Case Report

Osteonecrosis of the jaw associated with ziv-aflibercept
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Abstract: Medication-related osteonecrosis of the jaw (MRON]) has been associated with medications that

include bisphosphonates (BPs), denosumab, bevacizumab and sunitinib. Ziv-aflibercept is a recombinant

human vascular endothelial growth factor (VEGF) receptor which has been used to treat patients with

various advanced solid tumors. We report three patients without a history of the use of medications known

to cause MRON] presenting with jaw osteonecrosis typical for MRON] following therapy with ziv-

aflibercept. All patients had metastatic gastrointestinal cancer treated with ziv-aflibercept and were evaluated

for MRONY]J because of exposed bone in the oral cavity. None of the patients had received antiresorptive

therapies or any other medication known to cause MRON], and none had received radiation therapy to the

jaws. Patients were aged 43, 51, 63 and all were males. Patients received 7, 16 and 23 cycles of ziv-aflibercept

treatment and developed necrotic bone. All three patients presented with mandibular involvement, with

two reporting pain. Patients were managed with anti-microbial mouth rinse, antibiotics and non-surgical

sequestrectomy and followed up for 1.5, 2, and 2 months; two patients became asymptomatic while one

patient continued to have pain. These three reported patients with a history of ziv-aflibercept therapy and no

reported use of other medications known to cause MRON] developed exposed necrotic bone of the jaw. We

believe that ziv-aflibercept is another medication that can potentially cause MRON] probably through its

anti-VEGF activity, similar to bevacizumab and sunitinib.
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Introduction

Medication-related osteonecrosis of the jaw (MRONY]) is
a condition of jaw necrosis that is caused by a number of
medications via different mechanisms (1). Initial reports
in the mid 2000s revealed that use of bisphosphonates
(BPs) in patients with metastatic cancers to the bone and in
patients with osteoporosis led to necrosis of the jaw bones
(2-4). However, other medications have also been shown
to cause this condition and these include denosumab, an
antibody targeting receptor activator of nuclear factor x-B
(RANK) ligand; bevacizumab, an antibody targeting vascular
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endothelial growth factor (VEGF); and sunitinib, a multi-
targeted receptor tyrosine kinase inhibitor with activity against
VEGEF (5-8). As such, the name of this condition was changed
from BP-related osteonecrosis of the jaws to MRON] (1).
Ziv-aflibercept is a recombinant fusion protein consisting
of human VEGF receptor extracellular domains fused to
the Fc portion of human immunoglobulin G1 (IgG1) (9).
The binding of ziv-aflibercept to its ligands can block tumor
angiogenesis and vascular permeability (10). To date, ziv-
aflibercept has been approved for refractory metastatic
colorectal cancer in combination with 5-fluorouracil,
leucovorin and irinotecan (FOLFIRI) (9,11,12). Reported

jgo.amegroups.com 7 Gastrointest Oncol 2016;7(6):E81-E87



E82 Mawardi et al. Osteonecrosis of the jaw associated with ziv-aflibercept

Table 1 Patient characteristics

Stage of MRONJ at
initial consultation/final
visit status of patient

No. of cycles of
Age/diagnosis treatment at initial Site and size of MRONJ
visit/at follow up

Patient

No./description MRONJ treatment

Patient 1 43/metastatic 16/20 Left lingual mandible area Bone sequestration; amoxicillin 1/0, alive
colorectal of second molar 500 mg/TID for 14 days, CHX
carcinoma (0.1 cm x 0.1 cm) rinses BID

Patient 2 63/metastatic 23/23 Left lingual mandible area Amoxicillin with clavulanic acid 1/0, deceased
carcinoid of second molar 875-125 mg/BID for 14 days,

(0.1 cm x 0.5 cm) CHX rinses BID

Patient 3 51/metastatic 712 Right lingual mandible area Amoxicillin 500 mg/TID for 14 0/1, deceased
esophageal of second molar days, CHX rinses BID
carcinoma (0.2cm x 0.4 cm)

All patients received ziv-aflibercept as a 4 mg/kg infusion once every 2 weeks. MRONJ, medication-related osteonecrosis of the jaw; TID,

three times a day; BID, two times a day.

toxicities associated with ziv-aflibercept include delayed
wound healing, reduction in female reproductive function
and increase in blood urea nitrogen (12-14). To date, there
has been a single reported case of MRON] that resulted
from taking this medication (15).

We report three patients with a history of ziv-aflibercept
use who developed MRON].

Case presentation

Three patients were seen at the Division of Oral Medicine
and Dentistry, Brigham and Women Hospital, Boston,
MA, at the request of the patients’ oncologists because of
exposed bone in the oral cavity. All patients were males,
with metastatic cancer of gastrointestinal origin (7able I).
One patient with metastatic colorectal cancer received
FOLFIRI (5-fluorouracil, leucovorin and irinotecan) and
ziv-aflibercept. One patient with metastatic carcinoid tumor
received ziv-aflibercept monotherapy as part of a phase II
clinical trial, and one patient was enrolled in a randomized,
double-blinded study of mFOLFOX6 (oxaliplatin,
leucovorin and 5-fluorouracil) plus either ziv-aflibercept
or placebo. Ziv-aflibercept was given to patients at dose
of 4 mg/kg/cycle every 2 weeks. On unblinding at the end
of the study, the patient was on ziv-aflibercept. None of
the patients had had BP therapy, or any other medication
known to cause MRON], and none had received radiation
to the jaws. All patients were consented for publication of
this case series and any accompanying images. A summary
of clinical data is presented in 7able 1. Extraoral examination
was unremarkable in all patients.
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Case 1

The patient reported an asymptomatic, rough area
corresponding to an area of exposed bone on the left
mandibular lingual mucosa present for 6 months. On
examination, there were two 0.1 cm x 0.1 cm areas of
exposed necrotic bone on the lingual gingiva of the left
mandibular second molar (stage 1 MRONY]) (Figure 1A4).
The surrounding gingiva was erythematous with slight
bleeding on palpation. The panoramic radiograph showed
no signs of periapical radiolucency, osteosclerosis or bony
sequestrum (Figure 1B). The exposed bone was removed
by non-surgical sequestrectomy and this was submitted for
histopathologic examination. The patient was prescribed
amoxicillin because of concern that the area may become
infected and complicate his course of therapy; he was
also prescribed chlorhexidine rinses. Ziv-aflibercept was
discontinued per study protocol. At 1.5-month follow up,
the patient had received one additional cycle of FOLFOX
without ziv-aflibercept. At this visit, the patient was
asymptomatic without exposed bone (stage 0 MRONY]) but
with a sinus tract located on the lingual gingiva of right
mandibular second molar with surrounding erythema.

Case 2

The patient reported that his dentist had noticed a painless
area of exposed bone around the root of the left mandibular
second molar two weeks prior to his consultation. On
examination, more than 70% of the left mandibular
second molar roots were exposed with root caries and the
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Figure 1 Case 1. (A) Exposed bone on lingual mandible in the area
of the left second molar (arrow); (B) panoramic radiograph without

significant pathological findings.
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roots were surrounded by a rim of necrotic exposed bone
measuring 0.5 cm x 0.1 cm (stage 1 MRONY]) (Figure 2A).
The surrounding gingiva was normal without erythema
or suppuration. Periapical and panoramic radiographs
showed a discrete, 0.6 cm x 0.8 cm circumscribed periapical
radiolucency around the roots of the left mandibular
second molar (Figure 2B,C). The patient was treated
with amoxicillin with clavulanic acid and chlorhexidine
digluconate rinse. At two-week follow up, the tooth root
was partially covered by mucosa with exposed bone still
present (Figure 2D). He was asymptomatic although he had
not filled his prescription. At two-month follow up, the area
continued to have exposed necrotic bone and he died of
progressive cancer shortly thereafter.

Case 3

The patient reported a rough area on the right mandibular
mucosa at extraction sites of the right mandibular second
and third molars. These teeth had been extracted two

[,

Figure 2 Case 2. (A) Exposed necrotic bone on lingual mandible in the area of the left second molar (arrow); (B) periapical radiograph shows

radiolucency around the root of the mandibular left second molar (arrow); (C) panoramic radiograph without other significant pathological

changes; (D) two-week follow up showed a thin rim of exposed bone around the tooth (arrow).
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Figure 3 Case 3. (A) Exposed necrotic bone close to extraction
site of right mandibular second and third molars (arrow); (B)
periapical radiograph shows ill-defined area of radiolucency distal
to mandibular right first molar; (C) panoramic radiograph shows a

similar radiolucency but no other lesions.

weeks prior to initial consultation because of mobility
and the presence of an abscess. On examination, both
extraction sites were healing but not fully epithelialized
and were slightly tender with a 0.2 cm x 0.4 cm area of
exposed necrotic bone. Despite treatment with amoxicillin
and chlorhexidine, and non-surgical sequestrectomy at
interim visits, asymptomatic necrotic bone was still present
at a 2-month follow-up fulfilling the criteria for stage 1
MRON] (Figure 34). Periapical and panoramic radiographs
demonstrated a 0.5 cm x 0.3 cm radiolucency consistent
with a healing extraction socket (Figure 3B,C). A non-
surgical sequestrectomy of the exposed bone was performed
and the patient died of progressive cancer shortly thereafter.

© Journal of Gastrointestinal Oncology. All rights reserved.

Figure 4 From case 1: histopathological examination shows
nonvital bone sequestra with empty lacunae (arrows) and ragged
borders consistent with medication-related osteonecrosis of the

jaws (scale bar measures 100 pm).

Histopathologic examination

Necrotic bone from case 1 showed nonvital bone sequestra
with empty lacunae and ragged borders consistent with
osteonecrosis of the jaws (Figure 4).

Discussion

MRON] is defined as the presence of exposed bone, or
bone that can be probed through an intraoral or extraoral
fistula in the maxillofacial region, present for more than
8 weeks and without a history of radiation therapy to
the jaws (1). The prevalence of MRON] associated with
antiresorptive therapy (whether BPs or denosumab) has
been well characterized in the oncology population and
has a prevalence ranging from 0.019% to 6.7% (5,16-18).
Risk factors are high cumulative dose, local odontogenic
infection and trauma such as extractions (19). MRON]J
associated with anti-angiogenic agents such as bevacizumab
has also been reported, with a prevalence of ranging
between 0.3% to 3.1% while there are only sporadic
reports of those caused by sunitinib (1,6,18). These are the
first reported cases of MRONY] associated with use of ziv-
aflibercept, another anti-angiogenic agent.

Ziv-aflibercept is a recombinant fusion protein consisting
of human VEGF receptor extracellular domain fused with
the Fe receptor of human IgG1 (9,20). The toxicity profile
of ziv-aflibercept includes oral mucositis, delayed wound
healing, degeneration of respiratory epithelial lining and
atrophy or loss of the nasal septum (14,21). Ziv-aflibercept
was approved by the US Food and Drug Administration
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in August 2012 for treatment of refractory metastatic
colorectal cancer. It inhibits vascular growth in tumors
and distant metastasis. This action is similar to that of
bevacizumab and sunitinib, both of which exhibit activity
against VEGF and which have been associated with sporadic
cases of MRON]J (7,8,22). Because of its activity against
vascular growth, it is not surprising that ziv-aflibercept use
may result in jaw osteonecrosis.

There is a single case report describing ON]J in a
64-year-old woman following administration of 11 cycles
of ziv-aflibercept for adenocarcinoma of the transverse
colon. However this case report did not document exposed
necrotic bone and the diagnosis was based on CT imaging
findings only (15). It is difficult to be certain if this is a bona
fide case because although MRON] may occur without any
evidence of exposed bone, clinical and imaging criteria for
the diagnosis must be stringent.

One additional patient with bone necrosis was treated
in our clinic but was not included in this series because the
necrotic bone had not been present for 8 weeks, which is
one of the criteria for the diagnosis of MRON]J. He had a
0.1 em x 0.1 cm piece of asymptomatic exposed bone on the
lingual gingiva of the left mandibular third molar which was
removed and confirmed by histopathology to be necrotic
bone. He reported that other pieces of necrotic bone had
worked their way out of the gingiva over the following
weeks. The mucosa was normal at 2-month follow-up after
treatment with amoxicillin and chlorhexidine.

Many new targeted therapeutic agents on the market
have activity against VEGF either directly or indirectly and
these may potentially cause MRON]J. However, cases should
not have a history of other medications known to cause
MRON]. One case purportedly caused by ipilimumab,
a monoclonal antibody against CTLA-4 showed an area
of necrotic bone on the lingual mandible, a site typical
for MRONYJ but it was unclear it if had been present for
8 weeks (23). Two cases purportedly caused by mammalian
target of rapamycin (mTOR) inhibitor which may result
in reduced secretion of VEGE, were noted in patients who
had received monthly zoledronic acid (24). These latter
cases cannot be considered at this time to be bona fide cases
of mTOR-inhibitor-associated osteonecrosis but rather
BP-associated disease (25,26). Whether the mTOR
inhibitor aggravated the osteonecrosis is unclear but there
have been no other cases of mTOR inhibitor associated
osteonecrosis in many years of use of this medication.
MRON]J apparently linked to use of sorafenib and and
mTOR inhibitors have been reported to the United States
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Food and Drug Administration via the Adverse Event
Reporting System. However, none of these cases have been
published and it is unclear if they have bee adjudicated (27).

We report 3 patients with a history of ziv-aflibercept
use who developed ON]J. All had typical exposed necrotic
bone and one had a persistent extraction socket with
necrotic bone and radiographic evidence of an ill-defined
radiolucency. Patients were followed up for 1.5 to 2 months
and two showed complete mucosal healing at follow-up
with one patient still exhibited exposed bone but without
pain (stage 1). Although 2 of the patients were also on
standard chemotherapy (FOLFIRI and mFOLFOX6), these
medications have not been associated with development of
MRON]J. It should also be noted that in the mFOLFOX6
and ziv-aflibercept versus placebo trial, none of the placebo
group developed MRON] (unpublished data). In addition,
none of the patients had received BPs or radiation to the
head and neck area. Patients developed MRON] after
receiving a mean of 7 months of ziv-aflibercept treatment
(range, 3.5-11.5 months) compared to 2 to 15 months for
bevacizumab (6,28).

Other conditions that may lead to jaw osteonecrosis
besides medications and radiation include physiologic
trauma, chronic odontogenic infection leading to
osteomyelitis, and varicella zoster infection (29). Trauma
from physiologic activity sometimes results in injury of
the lingual mandibular mucosa and focal damage to the
periosteum and leads to a condition known as benign
spontaneous sequestration of the lingual plate which is not
uncommon in healthy adults (30). In this condition, 0.1 to
0.3 cm of necrotic bone exfoliates and the mucosa heals
spontaneously. The important features are the small size
of the bone fragments and its self-limited presentation.
Although the first case could have represented this benign
condition because of the small size of the lesions, the
degree of bone exposure in cases 2 and 3 are consistent with
MRON]J which lends support to the diagnosis of MRON]

for case 1.

Conclusions

We report three patients with metastatic cancer of
gastrointestinal origin treated with ziv-aflibercept therapy
who developed MRON]. This is likely mediated via its
effects on VEGF similar to MRON] reported in association
with bevacizumab and sunitinib. As ziv-aflibercept appears
to be a new medication that is associated with MRONY]J, the
authors recommend that all patients taking this medication
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be monitored for this potential adverse event.
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