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ABSTRACT

Background/Objective: Pemigatinib, a fibroblast growth factor receptor (FGFR) 1-3 inhibitor, is a novel
therapeutic approach for treating cholangiocarcinoma when an FGFR fusion or gene rearrangement is
identified. Although the most reported side effect of pemigatinib is hyperphosphatemia, tumoral calci-
nosis with soft tissue calcifications is not widely recognized as a complication. We report a case of patient
with hyperphosphatemic tumoral calcinosis on pemigatinib.
Case Report: A 59-year-old woman with progressive metastatic cholangiocarcinoma, despite receiving
treatment with cisplatin and gemcitabine for 7 months, was found to have an FGFR2-BICC1 fusion in the
tumor on next-generation sequencing. Pemigatinib was, therefore, initiated. Four months into the
therapy, multiple subcutaneous nodules developed over the lower portion of her back, hips, and legs.
Punch biopsies revealed deep dermal and subcutaneous calcifications. Investigations revealed elevated
serum phosphorus (7.5 mg/dL), normal serum calcium (8.7 mg/dL), and elevated intact fibroblast
growth factor-23 (FGF23, 1216 pg/mL; normal value <59 pg/mL) levels. Serum phosphorus levels
improved with a low-phosphorus diet and sevelamer. Calcifications regressed with pemigatinib
discontinuation.
Discussion: Inhibition or deficiency of FGF-23 results in hyperphosphatemia and can lead to ectopic
calcification. Pemigatinib, a potent inhibitor of FGFR-1-3, blocks the effect of FGF-23 leading to hyper-
phosphatemia and tumoral calcinosis as observed in our case. Treatment is aimed primarily at lowering
serum phosphate levels through dietary restriction or phosphate binders; however, the regression of
tumoral calcinosis can occur with pemigatinib cessation, as seen in this case.
Conclusion: As the use of FGFR 1-3 inhibitors becomes more prevalent, we aim to raise attention to the
potential side effects of tumoral calcinosis.
© 2022 Published by Elsevier Inc. on behalf of the AACE. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

cholangiocarcinoma with a fibroblast growth factor receptor 2
(FGFR2) fusion or other rearrangements as detected by the US Food

Fibroblast growth factor receptor (FGFR) gene fusions or alter-
ations have been implicated in the pathogenesis of chol-
angiocarcinoma. Pemigatinib, a novel inhibitor of FGFR 1-3,
recently received expedited approval for the patients with previ-
ously treated, unresectable locally advanced, or metastatic

Abbreviations: FGFR, fibroblast growth factor; FGF-23, fibroblast growth factor-
23.
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and Drug Administration-approved test.! Although the most
commonly reported side effect of pemigatinib is hyper-
phosphatemia,”> tumoral calcinosis with soft tissue calcifications is
not widely recognized as a complication. Here, we report a case of
hyperphosphatemic tumoral calcinosis in a patient treated with
pemigatinib.

Case Report
A 59-year-old woman with metastatic intrahepatic chol-

angiocarcinoma presented with progression of her malignancy,
despite receiving treatment with cisplatin and gemcitabine for 7

2376-0605/© 2022 Published by Elsevier Inc. on behalf of the AACE. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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months of cisplatin and gemcitabine. Next-generation sequencing
identified an FGFR2-BICC1 fusion in the tumor and pemigatinib was
initiated. After 4 months of treatment, the patient noted a pro-
gressively worsening rash and multiple flesh-colored nodules over
her lower back, hips, and legs. She denied any previous or current
trauma to this area. Her skin examination revealed deep indurated
subcutaneous nodules with overlying peau d’orange change
extending to her posterior thighs in addition to a plaque with a
similar appearance on her left lower back. After the initiation of
pemigatinib, surveillance computed tomography scans of the chest/
abdomen/pelvis demonstrated interval development of subcu-
taneous calcifications corresponding to the sites of induration
(Fig.1 Band C). She was referred to the dermatology department for
further evaluation. Punch biopsies of the nodules and pathologic
examination confirmed deep dermal and subcutaneous calcifica-
tions (Fig. 2). Hyperphosphatemia (7.5 mg/dL; normal range: 2.5-
4.9 mg/dL) was observed shortly after pemigatinib administration,
whereas serum calcium level was normal at 8.7 mg/dL, (normal
range: 8.5-10.5 mg/dL), albumin level was 3.8 mg/dL (normal
range: 3.5-5.5 mg/dL), and creatinine level was 1.01 mg/dL (normal
range: 0.6-1.2), respectively. She was referred to the endocrinology
department and underwent further investigations, which were
performed just before an anticipated seventh cycle of pemigatinib.
These investigations demonstrated an elevated intact fibroblast
growth factor-23 (FGF-23) level (1216 pg/mL; normal value <59 pg/
mL), a low 25 hydroxy-Vitamin D (20 ng/mL; normal range: 30-100
ng/mL), and 1,25-dihydroxy-Vitamin D3 (16.5 pg/mL; normal
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Highlights

e A rare case of tumoral calcinosis associated with pemi-
gatinib (FGFR Inhibitor)

e Knowledge of FGFR-23 provides insight into the patho-
physiology of cholangiocarcinoma

e Tumoral calcinosis is reversible upon discontinuation of
pemigatinib

Clinical Relevance

FGFR inhibitors have revolutionized the management of
certain malignancies; however, this case highlights the
development of tumoral calcinosis following the use of
pemigatinib. As the use of these medications increases, we
want to raise awareness of this uncommon complication
but may be prevalent with an increase in usage.

range: 19.9-79.3 pg/mL), although a normal comprehensive meta-
bolic panel revealed an elevated serum calcium level (10.5 mg/dL
when albumin was 3.69 mg/dL) and normal serum phosphorus
level (3.5 mg/dL).

Fig. 1. A-D, Computed tomography scan of abdomen and pelvis with contrast (axial view). A, Before initiating pemigatinib therapy, no visible subcutaneous calcifications are seen in
the sacral region, (B) initial demonstration of subcutaneous calcifications after 4 cycles of pemigatinib therapy (arrow), (C) progression of subcutaneous calcifications after 6 cycles of
pemigatinib therapy (arrow), and (D) resolution of subcutaneous calcifications 5 months after discontinuation of pemigatinib therapy.
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Fig. 2. Hematoxylin and eosin section (4-mm skin punch biopsy) from an indurated
plaque of the right inner thigh at low magnification (40x) showing significant zones of
calcification within the deep dermis (arrow). This was after 5 cycles of pemigatinib
therapy.

Given the development of pathologically confirmed subcu-
taneous calcifications in the presence of an FGFR1-3 inhibitor that
causes hyperphosphatemia, the patient was diagnosed with tu-
moral calcinosis and was started on a low-phosphate diet followed
by the addition of sevelamer carbonate leading to a gradual
normalization of serum phosphorus levels. Unfortunately, despite
pemigatinib therapy, her cancer progressed after 6 months of
treatment and was therefore discontinued. Computed tomography
scans following the cessation of pemigatinib demonstrated signif-
icant regression of tissue calcium deposits on follow-up (Fig. 1 D).

Discussion

FGF-23, a hormone secreted by osteoblasts and osteocytes, is a
key regulator of phosphate and vitamin D homeostasis. The binding
of FGF-23 to FGFR-1c and its coreceptor aKlotho leads to decreased
proximal renal tubular phosphate reabsorption resulting in phos-
phaturia. Additionally, FGF-23 suppresses 1a-hydroxylase tran-
scription necessary for 1,25-dihydroxy-Vitamin D3 activation.*
Therefore, the inhibition of FGFR phosphorylation by pemigatinib
not only significantly decreases cellular proliferation in target can-
cer cells with altered FGFR mediated pathways, but also inadver-
tently blocks the effect of FGF-23 with consequential
hyperphosphatemia.’ The calcium deposition observed in hyper-
phosphatemic tumoral calcinosis can also be seen in patients with a
deficiency of FGF-23 (because of increased cleavage of FGF-23 in
GALNT3 and FGF23 sequence variations)®® or resistance to FGF-23
(variants in the KL gene which encodes the coreceptor aKlotho)’
and is related to an increase in the calcium/phosphate product
leading to ectopic calcifications.

Clinical trials conducted on patients having pemigatinib showed
that, out of 466 patients, 92% developed hyperphosphatemia.’
Although the prevalence of hyperphosphatemia is common, only
30% of patients required further treatment.'® Although adverse
dermatologic manifestations such as alopecia, dry skin, nail
toxicity, and palmar-plantar erythrodysesthesia have been reported
with FGFR inhibitors, only 3 cases of ectopic calcifications have
been reported in the literature to date.>'“? However, the
increasing use of FGFR inhibitors will lead to more cases and,
therefore, the recognition of tumoral calcinosis as a potential
complication of these medications is important.

219

AACE Clinical Case Rep. 8 (2022) 217—220

Ectopic calcification as observed in hyperphosphatemic tumoral
calcinosis or metastatic calcinosis cutis commonly occurs over
periarticular (extracapsular) areas and areas of repeated trauma.
There can be associated pain and overlying ulceration. If chronic
and severe, they can even impair mobility and be debilitating.®
Phosphate-lowering therapies, including a low-phosphate diet
and phosphate binders, are the mainstay of treatment for hyper-
phosphatemia and have been successful in lowering serum phos-
phate levels in patients treated with FGFR inhibitors who develop
hyperphosphatemia.''? In the setting of familial tumoral calcinosis
and other causes of ectopic calcification, additional therapies that
have been used include acetazolamide” and probenecid.”® Sodium
thiosulfate has shown some success in patients with chronic kidney
disease.* Patients with associated inflammatory diseases (associ-
ated erythema and elevated inflammatory markers) displayed
symptomatic improvement with nonsteroidal antiinflammatory
drugs, glucocorticoids, and interleukin-1 antagonists (anakinra).?
However, the efficacy of these alternative therapies has not been
reported in the setting of FGFR inhibitor-induced complications.
Additionally, 1 case report demonstrated the reversibility of cal-
cium deposits on treatment withdrawal, as also witnessed in our
patient. However, this may not always be feasible, if the patient’s
tumor is responding to pemigatinib therapy.

Conclusion

Although hyperphosphatemia is a recognized adverse effect of
FGFR inhibitors, subsequent tumoral calcinosis is only just gaining
recognition. As the use of pemigatinib and other similar FGFR in-
hibitors increases, tumoral calcinosis may become more prevalent
unless close monitoring and aggressive treatment of hyper-
phosphatemia occur while patients receive these medications.
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