Case report: Management challenges of late diagnosed 17-alpha
hydroxylase deficiency
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Abstract

Herein we report the intriguing case of a 42-year-old woman presenting with grade three hypertension, severe hypokalemia and
primary amenorrhea, which revealed to be the complete form of 17 alpha-hydroxylase deficiency. We also discuss the challenging
therapeutic approach as well as the outcomes and the follow-up of this patient.
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Introduction

The CYP17A1 gene encodes for the P450¢17 enzyme which catalyzes two key enzymes: 17-alpha hydroxylase
and 17,20-lyase. These enzymes are expressed mainly in the gonads and in the adrenal glands, and play
a pivotal role in the biosynthesis of aldosterone, cortisol and sex steroids. The genetic defects of this gene
result in a rare form of congenital adrenal hyperplasia (CAH).The main clinical determinants of this disorder
are: hypertension, hypokalemia and disorders of sex development (DSD)[1]. Herein we report the intriguing
case of a 42-year-old woman presenting with grade three hypertension, severe hypokalemia and primary
amenorrhea, which revealed to be the complete form of 17 alpha-hydroxylase deficiency (17 OHD). We also
discuss the challenging therapeutic approach as well as the outcomes and the follow-up of this patient.

Case report

Miss K.A. was assigned to our endocrinology department for the first time at the age of 42 years. She had
a newly discovered hypertension associated with severe hypokalemia, which were found during her stay in



the dermatology department for erysipelas. Otherwise, she had primary amenorrhea for which she never
consulted. As for her family history, we report neonatal death in two of her siblings and four of her cousins.
Her brother had hypertension and type 2 diabetes.

On physical examination, she weighed 75 kilograms and her height was 1.82 meters. She had non-complicated
grade 3 hypertension: 200/100 mmHg. Her neurological exam was abnormal as she had brisk reflexes of
herknee tendon. The osteoarticular examination revealed irreducible flexum of her left elbow, reducible
cubital deviation of her left hand and ankylosed left ankle (figure 1). Regarding her gynecological examina-
tion, it showed feminine genitalia with no ambiguityand no hyperandrogenic features. Her Tanner score was
therefore SIP1A1. Her EKG disclosed electric signs of hypokalemia: diffuse depressed ST segment and U
waves.
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Figurel : Left ankle malformation

Laboratory investigation revealed severe hypokalemia of 1.5 mmol/1 and metabolic alkalosis (ph, 7.54 and
HCO3, 36.2 mmol/1). She exhibited a primary adrenal insufficiency as indicated by theextremely lowcortisol
level associated with moderately elevated ACTH. She also had high FSH and LH value with low estrogen and
testosterone, implying a hypergonadotropic hypogonadism (Table 1). Pelvic MRI unveiled the absence of



uterus, ovaries and the presence of two inguinal lesions resembling testicular structures. Her karyotype was
46, XY. Thus, we are confronting an XY, DSD with adrenal insufficiency combined with hypertension and
hypokalemia. This association leads us to the diagnosis of a defect in the steroidogenesis pathway. Aiming
topinpoint the exact level of the deficit, we conducted a series of hormonal measurements which showed:
high level of 11-desowycorticosterone (DOC), low levels of 17 hydroxy progesterone and androstenedione
(table 1). Putting all findings together, we can conclude that the patient had a complete form of 170HD.

The main differential diagnosis was the deficit in P 450 oxidoreductase deficiency (PORD) since our patient
had skeletal malformations. However, the atypical deformities in her feet, the absence of craniostenosis, the
mid face hypoplasia and the radio humeral synostosis makes this latter diagnosis unlikely. Similarly, the
diminished level of the basal 17 hydroxy progesterone is inconsistent with this hypothesis.

Regarding her hypertension, we prescribed hydrocortisone (5 mg at 8:00 am, 5 mg at 12:00 am and 10 mg
at 12:00 pm). Nonetheless, this latter treatment was insufficient to obtain normal blood pressure (BP), thus
we added spironolactone, which also helps normalizes the kalemia of our patient. The evolution was marked
by steady elevated BP, and therefore we added Amlodipine and then Moxonide to our therapeutic arsenal.
As for her hypokalemia, oral potassium supplementation along with Spironolactone was needed in order to
attain normokalemia. One month after therapy, her blood pressure was120/80 mmHg and she had normal
potassium level of 4.6 mmol/1.

Table 1 : Hormonal analyses in our case

Value Reference range

Cortisol (ng/ml) 5.5

ACTH (ng/1) 66.05 7.2-63.3
Aldosterone (ng/1) 82.02  12-157.7
Renin (ng/1) <4.31 4.6-32
17 OHP (ng/ml) 025  0.13-0.51
DOC (pg/ml) 1302 40-200
Androstenedione (ng/ml) 0.09 0.75-3.89
DHEAS (ug/ml) 0.07  0.4-2.17
FSH (mui/ml) 735 15124
LH (mui/ml) 45.9 1.7-8.6
Estrogen (pg/ml) <5 12.4-233
Testosterone (nmol/1) 0.03 2.85-8.01

ACTH, adrenocorticotropic hormone; 17 OHP, 17 hydroxyprogesterone; DHEAS, dehydroepiandrosterone
sulfate; LH, luteinizing hormone; FSH, follicle-stimulating hormone.

Discussion

Congenital adrenal hyperplasia (CAH) encompasses different genetic anomalies. 17 OHD represents approxi-
mately 1% of all causes of CAH, which is inherited in an autosomal recessive pattern. The lack of this enzyme
results in an excess of potent mineralocorticoids such as DOC, which leads to hypertension and hypokalemia.
Additionally, 17 OHD causes a deficit in the cortisol production and thus an adrenal insufficiency.Regarding
the gonadal sex steroids, 17 OHD precipitates their decrease, and therefore generates a hypergonadotropic
hypogonadism|2]. Depending on the severity of the molecular abnormality, various forms of this disease are
reported. While the complete enzymatic deficiency results in a severe phenotype with an absence of viril-
ization in 46, XY patients and impuberism in 46, XX, which corresponds to the phenotypic presentation of
our patient, the partial form is characterized by a milder clinical manifestation:more frequently encountered
normotension, secondary amenorrhea and possible virilization in 46, XYmales [3]. Biochemically 17 OHD
ischaracterizedby high levels of DOC, and low levels of DHEAS, androstenedione, 17 OHP and cortisol [2].



The management of 17 OHD is based mainly on the treatment of hypertension, hypokalemia and hypogo-
nadism. The cornerstone treatment is hydrocortisone which enables the reinstitution of the negative feedback
on the corticotropic axis and thus diminishes ACTH levels and consequently the production of the excess
mineralocorticoids. This helps to control hypertension and hypokalemia. Besides, spironolactone acts both
as an antihypertensive agent and a potassium sparing diuretic, is considered a drug of choice in these cases.
As for the management of hypogonadism, 46, XY patients with female phenotype can be prescribed with
hormonal therapy aiming to prevent osteoporosis, cardiovascular complications of sex steroids deficiency
but also to induce secondary sexual characteristics[4]. Furthermore, the presence of the Y material and
specifically the TSPY: testis specific protein y linked 1 gene, is incriminating in the development of gonadal
malignancies. While gonadectomy is not recommended in 17 OHD patients due to lack of data concerning
this subject, a radiological surveillance of the testis seems crucial in order to detect neoplasm|5].

Our case has many peculiarities. First, the late age of diagnosis of 17 OHD. Indeed, most of the 17 OHD cases
are diagnosed at puberty, and the primary clinical manifestation of this disorder is usually the abnormal
sexual development. Interestingly, patients with 17 OHD never exhibit signs of adrenal crisis. This can
be explained mainly by the excess of corticosterone, an agonist hormone of the glucocorticoid receptor.
Consequently, this phenomenon helps to clarify the late age of the diagnosis.

Second, the moderate elevation of ACTH level seen in our patient could result from the increasing level of
corticosterone which can impact the ACTH secretion and explain the absence of higher levels of this latter
hormone in some cases|[6].

Another intriguing finding is the skeletal deformations found in our patient which makes our case unique.
In fact, no other cases of 17 OHD showed similar features. This leads us to the differential diagnosis:
P450 oxidoreductase deficiency. However, the atypical skeletal malformations, the normality of the 17 OHP
pleads against this latter diagnosis[7]. Nevertheless, a predominant deficit in 17-alpha hydroxylase over the
21 hydroxylase, seen in some patients of PORD can be consisting with our case.

Regarding the limitations of this study, we recognize that the genetics are a crucial substance for the diagnosis
of this disorder as well as the hormonal evaluation of 17 OHP, progesterone, and pregnenolone before and
after ACTH stimulation test. Unfortunately, these exams are not available in our hospital.

Conclusion

This report emphasizes the importance of exploring pubertal delay and the need for a precocious diagnosis
of 17-alpha hydroxylase deficiency as it can alleviate the complications of this disease notably hypertension
and hypokalemia.
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