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SUMMARY:

Introduction Acute lymphoblastic leukemia (ALL) is very rarely presented with diffuse osteolytic lesions
and hypercalcemia.

Case Outline We report a 28-year-old male with the B-cell ALL who presented with extensive osteolytic
lesions, bone pain, hepatosplenomegaly, and pancytopenia without circulating blasts in peripheral blood.
An increased serum level of tumor necrosis factor (TNF-a) was registered while the levels of IL-1a and
IL-1B were normal. The patient failed to achieve remission on two induction regimens but achieved one
after the successful allogeneic stem cell transplantation, which lasted for six months, after which he
developed a relapse and died.

Conclusion The presented case may serve as a clinical demonstration of possible involvement of TNF-a
as a pathogenic factor in the evolution of osteolytic lesions that are occasionally observed in patients
with ALL. This might have relevance in the management of such patients as chemotherapy alone may

not represent the beneficial option in this clinical context.
Keywords: acute lymphoblastic leukemia; hypercalcemia; osteolytic lesions, TNF-a

INTRODUCTION

Bone osteolytic lesions and hypercalcemia are
rare events in most hematologic malignancies,
except in patients with multiple myeloma and
in adult T-cell leukemia/lymphoma (ATLL) pa-
tients associated with human T-cell leukemia/
lymphoma virus-1 [1, 2]. Many bone regula-
tory factors secreted by cancer cells that acti-
vate osteoclasts may induce hypercalcemia and
osteolytic lesions [3].

Only individual cases of osteolytic lesions
in adult patients with acute lymphoblastic leu-
kemia (ALL) have been reported. Predictive
prognostic significance of bone lesions is still
unclear. We report an adult male patient with B-
ALL who presented with multiple osteolytic le-
sions in all bones together with hypercalcemia.

CASE REPORT

A 28-year-old man was admitted to the Clinic
of Hematology with complaints of exhaustion,
loss of 15 kg in weight, fever, and bone pains
of two-month duration. On examination, hepa-
tosplenomegaly without lymphadenopathy and
hemorrhagic syndrome were found. Complete
blood count was as follows: hemoglobin — 107
g/L, white blood cell count - 3.0 x 10%/1, with-
out blasts and platelet count — 24 x 10°/1 (Table

1). He had an increased calcium concentration
(2.6 mmol/L), with normal level of phosphate
and magnesium. Serum alkaline phosphatase
(228 U/1), lactate dehydrogenase (1,527 U/I)
and uric acid (644 pmol/l) levels were all el-
evated. Serum and urine electrophoresis did
not reveal the “M” component. Bone marrow
aspirate showed 70% POX negative blasts.
Flow cytometry confirmed B-common ALL:
HLA-DR, CD34, CD19, cCD79a, CD24, CD22,
CD10, CD33, with aberrant expression of
CD33. Cytogenetic analysis revealed a normal
karyotype. Reverse transcriptase-polymerase
chain reaction analysis did not detect bcr/abl
fusion gene. Flow cytometry of cerebrospinal
fluid (CSF) was negative for malignant cells.
Laboratory findings of hypercalcemia-associat-
ed parameters also showed a high level of para-
thyroid hormone (92 ng/l) and a low level of
1,25-dihydroxyvitamin D (38 nmol/l). Tumor
necrosis factor (TNF-a), IL-1a and IL-1p were
determined by enzyme-linked immune sorbent
assay. The serum concentration of TNF-a was
increased, while levels of IL-1a and IL-1f were
within normal limits (Table 2). A skeletal ra-
diography showed extensive osteolytic lesions
involving the skull, pelvis, ribs and long bones
(Figures 1). The spine CT scan confirmed mul-
tiple osteolytic lesions in all vertebrae, as well
as vertebral compression fractures of Th10 and
Th11 (Figure 2).
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Table 1. Laboratory data at diagnosis

Laboratory parameters At diagnosis Normal range
Blood urea nitrogen 43 (4.1-5.9 mmol/I)
Creatinine 80 (58-110 pumol/Il)
Calcium 2.19(2.6) (H) (2.10-2.55 mmol/l)
Magnesium 0.81 (0.7-1.15 mmol/l)
Phosphorus 1.43 (0.80-1.55 mmol/I)
Albumin 21 (L) (35-50g/1)
Alkaline phosphatase 228 (H) (38-126 U/I)
Lactate dehydrogenase 1527 (H) (313-618 U/I)
Uric acid 644 (H) (208-506 pmol/I)
Hemoglobin 107 (L) (130-180 g/1)
White blood cell count 3(L) (4-10 x 109/1)
Platelet count 24 (L) (150-450 x 109/1)

H - high; L - low

Table 2. Hypercalcemia-associated parameters at diagnosis

Parameters At diagnosis Normal range
PTH 92 (15-62 ng/l)
1,25-OH Vitamin D 38 (L) (>75 nmol/l)
Calcitonin <2 (0-8.4 ng/l)
TNF-a 74 (H) (0.0-8.1 ng/l)
IL-1a 1.5 (0.0-3.9 pg/ml)
IL-1B <5.0 (0.0-5.0 pg/ml)

PTH - parathyroid hormone; TNF-a - tumor necrosis factor alpha;
IL - interleukin; H - high; L - low

Initially, the patient was treated with furosemide, cor-
ticosteroids, and analgesics. Induction chemotherapy in-
cluded cyclophosphamide, doxorubicin, vincristine, and
dexamethasone according to the hyper-CVAD regimen,
but did not achieve complete remission after completion
of the first cycle of this regimen or after receiving FLAG-
IDA (fludarabine, cytarabine, G-CSF, idarubicin) salvage
therapy, so a controll myelogram showed 20% of blasts.
As he had a completely identical human leukocyte anti-
gen sibling donor, allogeneic stem cell transplantation was
performed, which led to complete remission, radiographic
reductions of osteolytic lesions, and to normal TNF-a con-
centration. Six months later, the patient developed pain in
bones and increased blood calcium level. Bone marrow
examination confirmed the relapse of the disease, resulting
with fatal outcome.

Figure 1. Multiple osteolytic lesions in the skull and pelvis (A and B)

DISCUSSION

The reported case shows some unusual initial features of
adult ALL. The atypical presentation included multiple
osteolytic lesions, hepatosplenomegaly, pancytopenia
without blasts in peripheral blood and the absence of
lymphadenopathy. Before hematological diagnosis was
established, certain non-hematological malignancies, non-
Hodgkin lymphoma, and multiple myeloma, were taken
into consideration.

The condition is rare. So far, only a few cases with simi-
lar characteristics in adult patients with ALL have been
described, all with multiple osteolytic lesions and hyper-
calcemia [4-9]. An increased level of TNF-a, together
with elevated levels of IL-6 and IL-2 were reported in one
case, and the involvement of parathyroid hormone related
protein (PTHrP) in another [8, 10]. After chemotherapy;,
calcium concentration in our patient dropped to the nor-
mal level but hypercalcemia reappeared at the relapse of
the disease. The same features had been described earlier
in two young patients with ALL [4, 11].

Hypercalcemia is a common complication in patients
with some malignant disorders, but it is very rare in pa-
tients with ALL. Thus, the incidence of hypercalcemia
varied 50-90% in ATLL, 27-35% in lung cancer, 25-30%
in breast cancer, 7-30% in multiple myeloma, but less than
10% in malignant lymphoma, and even less than 1% in
leukemia patients [1].

The pathogenic mechanism of osteolytic bone lesions
and hypercalcemia in ALL is still unknown. Bone lesions
could be attributed to local osteolytic hypercalcemia in
which factors secreted either by primary or metastatic
tumor cells in the bone microenvironment might stimu-
late osteoclastic bone resorption locally, as was already
recorded in multiple myeloma and in ATLL [2]. An in-
creased osteoclastic bone resorption induced by humoral
mediators produced by tumor cells or by bone marrow
stromal cells could be the cause as well [2]. PTHrP is
known as an important humoral factor in most cases of
cancer-induced hypercalcemia [12]. Three reported cases
of ALL with hypercalcemia exhibited an increased serum
PTHTrP concentration associated with hypercalcemia [5,
6, 10]. Proinflammatory cytokines, such as TNF-a, IL-1,
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Figure 2. CT scan of spine showing numerous osteolytic lesions in all
vertebrae, and vertebral compression fractures Th10 and Th11
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XunepKanuemuja ca My1TUNAMM OCTEOIMTUMHUM Ne3njama u nosehaHum
umnpkyamwyhum paktopom Hekpose Tymopa Koa oapacaor 6onecHuka ca
B-henunjckom akyTHOM umdobaacTHOM neykemujom

MapujaHa BupujeBuh', AHa Buposuh'2, Hatawa Yonosuh'2 Upena HyHuh'2 MupjaHa Mutposuh'?, Haga Cysajuuh-Bykosuh'?,

[paruua TomuH'?

'KnuHuka 3a xematonorujy, KnuHuuku uentap Cpbuje, beorpag, Cpbuija;

2Ynusepautet y beorpagy, MeguunHcku akynter, beorpag, Cpbuja

KPATAK CAZIP?KAJ

YBog AKyTHa numdobnacTHa JieyKeMuja ce PeTKo Npe3eHTyje
ca Andy3HUM OCTEONUTUYHMM Jie3njama 1 XMnepKanLEemMmjom.
Mpukas 6onecHnka Aytopu npukasyjy 28 rognHa ctapor
6onecHvKa ca B-henujckom akyTHOM NmdobnacTHoM neyke-
MUjOM, KOZ, Kora Cy Y Bpeme NnocTaBJbakba AujarHose bune npu-
CyTHe audy3He ocTeONMTHYKE Ne3uje, 6oNoBY y KOCTHMA, Xena-
TOCM/IeHoMeranuja 1 naHumToneHunja 6e3 npucycrsa 6nacta y
nepudepHoj KpBu. Y cepymy je HaheH nosehaH HUBO pakTopa
HeKkpo3e Tymopa anda (TNF-a), aok je HuBo IL-1a n IL-13 6uo 'y
rpaH1uama pedepeHTHNX BPeaHOCTH. MaLmnjeHT Huje MOBO/bHO
pearoBao Ha ABe VHAYKLMOHE XeMmoTepanuje, anu je HakoH
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yCnewHo CNpoBeAeHe anoreHe TpaHCniaHTauunje MaTuYHNX
henuja xematonoese NocTrao pemmcujy Koja je Tpajana wecr
MeceL, HaKOH Yera je ycneamo penanc n 6p3 netanHu UCXop.
3akmyuak Mprkas roopu y npunor moryhem yuewhy TNF-a
Kao natoreHor GakTopa y HaCTaHKYy OCTEONIMTUUHNX Nie3uja
Koje ce MOBpPeMeHO 3anaxajy kog 6onecHuKa ca akyTHOM
NM$Oo6NACTHOM NeyKeMIMjoM, LITO MoXe 61T of 3Havaja 'y
Tepanujckom NPUCTYNy Kaga ce y OBOM KNMHUYKOM KOHTEKCTY
XemoTeparnuja noKaxe HeycrneLHOoM.

KmbyuHe peun: akyTHa numdobnacTHa neykemmja; XunepKarn-
Lemuja; octeonmsHe npomeHe; TNF-a
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