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ABSTRACT

Microangiopathic hemolytic anemia (MAHA) is a rare paraneoplastic syndrome and is typically associated with gastric
adenocarcinoma. We report a 47-year-old woman who presented with asthenia, lower back pain and bleeding. Twelve
years ago the patient underwent total gastrectomy due to gastric adenocarcinoma and achieved complete remission.
The patient was diagnosed with MAHA and diffuses bone metastasis of signet ring cell adenocarcinoma of unknown
origin and was treated successfully with polichemotherapy based on cisplatin and 5-fluorouracil.
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1. Introduction

MAHA was first described in 1962 by Brain ef al. [1]
and is an uncommon haematological disorder which can
appear in different diseases (thrombotic thrombocyto-
penic purpura, haemolytic ureamic syndrome, vasculitis
and paraneoplastic syndrome in cancer) [2]. It is de-
fined as a severe haemolytic anemia with negative
Coombs test and fragmentation of red cells in the pe-
ripheral blood smear. MAHA occurs in patients with
metastasized signet cell carcinoma of stomach but it’s
been described in breast and lung carcinoma [3]. The
pathogenesis of cancer-related MAHA is not well un-
derstood. Typically, it’s associated to diffuse bone me-
tastasis by signet ring cell adenocarcinoma. MAHA can
be the first manifestation of metastatic carcinoma and is
associated to extremely poor prognosis [4,5]. Some-
times is the first sign of recurrence after a curative sur-
gery even many years later [6,7].

In this report we describe the case of a 47-year-old
woman with a medical history of gastric cancer twelve
years ago who was diagnosed with MAHA and massive
infiltration of bone marrow by signet cell carcinoma.
After careful workup the primary site could not be iden-
tified. The patient responded dramatically to polichemo-
therapy and long-term partial response was achieved.
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2. Case Report

A 47- year-old woman was referred to our service with a
medical history of 8 months of lower back pain. During
the last week she referred asthenia, vaginal bleeding,
epistaxis and bulky bruises widespread. Twelve years
ago the patient was diagnosed with gastric adenocarci-
noma. She underwent total gastrectomy and achieved a
RO resection (pathological stage pT2pNOMO). No adju-
vant treatment was delivered.

At the emergency room the patient showed pale skin,
tachycardia at 110 bpm. No other relevant signs were
found at physical examination, ECOG=3. Laboratory
work-up yielded the following results: haemoglobin 4,9
g/dL, white blood cells (WBC) 8,400/uL with 39,6%
neutrophils and 36,2% lymphocytes, platelets 9.000/uL,
total bilirubin 2.1 mg/dL, GOT 69 U/L, GPT 57 U/L,
alkaline phosphatase 3.494 U/L, LDH 3.863 U/L, renal
function, electrolytes and the rest of the values were
normal. Peripheral blood smears showed a leukoerythro-
blastic reaction with 33% eritroblasts and many schisto-
cytes. Direct and indirect Coombs test: negative. Bone
scan showed multiple bone metastases in the whole spine,
pelvis, ribs and calvaria. CT body scans showed density
abnormality of the perianastomotic tissue suggestive of
local tumor recurrence and diffuse bone metastasis. Up-
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per GI endoscopy, colonoscopy, mammography and ab-
dominal ultrasound were normal. Bone marrow biopsy
disclosed metastasis of a signet ring cell adenocarcinoma.
Inmunohistochemical staining was positive for CA19.9,
CEA, cytokeratins (AE1, pancK, 8,18,19) and negative
for citokeratins AE3, CD45, CD20, CD30, ALK1, CD68,
CA125, c-erb-2, estrogen receptor, progesterone receptor,
bcl-2, p53. The Ki67 rate proliferation was low. PET
scan was not available.

Therefore a diagnostic of metastatic signet cell carci-
noma of probably gastric origin with paraneoplastic
MAHA was established and the patient was treated with
multiagent chemotherapy cisplatin 80 mg/m” intravenous
(iv) on day 1 and 5-FU 1.000 mg/(m*day) continuous
infusion on days 1-5, zoledronic acid and intensive blood
and platelet transfusions. After the first cycle of chemo-
therapy, the vaginal bleeding and epistaxis stopped and
the hemoglobin level stabilized (> 8 g/dL) and platelet
increased over 30.000/uL. Six courses of chemotherapy
were delivered and clinical and laboratory response was
evident (haemoglobin 11 g/dL, WBC 3.900 with 54%
neutrophils, normal platelets, alkaline phosphatase 340
U/L,LDH 522 U/L). A bone scan and CT scan showed a
partial response in the number and intensity of bone le-
sions. Chemotherapy was then stopped and the patient
started a follow-up program in our service. Three months
later, the bone metastases progressed and the patient was
treated with antialgic radiotherapy over L4-L5 (total dose
20 Gy). She received second line treatment with FOLFIRI,
four cycles were delivered with progression of disease.
Third line multiagent chemotherapy DCF (docetaxel 75
mg/m’ iv day 1, cisplatin 75 mg/m” iv day 1, 5-FU 750
mg/m*/day continuous infusion on days 1-5) with a 20 %
dose reduction was started. She received 4 cycles with
excellent clinical, biochemical and radiological response.
After the fifth cycle, the patient came to the emergency
room with an evident progression of the disease with
severe pain, grade IV anemia, leucopenia and throm-
bopenia and radiological progression of the disease. The
patient finally died due to bleeding and hypovolemic
shock nineteen months after diagnosis. Unfortunately
autopsy was not performed.

3. Discussion

Chemotherapy is the only treatment that can control the
cancer and the paraneoplastic syndrome in this clinical
setting and should be started as soon as possible. Due to
the clinical findings and the history of gastric cancer, we
decided to treat the patient as relapse of gastric cancer.
Several case reports have shown good responses to che-
motherapy, although there is no evident standard of care
first-line chemotherapy [2]. We decided to use a combi-
nation regimen of two drugs instead of a triplet due to the
poor performance status of the patient and the better
toxic profile of the doublet [8]. We avoided regimens
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with epirubicin and docetaxel because of the myelotoxic-
ity of these drugs. An alternative approach is the combi-
nation of oxaliplatin and fluoropyrimidines that have
shown in phase III clinical trials to be less toxic and at
least as effective as the combinations with cisplatin
[9,10]. Despite the extremely severe thrombocytopenia,
this should not be considered a contraindication of che-
motherapy. The good partial response to chemotherapy
and the long term survival achieved with chemotherapy
show chemotherapy should be considered in all patients
in this setting despite a poor performance status or severe
cytopenias.

Positron emission tomography (PET) scan is a useful
diagnostic test in metastasis of unknown origin. PET is a
useful procedure both to detect the primary tumor and to
identify additional sites of metastatic disease. PET de-
tects more sites of metastasis than other modalities, and
in 20% to 40% of cases it discloses the site of the pri-
mary tumor [11]. Its exact role is yet to be defined be-
cause of a lack of prospective clinical trials comparing
the performance of PET with conventional diagnostic test.
Unfortunately, in this clinical case PET scan was not
performed due to we lacked this technique at the time of
the patient was diagnosed.

Gastric cancer usually relapses in the first three years
after surgery [12], however similar clinical cases have
been reported with long periods of time between the pri-
mary tumor and the recurrence [5,6]. Some authors have
suggested the origin of the metastasis in dormant tumor
cells in the bone marrow and lymph ducts of the gastric
wall in spite of normal gastric mucosa [6]. Our clinical
case may support this hypothesis, however it is unclear
why tumor cells remain dormant for as long as 12 years
and which mechanism let them grow.

4. Conflict of Interest

The authors declare that they have no conflict of interest
relating to the publication of this manuscript.

REFERENCES

[1] M. C. Brain, J. V. Dacie and D. O. Hourihane, “Microan-
giopathic hemolytic anemia: the possible role of vascular
lesions in pathogenesis,” British Journal of Haematology,;
Vol. 8, 1962, pp. 358-374.

[2] K. H. Antman, A. T. Skarin, R. J. Mayer, H. K. Har-
greaves and G. P. Canellos, “Microangiophatic Haemo-
lytic Anemia and Cancer: A Review,” Medicine, Balti-
more, Vol. 58, 1979, pp. 377-384.

[3] H. T. Arkenau, O. Mussig, T. Buhr; H. H. Jend and R.
Porschen, “Microangiopathic Hemolytic Anemia (MAHA)
as Paraneoplastic Syndrome in Metastasized Signet Ring
Cell Carcinomas: Case Reports and Review of the Lit-
erature,” Z Gastroenterol, Vol. 43, 2005, pp. 719-722.

[4] F. Ozkalemkas, R. Ali, V. Ozkocaman, T. Ozcelik, U.
Ozan, H. Ozturk, E. Kurt, T. Evrensel, O. Yerci and A.

JCT



96

(5]

Microangiopathic Hemolytic Anemia and Diffuse Bone Metastasis by Signet ring Cell Adenocarcinoma

Tunali, “The Bone Marrow Aspirate and Biopsy in the
Diagnosis of Unsuspected Nonhematologic Malignancy:
A Clinical Study of 19 Cases,” BMC Cancer, Vol. 5,
2005, p. 144.

T. Kanou, Y. Nosou, K. Yoshinaka, E. Yanagawa, M.
Niimoto, T. Hattori, K. Miura and J. Kuramoto, ‘“Mi-
croangiopathic Hemolytic Anemia Associated with Gastric
Cancer,” Gan No Rinsho, Vol. 32, 1986, pp. 1029-1034.

R. Takeuchi, M. Kuto, N. Katayama, N. Kamio, M.
Tsuda, T. Nagano, M. Tomeoku, H. Wada, S. Murashima,
K. Deguchi, et al., “Carcinomatosis Associated with Mi-
croangiopathic Hemolytic Anemia and Disseminated In-
travascular Coagulation: 12 Years after Gastrectomy for
Gastric Adenocarcinoma,” Rinsho Ketsueki, Vol. 24, 1983,
pp. 1423-1429.

I. Mizuno, O. Izeki, S. Nakahara, K. Kawamoto, T. Onga,
H. Matsuoka, T. Sugimoto, T. Matsui, H. Itoh, K. Chihara,
“Disseminated carcinomatosis of the bone marrow occur-
ring 11 years after subtotal gastrectomy for gastric can-
cer,” Rinsho Ketsueki, Vol. 39, 1998, pp. 670-675.

E. Van Cutsem, V. M. Moiseyenko, S. Tjulandin, A. Ma-
jlis, M. Constenla, C. Boni, A. Rodrigues, M. Fodor, Y.
Chao, E. Voznyi, M. L. Risse, J. A. Ajani, ef al., “Phase
II Study of Docetaxel and Cisplatin Plus Fluorouracil
Compared with Cisplatin and Fluorouracil as First-Line
Therapy for Advanced Gastric Cancer: A Report of the
V325 Study Group,” Journal of Clinical Oncology, Vol.

Copyright © 2010 SciRes.

(]

(11]

[12]

24,2006, pp. 4991-4997.

S. E. Al-Batran, J. T. Hartmann, S. Probst, H. Schmalen-
berg, S. Hollerbach, R. Hotheinz, V. Rethwisch, G. Seipelt,
N. Homann, G. Wilhelm, G. Schuch, J. Stoehlmacher, H.
G. Derigs, S. Hegewisch-Becker, J. Grossmann, C. Pauligk,
A. Atmaca, C. Bokemeyer, A. Knuth and E. Jager, “Ar-
beitsgemeinschaft Internistische Onkologie. Phase III
Trial in Metastatic Gastroesophageal Adeno- carcinoma
with Fluorouracil, Leuco-Vorin Plus Either Oxaliplatin or
Cisplatin: A Study of the Arbeitsgeme- inschaft Inter-
nistische Onkologie,” Journal of Clinical Oncology, Vol.
26, 2008, pp. 1435-1442.

D. Cunningham, N. Starling, S. Rao, T. Iveson, M. Nicolson,
F. Coxon, G. Middleton, F. Daniel, J. Oates and A. R.
Norman, “Upper Gastrointestinal Clinical Studies Group
of the National Cancer Research Institute of the United
Kingdom. Capecitabine and Oxaliplatin for Advanced
Esophagogastric Cancer,” New England Journal of Medi-
cine, Vol. 358, 2008, pp. 36-46.

D. A. Podoloff, “PET/CT and Occult Primary Tumors,”
Journal of the National Comprehensive Cancer Network;
Vol. 7, 2009, pp. 239-244.

J. S. Macdonald, S. R. Smalley, J. Benedetti, et al.,
“Chemoradiotherapy after Surgery Compared with Sur-
gery Alone for Adenocarcinoma of the Stomach or Gas-
troesophageal Junction,” New England Journal of Medi-
cine, Vol. 345, No. 10, 2001, pp. 725-730.

JCT




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.66667
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.66667
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 [595.276 807.874]
>> setpagedevice


