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ABSTRACT

Background: Cherubism is a rare autosomal dominant inherited disorder,
caused by a mutation in the SH3BP2 gene. imatinib has been effectively
reported as an option of treatment. imatinib, a tyrosine kinase inhibitor (TKI),
has been established to promote osteoblast differentiation. According to our
knowledge, this is the first reported case of cherubism in Libya that suggest
effectivity of imatinib.

Case presentation: We present the case of a 4-year-old boy was diagnosed
with cherubism. The child was consistently administered a daily oral dosage
of imatinib (300 mg/m2) for three months. Throughout the treatment, the
patient was closely monitored every two weeks for potential side effects and
signs of clinical improvement.

Conclusion: The observed therapeutic potential of imatinib for cherubism in
this case study suggests a promising avenue for future exploration. However,
further research is needed to establish a safe and effective protocol for imatinib
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Introduction

Cherubism (Online Mendelian Inheritance in Man,
“"OMIM #118400") is a rare genetic disorder inherited
in an autosomal dominant manner. It is caused
by a mutation in the SH3BP2 gene, which leads
to painless enlargement of the mandibular bones.
This enlargement is due to a fibrous granuloma
containing multinucleated giant cells that can express
and differentiate into activated osteoclast giant
cells, dependent on or independent of RANK.*? The
condition was first identified by Jones in 19333 and
typically presents in childhood, gradually growing until
puberty and then slowly regressing until around the
age of 30.% Treatment options have been described,
including observation, reconstructive surgery, and
pharmacological therapy.> Kueper, et al.?, from a
systemic review of published literature, analyze data
including 92 individuals from 34 families diagnosed with
cherubism. Only 15% of the included individuals have
no family history of cherubism, which mostly became
clinically evident between 5 and 9 years of age. The
surgical approach to treatment was mostly followed
for cases receiving lesion curettage and recontouring;
some cases showed no sign of recurrence during one
year of follow-up, while on the other hand, some cases
showed aggressive signs of disease progression.

In our case, we report the results of imatinib for
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cherubism regarding efficacy and safety. To the best of
our knowledge, only three patients have been treated
with imatinib, as reported in the literature.”

Case Report

In October 2022, a 4-year-old boy with no family history
of the disease presented with bilateral ear discomfort
and cheek fullness over a three-month duration. He
was referred for further evaluation. Physically, he
has bilateral painless swelling of the cheekbones,
no palpable lymph nodes, and a pre-pubertal tanner
stage. His height (106 cm, 75t percentile), weight
(17.8 kg, 75%¢ percentile), and body mass index
(15.8/m?, 50t percentile) met normal developmental
milestones and he was fully vaccinated under the
national vaccination program.

The baseline laboratory normal, including complete
blood count and bone profile, is shown in Table 1.
An imaging computerized tomography scan showed
symmetric bilateral mandibular bone expansible lytic
lesions with internal trabeculations, giving the soap
bubble appearance, involving the mandibular bodies,
and rami, sparing the condyles (Figure 1). Cherubim
Grade-I, according to the Seward and Hankey grading
system.®

We diagnosed the child with cherubism upon clinical
and detailed radiological evaluation. The parents have
been counseled about the natural history of the disease
and treatment options and trials, including waiting and
follow-up, surgical intervention, and drugs (imatinib).
His family wished to start noninvasive treatment.

This study approved by the National Cancer Institute
Misurata’s ethical Committee (No. 02-133/2023). We
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Table 1. Baseline and follow-up laboratory profile.

Variant Initial Week 6 Week 12 Post treatment
Hb g/dlI 11.2 10.9 11.3 10.7
WBC x 103 7.7 5.5 7.8 7.8
Lymphocyte % 38 54 39.4 40.4
Granulocyte % 45 31 53.4 51.3
Mix % 16 15 7.6 8.3
Platelet x103 266 361 100 236
ALT U/I 8 13 11 10.7
AST U/I 25 35 35 22.1

? GT U/ - 10 10

Bilirubin (T/D) mg/dl 0.1/- 0.8/0.1 0.3/0.1 0.24/0.1
Lipase U/I 20 96 19

Amylase U/I 105 22 119

Alk. Ph U/I 150 114 141

LDH U/I 273 347 227 239
Total protein g/l 6.1 6.2 6.8

Serum albumin g/I 4.1 3.7 3.8

PTH 27.9

Vitamin D 28 35

ALT: alanine aminotransferase, AST: aspartate aminotransferase, ?
GT: gamma-glutamyl transferase, Alk. Ph: alkaline phosphatase,
LDH: lactate dehydrogenase, PTH: parathyroid hormone

Figure 1. A, 3D reconstruction; B, axial CT scan shows bilateral mandibular bone expansible lytic with internal
trabeculations at presentation.
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Figure 2. A, 3D reconstruction; B, axial CT scan shows the regressive course of the lesion 3 months post imatinib

treatment.

B

Figure 3. A, 3D reconstruction; B, axial CT scan shows the regressive course of the lesion 8 months post imatinib

treatment.

20cm

obtained parents’ written consent for treatment and for
publishing the pictures and treatment results. Imatinib,
300 mg/m? by mouth daily (rounded to the nearest
tablet), was 200 mg daily. The patient was treated
consistently for three months without interruption.
He followed up every two weeks to closely monitor
side effects and signs of clinical improvement. The
patient tolerates treatment well apart from occasional
nausea, which oral ondansetron controls. By week
10 of the treatment course, complete blood counts
showed thrombocytopenia (platelet count 100-103),
which recovered spontaneously without modification
of dosage. The comparative imaging study pre- and
post-introduction of imatinib showed the mandibular
thickness measured 1.7 cm» as compared to 3.0 cm»
in the previous study, with still a few trabeculations and
a response rate of 43% (Figure 2 A, B). The follow-up
imaging scan eight months post treatment showed
a further response although cessation of imatinib
treatment with response > 60% compared with initial
scans (Figure 3 A, B).

The patient’s growth curves have been unaffected over
eight months of follow-up. At the last follow-up, he did
not show any sign of recurrence.

Discussion

The treatment options for cherubism raise several
dilemmas for the treating physician, as expected of
self-limiting and usually involuntary consequences
of treatment effects.®® On the other hand, the
early aggressive course of the disease and the
major disfigurement and functional complications
indicate a search for a minimally invasive modality
of treatment.”!41213 The surgical intervention is the
typically reported first-line module of treatment for
symptomatic and plastic surgery.*!415 For severe cases,
the timing of intervention and surgical approach remain
the most challenging parts for surgeons.*®

As a consequence, several pharmacological treatment
trials (for instance, imatinib, denosumab, calcitonin,
tacrolimus, alodronate, and adalimumab) have
been reported for the limited number of cases, but
no established guidelines for treatment have been
reached.12,13,16,17,18,19,20

We report a case of cherubism in a prepubertal age,
in which imatinib was administered as a therapeutic
intervention. The rationale for prescribing imatinib
is grounded in its demonstrated capacity to promote
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osteoblastogenesis by inhibiting platelet-derived growth
factor.?! The definite mechanism of action is not well
established.???* The administration of imatinib was
chosen due to the parents> unwillingness to make
alternative therapeutic choices. Parents and physician
were aware of minor and serious side effects reported.
Imatinib has demonstrated favorable results in several
cases pertaining to the management of cherubism
and clinically similar occurrences of Central Giant Cell
Granuloma of the Jaw (CGCGJ).7>*

Imatinib, a tyrosine kinase inhibitor (TKI), has
been effective in treating many childhood disorders,
including chronic myelogenous leukemia (CML) and
acute lymphoblastic lymphoma (Ph+ ALL, Philadelphia
chromosome positive). This provides a solid foundation
for its ongoing utilization. Children often exhibit good
tolerance to the therapy, which can last from 24 to 60
months. Nevertheless, there have been documented
instances of adverse effects, including bone marrow
suppression, nausea, muscular cramps, diarrhea,
edema, hepatotoxicity, dermatitis, and growth
inhibition in prepubescent children.?> It is important
to mention that the inhibition of growth often resolves
with puberty.?¢ Several reports on its effects on male
and female fertility.?”

In this report, a three-month treatment with imatinib
resulted in a significant reduction of the lesion with
new bony ossification of osteolytic lesions. The patient
reported a minor side effects includes an occasional
nausea with initiation of imatinib which effectively
controlled with ondansteron and thrombocytopenia
which require no dose modification. Ricalde et al.?,
report three cases (“case 1,” a 6-year-old boy; “case
2,” a 6-year-old boy; “case 3,” a 4-year-old girl)
that have been treated with imatinib for at least 6
months of consistent treatment for a severe form of
cherubism. Two cases underwent surgical debulking
and tumor relapse before the initiation of treatment.
They had treatment responses of 65%, 22%, and
75%, respectively, with reductions in tumor volume,
no significant side effects reported except for nausea,
and no reported effect on linear growth. Although they
comment on partial compliance and difficult follow-up
for treated cases, these results indicate that imatinib
may have therapeutic potential for cherubism.

Denosumab is an inhibitor of the RANK ligand, which
significantly suppresses the differentiation, proliferation,
and activation of osteoclasts.?® Denosumab has been
reported in the literature as a possible pharmacological
therapy for cherubism. Four cases («Case 1,» a 9-year-
old boy; «Case 2,» a 19-year-old female; «Case 3,»
a 15-year-old female; and «Case 4,» a 5-year-old
female) from three published studies have been treated
with denosumab.!32%3 Duration of treatment ranges
from 6-12 months in which the response of treatment
ranges from the dramatic clinical and radiographic
response for pre-pubertal “cases 1, 4” and radiographic
response without clinical effect on older ages “case
2, 3”. In addition, significant toxicity associated with
denosumab in the form of hypocalcemia may be
asymptomatic " case 1”*3, or high-grade hypocalcemia
requires hospitalization and modified subsequent doses
and spacing e.g. “case 4".3° An acute renal injury with
hyperkalemia has been reported in patients treated with

denosumab.3! Also as a consequence of denosumab
toxicity on the growth rate, it showed a decreased
effect on growth for pre-pubertal age “case 1: after
initiation of treatment and after 5 months from the end
of therapy.!3 There were no significant adverse events
reported for “case 2, 3".2°

It has been reported that calcitonin is a feasible option
for treatment for a severe form of central giant cell
granuloma (CGCG). The rationale for administration is
that it inhibits the osteoclastic activity of the giant cells
and theoretically should have an effect on cherubism
as the lesions are histologically indistinguishable from
those in central giant cell granuloma, and the bone
resorption by the multinucleate cells of cherubism is
reduced by calcitonin in vitro.32 There is limited data
regarding calcitonin therapy for cherubism. Etoza et
al.'* And Lange et al.33, two cases of cherubism (“case
1,” a 1l4-year-old boy; “case 2,” a 10-year-old boy)
treated with salmon calcitonin nasal administration
200 IU for 30 months and 15 months, respectively,
post-surgical reconstructive approach for both cases.
A significant radiographic response has been reported
for“case 1”. In the second case, the lesions were stable
and showed no regression for the first 12 months.
After 15 months, an initial regression was noticed,
and the therapy was terminated. The control CT scan,
three months after cessation of therapy, showed a
considerable regression of the lesions and a restoration
of the normal contour of the mandible. There were no
considerable side effects reported in either case.

Kadlub et al.'® reported a 2-year-old with severe
progressive cherubism with complete obstructive
nostrils, enlarged mandibular lymph nodes, and orbital
compression. Initially, a multiple decompression
surgical approach was performed. Tacrolimus was
introduced at the age of 4 years in two oral doses (0.15
mg/kg/day). After 12 months of initiation of treatment,
a clinical improvement was documented by regression
of lymph node enlargement, eruption of permanent
teeth, and stabilization of tumor growth.

Bradley et al.'®* have presented a 12-year-old boy
treated with oral alendronic acid 70 mg weekly as an
adjuvant treatment to surgical debulking for severe
cherubism. The duration of treatment initially continued
for six months. After 24 months of evaluation, there
was a slight progression of the maxillary lesion and a
restart of treatment with alendronate for another 12
months, with no final result reported. No significant side
effects of treatment were reported during the course
of therapy (Table 2).

Anti-tumor necrosis factor (TNF-a antagonist)
treatment in cherubism has been reported in the
literature by Hero et al.*?2 Two children, a 7.3-year-old
boy and a 4.8-year-old girl, were treated for 2.5 years
duration with adalimumab. After a course of treatment,
reported cases did not respond to adalimumab. TNF-a
antagonists may alter the formation of pathogenic giant
cells but do not affect active cherubism.*?

Conclusion

The observed therapeutic potential of imatinib for
cherubism in this case study suggests a promising
avenue for future exploration. However, further
research is needed to establish a safe and effective
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Table 2. Literature review on cherubism pharmacological therapy.

Author name/ No. of Age Gender | Treatment Follow-up | Results
country cases (year) protocol (months)
Bradley, et al. (2020), 1 3 M Alendronic acid, 36 Limiting the need
UK.16 70 mg PO weekly for more radical
*) surgery
Kawamura, et al. 1 9 M Denosumab. s/c 12 Maybe a
(2020), Japan.13 (120 mg/dose) at therapeutic
days 0, 7, and 28, option for
and then every 4 extensive and
weeks thereafter aggressive
for 6 months cherubism
Droma, et al. (2020), 2 19,15 F Denosumab, 15 A response to
Israel.29 administered treatment was
subcutaneously in evident within 3
120 mg doses on months
days 1, 8, 15, and
28 and then every
28 days
Ricalde, et al. (2019), 3 6,8,4 (1,2) M | Imatinib, 300 mg/ 24,5, 10 Significant
USA.7 (3) F m2, PO daily dose | respectively | reduction of size
&) by 75,22,65%
respectively
Upfill-Brown, et al. 1 12 F Denosumab, 24 The therapy
(2019), USA.30 administered results in
subcutaneously significant clinical
in 120 mg doses and radiographic
monthly doses improvement
for pediatric
patients.
Kadlub, et al. (2014), 1 4 M Tacrolimus, two 12 Showed
France.18 oral daily doses enhanced bone
(0.15 mg/kg/day) formation by
with target trough stimulating
level was 5 ng/ osteogenesis
mL (*)
Hero, et al. (2012), 2 (1) 7.3 (1) M | Adalimumab, 30 Does not appear
Finland.12 (2) 4.8 (2) F 40 mg s/c every to provide
2 weeks, for sufficient
2 years and 3 amelioration for
months (Patient patients
1) and 2 years
and 7 months
(Patient 2)
Etoz, et al. (2011), 1 14 M Salmon calcitonin, 30 Significant
Turkey.11 using a nasal radiographic
spray of 200 IU improvement
was observed
Lange, et al. (2007), 1 11 M Salmon calcitonin, 36 After 15
Netherlands.33 using a nasal months, an
spray of 200 IU initial regression
reported

s/c: subcutaneously, (*): adjuvant therapy with surgical debulking , F=female, M=male.
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protocol for imatinib treatment in pediatric cherubism.
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