CASE REPORT

Postoperative thrombotic
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Thrombotic thrombocytopenic purpura (TTP) is uncommon in the postoperative setting, even more so after
vascular surgery. We present a case of thrombocytopenia after aortofemoral bypass, which highlights the
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importance of a high index of suspicion for postoperative TTP to avoid life-threatening consequences.
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threatening clinical syndrome characterized by

thrombocytopenia and microangiopathic hemoly-
tic anemia (MAHA). Postoperative thrombotic thrombo-
cytopenic purpura (pTTP) is an uncommon and distinct
entity that has been mainly labelled with cardiothoracic
and vascular surgeries (1). Their associations with appen-
dectomy and gynecological surgeries have also been
described (1). In the postoperative period, it can be
challenging to differentiate this from other causes of renal
failure, anemia, and thrombocytopenia. Early recogni-
tion is crucial in order to prevent significant mortality.
Active treatment with plasmapharesis while awaiting a
confirmatory test result is prudent.

Thrombotic thrombocytopenic purpura is a life-

Case report

A 66-year-old Caucasian male with a history of hyperten-
sion, type II diabetes mellitus, and tobacco abuse under-
went an elective aortobifemoral bypass with bilateral
profundoplasties and ligation of common iliac artery
aneurysms. He tolerated the surgery well. Intraopera-
tively and postoperatively, he did not receive nephrotoxic
drugs or intravenous contrast. The operative record
showed that normal blood pressure was maintained
throughout the surgery. The only new medication the
patient received during the hospitalization was enoxa-
parin, administered for the prophylaxis of deep vein
thrombosis. His home medications including lisinopril,
ranitidine, metoprolol, lovastatin, and verapamil were

continued postoperatively. His preoperative blood work
including complete blood count, basic metabolic panel,
liver function test, clotting studies, and chest X-ray were
all within normal limits.

On postoperative day 3, he developed sudden throm-
bocytopenia and anemia, with platelet count decreasing
from 180,000 to 38,000/ pL and hemoglobin decreasing
from 15.2 to 8.3 g/dL. Physical examination remained
normal with normal vital signs including normal tem-
perature. No obvious bleeding sources could be identi-
fied. Laboratory values were also significant for acute
renal failure (creatinine 4.12 mg/dL), reduced haptoglo-
bin level of 27 mg/dL (normal range 36-195 mg/dL),
elevated LDH level of 974 TU/L (normal 94-202 TU/L),
increased total bilirubin of 4 mg/dL with direct of 0.3 mg/
dL, and elevated CPK at 8405 IU/L. Peripheral blood
smear revealed schistocytes. Liver function and coagula-
tion profile (PT, PTT, fibrinogen, FDP) were within
normal limits. HbsAg, HIV, direct and indirect Coombs
test, antinuclear antibody (ANA), and antineutrophil
cytoplasmic antibody (ANCA) were all negative. Urine
analysis, blood culture, urine culture, sputum culture, CT
scan of the abdomen, and chest X-ray were unrevealing.
There was approximately 700 cc of blood loss. Other
sources of anemia like gastrointestinal bleeding were
ruled out by a negative hemoccult test and retroperito-
neal bleeding by normal CT scan of the abdomen and
pelvis. On day 4, his platelet count further decreased to
21,000/uL and creatinine continued to rise to 5.42 mg/dL.
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He developed oliguria despite aggressive hydration and
had significant alteration in mental status. With the
patient’s rising serum creatinine and falling platelets, the
differential diagnosis of heparin-induced thrombocyto-
penia (HIT) and disseminated intravascular coagulation
(DIC) due to sepsis, postoperative acute tubular necrosis
(ATN) due to hypovolemia and postoperative TTP were
considered. However, HIT antibody was negative and
since the sepsis workup was negative, DIC was unlikely.
ATN from intraoperative ischemia was less likely due
to the presence of normal hemodynamics during the
surgery.

Hematology and nephrology consultation both
stressed the high likelihood of TTP and as a result,
plasmapharesis was immediately started for suspected
postoperative TTP on day 4. The patient had significant
recovery after 12 cycles of plasmapharesis with normal-
ization of hemoglobin (13.5 g/dL), platelets (177,000/uL),
creatinine (1.37 mg/dL), urea, and LDH over 10 days.
His mental status also returned to baseline. Further
tests, including Serotonin Release Assay (SRA), antiho-
spholipid antibody (lupus anticoagulant and anticardio-
lipin antibodies), serum complement level, ANA, and
urine eosinophils, were all negative. ADAMTS 13 activity
was at 69% (normal range: 60-130%). Since the patient
improved with plasmapharesis in the setting of low
platelets, abnormal renal function tests and schistocytes
on peripheral blood smear with the change in mental
status, the diagnosis of pTTP was consistent.

Discussion

Thrombocytopenia and anemia are very common in the
postoperative period. Causes such as blood loss, hemo-
dilution, infection, DIC or HIT are fairly common after
surgery and differentiating one from the other can be very
confusing. Regardless of the cause, many patients have
spontaneous recovery after conservative management.
It is rare for thrombocytopenia and anemia to persist
without obvious causes (2) which necessitate further
evaluation.

TTP is one of the dreaded but uncommon causes of
thrombocytopenia and anemia. Classically, TTP is asso-
ciated with certain infections, drugs (e.g., clopidogrel,
mitomycin, ticlopidine, quinine), pregnancy, collagen
vascular disease, and malignancies (3-5), none of which
were present in our case. A clinical entity identical to
classic TTP that rarely occurs postoperatively is called
postoperative TTP, and it occurs usually after 4-5 days of
surgery (6, 7). To our knowledge, fewer than 42 cases of
pTTP have been reported in the literature. One should
suspect it in a patient with normal hemoglobin preopera-
tively who subsequently develops MAHA and thrombo-
cytopenia. The surgical procedures associated with pTTP
include cardiac surgery, such as coronary artery bypass
grafting, vascular surgery, gastrointestinal surgery, and

knee replacements (3, 4, 8). As in classic TTP, fever,
impaired renal function, and altered mental status are
variably present and are not usually required for diag-
nosis. Therefore, pTTP is a diagnosis of exclusion (9-11).

The exact pathophysiology of pTTP remains unclear. It
is believed that endothelial damage at the time of surgery
releases high-molecular-weight von Willebrand factor
(vVWF) multimers. This seems to be sufficient to over-
whelm available vWF-cleaving enzymes, more likely in
patients with a marginal vVWF-cleaving enzyme level (3,
12, 13). Schistocytes on the peripheral smear are a marker
of hemolysis in TTP, although it may be absent in pTTP.
Peripheral smears will also help to differentiate from the
toxic granulation found in postoperative infections.
Normal prothrombin time (PT), partial prothrombin
time (PTT), and fibrin split products helps to differentiate
this condition from DIC. Evidence of hemolysis can be
assessed by reticulocyte count, serum lactate dehydro-
genase, and haptoglobulin which are also useful markers
of disease activity and should be followed closely. HIT
antibody (antibody against platelet factor 4) helps to
differentiate pTTP from HIT. The diagnostic test for
pTTP is low ADAMTS 13 activity, which is fairly specific
but not available in all of the centers. As in our case, a
patient may have clinical TTP without severe deficiency
of ADAMTS 13, and it can be severely deficient without
clinical manifestations in some cases (14). Therefore, this
should not delay the administration of life-saving inter-
vention such as plasmapharesis (4, 15).

In the past, TTP was nearly uniformly fatal. However,
with the availability of plasma exchange, morbidity, and
mortality are low. Most patients require five to ten daily
plasma exchanges. If improvement occurs, the frequency
of exchange may be reduced (6, 7, 16, 17). The benefit of
adjunctive treatments, such as corticosteroids, is unclear.
Although platelet transfusion may be beneficial in
clinically serious bleeding, it is not routinely recom-
mended (18-21). Cases that are resistant to usual therapy
are treated with immunomodulation (22) with vincris-
tine (23, 24) cyclophosphamide (25), cyclosporine or
splenectomy (26).

Because of the rarity of the condition, the diagnosis of
pTTP may be missed. Moreover, the broad differential
for this condition including acute kidney injury, infection,
postoperative and drug-induced thrombocytopenia, HIT,
and DIC may delay the timely institution of treatment.
In our case, early recognition and prompt introduction
of plasmapharesis saved this patient’s life. Our case
emphasizes the importance of this early recognition and
treatment based on the presence of thrombocytopenia
and MAHA in the absence of alternative causes, in order
to prevent mortality from pTTP. If a patient fails to
improve despite plasma exchange, another diagnosis
should be sought.

Citation: Journal of Community Hospital Internal Medicine Perspectives 2012, 2: 19797 - http://dx.doi.org/10.3402/jchimp.v2i4.19797

(page number not for citation purpose)


http://www.jchimp.net/index.php/jchimp/article/view/19797
http://dx.doi.org/10.3402/jchimp.v2i4.19797

Conflict of interest and funding
The authors have no conflict of interest and no financial
disclosure.

References

10.

1.

12.

13.

. Robertson MD, Zumberg M. Post-appendectomy thrombotic

thrombocytopenic purpura: A case report and review of the
literature. Am J Hematol 2007; 82(3): 224.

. Vesely SK, George JN, Lammle B, Studt J-D, Alberio L, El-

Harake MA, et al. ADAMTSI3 activity in thrombotic throm-
bocytopenic purpura-hemolytic uremic syndrome: Relation to
presenting features and clinical outcomes in a prospective
cohort of 142 patients. Blood 2003; 102(1): 60-8.

. Chang JC, El-Tarabily M, Gupta S. Acute thrombotic throm-

bocytopenic purpura following abdominal surgeries: A report of
three cases. J Clin Apher 2000; 15(3): 176-9.

. Saltzman DJ, Chang JC, Jimenez JC, Carson JG, Abolhoda A,

Newman RS, et al. Postoperative thrombotic thrombocytopenic
purpura after open heart operations. Ann Thorac Surg 2010;
89(1): 119-23.

. Bennett CL, Weinberg PD, Rozenberg-Ben-Dror K, Yarnold

PR, Kwaan HC, Green D. Thrombotic thrombocytopenic
purpura associated with ticlopidine. A review of 60 cases. Ann
Intern Med 1998; 128(7): 541-4.

. Bukowski RM, Hewlett JS, Harris JW, Hoffman GC, Battle JD

Jr, Silverblatt E, et al. Exchange transfusions in the treatment of
thrombotic thrombocytopenic purpura. Semin Hematol 1976;
13(3): 219-32.

. Lichtin AE, Schreiber AD, Hurwitz S, Willoughby TL,

Silberstein LE. Efficacy of intensive plasmapheresis in throm-
botic thrombocytopenic purpura. Arch Intern Med 1987;
147(12): 2122-6.

. Kathula SK, Kamana M, Naqvi T, Gupta S, Chang JC. Acute

thrombotic thrombocytopenic purpura following orthopedic
surgery. J Clin Apher 2002; 17(3): 133-4.

. Ruggenenti P, Remuzzi G. Thrombotic thrombocytopenic

purpura and related disorders. Hematol Oncol Clin North Am
1990; 4(1): 219-41.

Ridolfi RL, Bell WR. Thrombotic thrombocytopenic purpura.
Report of 25 cases and review of the literature. Medicine
(Baltimore) 1981; 60(6): 413-28.

Benington SR, McKillop A, Macartney I, Burns S. Thrombotic
thrombocytopenic purpura following transurethral resection of
the prostate. Anaesthesia 2009; 64(9): 1018-21.

Chang JC. Review: Postoperative thrombocytopenia: With
etiologic, diagnostic, and therapeutic consideration. Am J
Med Sci 1996; 311(2): 96-105.

Naqvi TA, Baumann MA, Chang JC. Post-operative thrombo-
tic thrombocytopenic purpura: A review. Int J Clin Pract 2004;
58(2): 169-72.

14.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

pTTP after aortofemoral bypass

George JN. The role of ADAMTSI3 in the pathogenesis of
thrombotic thrombocytopenic purpura—haemolytic uremic syn-
drome. Clin Adv Hematol Oncol 2005; 3(8): 627-32.

. losifidis MI, Ntavlis M, Giannoulis I, Malioufas L, loannou A,

Giantsis G. Acute thrombotic thrombocytopenic purpura fol-
lowing orthopedic surgery: A case report. Arch Orthop Trauma
Surg 2006; 126(5): 335-8.

. Rose M, Eldor A. High incidence of relapses in thrombotic

thrombocytopenic purpura. Clinical study of 38 patients. Am J
Med 1987; 83(3): 437-44.

Rock G, Porta C, Bobbio-Pallavicini E. Thrombotic thrombo-
cytopenic purpura treatment in year 2000. Haematologica 2000;
85(4): 410-9.

Gordon LI, Kwaan HC, Rossi EC. Deleterious effects of
platelet transfusions and recovery thrombocytosis in patients
with thrombotic microangiopathy. Semin Hematol 1987; 24(3):
194-201.

Lind SE. Thrombocytopenic purpura and platelet transfusion.
Ann Intern Med 1987; 106(3): 478.

Eisenstaedt R. Blood component therapy in the treatment of
platelet disorders. Semin Hematol 1986; 23(1): 1-7.

Harkness DR, Byrnes JJ, Lian EC, Williams WD, Hensley GT.
Hazard of platelet transfusion in thrombotic thrombocytopenic
purpura. JAMA 1981; 246(17): 1931-3.

Porta C, Bobbio-Pallavicini E, Centurioni R, Tacconi F.
Thrombotic thrombocytopenic purpura resistant to plasma-
exchange: Salvage treatment with high-dose IgG or vincristine.
Italian Cooperative Group for TTP. Int J Artif Organs 1993;
16(Suppl 5): 201-4.

Ferrara F, Annunziata M, Pollio F, Palmieri S, Copia C, Mele
G, et al. Vincristine as treatment for recurrent episodes of
thrombotic thrombocytopenic purpura. Ann Hematol 2002;
81(1): 7-10.

Chamouni P, Lenain P, Buchonnet G, Merle V, Bourgain C,
Boyer A, et al. Difficulties in the management of an incomplete
form of refractory thrombotic thrombocytopenic purpura, the
usefulness of vincristine. Transfus Sci 2000; 23(2): 101-6.
Zappasodi P, Corso A, Castagnola C, Tajana M, Lunghi M,
Bernasconi C. A successful combination of plasma exchange
and intravenous cyclophosphamide in a patient with a refrac-
tory thrombotic thrombocytopenic purpura. Eur J Haematol
1999; 63(4): 278-9.

Nosari A, Muti G, Busnach G, Cantoni S, Strinchini A, Morra
E. Intravenous gamma globulin in refractory thrombotic
thrombocytopenic purpura. Acta Haematol 1996; 96(4): 255-7.

*Naba R. Mainali

The Reading Hospital and Medical Center
West Reading, PA 19611, USA

Tel: 717-300-0038

Fax: 610-988-9003

Email: nabaraj823@gmail.com

Citation: Journal of Community Hospital Internal Medicine Perspectives 2012, 2: 19797 - http://dx.doi.org/10.3402/jchimp.v2i4.19797

(page number not for citation purpose)


http://www.jchimp.net/index.php/jchimp/article/view/19797
http://dx.doi.org/10.3402/jchimp.v2i4.19797


<<
  /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 1.50000
  /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 300
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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


