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An unusual diagnosis in a child presenting with
hypercalcemia: acute lymphoblastic leukemia

Mustafa Tagskesen (*), Nurettin Okur (*), Murat Soker (*), M.Ali Tas (*)

SUMMARY

Hypercalcemia is a rare complication of acute lymphoblastic leukemia in
childhood. We report a 4-year-old boy who presented with hypercalcemia
and was diagnosed to have acute leukemia. The laboratory tests for main
causes of hypercalcemia (Hyperparathyroidism, hypervitaminosis A and
D, hyperthyroidism) were within normal limits. Hypercalcemia was treated
with intravenous isotonic sodium chloride solution, furosemide and corti-
costeroids. In repeat laboratory tests performed on day 4 of admission, a
normal complete blood cell count was found, but peripheral blood smear
examination at this time revealed atypical lymphocytes. A bone marrow
aspiration was performed, and 80% lymphoblasts were determined. The
diagnosis of acute leukemia cannot be excluded in a patient with hypercal-
cemia and normal complete blood cell count and peripheral blood smear
examination results. Repeat laboratory and detailed peripheral blood smear
examinations are necessary to make a correct diagnosis in such cases.
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0ZET

Hiperkalsemi nedeni ile bagvuran bir cocukta nadir bir neden: akut
lenfoblastik I6semi

Hiperkalsemi cocukluk gagr akut lenfoblastik l6semilerinde nadir bir kompli-
kasyondur. Bu yazida hiperkalsemi ile bagvuran ve akut [6semi tanisi konu-
lan 4 yasinda bir erkek olgu sunulmustur. Hiperkalseminin ana nedenlerine
(hiperparatroidi, vitamin A veya D asin alimi, hipertiroidizm) yonelik labo-
ratuvar testler normal bulundu. Hiperkalsemi, intravendz izotonik sodyum
klortir, furosemid ve steroidler ile tedavi edildi. IzZleminin dordincii giiniinde
tekrarlanan laboratuvar testlerinde tam kan sayimi normal olarak bulundu,
fakat periferik yayma incelemesinde atipik lenfositler tespit edildi. Yapilan
kemik iligi aspirasyon incelemesinde %80 oraninda lenfoblast belirlendi.
Tam kan sayimi ve periferik yayma incelemesinin normal oldugu hiperkal-
semili bir hastada akut I6semi tanisi ekarte edilemez. Boyle olgularda labo-
ratuvar tetkiklerinin ve periferik yayma incelemelerinin tekrarlanmasi dogru
tani koyma agisindan énemlidir.
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Introduction

Acute lymphoblastic leukemia (ALL) is the most
common form of acute leukemia in children. ALL
commonly presents with nonspecific features such as
tever, bleeding, musculoskeletal pain or lymphaden-
opathy (1). ALL in childhood is rarely associated with
hypercalcemia (2).

Hyperparathyroidism, hypervitaminosis A and D,
hyperthyroidism, immobilization and malignan-
cies are the major causes of hypercalcemia. This
case report demonstrates that ALL may present in
an atypical form with nonspecific symptoms such
as hypercalcemia. Repeat laboratory and peripheral
blood smear examinations are important in cases of
hypercalcemia.

Case Report

A 4-year-old boy was admitted to our hospital be-
cause of nausea, vomiting, fever, fatigue, weight loss
and an increased intake of water lasting for the last 10
days. His complaints increased significantly on the last
2 days. His vomiting was non-bloody and commonly
occurred after eating. He had no prenatal follow up
and was born in a hospital. His immunizations were
up-to date. The family history was unremarkable.

Physical examination on admission showed leth-
argy and apathy. His pulse rate was 126/min, axillary
temperature 37.2 °C, blood pressure 82/58 mmHg,
respiratory rate 26/min, weight 15 kg (25th percen-
tile) and height 99 cm (10-25th percentile). His scle-
ras and oropharanyx were hyperemic, and the oral
mucosa was dry. No hepatomegaly, splenomegaly
or lymphadenopathy were detected. The rest of his
physical examination findings was unremarkable.

The laboratory investigations on admission re-
vealed hemoglobin (Hb) 11.4 gr/dl, white blood cell
(WBC) count 23.400/ul, with neutrophils 40%, lym-
phocytes 58%, monocytes 2%, platelets 302.000/pul.
Urea level was 76 mg/dl, creatinine 1.1 mg/dl, so-
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dium 136 mmol/L, potassium 2.8 mmol/L, lactate
dehydrogenase (LDH) 320 U/L, alkaline phosphatase
236 U/L, clor 98 mmol/L, parathyroid hormone 12.8
pg/ml (15-65), urine calcium/creatinine ratio 0.4
mg/mg and serum calcium (Ca) 20.2 mg/dl. Alanine
aminotransferase, aspartate aminotransferase, 25-
OH-VitD3, albumin, magnesium, electrocardiogram,
renal ultrasonography, bone radiographs and thyroid
function tests were normal. The peripheral blood
smear examination was normal.

Hypercalcemia was treated with intravenous iso-
tonic sodium chloride solution, furosemide and
corticosteroid. On day 4 of admission, WBC count
of 8400/ul, Hb level of 12 gr/dl, platelet count of
269.000/pl, Ca 13.5 mg/dl, urea 35 mg/dl, creatinine
0.8 mg/dl, LDH 840 U/L were detected, and periph-
eral blood smear examination at this time revealed
atypical lymphocytes. A bone marrow aspiration
was performed, which showed the presence of 80%
lymphoblasts. After cytogenetic and flow cytometric
analysis, the patient was diagnosed with ALL of the
B-cell type.

Discussion

ALL in childhood is rarely associated with hyper-
calcemia (3). Hypercalcemia has been described in
children with hematologic malignancies and solid
tumors (1). Case reports of hypercalcemia with one of
the presenting clinical findings in patients with acute
leukemia have been reported previously (4-6).

Gastrointestinal (nausea, vomiting, anorexia, con-
stipation), neuromuscular (lethargy, fatigue, hypoto-
nia, stupor, coma) and cardiovascular (bradycardia,
arrhythmia) symptoms characterize the clinical spec-
trum of malignant hypercalcemia (7). Buonuomo
et al. reported a 9-year-old girl who was referred for
abdominal pain, nausea, vomiting, loss of weight
and muscle aches, without polydipsia, polyuria or
constipation. They found hepatomegaly on physical
examination (8). Our patient presented with nausea,
vomiting, fever, fatigue, weight loss, increased intake
of water, and no cardiovascular symptoms, polyuria,
constipation or organomegaly were detected.

Laboratory and radiological findings may be a clue
to the presence of a malignancy as the underlying
diagnosis of hypercalcemia. In the initial laborato-
ry results, radiologic findings and peripheral blood
smear examination of our patient, malignancy was
not detected. On day 4 of admission, a WBC count
of 8400 u/l, Hb level of 12 gr/dl, platelet count of
269000/ul, LDH 840 U/L were noted, and peripheral
blood smear examination at this time revealed atypi-
cal lymphocytes.
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The initial treatment for hypercalcemia is intensive
hydration and diuretics. If this treatment fails, corti-
costeroids may be useful (8). Loop diuretics (e.g., furo-
semide) may be used after correction of dehydration,
with strict fluid and electrolyte monitoring to further
augment urinary calcium excretion (9). An alterna-
tive therapy is the administration of biphosphonates,
which are very powerful inhibitors of bone resorption
(1,10). In our case, hypercalcemia was treated with
intensive hydration, furosemide and corticosteroids.
Biphosphonates were not used.

In conclusion, hypercalcemia may be a presenting
laboratory finding of ALL in childhood. The physical
examination and laboratory results (history, physical
examination, laboratory, radiology) may be atypical
for ALL at presentation and a normal complete blood
cell count may be found. Physicians should be aware
of this rare presentation of ALL. Repeat laboratory
and peripheral blood smear examinations are impor-
tant for differential diagnosis of hypercalcemia.

References

1. Mittal MK. Severe hypercalcemia as a harbinger of acute
lymphoblastic leukemia. Pediatr Emerg Care 2007; 23:
397-400.

2. McKay C, Furman WL. Hypercalcemia complicating
childhood malignancies. Cancer 1993; 72: 256-260.

3. Hibi S, Funaki H, Ichaiai-Kanai R, Todo S, Sawada T,
Imashuku S. Hypercalcemia in children presenting with
acute lymphoblastic leukemia. Int J] Hematol 1997; 66:
353-357.

4. Turker M, Oren H, Yilmaz S, Cakmakci H, Demircioglu
F, Irken G. Unusual presentation of childhood acute
lymphoblastic leukemia: a case presenting with
hypercalcemia symptoms only. J Pediatr Hematol Oncol
2004; 26: 116-117.

5. Soni PN. Hypercalcemia and multiple osteolytic lesions
in childhood acute lymphoblastic leukemia. Postgrad
Med ] 1993; 69: 483-485.

6. Ohoishi S, Koshibu T, Kazama H, Shinomiya N, Aoki T.
Common acute lymphoblastic leukemia preceded by
hypercalcemia in an infant. Acta Paediatr Jpn 1996; 38:
549-552.

7. Harguindey S, DeCastro L, Barcos M, Getaz EP,
Henderson ES, Freeman A. Hypercalcemia complicating
childhood malignancies: a report of seven cases with
some pathophysiological considerations. Cancer 1979;
44: 2280-2290.

8. Buonuomo PS, Ruggiero A, Piastra M, Riccardi R, Polidori
G, Chiaretti A. A case of acute lymphoblastic leukemia
presenting as severe hypercalcemia. Pediatr Hematol
Oncol 2004; 21: 475-479.

9. Ariyan CE, Sosa JA. Assessment and management of
patients with abnormal calcium. Crit Care Med 2004; 32:
146-154.

10. Andiran N, Alikasifoglu A, Kupeli S, Yetgin S. Use of
bisphosphonates for resistant hypercalcemia in children
with acute lymphoblastic leukemia: report of two cases
and review of the literature. Turk J Pediatr 2006; 48:
248-252.

Taskesen et al.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


