
    

207
Srp Arh Celok Lek. 2016 Mar-Apr;144(3-4):207-210 DOI: 10.2298/SARH1604207V

ПРИКАЗ БОЛЕСНИКА / CASE REPORT UDC: 616.155.392-085

Correspondence to:
Marijana VIRIJEVIĆ
Clinic for Hematology 
Clinical Center of Serbia
Koste Todorovića 2 
11000 Belgrade
Serbia
marijana.virijevic@yahoo.com

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-α) was registered while the levels of IL-1α and 
IL-1β 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-α 
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.
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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 × 109/l, with-
out blasts and platelet count – 24 × 109/l (Table 

1). He had an increased calcium concentration 
(2.6 mmol/L), with normal level of phosphate 
and magnesium. Serum alkaline phosphatase 
(228 U/l), lactate dehydrogenase (1,527 U/l) 
and uric acid (644 µmol/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-α), IL-1α and IL-1β were 
determined by enzyme-linked immune sorbent 
assay. The serum concentration of TNF-α was 
increased, while levels of IL-1α and IL-1β 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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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-α 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.

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-α, 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 
PTHrP concentration associated with hypercalcemia [5, 
6, 10]. Proinflammatory cytokines, such as TNF-α, IL-1, 

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

Table 1. Laboratory data at diagnosis

Laboratory parameters At diagnosis Normal range

Blood urea nitrogen 4.3 (4.1–5.9 mmol/l)
Creatinine 80 (58–110 µmol/l)
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/l)
Albumin 21 (L) (35–50 g/l)
Alkaline phosphatase 228 (H) (38–126 U/l)
Lactate dehydrogenase 1527 (H) (313–618 U/l)
Uric acid 644 (H) (208–506 µmol/l)
Hemoglobin 107 (L) (130–180 g/l)
White blood cell count 3 (L) (4–10 × 109/l)
Platelet count 24 (L) (150–450 × 109/l)

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-α 74 (H) (0.0–8.1 ng/l)
IL-1α 1.5 (0.0–3.9 pg/ml)
IL-1β <5.0 (0.0–5.0 pg/ml)

PTH – parathyroid hormone; TNF-α – tumor necrosis factor alpha;  
IL – interleukin; H – high; L – low
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and IL-6 have been shown to play an important role in 
the pathogenesis of hypercalcemia in malignant disorders 
[3, 13].

These mediators promote bone resorption by activation 
of osteoclasts via the interaction of receptor activator of 
nuclear factor-kB (RANK) on osteoclasts with RANK li-
gand on osteoblasts or stromal cells [13].  Increased serum 
level of TNF-α was described in patients with ALL as pro-
inflammatory cytokines that are associated with multiple 
osteolysis and hypercalcemia [7, 8, 10].

The prognostic significance of multiple osteolytic le-
sions and hypercalcemia in patients with ALL is not clear. 
Several retrospective studies have been performed in chil-
dren to evaluate the impact of bone lesions on the prog-
nosis in pediatric leukemia patients, but predicting value 
stayed controversial as some investigations were in favor 
of worse prognosis [14, 15], while others showed either 
improved prognosis or no impact [16, 17]. 

B-ALL with multiple osteolytic lesions manifested as 
an aggressive form of the disease in the presented patient. 
The increased serum level of TNF-α in the patient may 
have contributed to the osteolytic bone lesions and hy-
percalcemia and could have been associated with the poor 
prognosis and outcome.

Figure 2. CT scan of spine showing numerous osteolytic lesions in all 
vertebrae, and vertebral compression fractures Th10 and Th11

1.  Roodman GD. Mechanisms of bone lesions in multiple myeloma 
and lymphoma. Cancer. 1997; 80(8):1557–1563. 

 [DOI: 10.1002/(SICI)1097-0142] [PMID: 9362422]
2.  Stewart AF. Hypercalcemia associated with cancer. N Engl J Med. 

2005; 352(4):373–9. [DOI: 10.1056/NEJMcp042806]
3.  Shu S, Dirksen W, Weibaecher K, Rosol T. Mechanisms of humoral 

hypercalcemia of malignancy in Leukemia/Lymphoma, T-Cell 
Leukemia. Edited by Dr Olga Babusikova. 2011; 181–206. 

 [DOI: 10.5772/24408] 
4.  Stein A, Boughton B. Common acute lymphoblastic leukaemia in 

an adult with hypercalcemia and lytic bone lesions. Br J Haematol. 
1988; 70(4):503. [DOI: 10.1111/j.1365-2141] [PMID: 3219302]

5.  Maruyama H, Kawano K, Uno H, Matsuoka H, Yamashita R, 
Tamaki N, et al. Acute lymphocytic leukemia (L1) preceded by 
hypercalcemia. Rinsho Ketsueki. 1992; 33(4):514–519. 

 [PMID: 1602617]
6.  Ogihara T, Kikuchi Y, Imai Y, Ohsaka A, Isaka M, Oka Y. Acute 

lymphoblastic leukemia accompanied by severe hypercalcemia; 
successful treatment with bisphosphonate. Rinsho Ketsueki. 1995; 
36(1):29–34. [PMID: 7715075] 

7.  Antunovic P, Marisavljevic D, Kraguljac N, Jelusic V. Severe 
hypercalcemia and extensive osteolytic lesions in an adult patient 
with T cell acute lymphoblastic leukaemia. Med Oncol. 1998; 
15(1):58–60. [PMID: 9643532]

8.  Fukasawa H, Kato A, Fujigaki Y, Yonemura K, Furuya R, Hishida 
A. Hypercalcemia in a patient with B-cell acute lymphoblastic 
leukemia: a role of proinflammatory cytokine. Am J Med Sci. 2001; 
322(2):109–112. [PMID: 11523624]

9.  Verma SP, Dubashi B, Basu D, Dutta TK, Kar R. A rare case of adult 
acute lymphoblastic leukemia presenting with paraparesis and 
multiple osteolytic lesions. Indian J Hematol Blood Transfus. 2014; 
30:24–26. [DOI: 10.1007/s12288-012-0221-4] [PMID: 4192164]

10.  Mori A, Toyoshima N, Saito M, Oka T, Irie T, Morioka M. 
Hypercalcemia and multiple osteolytic lesions associated with 

proinflammatory cytokines in a patient with acute lymphoblastic 
leukemia. Rinsho Ketsueki. 2007; 48(7):559–564. 

 [PMID: 17695305]
11.  Shimonodan H, Nagayama J, Nagatoshi Y, Hatanaka M, Takada 

A, Iguchi H, et al. Acute lymphocytic leukaemia in adolescence 
with multiple osteolytic lesions and hypercalcaemia mediated by 
lymphoblast-producing parathyroid hormone-related peptide: a 
case report and review of the literature. Pediatr Blood Cancer. 2005; 
45(3):333–339. [DOI: 10.1002/pbc.20357] [PMID: 15700250] 

12.  Nosaka K, Miyamoto T, Sakai T, Mitsuya H, Suda T, Matsuoka 
M. Mechanism of hypercalcemia in adult T-cell leukemia: Over 
expression of receptor activator of nuclear factor kappa B ligand on 
adult T-cell leukemia cells. Blood. 2002; 99(2):634–640. 

 [DOI: 10.1182/blood.V99.2.634] [PMID: 11781248]
13.  Hofbauer L, Neubauer A, Heufelder A. Receptor activator of nuclear 

factor-kappaB ligand and osteoprotegerin: Potential implications 
for the pathogenesis and treatment of malignant bone diseases. 
Cancer. 2001; 92(3):460–47. 

 [DOI: 10.1002/1097-0142(20010801)] [PMID: 11505389]
14.  Bellini F, Masera G, Carnelli V, De Luca A, Ferrari M. Routine whole 

skeleton x-ray investigation of 116 children with leukemia. Ann 
Radiol. 1976; 19(1):83–86. [PMID: 1068645]

15.  Mancini F, Rosito P, Vitelli A, Di Flavio V, Tani G, Lucchi A, et al. 
Prognostic significance of osseous lesions in acute lymphoblastic 
leukemia in children. Pediatr Med Chir. 1983, 5(6):547–549.  

 [PMID: 6597919]
16.  Müller HL, Horwitz AE, Kühl J. Acute lymphoblastic leukemia with 

severe skeletal involvement: a subset of childhood leukemia with 
a good prognosis. Pediatr Hematol Oncol. 1998; 15(2):121–133. 
[PMID: 9592839]

17.  Wessels G, Hesseling PB, van der Merwe HP. Bone involvement in 
childhood acute lymphoblastic leukaemia. East Afi Med J. 1996; 
73(2):126–8. [PMID: 8756053]

REFERENCES



  

210

  

doi: 10.2298/SARH1604207V

КРАТАК САДРЖАЈ 
Увод Акутна лимфобластна леукемија се ретко презентује 
са дифузним остеолитичним лезијама и хиперкалцемијом.
Приказ болесника Аутори приказују 28 година старог 
болесника са B-ћелијском акутном лимфобластном леуке-
мијом, код кога су у време постављања дијагнозе биле при-
сутне дифузне остеолитичке лезије, болови у костима, хепа-
тоспленомегалија и панцитопенија без присуства бласта у 
периферној крви. У серуму је нађен повећан ниво фактора 
некрозе тумора алфа (TNF-α), док је ниво IL-1α и IL-1β био у 
границама референтних вредности. Пацијент није повољно 
реаговао на две индукционе хемиотерапије, али је након 

успешно спроведене алогене трансплантације матичних 
ћелија хематопоезе постигао ремисију која је трајала шест 
месеци, након чега је уследио релапс и брз летални исход.
Закључак Приказ говори у прилог могућем учешћу TNF-α 
као патогеног фактора у настанку остеолитичних лезија 
које се повремено запажају код болесника са акутном 
лимфобластном леукемијом, што може бити од значаја и у 
терапијском приступу када се у овом клиничком контексту 
хемотерапија покаже неуспешном.
Кључне речи: акутна лимфобластна леукемија; хиперкал-
цемија; остеолизне промене; TNF-α
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