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MATERIALS & METHODS
• Retrospective cohort study of pregnant women referred for colposcopy at an academic 

center between 2004-08
• Exclusion criteria: atypical glandular cells; cytology, colposcopy, or delivery information 

not available 
• Primary outcome was the incidence of spontaneous PTB <37 weeks 

• Secondary outcomes: mean gestational age at birth and birthweight
• Duration of infection defined as:

• Shorter
• Atypical squamous cells of undetermined significance, high risk HPV positive 

(ASCUS, HPV +)
• Low grade squamous cell intraepithelial lesion (LSIL)
• Cervical intraepithelial neoplasia grade 1 (CIN 1) by colposcopic diagnosis

• Longer
• High grade squamous cell intraepithelial lesion (HSIL)
• Atypical squamous cells, cannot rule out high grade (ASC-H) 
• CIN 2 or CIN 3 by colposcopic diagnosis

RESULTS
• We analyzed 186 pregnant women referred for colopscopy due to abnormal cervical 

cytotology
• 7 women were excluded (no cytology result n=2;  no colposcopy diagnosis n=1; 

missing delivery information n=3)
• 28 women delivered prematurely <37 weeks (15.6%) 

• 7 indicated PTB <37 weeks
• 21 spontaneous PTB <37 weeks

• Demographic variables for the remaining 172 women are shown in Table 1

CONCLUSIONS
• Duration of HPV infection was not a significant risk factor for 

spontaneous PTB <37 weeks
• Cervical HPV DNA and HPV serology may further 

delineate the relationship between HPV infection and SPTB 
<37 weeks

• A larger sample size may be necessary to show a difference
• The 3.5x higher rate of fetal death ≥ 23 weeks in our study 

(compared to fetal death ≥ 20weeks in the U.S.) needs further 
investigation

BACKGROUND
•Viral infections, such as HIV, are associated with an increased risk of preterm birth (PTB). 

• Like bacterial infections, viral infections can cause cell death and release of 
inflammatory cytokines

• However, the exact mechanism of viral infection leading to PTB is unclear
•The prevalence of human papillomavirus (HPV) is 39% among reproductive age women 

• HPV infection of extravillous trophoblast cells induces cell death and may reduce 
placental invasion into the uterine wall

• HPV infection of cervical epithelium can remain in the cytoplasm (low grade 
lesions) or become integrated into the genome (high grade lesions)
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Table 1: Demographics 

Figure: a. Viral replication 
in the cytoplasm of cervical 
squamous epithelial cells. 
b. Integration of HPV into 
the genome (adapted from Man S. 
Expert Reviews in Molecular Medicine. 
1998)

Groups n SPTB GA (wk) Birthweight (g)

Shorter ASCUS, HPV+/LSIL 21/158 13.3% 38.2 3066

Longer HSIL/ASC-H 0/14 0% 38.9 3155

p-value .30 .047 .60

Shorter CIN 1 18/130 13.8% 38.2 3086

Longer CIN 2/3 1/21 4.8% 38.7 2943

p-value .20 .42 .31

Data presented as n (%) or mean±SD.

ABSTRACT
Background: Viral infections, such as HIV, are associated with an increased risk of preterm birth. The exact 
mechanism between viral infection and preterm birth is unclear but the phase of infection may be an important 
determinant of pregnancy outcome. Longer duration of human papilloma virus (HPV) infection is associated with 
higher grade cervical lesions.
Objective: We sought to determine the association between duration of HPV infection and the risk of spontaneous 
preterm birth (SPTB) using cervical cytology and colposcopy as surrogates for duration of infection
Design/Methods: Retrospective cohort study of women referred to colposcopy for evaluation of abnormal cervical 
cytology during pregnancy from 2004-2008 at a university clinic. Shorter duration of infection was defined as atypical 
squamous cells of undetermined significance high risk HPV+ (ASCUS-HR+) or low grade squamous intraepithelial 
lesions (LSIL) on a pap smear or a colposcopic impression of cervical intraepithelial neoplasia grade1 (CIN1). Longer 
duration of infection was defined as high grade (HSIL) or atypical squamous cells favors high grade (ASC-H) on a 
pap smear or colposcopic impression of CIN grade 2 or 3. The primary outcome was the incidence of SPTB <37 
weeks. The incidence of SPTB was also compared between women with and without a history of abnormal pap 
smears.
Results: We identified 176 pregnant women referred for colposcopy. Mean age was 24 years (14-41), 77% were 
African American, 13% had prior PTB, and 18% used tobacco. Pap smear results were ASCUS-HR+/LSIL 91% 
(n=161) and HSIL/ASC-H 9% (n=15). Colposcopic impression was Normal, CIN1, and CIN2/3 in 11% (n=19), 
76% (n=132), and 13% (n=22) respectively. Overall, 27 (15%) of 176 women delivered prematurely including 7 
indicated PTB and 20 SPTB. There was no significant difference in the incidence of SPTB based on pap smear results 
(ASCUS-HR+/LSIL 20 (100%) vs HSIL/ASC-H 0 (0%); p=0.30) or colposcopic impression (CIN1 18 (100%) vs
CIN2/3 0 (0%); p=0.10). History of abnormal pap smears 36% (n=59) was not predictive of SPTB (14% vs. 10%; 
p=0.54).
Conclusions: Duration of HPV infection was not a significant risk factor for SPTB, however a larger sample size 
may be necessary to show a difference.

a. b.

OBJECTIVE
•To determine the association between duration of HPV infection and the 
risk of spontaneous PTB using cervical cytology and colposcopy.

Variable* Shorter
ASCUS-HPV+/LSIL

Longer
HSIL/ASC-H P

Age 24 ±5.0 26 ±5.0 .15
African American 120 (76.4) 14 (93.3) .13
Tobacco 37 (23.7) 4 (30.8) .56
STI 90 (58.1) 7 (53.9) .77
Prior PTB 24 (15.2) 2 (14.3) >.99
Prior Abnl Cervical Cytology 50 (32.2) 6 (46.2) .31
LEEP/CKC 5 (3.4) 2 (15.4) .04
Data presented as n (%) or mean±SD.  STI, sexually transmitted infection; PTB, preterm birth; LEEP, 
Loop electrosurgical excisional procedure; CKC, cold knife conization.  *Data not available for all women.

RESULTS cont.
Table 2: Pregnancy Outcomes

Additional Analyses
• History of abnormal versus first abnormal

- Cervical cytology history was available for 168 women. 
- There was no difference in the incidence SPTB <37 weeks between

women with NO history of prior abnormal cervical cytology (ACC; 
11.1%) compared to women with prior ACC (13.6%; p=.64) 

• Intrauterine Fetal Demise
- The incidence of fetal death ≥ 23 weeks was 4/185 (2.2%) versus United 

States rate of fetal death ≥ 20 weeks = 6.2/1000 (0.62%).  

• There were no demographic differences when comparing women with 
a colposcopic impression of CIN1 versus CIN 2/3

Abstract: 753943 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


