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A Male Neonate with Prolonged Jaundice Secondary to
21-hydroxylase Deficiency
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Congenital adrenal hyperplasia (CAH) is a genetic disorder characterized by decreased cortisol
secretion, with 21-hydroxylase deficiency being the most common type. It is uncommon for
CAH to present primarily as cholestasis; therefore, when a patient presents with prolonged
jaundice, it is difficult to suspect CAH immediately. In this report, we aim to share our
experience with an exceptional case of 21-hydroxylase deficiency. A 28-day-old male visited
the outpatient clinic due to prolonged jaundice and elevated 17a-hydroxyprogesterone
(17-OHP) levels in the newborn screening test. Since he showed no other symptoms such as
lethargy or vomiting, he underwent a routine blood test for jaundice and a retest of 17-OHP
at the outpatient clinic. Two hours after the blood draw, he was found to have severe
hyponatremia and hyperkalemia, so he was immediately admitted to the intensive care unit.
After treatment with hydrocortisone, fludrocortisone, sodium chloride, and intravenous fluids,
the cholestasis and electrolyte imbalances improved over time. He was diagnosed with
21-hydroxylase deficiency, salt-wasting type, which was confirmed by the ACTH stimulation
test and genetic testing. It is important to make a prompt diagnosis of CAH to avoid missing
critical timing. Therefore, CAH should not be overlooked, even if the patient does not exhibit
typical symptoms.
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Introduction

Congenital adrenal hyperplasia (CAH) is an auto-
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somal recessive disorder resulting from defects in the
adrenal steroidogenesis pathway. Patients with CAH
have impaired synthesis of mineralocorticoids and
glucocorticoids. As a result, the excessive production
of ACTH leads to secondary adrenal hyperplasia. The
most common type of CAH is the 21-hydroxylase
deficiency, accounting for 95% of cases”. This occurs

due to pathogenic mutations in the CYP2IA2 gene
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and can be further classified into salt-wasting (SW)
or simple virilizing (SV) types, known as classic CAH.

CAH patients show diverse spectrums of pheno-
types according to the severity of the enzyme defect in
the synthesis of cortisol and aldosterone, Patients with
21-hydroxylase deficiency may present with hypoten-
sion, lethargy, vomiting, and hypoglycemia. Additio-
nally, the levels of androgens remain high, leading to
virilization in girls and precocious puberty in boys™?.
When early identification and treatment of 21-hydro-
xylase deficiency are not properly managed, patients
with the SW type can experience life-threatening adrenal
crises during the first weeks of life. Therefore, many
countries have implemented a screening program for
CAH in the newborn period”.

21-hydroxylase deficiency is a well-known disease
with a genotype—phenotype correlation*”. Genetic testing
helps to identify the type of 21-hydroxylase deficiency.
Some mutations, such as V281L, deletion at exon 3 and
exon 6, Q318X, and R356W, have a high genotype-
phenotype concordance”. However, there are some
mutations, such as P30L, I172N, and I2G, which do
not have a good genotype—phenotype correlation, and
genetic testing takes time to get the results. Therefore,
clinical symptoms and newborn screening results are
important clues to avoid missing the critical treatment
window.

Here, we present a patient with prolonged jaundice
and elevated 17-hydroxyprogesterone (17-OHP) in a
newborn screening test (NST) at the outpatient clinic.
Because he had no other symptoms related to adrenal
crisis, we initially expected him to have SV-type 21-
hydroxylase deficiency. However, he revealed typical
laboratory features of SW-type, which was later con-

firmed by genetic testing.
Case report

A 28-day-old male neonate visited the outpatient
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clinic due to persistent jaundice and elevated 17-OHP
levels in the NST. The baby was born by cesarean
section from a healthy mother without any underlying
disease, at GA 37! weeks, weighing 2.71 kg (10th-50
th percentile). The prenatal examination was normal,
but premature placental abruption resulted in a ce-
sarean section. There were no perinatal problems, and
he was normally discharged after one week of nursery
care as planned. He had no jaundice during the first
week after birth. He was vigorous and had been fed
with breast milk or formula every 2 to 3 hours. He
had no symptoms of vomiting, and his stool color was
normal, not acholic. There was no family history of
metabolic, liver, or endocrine diseases, or any other
genetic diseases.

On physical examination at the clinic, he weighed
2.95 kg (3rd percentile), which was at the borderline
of underweight for his age, even though the baby had
been fed well. His height was 49.5 cm (10th percentile),
and his head circumference was 34.5 cm (10th-50th
percentile). Generally, he showed normal activity and
good muscle tone, but his skin color was slightly icteric.
The external genitalia had a normal size and shape of
the penis and both descended testes. There was mild
hyperpigmentation on both scrotums and in the oral
mucosa and gums. His blood pressure was 76/44
mmHg, which was in the normal range.

There were two laboratory sheets of NST of 17-
OHP, performed in the first and second weeks after
birth. In the follow—up test, 17-OHP levels had in-
creased from 17.9 ng/mL to 57.99 ng/mL (cutoff level:
6 ng/mL). Because he didn’t show any typical symptoms
of adrenal crisis, we considered the possibility of SV-
type and conducted a blood test at the outpatient clinic
for routine chemistry, including bilirubin levels and the
ACTH stimulation test.

Two hours after the blood draw, the laboratory re-
sults showed severe electrolyte imbalance with sodium

at 114 mmol/L and potassium at 7.6 mmol/L. He was
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immediately admitted to the neonatal intensive care
unit (NICU). His white blood cell count was 14,100/uL,
platelet count was 720,000/ul, BUN level was 39.2
mg/dL, and creatinine level was 0.60 mg/dL, all sugges-
ting dehydration. The evaluation for jaundice showed
total bilirubin (TB) of 2.45 mg/dL, direct bilirubin
(DB) of 1.18 mg/dL, aspartate aminotransferase (AST)
of 22 TU/L, alanine aminotransferase (ALT) of 13 IU/
L, and gamma-glutamyl transferase (GGT) of 1,605
IU/L (reference range: AST 22-71 IU/L; ALT 10-40
IU/L; GGT 13-147 IU/L).

After admission to the NICU with consideration for
the SW-type, he immediately received intravenous fluids
with electrolytes and hydrocortisone to treat dehydra-
tion, electrolyte imbalance, and potential adrenal crisis.
Before therapy, initial serum glucose level was 84 mg/dL,
and during therapy, his random blood sugar level was
maintained at or above 70 mg/dL. The ultrasound for

the liver and adrenal gland showed no lesions in either

organ, a normal biliary tract without any obstruction
or atresia, and normal-sized adrenal glands (Fig. 1).
The basal plasma levels of hormones showed ACTH of
359 pg/mL (reference range, 7.2-63.3 pg/mL), cortisol
of 2.71 ug/dL (reference range, 2.47-11.9 pg/mL), and
17-OHP of 419.49 ng/mL (reference range, 0.59-3.44
ng/mL). The stimulated plasma levels of cortisol and
17-OHP at 60 minutes after ACTH stimulation were
3.45 pg/dL and 584.88 ng/mL, respectively. Therefore,
he was diagnosed with classic 21-hydroxylase defici-
ency with SW-type. Thyroid function test, blood and
urinary cultures, and urinalysis including osmolality and
pH were all normal. Genetic testing was done to confirm
the type of 21-hydroxylase deficiency and to provide
genetic counseling for the family as he was the first child.

After 2 days of intensive treatment for adrenal crisis,
serum electrolyte levels were normalized (Table 1), and
he received oral hydrocortisone, fludrocortisone, and
sodium. Serum levels of TB, DB, and GGT normalized

Fig. 1. Ultrasound images showed normal for liver (A), gallbladder without any biliary
tract abnormality (B), and both adrenal gland (C1: Right, C2: Left).
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spontaneously without any specific treatment like pho- Discussion

totherapy or ursodeoxycholic acid (Table 1). Genetic

testing of the CYP2IA2 gene revealed a compound This case is a SW-type 21-hydroxylase deficiency
heterozygote with a point mutation (c.1069C)T, presenting with prolonged jaundice without other fatal
p.Arg357Trp) in one allele and a large gene deletion symptoms related to the SW crisis. Neonatal choles-

from exon 1 to exon 7 in the other allele (Fig. 2), con-
9.00

firming the SW-type of 21-hydroxylase deficiency. On

:

hospital day 9, he was discharged with normal skin color

z

and without any symptoms related to adrenal crisis.

2
8

In his follow—up at the outpatient clinic after dis-
charge, his serum bilirubin level was normalized and
his 17-OHP level was controlled below 10 ng/mL (Fig.
3). At 2 months of age, his height was 57 cm (15th-
25th percentile), his weight was 5.9 kg (50th-75th

percentile), and his motor development was within the
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Fig. 3. Serum level of 17-hydroxyprogesterone after discharge
at the outpatient clinic.
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Fig. 2. Genetic testing for Sanger sequencing (A) and MLPA (B) for CYP2IA2 gene revealed a point mutation (p.R357W) and a
large gene deletion from exon 1 to exon 7, which was consistent with a compound heterozygote.

Table 1. Laboratory changes in bilirubin, electrolytes, and ACTH levels over time after the start of treatment

HD1 HD2 HD4 HD7 1wk’ 1 mo’ 2 mo 18 mo” 20 mo” 24 mo’

TB (mg/dL) 2.45 2.24 1.64 1.45 0.67 0.43 0.42 <0.20 0.29 <0.20
DB (mg/dL) 1.18 1.23 0.76 0.61 0.36 0.22 <0.20 <0.20 <0.20 <0.20
AST (IU/L) 22 24 39 28 37 40 38 51 31 32
ALT (IU/L) 13 12 40 23 23 27 26 20 14 14
GGT (IU/L) 1605 1455 1407 945 467 95 40 8 10 11
Sodium (mmol/L) 114 125 132 130 138 132 136 142 139 140
Potassium (mmol/L) 7.6 6.1 6.0 NA 5.7 6.3 48 42 5.1 4.5
ACTH (pg/mL) 359 NA NA NA NA NA 149 4.1 15.5 3.0

Abbreviations: HD, hospital day: wk, week; mo, month; TB, total bilirubin; DB, direct bilirubin; NA, not available.
"Times after dlscharge
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tasis refers to a state where conjugated hyperbiliru-
binemia persists in a newborn. When it lasts for more
than 2 weeks, it is termed neonatal cholestasis” and its
prevalence is approximately 1:2500”. The evaluation of
neonatal cholestasis can be complex because various
diseases such as biliary atresia, congenital panhypopi-
tuitarism, congenital adrenal hyperplasia, neonatal lupus,
and pseudohypoaldosteronism must be differentiated.
Although there are cases such as lipoid congenital
adrenal hyperplasia presenting with cholestasis, classic
21-hydroxylase deficiency with cholestasis is quite rare.

The pathogenic mechanism of cholestasis in CAH is
not clearly understood. It is postulated that hyperbili-
rubinemia in hypocortisolism results from diminished
bile flow and/or excretion into the canaliculi, which
can be caused by affected intrahepatic bile production,
defects in bile transmembrane transport, or mechanical

bile duct obstruction® 1

). Studies on animal models also
reported that cortisol decreases bile formation and flow
in adrenalectomized rats'”. Furthermore, the immaturity
of the infantile liver can also lead to cholestasis. Intere-
stingly, adrenal insufficiency with cholestasis occurs
almost exclusively during the infantile period, and if
hepatic manifestations persist after infancy, they usually
present as hypertransaminasemia rather than choles-
tasis'?.

The p.R357W mutation is well known for causing
SW type and is reported in 15.4% of cases in China
and 17.6% in Japan*'. The allele frequency of CYP2IA2
gene deletions is higher in Europe than in Asia, but it
is also a common mutation, occurring in 10.8% of cases
in China and 11.8% in Japan'?. Among 230 patients
with 21-hydroxylase deficiency in China, 3 patients had
a compound heterozygote for p.R357W in one allele
and deletion in the other allele, and all showed SW
clinical symptoms. Among 93 patients with classic 21—
hydroxylase deficiency in Croatia, 3 patients had the
same genotype, and all exhibited SW clinical symptoms

13 As the R357W mutation primarily results in the SW
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phenotype”, it is very rare for classic CAH to present
without SW symptoms when having two representative
SW-genotype mutations.

Fortunately, the infant's condition was reversible with
proper treatment. However, at the initial presentation,
the patient had a severe salt losing with sodium drop-
ping to as low as 114 mmol/L, and hyperkalemia was
very severe at 7.6 mmol/L. It took time for the follow-
up NST results to come out, and since the patient
appeared healthy with no apparent symptoms, it was
difficult to detect his condition. Since the adrenal crisis
of CAH is preventable with appropriate administration
of hydrocortisone and fludrocortisone, it is important
to be aware of the clinical symptoms and laboratory
features and refer the infant to an endocrinologist for
early detection. Thanks to the free NST, which is fully
covered by national insurance in South Korea, we
could provide steroids immediately after detecting SW
crisis lab results. If NST was not available initially, an
adrenal crisis would be hard to diagnose in the first
place when facing severe electrolyte imbalance.

In conclusion, classic 21-hydroxylase deficiency can
rarely present as persistent unconjugated hyperbiliru-
binemia, complicating the initial diagnosis. If appro-
priately diagnosed, symptoms and critical imbalances
can be rapidly resolved without sequelae. Therefore, it
is important for primary healthcare providers to con-
sider the possibility of CAH and make early referrals
to prevent serious electrolyte imbalances such as SW

crises, reduce morbidity, and prevent severe compli-

cations.
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