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Abstract: Bisphosphonates are pyrophosphate analogues which inhibit
osteoclastic activity. Long term use of bisphosphonates has recently been associated
with osteonecrosis of the jaw (ONJ) defined as a three month non-healing defect in the
jaw. ONJ is commonly precipitated by a tooth extraction or other stomatological pro-
cedure in patients treated with long-term, potent, high dose intravenous bisphosphonates
for the management of myeloma, breast or prostate cancer.

The aim of this study was to evaluate the incidence of ONJ in patients with
MM treated with bisphosphonates during the last 8 years in our institution and to pre-
sent the first two cases.

We have analysed 247 myeloma patients diagnosed in our institution in the
period 2002-09. Only 190/247 patients (76.9%) were treated with bisphosphonates. The
incidence of ONJ in our group of patients treated with bisphosphonates was 2/190 (1%).
The most commonly used bisphosponate was i.v. pamidronate (17.8%) and 46.6% were
treated with two or more types of bisphosphonates. Sixty-five patients (34.2%) received
oral forms of bisphosphonates; 42.1% patients were treated with i.v. forms of pami-
dronate, ibondronate or clodronate, and 45 patients (23.7%) received a combination of
oral and i.v. forms of bisphosphonates. The mean duration of bisphosphonates therapy
was 24.7 = 17.7 months.

The low incidence of ONJ in our institution could be explained by the rare use
of zolendronate, which is the most commonly referred bisphosphonate causing ONJ,
and by a relatively shorter duration of bisphosphonates treatment in patients with MM.
Despite the fact that ONJ is a rare complication in our institution, preventive measures
must be considered.

Key words: multiple myeloma, lytic bone disease, bisphosphonates, osteonecrosis of
the jaw (ONJ).
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Introduction

Multiple myeloma (MM) is a malignant haematological disease associa-
ted with increased bone destruction due to increased osteoclast activity [1].
Bone disease affects more than 70% of patients with multiple myeloma and is
associated with pain, pathological fractures and hypercalcaemia [2, 3]. Bone
disease is an important morbidity factor in patients with MM, and because of
that measures for reducing morbidity from skeletal involvement are important in
optimizing and improving a patient’s quality of life.

Bisphosphonates are non-metabolized pyrophosphate analogues which
inhibit osteoclastic activity [4, 5]. Bisphosphonates have been approved for the
treatment and prevention of bone disease in patients with MM and solid tu-
mours [6, 7, 8]. Monthly infusions of bisphosphonates reduce skeletal events
and modify the natural history of bone disease in MM. Although no clinical
data support long-term efficacy and benefit from bisphosphonates beyond 2
years, patients with, and even without, lytic bone disease continue bisphospho-
nates therapy indefinitely [6, 9, 10]. Adverse effects associated with the use of
bisphosphonates are infrequent and consist of pyrexia, renal function impair-
ment and hypocalcaemia. Long term use of bisphosphonates has recently been
associated with osteonecrosis of the jaw (ONJ) and the first cases were reported
in 2002 [11, 12, 13, 14]. ONJ is defined as a three month non-healing defect in
the jaw, usually in the mandibule, rarely the maxilla. ONJ is commonly pre-
cipitated by a tooth extraction or other stomatological procedure [15] in patients
treated with long-term, potent, high dose intravenous bisphosphonates for the
management of myeloma, breast or prostate cancer. ONJ was initially asso-
ciated with the use of zolendronic acid but occurrences after pamidronate and
other bisphosphonates have also been reported [11, 12]. The overall prevalence
of ONJ is between 2—6% in patients with these malignancies. Current evidence
shows that the risk of ONJ in non-cancerous patients, such as those with osteo-
porosis, is very low and appears to be comparable with that of the general popu-
lation [16].

The aim of this study was to evaluate the incidence of ONJ in patients
with MM treated with different bisphosphonates during the last 8 years in our
institution and to report on the first two cases with ONJ diagnosed in our in-
stitution.

Materials and Methods

We analysed 247 myeloma patients diagnosed and treated for multiple
myeloma in our institution in the period 2002-09. We used intravenous or oral
forms of bisphosphonates such as pamidronate, ibandronate and clodronate.
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Most commonly we used pamidronate 90 mg i.v. or ibondronate i.v. 6 mg per
month, or oral bisphosphonates such as a standard dose of clodronate or iban-
dronate. We still do not use zolendronic acid for treatment of bone disease in
patients with MM and we had only two patients treated with zolendronate in fo-
reign hospitals.

The following data were collected for each patient: demographics, mye-
loma isotype and presence or absence of lytic bone disease. Details of disease
such as duration, type of myeloma chemotherapy, as well as type of bispho-
sphonates therapy were analysed for each patient. Patients were treated surgi-
cally for ONJ and in both cases biopsy materials were pathohistologically ana-
lysed. Both patients received broad spectrum antibiotics (Amoxicillin-Clavulo-
nic acid, Ciprofloxacine etc.) before and after surgery and bisphosponates the-
rapy was stopped after X-ray signs of ONJ.

Results

Data for all patients with MM analysed in our study (demographics,
disease duration, type of chemotherapy and bisphosphonates therapy, etc.) are
presented in Table 1. We had only two cases of ONJ in patients with myeloma
treated with bisphosphonates in our institution. The annual incidence of mul-
tiple myeloma in our institution in the period 2002—09 was 30 + 10.9 cases per
year with a minimum 18 patients in 2007 and maximum of 55 patients in 2005.
Our institution, the Haematology Clinic, treats most of the patients with MM in
the Republic of Macedonia. In the period 2002-09 we diagnosed 247 patients
with MM. Of the 247 myeloma patients, 190 (76.9%) were treated with bispho-
sphonates and 57 (23.1%) did not received bisphosphonates. The incidence of
ONJ in our group of patients treated with bisphosphonates was 2/190 (1%). The
most commonly used bisphosponate as a single agent was i.v. pamidronate
while 44/247 patients (17.8%) were treated with pamidronate and 115/247
(46.6%) patients were treated with two or three types of bisphosphonate. Sixty-
five patients (34.2%) received oral forms of bisphosphonates; 80/190 (42.1%)
patients were treated with i.v. forms of pamidronate, ibondronate or clodronate,
and 45 patients (23.7%) were treated with a combination of oral and i.v. forms
of bisphosphonates. Almost 50.2% (124/247) patients received thalidomide-
based regimens during the course of their disease. The patients’ characteristics
are presented in Table 1.

Tpunosn, Opn. 6uon. Mex. Hayku, XXXI/2 (2010), 39-49



42 Pavkovic M. et al.

Table 1 — Ta6ena 1

Clinical characteristics of patients with multiple myeloma
Kaunuuku kapaxidepucitiuku Ha dayueHitiuitie co Mueasom

Patient with myeloma

No of patients (2002-09) 247
Age at diagnosis (y)
Median 62
Range 46-90 years
Sex
Male 132 (53.4%)
Female 115 (46.6%)
Duration of myeloma (y)
Median 3 years
Range 3 months — 12 years
Isotype
1gG 151 (61.1%)
IgA 52 (21.1%)
Others 44 (17.8%)
Bone lesion
Yes 196 (79.4%)
No 51 (20.6%)
Duration of bisphosphonates
Treatment (months)* 24.7+£17.7
Median 24 months
Range 2-84 months
Bisphosphonates type
Pamidronate 44/247 (17.8%)
Ibandronate 24/247 (9.7%)
Clodronate 71247 (2.8%)
None 57/247 (23.1%)

Type of administration of bisphosphonates

Combination of two or more

115/247 (46.6%)

Oral 65/190 (34.2%)

Lv. 80/190 (42.1%)

Combination (oral/i.v.) 45/190 (23.7%)
Chemotherapy

! Melphalan based protocols 81/247 (32.8%)

2 Thalidomide based protocols

® Multiple chemotherapy protocols

4 Observation

124/247 (50.2%)
115/247 (46.6%)
13/247 (5.3%)

* values are mean = SD.

! MM patients treated only with protocols based on melphalan like MP (Melpha-
lan/Prednisone); COMP (Cyclophosphamide/Vincristine/Melphalan/Prednisone) or both.
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2 MM patients treated with protocols based on thalidomide like MPT (Melpha-
lan/Prednisone/Thalidomide); Thalidomide/Prednisone; CTD (Cyclophosphamide/Thalido-
mide/Dexamethasone).

¥ MM patients treated with multiple chemotherapeutical protocols like MP; COMP;
MPT; CTD; VAD (Vincristine/Doxorubicine/Dexamethasone) etc.

* MM patients with indolent or smoldering myeloma not treated with chemotherapy
or patients with advanced age and comorbidities in whom chemotherapy was not indicated.

Case l

The first case is a male patient 55 years old, diagnosed with IgA mye-
loma, stage Il according to the Durie-Salmon staging system, in February
2008. He had multiple lytic lesions on bone survey with intensive back pain and
signs of renal insuffiency with elevated serum urea and creatinine levels. Renal
insuffiency was treated conservatively and there was no need for haemodialysis.
Initially he was treated with four cycles of VAD (Vincristine/Doxorubicine/De-
xamethasone); haematological remission was not achieved, so he continued
with 4 cycles of COMP (Cyclophosphamide, Vincristine, Melphalan, Predni-
sone) chemotherapy, until Thalidomide became available. From October 2008
he was treated with Melphalan/Prednisone/Thalidomide (MPT) protocol and a
standard dose of ibondronate orally (50 mg per day). Therapy with oral ibandro-
nate was stopped due to X-ray signs of ONJ in august 2009 (Fig. 1) and the dia-
gnosis was patohistologically confirmed (Fig. 2). Therapy with broad spectrum
antibiotics (Amoxicillin+Clavulonic acid) was started. Now he is treated only
with MPT chemotherapy.

Figure 1 — X-ray of patients with multiple myeloma (case 1)
Cauxka 1 — Pitiz cHumka Ha dayueHit co mueaom (cayqaj 1)
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4 4

Figure 2 — Pathohistological sings of osteonecrosis in patient with multiple
myeloma (casel)

Cauka 2 — [amioxucitoaouwxku Haoo 80 UPUAOZ HA OCHLEOHEKPO3a Kaj UAlUeHIl
co mueaom (cayuaj1)

Case 2

The second case is a female patient, 53 years old, diagnosed with 1gG
myeloma, stage 11, 10 years ago. She had multiple osteolytic lesions at the time
of diagnosis. She was treated with multiple chemotherapy regimens. At the
beginning she received 17 cycles of COMP (Cyclophosphamide/Vincristine/Mel-
phalan/Prednisone) chemotherapy. Due to aggressive hepatitis B infection che-
motherapy was stopped in July 2001 and treatment with Interferon, Lamivudine
and small doses of corticosteroids was started. Chemotherapy with Thalidomi-
de/Prednisone and i.v. bisphosphonates was initiated again in June 2004. From
August 2004 until October 2009 she received 18 doses of ibandronate i.v.
6mg/per dose and 24 doses of pamidronate i.v. 90 mg/per dose. Due to X-Ray
signs of ONJ (Figure 3), bisphosphonates therapy was stopped in October 2009.
She was treated surgically in January 2010 with pathohistological proof of ONJ.
She was also treated with broad spectrum antibiotics (Amoxicillin+Clavulonic
acid) before and after surgery. Now she receives only chemotherapy with Mel-
phalan/Pednisone/Thalidomide.

Both patients have regular check-ups for ONJ and their condition is
constantly but slowly improving. In both patients multiple myeloma is active
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but under control with monthly doses of MP-Thal chemotherapy protocol. The-
rapy with bisphosphonates was stopped in both cases.

Figure 3 — X-ray of patients with multiple myeloma (case 2)
Cauxka 3 — Piiz chumka Ha dayuerii co mueaom (cay4aj2)

Discussion

Clinicians should be aware of this serious complication in all patients
receiving long-term treatment with bisphosphonates. Fortunately this complica-
tion was rare in our center and we have diagnosed up to now, only two patients
with ONJ, one treated with oral ibandronate and one treated with i.v. pamidro-
nate and ibandronate. The low incidence of ONJ in our institution could be exp-
lained by the rare use of zolendronate, which is the most commonly referred
bisphosphonate causing ONJ [8, 11, 12] and by the relatively shorter duration of
bisphosphonates therapy in our patients with MM compared with other studies.
Its well known that duration of bisphosphonates treatment is the major risk fac-
tor for developing this serious complication [17, 18]. The time of exposure to
bisphosphonates was strongly associated with the development of ONJ and this
complication is rare in patients receiving bisphosphonates for less than 2 years.
The median time of exposure to bisphosphonates and occurrence of ONJ was
39.3 months in the study of Bamias A. et al. [18].
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ONJ is most commonly reported in patients with MM, but it can occur
in all cancer patients treated with bisphosphonates for bone metastatic disease.
Other tumours most commonly associated with long-term bisphosphonates the-
rapy are breast cancer, prostate cancer, and other solid tumours [18]. Osteonec-
rosis of the jaw is a rare complication of bisphosphonates therapy of osteoporo-
sis [16], oral bisphosphoanates treatment as well as ibandornate therapy [18].

Bisphosphonates act at sites of active bone remodelling by binding to
hydroxyapatite, inhibiting osteoclast development and migratory activity and
inducing cell death, thereby decreasing bone resorption without affecting bone
mineralization. They accumulate to sites of active bone formation, making the
sites more resistant to dissolution by osteoclasts, and are internalized by osteo-
clasts reducing their survival and modulating the signalling from osteoblasts to
osteoclasts [5]. The mechanism of action of bisphosphonates in ONJ remains
unclear [19]. First generation bisphosphonates are metabolized and incorporated
into adenosine triphosphate-generating toxic analogs, inducing osteoclast apop-
tosis [20]. Nitrogen-containing bisphosphonates (pamidronate, alendronate,
zolendronate and others) are not metabolized; 50% are secreted in the urine un-
changed and the rest bind to bone and are slowly released into the circulation.
The half-life in the bone could be as long as 10 years [21]. Bisphosphonates
disrupt the normal bone homeostasis, resulting in impaired healing that may
result in necrosis. Through inhibition of endothelial proliferation, bisphospho-
nates may interrupt intraosseous circulation and may contribute to development
of ONJ [22, 23].

Other significant risk factors for ONJ are invasive dental procedures.
Trauma of the mucosa and exposure of the bone to microbial flora creates an
acidic inflammatory milieu that causes bisphosphonates detachment from bone
in a low pH environment resulting in inhibition of osteoclast activity and enhan-
cing the development of localized osteomyelitis. Preventive measures in pati-
ents with MM treated with bisphosphonates reduce the incidence of ONJ [24].
Recommended preventive measures are stomatological examination before bis-
phosphonates treatment, including X-ray examination, regular stomatological
check-ups during bisphosphonates treatment and interruption of therapy two
months before planned stomatological procedures such as tooth extraction or
other, and antibiotic prophylaxis 2 weeks after tooth extraction or other stoma-
tosurgery.

There is no consensus on management of ONJ. Surgery is potentially
curative, but postoperative complications were significant and resulted in more
bone exposure. Surgery may exacerbate the process and is avoided whenever
possible. Discontinuation of bisphosphonates treatment is recommended but has
not significantly helped in improving and resolving ONJ. The condition may
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even get worse or reappear months after stopping the treatment. Long-term anti-
biotic treatment, most often with amoxicillin/clavulonic acid, did not prevent
progression in patients with ONJ. ONJ is a rare but long-lasting and difficult to
treat condition in cancer patients treated with bisphosphonates. Both patients
with ONJ in our institution were treated with broad spectrum antibiotics, sur-
gery and therapy with bisphosphonates was stopped when X-ray signs of osteo-
necrosis of the jaw were present.

In conclusion, ONJ is an uncommon but long-lasting disorder that oc-
curs mainly in patients with multiple myeloma and solid tumours, treated with
intravenous bisphosphonates. High cumulative doses of bisphosphonates, type
of bisphosphonates used, poor oral health, and dental extractions may be signifi-
cant risk factors for ONJ development. Despite the fact that ONJ is a rare com-
plication in our institution preventive measures such as stomatological exami-
nation before bisphosphonates treatment, including X-ray examination, regular
stomatological check-ups during bisphosphonates treatment and other preven-
tive measures must be considered.
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Pesume

OCTEOHEKPO3A HA BUITNMIIATA KAJ MIAITMEHTA
CO MYJITHUIIEH MUEJIOM JTEKYBAHM CO BUC®POCPOHATHU

Maskosuk M.,' [lerpymescka I.,” Jopanosuk P..* Kapangmuiacku O..!
Yespecka JI..' Crankosuk C.,' Crojanosuk A.'

' Kaunura 3a xemaitionozuja, Meduyurcku ¢parxyaitieii, Croiije, P. Maxedonuja
’Unciuuitiyit 3a ilaiionozuja, Meouyurcku gpaxyaitieiti, Cxoitje, P. Maxedonuja

Buchocdonarure ce nupodocdaTHu aHamo3u KOM ja MHXHOUpPAaAT OCTEO-
KJlacHaTa akTHBHOCT. [locennuTe HEKOJIKY TOMHU pedeprpaHa € MOBP3aHOCT
noMefy mojiroTrpajHaTta ynorpeba Ha O6mcocgoHATHTE U MOjaBaTa Ha OCTEOHe-
kpo3a Ha Bununara (OHB). OHB e nedekT Bo KOCKeHaTa CTPYKTypa Ha BHJIU-
[UTe, HajuecTo Ha MaHaWOyJaTa Koj Tpae mopoaro of 3 mecenu. OHB Hajuecto
ce jaByBa II0 eKCTpaKIyja Ha 3a0 Wi Ipyra CTOMaTOJIOIKa Mpolefypa Kaj manu-
€HTH CO MHeJIOM, KaHI[ep Ha [OjKa WX MpocTaTa KOM JIOJITO BpeMe Omie JIeKy-
BaHM CO UHTpaBeHCKH OucocdoHaTu.

Llex Ha oBaa cryguja Oemie fja ja aHanmm3mpa mHOuAcHIMja Ha OHB Kaj
6omuuTe co myntuneH muenoM (MM), mekyBanu co O6uccocoHATH BO MOCTEH-
HUTE 8 TOMHA BO HAlllaTa WHCTUTYIHWja ¥ fja I'M MPUKaXe MPBUTE JIBa CIy4al CO
OHB Ha HamaTa KJIMHUAKA.

Anammupanu ce 247 nanpeHTH co MM AmjarHOCTIIMPAHA BO TIEPUON O
2002-2009 ropuna. Op 247 nauuentu, 190 (76.9%) ce nekyBauu co GucochoHaTH.
Wumupennyja Ha OHB Bo Hamata urcruryipja e 2/190 (1%). Hajuecro ynorpeGyBan
oucoconar e u.B. mamuaponar (17.8%), a 46.6% op GomHUTE MpUMAaJe ABa WIN
noBeke Tumna Ha 6ucocdonatn. Opannan 6ucochonarn npumaine 34.2% (65/190)
6onHy, 42.1% npumane u.B OucocoHaTH KakoO NaMUAPOHAT, HOAHAPOHAT WU
KIJIOApOHAT, a 23.7% KoMOuHaIMja Off opajlH: U U.B. Obucocdonatu. CpegHOTO
Tpaewme Ha OucocoHaTHATA Tepanrja BO HalIaTa cTyauja e 24.7 + 17.7 mecenn.

Huckara nanmpennmja #'a OHB Bo Hamrata mHCTUTYIMja BEpojaTHO ce
TOJKM Ha peTKaTa ynorpeba Ha 30JICHAPOHATOT BO TPETMAHOT Ha KOCKEHUTE Jie-
31M Kaj GOJTHUTE CO MMEJIOM M Ha PEJIATUBHO MOKPATKOTO TPacHe Ha TPETMAHOT
co oucdocgonatu Bo cnopenda co apyru crypuu. Mako OHB e ce ymre perka
KoMIIHMKanyja npu 6ucgochonaTHaTa Tepanuja Kaj Hac, HEOMXOIHO € fla ce Ipe-
3eMaT NPEeBEHTHBHA MEPKH 32 CIpeuyBaihe Ha Hej3MHATA 110jaBa.

Knyunn 36opoBn: MyJITHIICH MHUEJIOM, JIATHYHA OOJIecT Ha KOCKUTe, Gucgocdo-
HaTH, OCTEOHEKPO3a Ha BUIIMLIATA.
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