review of the literature and our cases showed that the
cortisol deficiency in both primary and central adrenal insufficiency occurring
only during neonatal and early infancy period cause cholestatic hepatitis. The
severity and the age of onset of cortisol deficiency are suggested to be the
important predictors of cholestatic hepatitis in childhood.
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Cholestasis is regarded as one of the findings
of hypopituitarism during the neonatal period.
The etiology of cholestasis in these cases is
unclear. Isolated growth hormone deficiency
and multiple pituitary hormone deficiency have
been considered as the causes of cholestatic
hepatitis in the neonatal and early infancy
period!-*. Which hormone deficiency causes
such metabolic derangement is an open
question. The role of cortisol deficiency in
the etiology of cholestatic hepatitis has not
been well established yet.

We herein present two infants with cholestatic
hepatitis, one of whom had isolated glucocorticoid
deficiency and the other panhypopituitarism.
Both had had jaundice since birth and recurrent
hypoglycemic convulsions. The findings of
cholestatic hepatitis resolved by hydrocortisone
replacement therapy suggested the role of severe
cortisol deficiency as a cause of cholestasis.

Case Reports
Case 1
A three-month-old male infant was admitted

to the hospital with recurrent generalized
convulsions. It was noted that he had had

jaundice since his first day of life. Phototherapy
had been initiated at the third day of life but
jaundice did not resolve. The patient was the
second child of nonconsanguineous parents.
The first child had died of an unknown cause
within 24 hours after birth.

On physical examination, the infant was
hypotonic and had generalized jaundice. The
liver was palpated 1 cm below the costal margin,
and spleen was not palpable. Chest examination
was normal. No hyperpigmentation was noted.
The penile stretch length was 3.5 cm and
bilateral testes were palpable at scrotum.

Laboratory examination revealed serum
Na level: 135 mEq/L, K: 4.9 mEq/L,
Cl: 110 mEq/L, ALT: 124 U/L (0-41), AST:
243 U/L (0-37), GGT: 471 U/L (11-49), LDH:
783 U/L (240-480), ALP: 1857 U/L (250-1000),
total bilirubin: 5.6 mg/dl, conjugated bilirubin:
4.78 mg/dl, Ca: 10.3 mg/dl, and P: 5.9 mg/dl.
When glucose level was 29 mg/dl, ACTH level
was >1250 pg/ml (9-46 pg/ml), cortisol level
<1 pg/dl, insulin level 0.4 wU/ml, and active
renin: 37.6 pg/ml (3.5-65.6). Thyroid hormone
levels were normal. The laboratory assessment
for metabolic disorders including tandem
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mass spectrometry (MS), urinary organic acid
profile and NH, levels were all normal. The
markers for hepatitis and TORCH infections
were also negative.

Low plasma cortisol level despite elevated
ACTH in the absence of mineralocorticoid
deficiency indicated the diagnosis of isolated
glucocorticoid deficiency, and hydrocortisone
replacement therapy was instituted. After one
month, bilirubin levels were in normal range
and after four months all of the liver function
tests returned to normal. During 30 months
of follow-up, ACTH levels remained high
despite hydrocortisone replacement therapy
and mineralocorticoid function was normal.
No hypoglycemic attacks were noticed during
this period.

Case 2

A six-month-old female infant was admitted to
the hospital with jaundice appearing on the first
day of life. Phototherapy had been applied for
10 days but jaundice had persisted. She had
been hospitalized several times due to recurrent
hypoglycemic attacks during infections. The
patient was born by an uncomplicated cesarean
delivery with a birth weight of 3000 g. She
was the second offspring of a consanguineous
marriage. Two pregnancies of the mother were
complicated with spontaneous abortions. The
family had a four-year-old healthy boy.

On physical examination, she had pallor and
decreased subcutaneous fat. The liver was 1
cm palpable below the costal margin. The chest
and genital examinations were normal.

Laboratory examination revealed ALT: 159
U/L, AST: 273 U/L, ALP: 417 U/L, GGT: 471
U/L, total bilirubin: 3.92 mg/dl, conjugated
bilirubin: 1.75 mg/dl, and glucose: 78 mg/
dl. The serology for hepatitis and TORCH
viruses were negative. Sweat chloride test, o,
antitrypsin, profile of urinary organic acids, and
tandem MS were normal. Basal cortisol level
at 08.00 a.m. was 4.65 pg/dl, and ACTH level
was 6.39 pg/ml (9-46 pg/ml). Low dose and
standard dose ACTH tests showed peak cortisol
levels of 12.2 and 15.8 ng/dl, respectively.
Free T, level was at lower normal range (FT,:
10.35 ng/ml, normal range: 9 — 19.04 ng/ml)
and TSH level was normal, whereas prolactin
level was 85.6 ng/ml (1-25 ng/ml). IGF-1
and IGFBP-3 levels were low according to her
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age and sex (IGF-1 level: 18 ng/ml, IGFBP-3:
1422 ng/ml). Magnetic resonance imaging of
pituitary gland revealed pituitary hypoplasia,
ectopic neurohypophysis and absent pituitary
stalk. Hydrocortisone replacement therapy
was started. After two months, bilirubin as
well as ALT and AST levels were normalized.
As thyroid hormone levels were found to
decrease to subnormal levels, L-thyroxin was
also instituted. Growth hormone stimulation
test was performed after the patient became
euthyroid and a peak growth hormone level of
4.2 ng/ml was obtained. During 18 months of
follow-up, hypoglycemic attacks ceased.

Discussion

Few infants with cholestatic hepatitis have been
reported to be associated with hypopituitarism.
Most of these cases had multiple pituitary
hormone deficiency!-3>. Review of the literature
in 1992 revealed 24 out of 223 cases with
neonatal hypopituitarism had evidence of
cholestasis®>. Which hormone deficiency
causes cholestasis is unknown. Some authors
suggested that growth hormone deficiency
was the major factor yielding cholestasis!.
Drop et al.2 supported this hypothesis by
observing that cholestasis did not resolve
with thyroxin and hydrocortisone therapies
in two infants with hypopituitarism. Lanes
et al.3 reported two patients whose abnormal
liver function tests improved after growth
hormone and glucocorticoid substitution.
Steinherz et al.® showed that cholestasis was
unresponsive to thyroxin but resolved with
hydrocortisone therapy. Recently, one patient
with isolated ACTH deficiency was reported to
die of cholestasis at the age of seven months”.
In our report, the presence of cholestasis in
both primary and central adrenal insufficiency
implied that the main hormone in charge of
cholestasis is indeed cortisol deficiency. There
are very few cases in the literature who have
had primary adrenal insufficiency presenting
with cholestasis. In 1981, Leblanc et al.®
postulated that cortisol deficiency might have
a role in neonatal cholestasis. One patient
with congenital adrenal hyperplasia due to
11 hydroxylase deficiency and two patients
with adrenal hypoplasia were shown to have
neonatal cholestasis. Contrary to this finding,
in another report none of the patients with
congenital adrenal hypoplasia, presenting in
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the neonatal and early infancy period, had
the signs of cholestasis®. All these patients
presented with salt-losing crises within their
first month and many of them had normal basal
cortisol levels at presentation, reflecting active
glucocorticoid production in the fetocortex
in the neonatal period. Thus, glucocorticoid
deficiency did not exist in these patients in
the neonatal period. Therefore, we can assume
that glucocorticoid deficiency appearing only in
the neonatal and early infancy period causes
cholestatic hepatitis.

Finally, as one of our patients had isolated
glucocorticoid deficiency, we also reviewed
the data of these cases in the literature. These
patients are generally diagnosed beyond the
neonatal period!®!l. The patients who have
signs and symptoms of adrenal insufficiency in
the neonatal period are very few in number.
Four of the cases with isolated glucocorticoid
deficiency, who had presented in the neonatal
period, were also associated with cholestatic
hepatitis!2-15. Five of our six patients with
isolated glucocorticoid deficiency, who were
reported previously!®, presented beyond the
period of early infancy and did not have any
findings of cholestatic hepatitis. The sixth,
unreported case was diagnosed and treated
within the second day of life before any sign
or symptom other than hyperpigmentation
had emerged.

Both of our cases reported here had a
prominent finding of cholestatic hepatitis.
They had been jaundiced since birth with
no spontaneous resolution up until the time
of presentation, at three and six months of
age, respectively. Following hydrocortisone
administration, cholestasis resolved and liver
enzymes decreased to normal levels in a
few months in both infants. Data in the
literature and our findings strongly suggest that
neither ACTH nor any other pituitary hormone
deficiency is responsible for the development
of cholestasis, but cortisol deficiency seems to
be the primary factor as a cause of cholestatic
hepatitis. However, not all infants with cortisol
deficiency develop cholestatic hepatitis. The
important association of recurrent hypoglycemic
episodes with cholestasis is present virtually
in all patients in the literature, including ours.
It is well known that sustained and recurrent
hypoglycemic seizures indicate severe cortisol
deficiency. Thus, it may be suggested that
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the severity and the age of onset of cortisol
deficiency are the important predictors of
cholestatic hepatitis in childhood.

REFERENCES

1. Copeland KC, Franks RC, Ramamurthy R. Neonatal
hyperbilirubinemia and hypoglycemia in congenital
hypopituitarism. Clin Pediatr 1981; 20: 523-526.

2. Drop SL, Colle E, Guyda HJ. Hyperbilirubinaemia and
idiopathic hypopituitarism in the newborn period. Acta
Paediatr Scand 1979; 68: 277-280.

3. Lanes R, Blanchette V, Edwin C, et al. Conjugated
hypopituitarism and conjugated hyperbilirubinemia in
two infants. Am J Dis Child 1978; 132: 926-927.

4. Esberg BH, Jacobsen BB. Isolated congenital growth
hormone deficiency. Severe hypoglycemia and
neonatal giant cell hepatitis. Ugeskr Laeger 1996;
158: 6467-6469.

5. Krahe J, Hauffa BP, Wollmann HA, Kaser H.
Transient elevation of urinary catecholamine excretion
and cholestatic liver disease in a neonate with
hypopituitarism. J Pediatr Gastroenterol Nutr 1992;
14: 153-159.

6. Steinherz R, Rachmel A, Josephsberg Z, et al.
Hydrocortisone resolves persistent neonatal jaundice in
multiple pituitary hormone deficiencies. Helv Paediatr
Acta 1988; 43: 219-223.

7. Krude H, Biebermann H, Luck W, et al. Severe early
onset obesity, adrenal insufficiency and red hair
pigmentation caused by POMC mutations in humans.
Nat Genet 1998; 19: 155.

8. Leblanc A, Odievre M, Hadchouel M, Gendrel D,
Chaussain JL, Rappaport R. Neonatal cholestasis and
hypoglycemia: possible role of cortisol deficiency.
J Pediatr 1981; 99: 577-580.

9. Peter M, Viemann M, Partsch CJ, Sippell WG.
Congenital adrenal hypoplasia: clinical spectrum,
experience with hormonal diagnosis and report on new
point mutations of the DAX-1 gene. J Clin Endocrinol
Metab 1998; 83; 2666-2674.

10. Wu SM, Stratakis CA, Chan CH, et al. Genetic
heterogeneity of ACTH resistance syndromes:
identification of a novel mutation of the ACTH
receptor gene in hereditary glucocorticoid deficiency.
Mol Genet Metab 1998; 64: 256-265.

11. Elias LL, Huebner A, Pullinger GD, Mirtella A, Clark
AJ. Functional characterization of naturally occurring
mutations of the human adrenocorticotropin receptor:
poor correlation of phenotype and genotype. ] Clin
Endocrinol Metab 1999; 84: 2766-2770.

12. Naville D, Barjhoux L, Jaillard C, et al. Demonstration
of transfection studies that mutations in the
adrenocorticotropin receptor gene are one cause of
the hereditary syndrome of glucocorticoid deficiency.
J Clin Endocrinol Metab 1996; 81: 1442-1448.

13. Weber A, Toppari J, Harvey RD, et al. Adrenocorticotropin
receptor gene mutations in familial glucocorticoid
deficiency: relationships with clinical features in four
families. J Clin Endocrinol Metab 1995; 80: 65-71.



Volume 48 * Number 4

14. Lacy DE, Nathavitharana KA, Tarlow MJ. Neonatal
hepatitis and congenital insensitivity to ACTH.
J Pediatr Gastroenterol Metab 1993; 17: 438-440.

15. Berberoglu M, Yigit S, Ocal G, et al. Isolated deficiency
of glucocorticoids presenting with cholestasis. Acta
Paediatr Jpn 1998; 40: 378-380.

16. Yordam N, Kandemir N. Familial glucocorticoid
deficiency: clinical spectrum and endocrine details in
five Turkish children (Abstract). Horm Res 1996; 46
(Suppl): 92.

Cholestatic Hepatitis Resulting from Cortisol Deficiency

379





