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Severe hypercalcemia due to the coexistence of
multiple myeloma and primary hyperparathyroidism.

A rare association

Abstract

The presence of hypercalcemia in hospitalized patients is usually a consequence of
malignant tumors. Among these, multiple myeloma (MM) causes elevated calcium levels
due to increased bone resorption mediated by cytokines, which stimulate osteoclast activity.
Immobility and renal failure may also contribute. However, primary hyperparathyroidism
(PHPT) is the most common cause of hypercalcemia in outpatients. However, there are few
reports on the association of PHPT and MM.

We present the case of a hospitalized woman diagnosed with multiple myeloma who,
despite onco-specific treatment, persisted with elevated calcium levels. For this reason,
a lesion association was sought, and primary hyperparathyroidism was diagnosed.
Parathyroid scintigraphy identified a high uptake image, leading to surgical treatment. A
parathyroidectomy was performed, and serum calcium levels normalized. The pathology
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report revealed hyperplasia.

This case highlights the importance of a thorough etiological evaluation in patients with

persistent severe hypercalcemia.
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Clinical case

A 64-year-old female patient with a history of mild chronic
smoking, long-standing bilateral kidney stones, and a fracture of both
wrists over 10 years prior.

She was admitted to the hospital with functional anemia syndrome
and generalized bone pain. During her evaluation, she was diagnosed
with acute kidney injury and hypercalcemia with levels up to 14.9
mg/dL. A diagnosis of IgG kappa DS III-A multiple myeloma was
subsequently confirmed. ISS 2 R-ISS 2.

Initial treatment for multiple myeloma included bortezomib,
lenalidomide, and dexamethasone. For hypercalcemia, the patient
received intravenous pamidronate 30 mg twice. Given the persistent
elevated calcium levels, evaluation was completed with measurement
of intact parathyroid hormone (iPTH) and 25-OH vitamin D, the
results of which were iPTH: 1099 pg/mL and vitamin D: 3 ng/mL
(Table 1).

Table | Evaluation initial biochemistry

Parameter Value obtained Reference range
Hemoglobin 7.3 12-16 g/dL
Creatinine 1.89 0.5-0.9 mg/dL
Glomerular filtration rate 36.68 >60 ml/min/1.73 m2
Albumin 233 3.5-5.2 g/dL
Calcium ion 1.8 0.9-1.1 mmol/L
Serum calcium 14.7 8.2-10.2 mg/dL
Phosphate 37 2.5-4.5 mg/dL
Alkaline phosphatase 132 35-105 U/L

PTH 1099 15-65 pg/mL
Vitamin D<3 >30 ng/mL

These findings confirm the coexistence of primary
hyperparathyroidism, and it is suspected to be the primary cause of
this hypercalcemia.

A neck ultrasound revealed a hypoechoic nodule in the posterior
sector of the left parathyroid gland with increased vascularity. This
finding was confirmed by SPECT-CT (99mTc-Pertechnetate and
99mTc-MIBI), revealing a focal area of increased uptake measuring
16x15x12 mm at the level of the left lower parathyroid gland (Figure

1.

Figure | Scintigraphic image showing a focus of increased uptake compatible
with hyperfunctioning tissue in the usual topography of the left inferior
parathyroid gland.

A urinary tract ultrasound showed multiple bilateral calyceal
stones with moderate focal calyceal dilation of up to 12 mm. In
addition, features of chronic kidney disease (CKD) were observed,
characterized by diffusely increased parenchymal echogenicity and
loss of corticomedullary differentiation.

A spinal MRI was performed, revealing a lytic lesion in the superior
vertebral endplate at T1 (Figure 2), with no spinal cord involvement.
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A low-dose computed tomography scan also identified multiple lytic
lesions, mainly in the lumbosacral spine, with a fracture of the right
greater trochanter.

Figure 2 Magnetic resonance image of the cervicodorsal spine. Lytic bone
replacement lesion in the superior endplate of the vertebral body of T1.

Bone densitometry was not possible due to the difficulty
of transporting the patient. Supplementation with 2000 IU of
cholecalciferol and zoledronic acid was started to lower serum
calcium. It was decided to perform a left lower parathyroidectomy.
During surgery, an intraoperative decrease of more than 95% in iPTH
levels was observed, to 148 pg/mL, and its removal was uneventful.

The postoperative course was favorable, with progressive
improvement in hypercalcemia. During postoperative follow-up,
serum calcium measurements showed a decrease below normal levels,
so oral calcium and calcitriol supplementation was started, which
managed to maintain a calcium level of 8.4 mg/dL and iPTH of 58
pg/mL.

The pathology report indicated the presence of parathyroid
hyperplasia.

Discussion

The patient presents with a complex clinical picture characterized
by the coexistence of MM and PHPT with critically elevated calcium
levels, iPTH, and severe vitamin D deficiency. This requires a careful
differential approach to determine the primary cause of hypercalcemia
and implement appropriate treatment.

The classic manifestations of PHPT are bone disease (bone
pain, fractures, cysts, osteitis fibrosa cystica), nephrolithiasis/
nephrocalcinosis, and proximal myopathy.':2

It has been suggested that there are geographical differences in
the clinical manifestations of PHPT, and that the higher prevalence of
vitamin D deficiency in some countries may be one of the causes of
these differences.’ In turn, vitamin D deficiency is common in patients
with PHPT.* In countries where vitamin D deficiency is prevalent,
PHPT can be characterized by severe and overt clinical bone and
calculi disease. Individuals with vitamin D defciency associated
with PHPT have more clinically significant disease, including larger
adenomas.’

Uncontrolled enlargement of cell clones in one or more parathyroid
glands, along with reduced calcium receptor expression, is the most
important pathophysiological basis of PHPT. The spectrum of skeletal
disease reflects varying degrees of altered bone remodeling. Intestinal
calcium hyperabsorption, along with increased bone resorption,
leads to an increased filtered calcium load, which, in addition to
other metabolic factors, predisposes to the development of calcium-
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containing kidney stones.’

Because of the high prevalence of vitamin D insufficiency in PHPT
carriers, current guidelines recommend measuring 25-hydroxyvitamin
D in all patients with PHPT and supplementing it to maintain serum
levels >30 ng/mL (70 nmol/L) and below the upper limit of the
reference range.®’

However, there is concern that vitamin D replacement may worsen
hypercalcemia and hypercalciuria.®’

In this patient, severe vitamin D deficiency was relevant.
Although its correction is recommended in CKD to prevent
secondary hyperparathyroidism, in the context of hypercalcemia, its
supplementation requires a careful risk-benefit assessment.!*!2 In this
case, a dose of 2000 IU/day was prescribed with close biochemical
monitoring, without observing exacerbation of hypercalcemia.

However, several studies and meta-analyses suggest that
replacement is safe and does not worsen these biochemical
parameters. >4

Vitamin D deficiency could also negatively impact the progression
of multiple myeloma. Recent studies have suggested that low vitamin
D levels are associated with a worse prognosis and could represent
a modifiable risk factor, possibly due to its immunomodulatory
role.12,15—17

In this regard, some authors recommend supplementation with
individualized adjustments in cases of severe deficiency.

In patients with myeloma, hypercalcemia is common and is
usually due to cytokines such as RANKL and IL-6, which stimulate
osteoclastic activity, increase bone resorption, and generate lytic bone
lesions that are directly related to tumor infiltration and bone damage.
The level of hypercalcemia can be associated with the extent of bone
damage and tumor burden.'®!

However, the magnitude of hypercalcemia (14.9 mg/dL), the lack
of decrease despite oncospecific treatment, and the extremely high
iPTH levels suggest that the predominant cause of hypercalcemia is
PHPT.

Another possible etiology, CKD, was ruled out, given that
creatinine, calcium, and phosphorus levels did not show alterations
compatible with significant renal dysfunction nor did they justify the
extreme elevation of iPTH.?

There is a higher incidence of cancer in patients with PHPT, and of
PHPT in patients with cancer.?! In this case, the patient was evaluated
and gynecological, lung, or digestive cancer was ruled out, and there
was no evidence of pathological skin lesions. The patient presented
with long-standing bilateral kidney stones, fragility fractures, and
ultrasound signs of chronic kidney disease. These findings suggest
that the parathyroid disorder had been present for at least a decade,
coinciding with the peak incidence of PHPT, which occurs between
ages 50 and 60.%

This case highlights the importance of early diagnosis to prevent
irreversible complications of phosphocalcium metabolism.

The pathological study revealed parathyroid hyperplasia, the
second most common cause of PHPT, present in approximately 10—
15% of cases.”

However, SPECT-CT showed a single focal uptake, which usually
suggests an adenoma. This apparent discrepancy may be explained
by the asymmetric nature of parathyroid hyperplasia in certain cases.
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It is possible that a single gland may acquire significant clinical
and biochemical hyperfunction, while the remaining glands remain
without detectable hyperplasia by functional imaging methods.?*

The postoperative course was favorable, with a sustained
decrease in iPTH within normal ranges and normalization of serum
calcium. This result supports the hypothesis of functionally dominant
hyperplasia in a single gland, with no significant involvement of the
others at the time of surgery. However, long-term follow-up will be
essential to detect possible progression to multiglandular involvement,
a phenomenon that can be observed in more advanced stages of this
entity.

The coexistence of MM and PHPT is uncommon, though
increasingly reported in the literature. In a 2013 case report, the authors
reviewed 30 previously published cases in which hypercalcemia was a
consistent finding typically severe, persistent, and often only resolved
after surgical correction of PHPT. Most of those cases involved
parathyroid adenomas as the underlying cause, in contrast to our
patient, in whom parathyroid hyperplasia was documented.”

Amorerecent case highlights a serious neurological complication—
spontaneous subdural hematoma—attributed to hypercalcemia-
induced coagulopathy and vascular fragility, underscoring the potential
for severe systemic consequences of uncontrolled hypercalcemia.?

Furthermore, one of the earliest reported cases, published in
1982, emphasizes the importance of long-term follow-up. Although
hypercalcemia initially resolved after parathyroidectomy, it recurred
later as a manifestation of progressive myeloma disease. Collectively,
these reports reinforce the need to consider multiple and potentially
overlapping causes of hypercalcemia, and to anticipate rare but
clinically significant complications in patients with complex
hematologic disorders such as MM.?’

On the other hand, some studies have explored a possible
pathogenetic relationship between PHPT and MM. It has been
proposed that sustained elevation of iPTH contributes to chronic
osteoclast activation, generating an environment of persistent bone
resorption that favors the proliferation of abnormal plasma cells and
the development of MM.%

Although this association is not yet fully established, iPTH has
been shown to stimulate the expansion of hematopoietic lineage cells,
including progenitor cells, by indirectly reducing their apoptosis.
Furthermore, IL-6 plays a key role in mediating the effects of iPTH on
these cells, both in vivo and ex vivo.?

This case illustrates the clinical and diagnostic complexity posed
by the coexistence of MM and PHPT. The diagnostic approach
should integrate clinical, biochemical, and imaging elements, and
consider the possibility of overlapping etiologies. The management of
hypercalcemia, surgical indication, and vitamin D replacement should
be carefully individualized. Diagnoses of PHPT and MM should be
discussed and their association is possible and not fortuitous, although
their causal link has not yet been identified.

Finally, future studies investigating the role of vitamin D
supplementation in patients with MM, PHPT, and early renal
dysfunction would be of great interest, with the goal of optimizing
therapeutic strategies and reducing metabolic risks.

Conclusion

This case highlights the importance of searching for multiple causes
of hypercalcemia in patients with complex diagnoses, considering
multiple diagnoses, and adopting an interdisciplinary approach.
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Bone disease and kidney stones are the classic manifestations of
PHPT, so evaluating calcium and phosphorus metabolism in these
patients to screen for PHPT is of great importance.
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