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Summary

17-Alpha-hydroxylase deficiency (17OHD) is a rare autosomal recessive disease, representing 1% of cases of congenital 
adrenal hyperplasia. A 44-year-old female presented to the emergency department complaining of generalized asthenia 
and polyarthralgia for about 2 weeks. On examination, she was hypertensive (174/100 mmHg), and laboratory results 
revealed hypokalemia and hypocortisolism. She had an uncharacteristic morphotype, BMI of 16.7 kg/m2, cutaneous 
hyperpigmentation, and Tanner stage M1P1, with normal female external genitalia. She reported to have primary 
amenorrhea. Further analytical evaluations of her hormone levels were performed CT scan revealed adrenal bilateral 
hyperplasia and absence of female internal genitalia. A nodular lesion was observed in the left inguinal canal with 25 × 
10 mm, compatible with a testicular remnant. Genetic analysis identified the c.3G>A p.(Met1?) variant in homozygosity in 
the CYP17A1 gene, classified as pathogenic, confirming the diagnosis of 17OHD. Karyotype analysis was compatible with 
46,XY. The association of severe hypokalemia, hypertension, hypocortisolism, and oligo/amenorrhea and the absence 
of secondary sexual characteristics favored the diagnosis of 17OHD, confirmed by genetic testing. As in other published 
clinical cases, diagnosis outside pediatric age is not rare and should be considered when severe hypokalemia occurs in 
hypertensive adults with a lack of secondary sexual characteristics.

Background

CYP17A1 gene mapped at chromosome 10q encodes 
17-hydroxylation enzyme and 17,20-lyase. More than 
100 mutations have been described in the CYP17A1 gene 
(1, 2). Most of them are a single-based substitution that 
changes amino acids or introduces a stop codon into 

the mRNA transcript, but deletions, conversions, and 
mutations affecting the donor site splicing have also been 
described (3).

17-alpha-hydroxylase deficiency (17OHD) is a rare 
autosomal recessive disorder caused by mutations 
in the CYP17A1 gene, with an estimated incidence 
of 1 in 50 000, accounting for only 1% of congenital 
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Learning points

 • The association of severe hypokalemia, hypertension, hypocortisolism, and oligo/amenorrhea and the absence of 
secondary sexual characteristics favor the diagnosis of 17-alpha-hydroxylase deficiency (17OHD).

 • Diagnosis outside pediatric age is not rare.
 • 17OHD should be considered when severe hypokalemia occurs in hypertensive adults with a lack of secondary 

sexual characteristics.
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adrenal hyperplasia (CAH) (4). It causes a decrease in 
cortisol, androgen, and estrogen production with a 
subsequent increase in adrenocorticotrophic hormone 
(ACTH) and gonadotropin levels (5). High ACTH levels 
contribute to increased production and accumulation of 
17-deoxycorticosteroids, especially deoxycorticosterone. 
Excessive levels of mineralocorticoids lead to volume 
expansion, hypertension, hypokalemia, and high, normal, 
or suppressed aldosterone, with oligo/amenorrhea in 
females and pseudo-hermaphroditism in males (6). 
Despite a decline in cortisol levels, this deficiency does 
not manifest as classical adrenal insufficiency due to 
increased corticosterone production, which exerts a mild 
glucocorticoid effect and plays a negative feedback effect 
on ACTH secretion at the pituitary (7, 8, 9). Androgen 
and estrogen production is also affected because 
17-hydroxylase/17,20-lyase is also present in the gonads, 
playing a key role in sexual maturity throughout fetal 
life and puberty (10). This results in ambiguous or female 
external genitalia in affected male individuals and absent 
or delayed pubertal development in female patients (11).

Case presentation

A 44-year-old woman, diagnosed with hypertension 
since 20 years old and without any chronic medication, 
presented at the emergency department, in February 
2020, complaining of generalized asthenia and 
polyarthralgia for about 2 weeks. She was hypertensive 
(174/100 mmHg), with a heart rate of 70 bpm, eupneic, 
and apyretic on examination. Laboratory results revealed 
the following: acute kidney lesion – Cr: 1.39 mg/dL 
(normal range (NR):  0.57–1.11); severe hypokalemia – 
K+: 1.2 mEq/L (NR: 3.5–5.1); rhabdomyolysis – creatine 
kinase (CK): 9934 U/L (NR: 29–168); and respiratory 
alkalosis – pH: 7.56 (NR: 7.35–7.45), HCO3: 18.3 mmol/L 
(NR: 22–26), pCO2: 24 mmHg (NR: 35–45). ECG showed 
ST-segment deviations in DI, DII, and V3–V6. Thoracic 
x-ray showed an increased cardiothoracic index.

After starting ionic correction with potassium, 
she had a syncope episode with electrocardiographic 
tracing of ventricular tachycardia, followed by ‘Torsades 
de Pointes’ and subsequent asystole. Reanimation 
maneuvers were performed with the administration 
of two shocks (200 + 360 J) with conversion to sinus 
rhythm. She was then transferred to the intensive care 
unit (ICU), with rapid clinical improvement under 
antihypertensive therapy and hydrocortisone i.v., while 
hypokalemia remained despite i.v. correction. Further 
laboratory evaluation showed: the following cortisol 

<0.4 µg/dL (NR: 3.7–19.4), ACTH 213 pg/mL (NR: <46), 
aldosterone (decubitus) 27.4 ng/dL (NR: 1–16), and renin  
<1.8 µUI/mL (NR: 2.8–39.9). Due to these findings, the 
ICU team contacted the endocrinology department to 
manage the patient’s etiological study and transferred the 
patient to our ward.

When questioned, the patient said there was no 
family history of chronic illness, including hypertension. 
Both her father (height of 169 cm) and her mother 
(height of 165 cm) died of lung disease and were not 
consanguineous. She reported having had no menarche 
and never being pregnant. She had an older sister, height 
165 cm, with normal female phenotype and secondary 
sexual development, with regular menstruation and three 
children.

Investigation

On examination, she presented an eunuchoid habitus. 
She was 175 cm tall with a weight of 51.2 kg (BMI of 
16.7 kg/m2), arm span of 185 cm, generalized cutaneous 
hyperpigmentation, and Tanner stage M1P1 with normal 
female external genitalia. Further analytical evaluations 
were performed- luteinizing hormone: 64 mIU/mL (NR 
during follicular phase: 1.8–11.8), follicle-stimulating 
hormone: 97 mIU/mL (NR: 3.03–8.08), estradiol: 17 pg/mL  
(NR: 21–251), progesterone: 5.2 ng/mL (NR: 0.1–0.3),  
17-OHP: 0.19 ng/mL (NR: 0.21–1.45), and total 
testosterone: 0.03 ng/mL (NR: 0.11–0.56). CT scan revealed 
suprarenal bilateral hyperplasia (right width 11.5 mm 
and left width 12.9 mm) and absence of female internal 
genitalia (Fig. 1). A nodular lesion was observed in the 
left inguinal canal with 25 × 10 mm, compatible with 
a testicular remnant (Fig. 2). DEXA osteodensitometry 
showed osteoporosis of femur neck and lumbar spine (T 
score –3.5 and T score –3.7, respectively). A diagnosis of 
17OHD was assumed based on the physical examination 
findings, history of hypertension, analytical results, and 
imaging findings. A genetic test confirmed the diagnosis 
by identifying the pathogenic c.3G>A p.(Met1?) variation 
in homozygosity in the CYP17A1 gene. The karyotype 
analysis came out as 46,XY.

Treatment

After being stabilized, hydrocortisone was switched to 
dexamethasone 0.75 mg, besides spironolactone 100 mg 
b.i.d., olmesartan 40 mg b.i.d., and nifedipine 60 mg b.i.d. 
She was able to be discharged 2 weeks after, with a blood 
pressure of 140/90 mmHg and normal potassium levels 
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(3.9 mEq/L), with no need for oral supplementation. 
She had several appointments, needing medication 
adjustments, first to achieve better blood pressure control, 
and also due to iatrogenic Cushing, dexamethasone was 
reduced to 0.5 mg b.i.d.; secondly, due to hyperkalemia, 
spironolactone was also reduced to 50 mg b.i.d. She was 
also started on alendronate + cholecalciferol 70 mg + 5600 
UI once a week and calcium carbonate 1250 mg b.i.d. The 
patient was referred to the urology team for gonadectomy.

Outcome and follow-up

At the last visit in May 2022, the patient was on 
dexamethasone 0.5 mg b.i.d., spironolactone 50 mg 
b.i.d., olmesartan 40 mg b.i.d., nifedipine 60 mg b.i.d., 
and nebivolol 5 mg b.i.d., added to further control 
hypertension, with blood pressure recorded as 140/80 
mmHg. The analytical study showed ACTH 135 pg/mL, K+ 
3.8 mEq/L, and plasmatic aldosterone 2.52 ng/dL.

Discussion

Phenotype severity of 17OHD depends on the resultant 
enzymatic activity from the mutation in the CYP17A1 
gene. Presently, there are more than 100 different 
mutations identified, although phenotype variation 
has been described for the same mutation (2, 12, 13, 14, 
15). The clinical presentation of the patient we report 
coincides with the classic presentation of 17OHD, which 
includes hypertension, hypokalemia, and the absence of 
secondary sexual characteristics (16). Individuals with 
the 46,XY karyotype usually have a female phenotype 
with infantilism or ambiguous external genitalia, 
correlating with the severity of the enzymatic blockage, 
and it has been shown that more than 25% of normal 
activity is necessary for normal fetal masculinization; in 
contrast, 46,XX individuals have a female phenotype with 
infantilism (12, 17).

In CAH, a low level of cortisol causes ACTH 
hyperproduction and secretion, resulting in adrenocortical 
hyperplasia; in 17OHD, accumulation of progesterone 
and pregnenolone occurs, as well as overproduction of 
17-desoxycorticosteroids like deoxycorticosterone and 
corticosterone (11) – these were not determined in our 
patient because they were not available in our hospital. 
However, progesterone levels (which is a substrate of 
17-alpha hydroxylase) were found increased in our patient. 
Data reported in the literature indicate that most patients 
with this disease have low or normal aldosterone levels; 
however, like our patient, there are reports of patients 
with high aldosterone levels (7, 12, 18). The explanation 
for the decrease in aldosterone levels lies in the inhibitory 
effect of desoxycorticosterone, which can suppress the 
renin–angiotensin–aldosterone axis by increasing sodium 
reabsorption and increasing volume (7). It is thought 
that in patients with increased aldosterone levels, this 
is associated with a more severe deficit of 17OH, with 
increased action of corticosterone methyl oxidase on 
fasciculate cells, which will lead to an increased aldosterone 
production from corticosterone, which may have some 

Figure 1
Abdominal CT scan showing adrenal bilateral hyperplasia – right width 
11.5 mm, left width 12.9 mm.

Figure 2
Abdominal CT scan showing a nodular lesion observed in the left inguinal 
canal with 25 × 10 mm, compatible with a testicular remnant.
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characteristics compatible with glucocorticoid-remediable 
hyperaldosteronism (19). This hypothesis may be the 
presumptive explanation for our patient.

Although the renin–angiotensin–aldosterone axis 
is independent of the hypothalamus–pituitary–adrenal 
axis, the mechanism for low renin seems to be explained 
by the elevated level of aldosterone, an indirect effect 
of ACTH stimulation, which ultimately downregulates 
renin production. In this patient, rhabdomyolysis and 
changes in cardiac electrical activity were probably due 
to severe hypokalemia, which was described in another 
case reported in the literature (5). For patients with the 
46,XX karyotype, secondary amenorrhea can occur if 
there is enough enzyme activity for the production of 
estrogens, which can be achieved with only 5% of regular 
enzyme activity, as reported in another clinical report 
(13). In 46,XY individuals, secretion of the anti-Mullerian 
hormone at the embryonic stage leads to regression of 
the Mullerian ducts; the posterior absence of androgens 
generates hypoplastic testes, whose location may vary 
(intra-abdominal, inguinal, or in the labioscrotal fold), 
resulting in female or ambiguous external genitalia. 
Prophylactic gonadectomy must always be performed due 
to the risk for malignancy (13, 20, 21). Based on physical 
examination findings and on the results of the analytical 
assessment, clinical suspicion of 17OHD was considered as 
highly probable, and diagnosis was confirmed by genetic 
testing. The described mutation has already been identified 
and occurs in the initiation codon; so it is predictable 
that a non-functional protein is generated. In addition, 
this variant has already been reported, as well as others 
affecting the same residue (22).

The treatment of 17OHD comprises the administration 
of glucocorticoids, inhibiting the production of ACTH 
and, consequently, the synthesis of desoxycorticoids. 
However, in this patient, the use of glucocorticoids 
and mineralocorticoid antagonists was insufficient to 
obtain blood pressure control. When a diagnosis is made 
later in life, prolonged hypertension may render this 
therapy insufficient (7, 23). The use of mineralocorticoid 
antagonists, such as spironolactone, and calcium channel 
blockers, such as nifedipine, has been used to achieve 
better blood pressure control (7, 23). In this patient, 
spironolactone 100 mg bid was added but hyperkalemia 
was developed, needing to reduce that daily dosage to an 
half and starting a calcium channel blocker, a angiotensin 
II receptor blocker, and a beta-blocker. Regarding 
estrogen replacement, it was the patient's option not 
to undergo therapy; however, given the patient's age, 
taking into account an ideal age for menopause between 

50 and 55 years and the potential improvement of the 
cardiometabolic profile and bone health, it would have 
been preferable (24).

Despite the diagnosis of 17OHD at a late age, this 
situation is not unique, as another case of a 66-year-old 
patient has already been described (24).

In conclusion, 17OHD is a rare disease that should 
be considered in adult patients who present with 
hypertension, hypokalemia, and lack of development of 
secondary sexual characteristics.
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