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SUMMARY 
 
Background: Blood smear reviews by pathologists (BSR) are ordered frequently at our institution, take time to 
evaluate, and result in a written report. Minimal research has been done regarding the amount of novel data re-
ported and its clinical utility. 
Methods: Detailed chart review was performed on BSR orders from January 1, 2015 to March 31, 2015 to assess 
reasons for smear review, if results were mentioned in the chart, if laboratory-driven reviews were already per-
formed, and if novel, clinically influential data was reported. The trends in ordering was also evaluated. 
Results: A total of 277 reviews were performed and were most commonly ordered to evaluate the presence of ma-
lignancy (43%), hemolysis (18%), and anemia (16%). For 130 of the 277 specimens, laboratory-driven smear re-
view was already performed. The BSR smear review findings were not mentioned in the patient chart in 52% of 
cases. The report provided novel data in 187 cases (68%) which mainly were minor findings such as low levels of 
red blood cell abnormalities. The novel data appeared to influence clinical decision making in only 3 cases (1%). 
Conclusions: Although novel data are often reported, only rarely does it appear to be clinically significant and the 
information frequently overlaps with information already provided by laboratory-initiated smear reviews. Discus-
sion with, and education of, clinical staff may increase appropriate utilization. 
(Clin. Lab. 2018;64:xx-xx. DOI: 10.7754/Clin.Lab.2017.170703) 
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INTRODUCTION 
 
Review of peripheral blood smears are frequently per-
formed in laboratories and regarded as a critical diag-
nostic tool in the workup of many conditions, and writ-
ten guidelines for evaluation and enumeration of abnor-
mal cells have been developed [1]. Blood smear reviews 
may be performed as a result of an abnormality in the 
peripheral blood which falls out of a laboratory-defined 
parameter and generates a laboratory-driven manual 
smear review [1,2]. Alternatively, blood smear review 
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by a pathologist (BSR) may be directly requested by 
clinicians. 
At our institution, a state academic medical center, 
BSRs may be ordered by providers if a reason for re-
view is provided in a free text field in the computerized 
provider order entry system. A BSR may be requested 
in the face of normal peripheral blood counts. 
Performance of the BSR entails making an additional 
blood smear slide from the original EDTA tube used for 
the complete blood count (CBC) analysis. EDTA tubes 
are held for up to two days. The BSR may be placed as 
either an order accompanying a CBC order or as an add-
on to a previously resulted CBC order. The slides for 
BSR are stored for at least two years. The clinical labo-
ratory performs ongoing competency assessment for 
pathologists who perform BSR. The clinical laboratory 
also performs routine quality control for CBC and asso-
ciated smear reviews. 
When a BSR is ordered, clinical notes and laboratory 
data are reviewed in addition to a review of the perip-
heral blood morphology. A written report is issued (Fig-
ure 1). Approximately 15 minutes of pathologist time is 
involved in the analysis and write up for a BSR, in-
cluding review of clinical history. Little data is avail-
able in the current literature regarding the clinical im-
pact, cost, and relevance of information reported in 
BSRs [3]. 
Ideally, performance of BSR can increase recognition of 
hematologic abnormalities that may be missed by auto-
mated technology and laboratory-driven manual smear 
reviews. This may result in better patient outcomes by 
more accurate diagnosis or more timely elimination of 
confounding diagnoses. Providers who order BSR may 
thus potentially benefit from manual review of the 
smear in combination with the hematopathologist’s 
analysis of the patient history and presenting symptoms. 
Alternatively, BSRs may instead have low impact on 
clinical outcome if they provide information that is 
mostly redundant with existing clinical and laboratory 
data or are ordered in cases with no hematologic abnor-
malities. Given modern-day automated technology used 
in peripheral blood count analysis, we analyzed whether 
BSRs provide novel and additional clinically influential 
data. 
 
 

MATERIALS AND METHODS 
 
The data described in this manuscript was collected as 
part of a retrospective study approved by the University 
of Iowa Institutional Review Board (protocol # 20150 
6812). BSR orders performed from January 1, 2002 to 
May 31, 2015 at the University of Iowa Hospitals and 
Clinics were extracted from the electronic medical re-
cord (n = 6,489) (Epic, Epic Systems Inc., Madison, 
WI, USA) using the Reporting Workbench functionality 
described in our previous publications [4,5]. Data ex-
tracted from the medical record included: patient name, 
date of birth, gender, ordering provider, location of pa-

tient at time of order (specific inpatient unit or clinic 
name), order date, result time, and result date. While a 
more limited three month period was analyzed in detail 
as described below, the entire dataset from January 
2002 to May 2015 was used to assess broad trends in 
BSR ordering. 
Ordering patterns and distribution were analyzed for the 
entire data set. A period of three months within 2015 
(January 1, 2015 through March 31, 2015; n = 277) was 
selected for detailed review of charts. Chart review was 
performed to evaluate the reason for smear review (ane-
mia, rule out hemolysis, rule out malignancy, thrombo-
cytopenia, infection/immunodeficiency, and other), if 
the results were mentioned in the chart (free text review 
of results vs. copy and pasted results) and if novel data 
was reported in the BSR result. Inpatient charts were re-
viewed from day of order to three days after order date. 
Outpatient charts were reviewed for three subsequent 
visits after the order date. Assessment of “novel data” 
was determined by reviewing laboratory results up to 
three days prior to BSR order. 
Following data collection, clinical scenarios in conjunc-
tion with the BSR results were reviewed with a hemato-
pathologist (N.R.) to determine if BSR results appeared 
to influence clinical decision making. Results consid-
ered clinically influential were those which led to a di-
agnosis of a novel disease or process or those which re-
sulted in a change in therapy. Minor changes in semi-
quantitation of hematologic parameters were not deem-
ed clinically influential nor were findings explained by 
previously known conditions (e.g., anisopoikilocytosis 
in neonates and patients with liver disease or toxic gran-
ulation of neutrophils in septic patients). 
 
 

RESULTS 
 

A total of 6,489 BSRs were performed between January 
1, 2002 and May 31, 2015 (Figure 2). As shown in Fig-
ure 2A, the numbers of BSRs per year have increased 
relatively steadily and are currently approximately 
1,000 per year. Figure 2B shows the breakdown of or-
ders sorted by patient age (adult or pediatric, with pedi-
atric defined as less than 18 years old at time of order) 
and location (inpatient or outpatient, with emergency 
treatment center defined as outpatient). The distribution 
of orders between adult and pediatric outpatient and in-
patient locations are similar across the last four years.   
A total of 277 BSRs were ordered in the three month 
time period of detailed review (January 1, 2015 to 
March 31, 2015). During the same time period, 62,142 
CBC and differentials were performed of which 16,049 
(24%) were reviewed as a result of a laboratory-initiated 
smear review. One hundred thirty of the 277 BSRs per-
formed had already been reviewed by the same mecha-
nism. Of the 277 BSRs, 187 (68%) reported novel data 
not previously described in the patient chart. Novel data 
reported was most frequently red blood cell morphology 
(48%, 135/277) followed by white blood cell morpholo-
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Table 1. Cases in which the BSR report appeared to influence clinical decision making. 
 

Case Reason for order Novel data reported Clinical action/impact 

1 
72-year-old female with history of refractory anemia with 
excess blasts-2 status post allogeneic stem cell transplant, 

now with concern for hemolytic anemia 
3+ schistocytes 

Confirmation of clinical 
suspicion of hemolytic 

anemia 

2 
6-year-old female in long term follow up for 

neuroblastoma and family history of spherocytosis. 
Currently low haptoglobin 

1-2+ spherocytes 
Subsequently diagnosed 

with hereditary 
spherocytosis 

3 
57-year-old female with fatigue/weakness, history of 

pancreatic neuroendocrine tumor. Rule out carcinoma 

Monotonous 
population of small 

lymphocytes 

Subsequently diagnosed 
with chronic lymphocytic 

leukemia 

 
 
 
 
Table 2. Reasons for BSR orders and percentage of total order volume in the three-month period of detailed chart review. 
 

Reason for BSR 
Percentage of total order 

volume 
Evaluate presence of malignancy 

Evaluate for presence of hemolysis 
Anemia 

Evaluate for infection/immunodeficiency 
Thrombocytopenia 

Other reasons (one occurrence each): 
Patient with history of spherocytes in blood 

Patient with hereditary spherocytosis 
Assess for Hermansky-Pudlak or Chediak-Higashi syndromes 

Patient with global developmental delay 
Patient with bilateral acrocyanosis of upper limbs 

Patient with sickle cell crisis 
Patient with concern for venous pool and chilblains 

Assess platelet morphology 
Patient with Evan’s syndrome 
Patient with cerebellar ataxia 

Patient with hereditary spherocytosis 
Patient with maternal history of hereditary spherocytosis 

Patient with trisomy 21 
Assess for acanthocytes, suspicion for neuroacanthocytosis 

Assess for evidence of asplenia 
Evaluate for resolution of basophilic stippling and hypersegmented neutrophils seen on 

previous smear 
Evaluate for sickle cell disease or other causes for cell dysmorphology 

43% 
18% 
16% 
10% 
7% 
6% 

 
 
 
 
 
gy (32%, 88/277) and platelet morphology (14%, 39/ 
277). Sixty-one percent (84/135) of novel red blood cell 
morphology was reporting “mild”, “rare”, “occasional” 
or “1+” of a red cell morphology (polychromasia, 
ovalocytes, target cells, burr cells, spherocytes, schisto-
cytes, tear drop cells). Seventy-seven percent (68/88) of 
the novel white blood cell morphology was remarking 
on the presence of toxic and/or left-shifted neutrophils 
or reactive-appearing lymphocytes. Sixty-nine percent 
(27/35) of the novel platelet morphology was noting the 
presence of “occasional” or “few” large and giant plate-
let forms. Of these, the novel data provided in the BSR 

appeared to influence clinical decision making in only 
cases (1%) (Table 1). 
BSR was most frequently ordered to evaluate for the 
presence of malignancy (43%, 117/277), followed by 
hemolysis (18%, 50/277), anemia (16%, 45/277), infec-
tion/immunodeficiency (10%, 28/277), thrombocytope-
nia (7%, 20/277), and other (6%, 17/277) (Table 2). The 
smear review findings were described in the chart in 77 
cases (28%), copied directly into the chart in 33 cases 
(12%) and both described and copied in 22 cases (8%). 
The BSR results were unmentioned in the chart in 52% 
of cases. 
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Figure 1. Example of BSR report. 
 
 
 
 
 

 
 
 
 
Figure 2. Ordering patterns of BSRs from 2002 to 2015. 
 
(A) Overall orders broken down into adult vs. pediatric (with pediatric defined as less than 18 years old at time of order) and inpatient vs. 
outpatient as the location at time of ordering (emergency treatment center was classified as outpatient for this study). The totals in 2015 are an 
estimate based on the first five months of the year. (B) Breakdown of BSR orders using the same classifications as in (A) but with each of the 
four categories represented as percent of total for the each calendar year. 
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DISCUSSION 
 

In this study, we attempted to determine if BSRs pro-
vided clinically impactful information and data not pre-
viously reported in the patient chart. Our findings sug-
gest that most novel data reported in the BSRs did not 
appear to meaningfully impact clinical practice. The 
low rate of results which appeared to change clinical de-
cision making (1%) is similar to that in a previous study 
which found that additional clinically helpful data was 
reported in only 4% of cases when comparing laborato-
ry technologist review and physician review [2]. Anoth-
er study demonstrated that smear review by physicians 
in the setting of anemia did not improve diagnostic ac-
curacy nor did it reduce the number of ordered tests for 
anemia work-up [6]. 
Over half of the BSR report results were never explicit-
ly mentioned in the patient chart by clinicians. While it 
may be reassuring to the clinicians that the laboratory is 
not overlooking significant abnormalities, BSR review 
seems to add additional costs without clearly impacting 
decision making. Additional education of physicians re-
garding the low rate of missed information by the auto-
mated instrument coupled with laboratory-initiated 
smear reviews may be helpful in assuring them that 
evaluation by the pathologist may not be needed. A fur-
ther factor is that BSR adds extra charges to the patient 
hospital bill. At our institution during the retrospective 
time period of our detailed chart review, the patient 
charge for a BSR was $83 USD. Depending on patient 
insurance and location of encounter (e.g., inpatient ver-
sus outpatient), performance of BSR can result in addi-
tional out-of-pocket expenses for the patient. This is es-
pecially a factor in the outpatient setting for patients in 
the United States who have high co-pays and/or deduct-
ibles for clinical laboratory services. 
Previous research regarding BSRs has mostly been done 
regarding those which are lab generated in response to 
an abnormality in a laboratory-defined parameter. The 
laboratory-driven smear review was shown to provide 
clinically useful results in 85% of cases in one study. 
This practice is currently done at our institution and 
provides quality assurance, additional interpretation, 
and a major part of residency training in hematopatholo-
gy [3,6]. Our data suggests clinician-ordered BSRs pro-
vide novel and clinically useful data at a rate much low-
er than laboratory-initiated smear reviews. 
A limitation of this study is the relatively short time pe-
riod over which data was chart reviewed in detail. The 
several months of data analyzed may not capture 
changes in ordering practices that might be seen if a 
longer time period were assessed. However, examina-
tion of broader BSR ordering patterns over an approxi-
mately 13 year period showed that ordering trends were 
very similar across the last four years of retrospective 
analysis. In addition, as these specimens were ordered 
from many clinicians in both inpatient and outpatient 
settings, we could only infer clinical impact from chart 
review and evaluation of further ordering practice. 

Much can be ascertained from laboratory values and a 
significant portion of the BSR report is based on auto-
mated results (MCV, MCH, RDW, WBC count, hemo-
globin, etc.). The current-day automated methods are 
generally reproducible, objective, and accurate [6-8]. In 
a previous study, the addition of historical data resulted 
in a laboratory never missing a case of leukemia [9]. Of 
the BSRs ordered to evaluate the presence of malignan-
cy in our institution, 9 (3% of all BSRs) reported find-
ings suggestive of a new diagnosis or relapse of acute 
leukemia. However, in all of these cases, the presence 
of blasts had already triggered a laboratory-initiated 
smear review by a pathologist. The results of the labora-
tory-initiated smear review were reported in the chart 
prior to the BSR result in all cases. The automated re-
sults, coupled with laboratory-defined parameters to 
generate mandatory peripheral smear reviews by labora-
tory professionals and pathologists, are robust. 
In an era of encouraging cost-effective medicine, educa-
tion of clinicians to the value of data provided without 
the additional expense of a pathologist review may be 
helpful. A previous study evaluated the use of synoptic 
reports in this setting and found their use decreased the 
time pathologists spent in this endeavor [10]. This can 
be coupled with efforts to improve display of results in 
the electronic medical record. 
Given the low rate (1%) of clinically influential results 
and seldom mention of the BSR results in the patient 
chart, further education of clinicians of the utility of 
BSRs is warranted. Facilitation of a better understand-
ing of appropriate situations for blood smear review 
may increase the clinical utility as well as education in-
to utilizing the information already provided via labora-
tory-driven smear reviews. 
 
 
Sources of Support: 
None. 
 
 
Disclaimers: 
None. 
 
 
Declaration of Interest: 
The authors all have no interests to disclose. 
 
 
References: 
 
1. Bain BJ. Diagnosis from the blood smear. N Engl J Med 2005; 

353:498-507 (PMID: 16079373). 
 

2. Jen P, Woo B, Rosenthal PE, Bunn HF, Loscalzo A, Goldman L. 
The value of the peripheral blood smear in anemic inpatients. The 
laboratory's reading v a physician's reading. Arch Intern Med 
1983;143:1120-5 (PMID: 6860043). 
 

3. Sandhaus LM, Wald DN, Sauder KJ, Steele EL, Meyerson HJ. 
Measuring the clinical impact of pathologist reviews of blood and 
body fluid smears. Arch Pathol Lab Med 2007;131:468-72 
(PMID: 17516750). 



M. E. Kurt-Mangold et al. 

Clin. Lab. 1+2/2018 6

4. Grieme CV, Voss DR, Davis SR, Krasowski MD. Impact of En-
dogenous and Exogenous Interferences on Clinical Chemistry Pa-
rameters Measured on Blood Gas Analyzers. Clin Lab 2017;63: 
561-8 (PMID: 28271676). 
 

5. Krasowski MD, Chudzik D, Dolezal A, et al. Promoting improv-
ed utilization of laboratory testing through changes in an electron-
ic medical record: experience at an academic medical center. 
BMC Med Inform Decis Mak 2015;15:11 (PMID: 25880934). 
 

6. Simmons JO, Noel GL, Diehl LF. Does review of peripheral 
blood smears help in the initial workup of common anemias? J 
Gen Intern Med 1989;4:473-81 (PMID: 2585155). 
 

7. Constantino BT. Reporting and grading of abnormal red blood 
cell morphology. Int J Lab Hematol 2015;37:1-7 (PMID: 247027 
67). 
 

8. Palmer L, Briggs C, McFadden S, et al. ICSH recommendations 
for the standardization of nomenclature and grading of peripheral 
blood cell morphological features. Int J Lab Hematol 2015;37: 
287-303 (PMID: 25728865). 
 

9. Rabizadeh E, Pickholtz I, Barak M, Froom P. Historical data de-
crease complete blood count reflex blood smear review rates 
without missing patients with acute leukaemia. J Clin Pathol 
2013;66:692-4 (PMID: 23505267). 
 

10. Jaso J, Nguyen A, Nguyen AN. A synoptic reporting system for 
peripheral blood smear interpretation. Am J Clin Pathol 2011; 
135:358-64 (PMID: 21350088). 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 (ISO Coated v2 \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


