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Summary

We report the association of primary hyperparathyroidism (PHPT) and Klinefelter's syndrome (KS) in a 22-year-old male
complaining of worsening fatigue. PHPT was asymptomatic at the diagnosis, but the patient had worsening hypercalcemia
and osteoporosis, and developed acute renal colic. He then underwent parathyroidectomy with resection of a single

adenoma and normalization of calcium and parathyroid hormone levels. Clinical and therapeutic implications of this rare

association are discussed.

Learning points:

e The coexistence of KS and PHPT is very uncommon.
of hypogonadism.

of secondary osteoporosis, in particular PHPT.

e Patients with mild PHPT often have nonspecific symptoms that may be confused and superimposed with those

e KS patients, especially when young and already osteoporotic at diagnosis, should be screened for other causes

Background

Klinefelter’'s syndrome (KS) is the most common genetic
cause of human male infertility, with a reported preva-
lence of 0.1-0.2% in the general population. The disease
is widely underdiagnosed and the suspicion is usually
driven by symptoms of hypogonadism (1). The typical
endocrine derangements include decreased secretion of
androgens and elevated gonadotropin levels.
Hypogonadism represents one of the most impor-
tant causes of male osteoporosis; early onset of testosterone
deficiency, as observed in KS, is an important risk factor
for precocious osteoporosis (2). Signs of osteoporosis are
detected in up to 40% of KS patients. The reduction in bone
mineral density (BMD) affects morbidity risk and mortality
from fractures in KS patients (3). Longitudinal studies in

KS patients on testosterone replacement treatment yielded
contradictory results as for BMD.

Low vitamin D and high parathyroid hormone (PTH)
levels are frequent findings in KS patients (4). On the
contrary, the coexistence of KS and primary hyper-
parathyroidism (PHPT) is very uncommon (5). We report
herein the second case of this rare association.

Case presentation

A 22-year-old male was referred to our Endocrine Unit
for worsening of fatigue. There was no family history of
endocrine malignancy or endocrinopathy.

Personal history was uneventful. Physical examination
disclosed small testes (8 ml) and sparse beard growth.
He was tall (180 cm) and not obese (BMI 18 kg/mz) with
eunuchoid proportion (arm span 184 cm).
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Investigation

Hypergonadotropic hypogonadism (follicle-stimulating
hormone 45.7 Ul/], luteinizing hormone 26.5 U/, testo-
sterone 2.87 ug/l; 10,3 nM/l) and azoospermia were
detected.

The karyotype was 47,XXY, thus pointing to the
diagnosis of KS.

Routine laboratory profiles displayed normal complete
blood count and renal function, but elevated serum
calcium levels, both total (10.9 mg/dl, normal range
8.2-10.2; 2.7 nM/], normal range 2.1-2.6) and ionized
(1.35 mmol/l, normal 1.13-1.32), while phosphate and
alkaline phosphatase (ALP) were within normal limits.

The serum PTH level was increased (95 ng/l, normal
15-65; 10 pM/], normal range 2-7), 25-hydroxyvitamin-
D3 (250H-D) was decreased (10.2 pg/l, recommended
>20 and 25.5 nmol/l, recommended > 50), and calciuria
was low (73 mg/24 h).

Ultrasonography (US) did not disclose pathological
findings at the heart and kidney levels.

The patients refused microscopic testicular sperm
extraction and androgen replacement therapy (ART) was
started (transdermal testosterone, 40 mg/day), along with
vitamin D repletion with cholecalciferol (10 000 U/week).

Three months later, 250H-D was 21 ng/1 (52.4 nM/1)
and PHPT was confirmed (serum calcium 10.9 mg/d],
2.7 nM/]; ionized calcium 1.41 mmol/l; PTH 98 ng/],
11 pM/I). The resulting urine calcium-to-creatinine
excretion ratio was >0.02 in two determinations.

Neck US and parathyroid scintigraphy were negative
for enlarged parathyroid glands.

Dual-energy X-ray absorptiometry scan revealed
osteoporosis at the forearm (BMD 0.526 g/cm?; z-score:
—3.1) and osteopenia at the femur (BMD 0.777 g/cm?;
z-score, —1.7).

Genetic tests for MEN and familial hypocalciuric
hypercalcemia were found to be negative from the results.

On considering the young age of the subject, a genetic
evaluation was required to rule out syndromic PHPT.
HRPT2 (CDC73), and CASR gene mutations were ruled
out by sequencing the whole genes. As for menin, no
mutation was found in exons 2, 3, 4, 5, 6, 7, 8, 9, and 10,
whereas two new heterozygotic variants were disclosed
in intron 2, namely ¢.445+70C>A and c.445+58G>A.
The effect on splicing was null for the former but can
reach 77% for the latter (Ref Seq: NM_130799.2). However,
RNA extraction, RT, and cDNA sequencing of exons 1, 2, 3,
and 4 did not disclose alternative splicing near the
intronic variants, thus ruling out MEN1.
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Six months later, while on vitamin D supple-
mentation and ART with testosterone normalization
(5.41 pg/1; 18.8 nM/1), the patient reported an increase in
beard growth but no improvement in well-being. He still
complained of asthenia and anxiety.

Laboratory results indicated worsening of hyper-
calcemia (total calcium 11.3 mg/dl, 2.8 nM/] and ionized
calcium 1.46 mmol/l) with increased bone turnover (bone
ALP 59 ng/l, osteocalcin 75 pg/l, and CTX 0.99 ng/ml)
(Table 1).

Imaging studies were repeated. An oval, avascular
mass, smaller than 10 mm, was shown in the lower left
thyroid pole at US, but *Tc-sestaMIBI scan and neck and
mediastinal magnetic resonance imaging were negative.

The patient was referred to surgery. Before parathy-
roidectomy (PTX), he was hospitalized for an acute renal
colic with left hydronephrosis. A stent was inserted and
ureteroscopy was negative for lithiasis.

Treatment

Bilateral neck exploration was then performed, with
resection of the lower left parathyroid gland. Intraopera-
tively, PTH dropped by more than 50%. Pathological
examination disclosed a parathyroid adenoma (diameter
1 cm and weight 240 mg).

Outcome and follow-up

Two days after operation, normalization of serum
calcium level, ionized calcium, and PTH levels was
confirmed, with persistence until the last follow-up visit
(at 3 months).

Table 1 Biochemical data at diagnosis and after 6 months on
ART +cholecalciferol.

After 6 months on

Analyte At diagnosis ART+cholecalciferol
Hematocrit (%)/ 38.9/13.4 42.3/14.1
hemoglobin (g/dl)
Creatinine (mg/dl) 0.7 0.8
Testosterone (ug/l-nM/I) 2.87-10 5.41-18.8
Weight (kg) 58.5 59.5
Serum calcium (mg/dl-nM/I)  10.9-2.7 11.3-2.8
lonized calcium (mM/1) 1.35 1.46
Urinary calcium (mg/24 h) 73 267
250H-D (ug/I-mM/1) 10.2-25.5 23.5-58.7
PTH (ng/l-pM/l) 95-10 98-11

250H-D, 25-hydroxyvitamin-D3; PTH, parathyroid hormone.
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Discussion

We report herein the association of PHPT and KS in a
young adult patient. This is the second case reported thus
far, and the first one was with asymptomatic PHPT at
diagnosis.

The first case of this rare association was reported
more than 50 years ago, in a white 21-year-old male,
diagnosed with KS on the basis of typical clinical features,
decreased urinary excretion of 17-ketosteroids, and
increased pituitary gonadotropins (5). Oral smear showed
a female chromatin pattern. It turned out that he had
also PHPT with hypercalcemia and hypophosphatemia
due to a left parathyroid adenoma. At that time, PHPT was
considered a rare disease.

Over the last decades, the clinical profile of PHPT has
shifted from an overtly symptomatic disorder with
nephrolithiasis and overt bone disease to a disorder
with few or no symptoms at all. Patients with mild PHPT
often have nonspecific symptoms, such as fatigue, mood
disorders, anxiety, depression, and irritability (6). These
complaints may be confused and superimposed with those
of hypogonadism (1).

KS is a common cause of hypogonadism in men.
Testosterone regulates male bone metabolism both
through direct action at the androgen receptor on
osteoblasts and, indirectly, after aromatization to estra-
diol. The low concentrations of insulin-like factor 3 found
in most adult men with KS have also been related to low
bone mass. Early-onset reduced bone mass in subjects
with KS is due to both reduced bone formation and
increased bone reabsorption (2), with decreased pubertal
peak bone mass attainment and accelerated bone loss
during adulthood. KS patients have typically lower BMD
at the spine, hip, and forearm compared with healthy
subjects, and signs of osteoporosis are detected in up to
40% of patients. Reduced BMD might also be present
in KS men when testosterone levels are still normal and,
in addition, ART does not always restore BMD in KS
patients. Epidemiological studies have demonstrated that
increased morbidity and mortality in KS (7) are also due to
fragility fractures.

Vitamin D deficiency may play a role in worsening of
bone mass. It is very common in KS, mainly if abdominal
obesity and sedentary lifestyle are additional contributing
factors. Data about the effects of vitamin D supple-
mentation on calcium levels in PHPT are still controver-
sial; nonetheless, supplementation is considered safe in
patients with mild/asymptomatic PHPT and vitamin D
deficiency (8).
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Osteoporosis is a key feature of overt PHPT, preferen-
tially located at sites rich in cortical bone, such as the
distal forearm (9). Our patient was osteoporotic with
greater impairment of BMD at the forearm, as typically
observed in PHPT.

Currently, no pathogenic link can be hypothesized
between KS and PHPT, even in the syndromic forms of the
latter. It is therefore reasonable to regard this connection
as merely accidental. Nonetheless, the association seems
particularly ominous as PTHP does worsen bone damage
induced by KS, thus further increasing the risk of fracture.
PTX may promote bone mass recovery (10), hence
lowering the risk of fracture.

Our patient was asymptomatic for PHPT at
presentation, but became actually symptomatic for
nephrolithiasis. International guidelines on asympto-
matic PHPT recommend PTX for patients under 50 years
of age (8) owing to the 25-40% risk of progression to
symptomatic PHPT over the years (10), as well as the
efficacy of curative PTX in reducing the long-term risk of
lithiasis recurrence (11).

Finally, it should be considered that, despite the
correction of hypogonadism with ART, our patient still
complained of asthenia and anxious-depressive sympto-
matology. Randomized studies (10) demonstrated a
moderate improvement in the quality of life after PTX;
moreover, it has been recently reported that there is
clinical improvement of symptoms in patients with
asymptomatic PHPT after surgery, mostly in younger
patients and in those with higher preoperative calcium
levels (6). Expected bone recovery and decrease in
nonspecific symptoms might have not yet been achieved
in our patient due to the short follow-up.

There are no data about the effects of ART on serum
calcium in hypogonadal patients with coexisting PHPT.
Anyway, previous experimental studies demonstrated that
testosterone increases oxalate urinary excretion and
calcium oxalate crystal deposition in the kidney; further-
more, no relationship has yet been demonstrated between
testosterone levels and nephrolithiasis (12).

In conclusion, this is the second case of a highly
uncommon and probably accidental association between
two endocrine diseases that are now considered relatively
frequent. Both can expose patients to serious compli-
cations. It is therefore appropriate to recommend PTX,
because it can cure PHPT in over 98% of patients. We
suggest that patients with KS, especially when young and
already osteoporotic at diagnosis, should be screened for
other causes of secondary osteoporosis, in particular PHPT,

http://www.edmcasereports.com

3

Downloaded from Bioscientifica.com at 04/23/2023 07:34:52AM
via free access


http://dx.doi.org/10.1530/EDM-15-0019
http://www.edmcasereports.com

Endocrinoclogy,

Diabetes & Metabolism
CASE REPORTS

E Castellano and others

in order to implement therapeutic actions able to improve
bone health.
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