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Abstract Thrombotic thrombocytopenic purpura (TTP)

is in rare cases associated with antineutrophil cytoplasmic

autoantibody (ANCA)-associated vasculitis, and often has

a fatal outcome. We report the case of a 77-year-old

woman with microscopic polyangitis (MPA) presenting

with TTP. Rapidly progressive renal dysfunction and

paralysis and sensory disturbance of the left lower limb

were noted. Serum creatinine was 3.95 mg/dl, and the titer

of myeloperoxidase-ANCA was 238 EU. She was diag-

nosed with MPA, and high-dose methylprednisolone was

initiated, followed by 60 mg/day of prednisolone.

Hemolytic anemia with red blood cell fragmentation,

purpura, and thrombocytopenia developed during the

course of active MPA. The activity of disintegrin and

metalloproteinase with thrombospondin type 1 motifs 13

(ADAMTS13) was moderately decreased (27%). She was

diagnosed with TTP, and plasma infusion was initiated,

followed by plasma exchange (PE) with 40 units of fresh

frozen plasma. Thrombocytopenia continued for more than

a month (5–10 9 104/ll). PE was repeatedly performed

two or three times a week during the first 8 weeks from the

beginning of PE in addition to prednisolone. Her clinical

and laboratory findings gradually improved, and ADAM-

TS13 activity increased to 68%. The findings in this case

suggested that ANCA-associated vasculitis may be

involved in the development and the pathogenesis of TTP,

and that repeated PE may need to be performed in addition

to immunosuppressive therapy.
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Introduction

Thrombotic thrombocytopenic purpura (TTP) is a micro-

angiopathy characterized by thrombocytopenia, hemolytic

anemia, neuropsychiatric symptoms, renal dysfunction, and

fever [1]. TTP is divided into congenital TTP, i.e.,

Upshaw-Schulman syndrome, idiopathic TTP, and sec-

ondary TTP presenting in patients with connective tissue

diseases (CTDs) and malignant disorders [2]. The CTDs

associated with TTP are mainly systemic lupus erythe-

matosus, systemic sclerosis, and myositis, and in rare cases

antineutrophil cytoplasmic antibody (ANCA)-associated

vasculitis [3–9]. Patients with ANCA-associated vasculitis

with TTP are treated with plasma infusion (PI) and/or

plasma exchange (PE) for TTP simultaneously with

immunosuppressive drugs for CTD, though typically with

unfavorable response. We report here successful treatment

of TTP with repeated PE in addition to corticosteroids in a

patient with microscopic polyangitis (MPA).

Case report

A 77-year-old female was admitted to a local hospital

because of fever and general fatigue on 24 May 2006. The

white blood cell count (WBC) and serum level of C-reac-

tive protein (CRP) were increased. The serum level of

creatinine (Cr) was elevated to 2.80 mg/dl. Urinalysis

revealed occult blood and proteinuria. Because her urine

volume rapidly decreased after admission, she was treated

with hemodialysis and referred to our hospital on 31 May.
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Slight pitting edema was observed in the lower limbs.

Coarse crackles were audible in both lower lung fields.

Purpura was observed in her left lower limb. Neurological

examination revealed paralysis and sensory disturbance of

the left lower limb. On laboratory examination, WBC was

15,690/ll, hemoglobin 12.0 g/dl, and platelet count (PLT)

14.1 9 104/ll (Table 1). The serum levels of bilirubin,

AST, LDH, and CRP were elevated, while the serum level

of haptoglobin was beneath the limit of detection. Serum

Cr was increased to 3.95 mg/dl. Staining for myeloperox-

idase (MPO)-ANCA was positive (238 EU), while that for

other autoantibodies was negative. Roentgenography and

computed tomography of the chest revealed bilateral

pleural effusion. Renal biopsy could not be performed

because the patient’s general condition was bad. Based on

the above findings, she was diagnosed with MPA and

hemolytic anemia, and high-dose methylprednisolone

(1 g 9 3 days) was initiated, followed by 60 mg/day of

prednisolone (Fig. 1). Although serum CRP and the titer of

MPO-ANCA rapidly decreased, hemoglobin and PLT

gradually decreased. Red blood cell fragmentation was

observed in peripheral blood on the 3rd hospital day. She

was diagnosed with TTP, and PI was initiated, followed by

PE with 40 units of fresh frozen plasma. The activity of

disintegrin and metalloproteinase with thrombospondin

type 1 motifs 13 (ADAMTS13) was moderately decreased

(27%). There were no medications or infections associated

with ANCA-associated vasculitis or TTP. Although red

blood cell fragmentation disappeared 10 days after the

initiation of PE, thrombocytopenia continued for more than

a month (5–10 9 104/ll). PE was repeatedly performed

two or three times a week during the first 8 weeks from the

beginning of PE. PLT gradually increased, and the serum

level of haptoglobin recovered to normal levels. ADAM-

TS13 activity increased to 68%. Her clinical and laboratory

findings were improved, hemodialysis was discontinued

on the 67th hospital day, and prednisolone tapered to

27.5 mg/day.

Discussion

Thrombotic thrombocytopenic purpura secondary to

ANCA-associated vasculitis is a rare and fatal disease.

Table 2 shows nine reported cases of TTP with ANCA-

associated vasculitis including our own: four of nine cases

were MPA [3–5]; one was ANCA-associated vasculitis [6];

one was ANCA-positive Goodpasture syndrome [6]; one

was Wegener’s granulomatosis [7]; two were ANCA-

positive polyarteritis nodosa [8, 9]. All patients were

middle-aged females. Rapid progressive glomerulonephri-

tis was observed in eight of nine patients. They were

treated with corticosteroids and cyclophosphamide for

vasculitis, and with PE and/or PI for TTP. There was no

relationship between outcome and the disease activity of

angitis or ANCA titer. TTP developed during the active

course of vasculitis in all nine patients. Four of five patients

with less than 5 9 104/ll PLT died. TTP thus appears to be

a prognostic factor in patients with ANCA-associated

vasculitis.

TTP is characterized by thrombotic microangiopathy and

platelet activation [1]. Microangiopathy causes hemolytic

Table 1 Laboratory findings on admission

Urinalysis Chemical analysis Serological test

Red blood cells [100/HPF Total protein 6.9 g/dl Rheumatoid factor (–)

White blood cells \1/HPF Albumin 3.0 g/dl Antinuclear Ab (–)

Glucose - Total bilirubin 3.7 mg/dl Anti ds-DNA Ab (–)

Protein 2+ AST 45 U/l Anti RNP Ab (–)

Occult blood 3+ ALT 11 U/l Anti SS-A Ab (–)

Granular casts - LDH 539 U/l MPO-ANCA 238 EU

Complete blood cell counts ALP 424 U/l PR3-ANCA (–)

White blood cells 15,690/ll Creatine kinase 18 U/l Anti GBM Ab (–)

Neutrocytes 87.5% Amylase 85 U/l Anti b2-GPI Ab (–)

Monocytes 5.0% Blood urea nitrogen 39 mg/dl Lupus anticoagulant (–)

Eosinocytes 8.4% Creatinine 3.95 mg/dl Coagulation test

Lymphcytes 5.0% Glucose 110 mg/dl PT-INR 1.12

Red blood cells 400 9 104 /ll Total-cholesterol 238 mg/dl APTT 35.1 s

Hemoglobin 12.0 g/dl Triglyceride 200 mg/dl FDP 24.7 lg/ml

Platelets 14.1 9 104 /ll C-reactive protein 4.24 mg/dl

Reticulocytes 10.8 9 104 /ll Haptoglobin \6.4 mg/dl

Ab antibody, GBM glomerular basement membrane, GPI glycoprotein I
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anemia with red cell fragmentation [10]. Unusually large

multimers of von-Willebrand factor (vWF) are detected in

the serum of TTP patients, which probably lead to platelet

activation, thrombosis, and thrombocytopenia. Recent

studies identified ADAMTS13 as an enzyme that cleaves

multimers of vWF to smaller forms and is involved in the

pathogenesis of TTP [11–13]. On the one hand, in idiopathic

TTP, IgG-class antibody to ADAMTS13, acting as an

Table 2 Patient profiles of ANCA-associated vasculitis with TTP

Age/

sex

Angitis RPGN DAH Platelets

(/ll)

Angitis-related

antibody (EU)

ADAMTS13

activity (%)

Complications Therapy Prognosis/causes

of death

References

66/F MPA + - 98,000 P-ANCA 320 ND Myocarditis PSL, MPDN,

CPA, PE

Alive [3]

76/F MPA + - 43,000 MPO-

ANCA [ 640

ND Cerebral

bleeding

PSL, MPDN,

PI

Dead/ cerebral

bleeding

[4]

73/F MPA + + 12,000 MPO-ANCA 113 ND Gastrointestinal

bleeding

PSL,MPDN,

CPA, PE

Dead/ sepsis,

cerebrovascular

accident

[5]

50/F ANCA-

AV

+ ND 103,000 MPO-ANCA

991, PR3-

ANCA 14

ND ND PSL, PI Alive [6]

68/F GPS + ND 16,000 MPO-ANCA 25,

Anti-GBM

220

48 ND PSL, MPDN,

IVCY, PE

Dead/complication

of hemodialysis

[6]

66/F WG + + 141,000 C-ANCA 640 ND - PSL, MPDN,

CPA, PE

Alive [7]

70/F PN + - ND MPO-ANCA 21 7 – PSL, MPDN,

CPA, PE

Dead/ cerebral

bleeding

[8]

56/F PN ND - 15,000 MPO-ANCA 201 ND Duodenal

ulcer

MPDN,IVCY,

PI, PE

Dead/

gastrointestinal

bleeding

[9]

77/F MPA + - 48,000 MPO-ANCA 238 27 – PSL, MPDN,

PI, PE

Alive This report

TTP thrombotic thrombocytopenic purpura, RPGN rapid progressive glomerulonephritis, DAH diffuse alveolar hemorrhage, MPA microscopic

polyangitis, ANCA-AV ANCA-associated vasculitis, GPS Goodpasture syndrome, WG Wegener’s granulomatosis, PN polyarteritis nodosa, GBM
glomerular basement membrane, PSL prednisolone, MPDN methylprednisolone pulse therapy, CPA cyclophosphamide, IVCY intravenous pulse

cyclophosphamide, PI plasma infusion, PE plasma exchange, ND not described

Fig. 1 Clinical course:

PSL prednisolone,

MPDN methylprednisolone,

HD hemodialysis, PI plasma

infusion, PE plasma exchange,

fragmentation fragmentation of

peripheral red blood cells,

CRP C-reactive protein,

Cr creatinine, PLT platelets,

ADAMTS 13 a disintegrin and

metalloproteinase with

thrombospondin type 1 motifs

13
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inhibitor of it, is observed in serum and reduces the cleaving

activity of ADAMTS13. PE and PI can remove this inhibitor

and replenish ADAMTS13, yielding favorable improve-

ment. On the other hand, individual CTD patients with TTP

varied in ADAMTS13 activity, which ranged from marked

decrease to normal level. The inhibitor was detected in the

serum in half of these patients [14]. PE and/or PI was also

performed in patients with TTP secondary to CTD, with

variable response [15, 16]. Factors other than the decreased

activity of ADAMTS13 may thus contribute to the patho-

genesis of TTP secondary to CTD [17].

The activity of ADAMTS13 in ANCA-associated vas-

culitis with TTP appears to vary, as in other CTDs,

although it was previously measured in only three reported

cases (Table 2). PE and/or PI was performed for the

treatment of TTP, with poor response. In our case,

thrombocytopenia persisted for more than a month despite

PE. Although little is known concerning the relationship

between ANCA-associated vasculitis and TTP, vascular

endothelial damage is observed in capillaries and small

arteries in these diseases [1]. Thus, ANCA-associated

vasculitis may be involved in the development and patho-

genesis of TTP. Repeated PE may need to be performed in

addition to immunosuppressive therapy until repair of the

vascular endothelium. Although the prevalence of ANCA

in patients with TTP has never been examined, TTP pro-

gressed concomitantly with MPA in this case. TTP may be

involved in the production of ANCA. Further studies are

needed to test these hypotheses.

We have reported a rare case of MPA associated with

TTP. Although thrombocytopenia persisted for more than a

month, repeated PE was effective for TTP when added to

corticosteroids.
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Lämmle B. Deficient activity of von Willebrand factor-cleaving

protease in chronic relapsing thrombotic thrombocytopenic

purpura. Blood 1997;89:3097–103.

14. Fujimura Y. Progress on TTP/HUS diagnosis with analysis of

VWF-cleaving protease activation (in Japanese). Nippon Naika

Gakkai Zasshi. 2004;93:451–9.

15. Matsumoto M, Yagi H, Ishizashi H, Wada H, Fujimura Y. The

Japanese experience with thrombotic thrombocytopenic purpura-

hemolytic uremic syndrome. Semin Hematol. 2004;41:68–74.

16. Patton JF, Manning KR, Case D, Owen J. Serum lactate dehy-

drogenase and platelet count predict survival in thrombotic

thrombocytopenic purpura. Am J Hematol. 1994;47:94–9.

17. Sato T, Hanaopka R, Ohshima M, Miwa Y, Okazaki Y, Yajima

N, et al. Analyses of ADAMTS13 activity and its inhibitor in

patients with thrombotic thrombocytopenic purpura secondary to

connective tissue diseases: observations in a single hospital. Clin

Exp Rheumatol. 2006;24:454–5.

646 Mod Rheumatol (2008) 18:643–646

123


	Successful treatment of thrombotic thrombocytopenic purpura with repeated plasma exchange in a patient with microscopic polyangitis
	Abstract
	Introduction
	Case report
	Discussion
	Conflict of interest statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


