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Abstract 

In this study we investigate perinatal vaginal infection of group B 

streptococcus among women in Taiwan. We gathered histories, vaginal and rectal 

swabs from 10 hospitals in northern, central, and southern part of Taiwan from 

2,193 women pregnant between 35 to 37 weeks, and histories from 709 women, 

with a total of 2,702 women. Vaginal and rectal swabs were cultured and tested 

biochemically for group B streptococcus, and then serotyped and tested for drug 

sensitivity. Perinatal carrier rate among women in Taiwan was 17.2% (central 

Taiwan 18.3%, northern 16.1%, and southern 16.6%). Follow-up of 360 cases  
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of group B streptococcus positive patients (GBSPP) by questionnaires showed 

that 10.3% of the doctors did not prescribe antibiotics, 23.6% prescribed oral 

antibiotics immediately, and 66.1% prescribed IV medication during labor. 

Among the 376 bacteria strains isolated, 57 (15.2%) were sensitive to nine 

antibiotics (penicillin, clindamycin, erythomycin, ampicillin, cefepime, 

vacomycin, chloramphenicol, cefotaxime, and ofloxacin). Resistance to 

clindamycin and erythromycin was 34.6% and 28.5%, respectively. There was no 

resistance to vancomycina or penicillin. Drug resistance was most severe in 

central Taiwan, followed by northern, then southern. Our results also showed that 

GBS in Taiwan were mainly serotypes V (27.1%) and III (19.7%). In the histories 

of GBSPP, 13.6% had GBS urinary tract infection, 10.3% had premature 

contraction, and 9.4% had premature rupture of membrane. Because the 

identification of GBS resulted in treatment, no GBS positive babies were born. 

Keywords: Perinatal, Group B Streptococcus, serotype 

Introduction 

Group B streptococcus (GBS) is one of the main causes which threaten the 

lives of neonates, characterized by high morbidity and mortality. In the United 

States, Sweden, and the United Kingdom, GBS accounts for 22~60% of neonatal 

infections.  It is also the main cause of neonatal mortality [1-5]. In 2001, the US 

CDC gathered multiple authorities to re-assess the GBS policy in 1996 [1]. The 

key conclusions include: 1. screening vaginal and rectal culture for GBS for 

women 35 to 37 weeks pregnant; 2. recommended antibiotics treatment during 

labor for perinatal GBS infection; 3. recommendation of treatment for pregnant 

women who are likely to have pre-term labor before 37 weeks. Currently GBS 

screening is not covered by the National Health Insurance, and most hospitals do 
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not routinely screen for GBS. The goal of this study is to establish GBS screening 

for women pregnant between 35-37 weeks and baseline information of GBS 

infection in Taiwan. 

Materials and methods 

1. Questionnaire for medical history 

Samples were collected from 10 hospitals (three regional hospitals in 

northern Taiwan, one medical center, two regional hospital, and one local hospital 

in central Taiwan, and three local hospitals in southern Taiwan). Questionnaires 

were given to pregnant women, and their newborns were followed up for three 

months to monitor for GBS infections. A total of 2,193 cases were recruited from 

the 10 hospitals. An additional 509 persons only had surveys conducted, resulting 

in a total of 2,702 questionnaires. All recruits gave informed consents. 

2. GBS specimens collection and culture 

Vaginal and rectal swabs were collected from women pregnant between 35 

and 37 weeks. Samples were inoculated into nonnutritive transport media, 

streaked onto selective media plates, incubated at 37℃ and 5%CO2 for 18-24 

hours, and transferred to sheep blood agar plates. Suspected streptococcal 

colonies were tested using grouping latex agglutination test or cAMP test. 

3. Serotyping of GBS 

Serotyping was conducted using modified Lancefield’s method by a latex 

agglutination kit (Statens Serum Institut, KO). Pure culture of GBS was 

suspended and mixed with equal amount of latex reagent to generate visible 

clumps for serotyping. 

4. Drug sensitivity test 

Isolated GBS strains were tested for drug sensitivity using the National 
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Committee for Clinical Laboratory Standards (NCCLS)  method. Drugs tested 

included penicillin (10 g), clindamycin (2 g), erythomycin (15 g), ampicillin (10 

g), cefepime (30 g), vancomycin (30 g), chloramphenicol (30 g）, cefotaxime (30 

g), and ofloxacin (5 g). Strains were cultured in 5% CO2 at 35-37 0C for 20-24hr. 

Results 

In this study, medical histories of 2,702 and vaginal and rectal swabs of 

2,193 women pregnant between 35 and 37 weeks were collected from 10 

hospitals across Taiwan. Among the 2,193 swabs, 376 (17.2%) were positive. 

There were 614 cases were collected from northern Taiwan, with 99 positive 

cases (16.1%), 854 from mid Taiwan with 156 positive cases (18.3%), and 725 

from south Taiwan with 121 positive cases (16.7%). Of these, 94.2% of the cases 

were pregnant more than 35 weeks. It was the first pregnancy for 60.4% of the 

women. There were, 93.3% Taiwanese, and 2.6% from China and Vietnam. 

Highest educational level was 33.5% and 33.3% for high school and vocational 

school, respectively. Over all, 44.7% were aged 26–30 years, and 29.7% were 

aged 31–35 years. Past medical histories of cases are shown in Table 1. 

Chi-square analysis showed that smoking, alcohol consumption, diabetes, 

hypertension, previous low-birth-weight baby, premature contraction/rupture of 

membrane, prolonged rupture of membrane (>18 hours), fever during labor, 

previously delivered GBSP (Group B streptococcus patient), stillbirth, and 

premature birth were not associated with neonatal deaths. Table 1 showed that 

Chi-square test of all parameters in the histories have p >0.05, indicating no 

difference between the histories of GPSPP, GBSNP, and cases without samples 

collected. This demonstrates that we cannot use histories to infer whether the 

cases would be GPSPP or GBSNP. 
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Table 2 shows the histories of the current pregnancies. Among GBSPP, 

13.6% had GBS urinary tract infection; 10.3% had premature contraction 

requiring antibiotics treatment; and 9.4% had premature rupture of membrane 

requiring antibiotics treatment. Because GBS drug sensitivity was performed, 

obstetricians were able to give appropriate treatment, and hence no GBSP babies 

were born by GBSPP. Treatment of GBSPP included no antibiotics treatment 

(10.3%), immediate oral antibiotics (23.6%), and intravenous medicine during 

labor (66.1%). Chi-square analysis showed no significant difference (p > 0.05) 

between GBSPP and cases who had no samples collected in frequency of 

premature contraction, premature contraction requiring antibiotics treatment, 

premature rupture of membrane, premature rupture of membrane requiring 

antibiotics treatment, prolonged rupture of membrane, fever during labor, natural 

birth, and Cesarean section. 

Table 3 shows the results of drug sensitivity tests. Among the 376 strains, 57 

(15.2%) were sensitivity to the nine antibiotics tested. In addition, resistance to 

clindamycin and erythromycin were the highest at 34.6% and 28.5%, respectively. 

There were no resistance to vancomycin or penicillin. Among foreign pregnant 

women, clindamycin, erythromycin, and chloramphenicol had the highest rates of 

resistance, at 44.4%, 27.8%, and 22.2%, respectively; but there were no resistance 

to ampicillin, vancomycin, cefepime, or penicillin. Chi-square analysis showed no 

difference between the results of drug sensitivity tests between all pregnant cases 

and foreign pregnant women (p >0.05), therefore, we cannot use drug sensitivity 

to infer whether the cases were GPSPP or GBSNP. 

Table 4 shows the serotypes of GBS strains. GBS in Taiwan were mainly 

serotypes V (27.1%) and III (19.7%); 9.6% could not be serotyped. Among 

foreign pregnant women, the main serotypes were III (44.4%), Ib (22.2%), and Ia 
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(16.7%). Chi-square analysis showed that the difference for serotype III between 

Taiwanese and foreign pregnant women was significant. 

Conclusion 

The mortality of GBS infection depends on countries and regions. Studies 

have shown that mortality of GBS infection is 5.6% in Sweden and 13% in 

Finland. In the United Kingdom and the United States, it is may be as high as 

22% and 33%, respectively [7-9]. In addition, studies have also shown that 

mortality of GBS infection were associated with birth weight and gestational age. 

Yang gathered cases from 1988 to 1996 at the National Cheng-Kung University 

Hospital to find risk factors of early and late onset GBS infection among neonates, 

and showed that early onset GBS infection were predominantly in neonates with 

premature birth and low birth weight [10]. In this study, among newborn of 

GBSPP, 0% had birth weight ≤1500 g; 3.6% had birth weight 1500–2500 g, 

96.4% had birth weight >2500 g. In addition, 0% was born ≤34 weeks; 3.9% were 

born 35–37 weeks; and 96.1% were born >38 weeks. Because 89.7% of GBSPP 

had antibiotics treatment during pregnancy, there were no GBS infection among 

the 2,193 newborns in this study. 

Even though this study provided free service, some pregnant women were 

still not willing to have samples taken. Therefore, only medical histories were 

collected. The differences  between those who had samples taken and those who 

did not could provide information for future expansion of public policy and 

education programs. The histories showed that older, more educated, foreigners, 

and women in their first pregnancy were more willing to provide samples. 

Furthermore, 33 (6.5%) women who did not provide samples were in the high 

risk group by history. The reasons for their unwillingness remain to be 
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investigated. Governing authorities should consider policies on free prenatal 

GBSP screening and use of antibiotics to prevent neonatal GBSP. 

The rates of vaginal bacterial carriage differ by country. It is 2-29% in the 

United Sates, 18.6% in Brazil, 5.8% in India, 2.9% in Japan, and 19% in Hong 

Kong; carrier rates of neonates are similar to those of pregnant women [2-5]. Liu 

showed that GBS infection among non-pregnant adults was 1.6‰ [6]. Our study 

showed that vaginal carriage rates among pregnant women in was 17.2% (18.3% 

in central Taiwan, 16.1% in northern Taiwan, and 16.7% in southern Taiwan.) 

This is the first investigation on vaginal GBS carriage in pregnant women, which 

will provide helpful information for public health practice and disease prevention 

in Taiwan. 

Penicillin is the drug of choice for GBSPP, but, in 1998, Fernandez showed 

that 7.4% and 3.4% of invasive GBS was resistant to penicillin and erythromycin, 

respectively [11]. Yang also showed that sensitivity of GBSP strains to penicillin, 

ampicillin, and erythromycin was 83%, 74%, and 75%, respectively, and all 36 

strains were resistant to gentamicin and tetracycline [10]. Liao tested 8 strains 

isolated from the blood and cerebrospinal fluid, and showed that all were 

sensitive to penicillin, ampicillin, vancomycin, and cefotaxime; only 62% and 

75% were sensitive to erythomycin and clindamycin, respectively [12]. In this 

study, we showed that 34.6% and 28.5% were resistant to erythomycin and 

clindamycin, respectively, and resistance to penicillin was not found. 

GBS was grouped by Lancefield in 1933 using type-specific capsular 

polysaccharides [13]. Hulse, Schuchat, and Liao showed that type III often causes 

meningitis in neonates [12, 14, 15]. Jelinkova and Harrison showed that serotypes 

Ia, Ib, II, III, V, and non-typable GBS causes early onset infection in neonates, 

and late onset infection and meningitis are mainly caused by serotype III [16, 17]. 
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Furthermore, Harrison found infection by serotypes Ia, Ib, II, III, and V occur 

more frequently in the Americas [17[. Lachenauer showed that serotypes VI and 

VIII were predominant among pregnant women in Japan, and serotypes IV and 

VII were rare [18]. In a study of 351 cases collected over 8 years, Ko showed that 

serotypes III and V predominated (28.5% and 17.1%, respectively), and 34.6% 

and 25.7% of severe infections were caused by serotypes III and V, respectively 

[19]. The results were similar to the findings of the current study. Literature 

review showed that GBS strains in Taiwan are mainly serotypes V and III, and  

these strains may cause severe infections. 
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Table 1. Past histories of pregnant cases 

 

Past history (%)       GBSPP1        GBSNP2           no samples taken3 

 

Allergy to penicillin 2（0.5%） 21（1.2%） 0 (0%) 

Smoking 8（2.1%） 50（2.7%） 5 (1.0%)  

Alcohol consumption 1（0.3%） 11（0.6%） 1 (0.2%) 

Diabetes mellitus 1（0.3%） 5（0.3%） 1 (0.2%)  

Hypertension 0（0%） 4（0.2%） 2 (0.4%) 

Had low birth weight baby 1（0.3%） 13（0.7%） 3 (0.6%)  

Premature rupture of membrane 6（1.6%） 36（2.0%） 4 (0.8%)  

Premature contraction 14（3.7%） 75（4.1%） 14 (2.7%) 

Prolonged rupture of membrane 7（1.9%） 34（1.9%）  7 (1.4%) 

(> 18 hours) 

Fever during labor 0（0%） 8（0.4%） 1 (0.2%) 

Had GBSP baby 0（0%） 2（0.1%） 0 (0%) 

Had baby died after birth 2（0.5%） 15（0.8%） 0 (0%) 

Stillbirth 2（0.5%） 22（1.2%） 0 (0%) 

No premature babies 369（98.1%） 1,764（97.1%） 505 (99.2%) 

Had premature babies 7（1.9%） 53（2.9%） 4 (0.8%) 

      Singleton 7（1.9%） 50（2.7%） 1 (0.2%)   

      Twins 0（0%） 3（0.2%） 2 (0.4%) 

      Triplets 0（0%） 0（0%） 0 (0%) 

 

Chi-square analysis showed p > 0.05 for all parameters 
1GBSPP: Group B streptococcus positive patient; total GBSPP: 376. 
2
GBSNP: Group B streptococcus negative patient; total GBSNP: 1817. 

3 509 cases had no samples taken 
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Table 2 current histories of pregnant cases 
 

Current history (%)                           GBSPP1     no samples taken2 

 

GBS urinary tract infection 49 (13.6%) 0 (0%) 

Premature contraction 14 (3.9%) 20 (3.9%) 

Premature contraction requiring antibiotics treatment 37 (10.3%) 59 (11.6%) 

Premature rupture of membrane 5 (1.4%) 7 (1.4%)   

Premature rupture of membrane requiring antibiotics treatment 34 (9.4%) 22 (4.3%) 

Prolonged rupture of membrane 7 (1.9%) 8 (1.6%) 

Late stage abortion 1 (0.3%) 0 (0%)  

Fever during labor 6 (1.7%) 1 (0.2%)  

Normal vaginal delivery 270 (75%) 342 (67.2%) 

Cesarean section 90 (25%) 167 (32.8%) 

Current pregnancy 

  ≤ 34 weeks 0 (0%)     

  35-37 weeks 14 (3.9%) 

  ≥ 38weeks 346 (96.1%)    

Birth weight 

≤ 1499 g 0 (0%) 

1500-2500 g 13 (3.6%) 

≥ 2501 g 347 (96.4%) 

 
Chi-square analysis showed that premature contraction, premature contraction 
requiering antibiotics treatment, premature rupture of membrane, premature rupture 
of membrane requiring antibiotics treatment, prolonged rupture of membrane, fever 
during labor, normal vaginal delivery, and Cesarean section had p ＞ 0.05. 
1GBSPP: Group B streptococcus positive patient；total GBSPP: 360 
2cases had no samples taken: 509 
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Table 3. Results of drug sensitivity tests 

Antimicrobial 

Agent 
  

Clindamycin 130 (34.6%) 8 (44.4%) 

Erythromycin 107 (28.5%) 5 (27.8%) 

Ampicillin 7 (1.9%) 0 (0%) 

Cefepime 12 (3.2%) 0 (0%) 

Vancomycin 

 

0 (0%) 

 

0 (0%) 

 

Penicillin 0 (0%) 0 (0%) 

Chloramphenicol 32 (8.5%) 4 (22.2%) 

Cefotaxime 3 (0.8%) 0 (0%) 

Ofloxacin 17 (4.5%) 1 (5.6%) 

Chi-square showed that for all parameters p > 0.05 
 1total pregnant cases: 376 
2foreigners: 18 
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Table 4. Serotypes of GBS strains 

Serotype 
Strains from 

Taiwanese, n (%) 

Strains from foreigners, 

n (%) 

Ia 23 (6.1%) 3 (16.7%) 

Ib 63 (16.8%) 4 (22.2%) 

II 43 (11.4%) 0 (0%) 

III 74 (19.7%) 8 (44.4%)* 

IV 18 (4.8%) 0 (0%) 

V 102 (27.1%) 2 (11.1%) 

VI 8 (2.1%) 0 (0%) 

VII 5 (1.3%) 0 (0%) 

VIII 4 (1.1%) 0 (0%) 

Nontypable 36 (9.6%) 1 (5.6%) 

Total positive strains:                376                     18 
*chi-square analysis showed p ＜ 0.05 

 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 99
  /Optimize false
  /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 /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF005B683964DA300C660E8D8A4FEE6539300D005D0020005B683964DA300C0070006400660028660E8D8A0029300D005D0020>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF005B9AD889E367905EA6005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




