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Background

Cervical intraepithelial neoplasia (CIN) and adenocarcinoma in
situ (AIS) are precursors of cancer

Mainstay of treatment is Loop Electrosurgical Excision
Procedure (LEEP)

Wire loop

o External opening

http://www.cancerindia.org.in/cp/index.php/know-about-cancer/cervical-cancer



Background

e Several systematic reviews identified an
increased risk of preterm birth in pregnancies
after LEEP or in pregnancies after untreated
cervical dysplasia

— None stratified on severity of diagnhosis

* Nova Scotia data: increased risk of preterm birth < 37
weeks, low birth weight and preterm rupture of

membranes Kyrgiou et al., 2016

Bruinsma & Quinn, 2011
Jinetal., 2013
Samson et al., 2005



1.

Objectives

Is cervical dysplasia, with or without
treatment with LEEP, associated with an
increased risk of adverse obstetrical
outcomes, primarily preterm birth?

Is this association heterogeneous by severity
of diagnosis?

. Is there an improvement in risk of preterm

birth by time period?



Methods



Study Design

* Retrospective cohort study

Provincial Cytology

and Colposcopy
Database (PCCR)

Nova Scotia Atlee
Perinatal Database
(NSAPD)




Women £45yo who delivered
a singleton infant (>=20
weeks gestation or >=500g)
in HRM 1995- 2012

Excluded:

- Diagnoses other than CIN/AIS

- Other or multiple excisional
procedures
- LEEP after or during
pregnancy
LEEP DYSPLASIA/ NO
NO LEEP DYSPLASIA/NO
LEEP

(unexposed)




Primary Outcome

* Spontaneous preterm delivery (sPTB)
— prior to 37 weeks gestation

— following the onset of spontaneous labour or
prelabour rupture of membranes



Secondary Outcomes

* Preterm birth <34, <32, <28 weeks

* |nteraction between main independent
variable and time period (colposcopy between
1995-2005, and 2006-2012)



Secondary Outcomes

* |Information on potential confounders and effect
modifiers was derived from the NSAPD

— Age (<20, >35)

— Parity

— Maternal body mass index (BMl)
— Marital status

— Socioeconomic status (based on quintile of annual income
per person equivalent)

— Smoking status

— Maternal or fetal procedures in current pregnancy
— Substance use

— Comorbidities



Statistics

 Time to event analyses with follow up starting at 20
weeks of gestation and continued to sPTB (outcome),
indicated PTB (censored), or 37 weeks (censored)

— Cox proportional hazards regression was conducted to
estimate hazard ratios for the risk of sPTB for the LEEP and
DYSPLASIA-NO LEEP groups relative to the NO DYSPLASIA

group.



Statistics

* Supplementary analyses #1 within the
DYSPLASIA-NO LEEP group were conducted to
examine if the risk of spontaneous preterm

birth is associated with histological diagnosis
(CIN-1, CIN2-3/AlIS)



Statistics

* Supplementary analysis #2 examined if the
association between LEEP and sPTB was

heterogeneous by histological diagnosis (CIN-
1, CIN2-3/AlIS)



Ethics

* This study was approved by:

— The Joint Data Access Committee of the
Reproductive Care Program Nova Scotia and the
Nova Scotia Department of Health and Wellness

— Nova Scotia Health Authority Research Ethics
Board

— The IWK Health Center Research Ethics Board



Results



Table I. Maternal Characteristics in Each Group
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Spontaneous Preterm Birth

Comparisonl NE%)avomen Effect@®stimatel | p-valuel
Exposed? Unexposed? aHRF95%XI)
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Spontaneous Preterm Birth <37 weeks
Grade Comparison

Comparisonl NE%)Avomen@ Effect@stimatel | p-valuel
Exposed? Unexposed? HRH95%(XI)C]
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Time Interval

* Risk of sPTB in women who had LEEP was not
heterogeneous by time period (<2005 vs
>2005)

—HR 1.121,; C1 0.82-1.57, p=0.49



Discussion

* Treatment with LEEP was associated with a
higher risk of sPTB, and this association was
not heterogeneous by grade

* High grade dysplasia, but not low grade

dysplasia, was associated with a higher risk of
sPTB



Strengths

* Appropriate study design
* Large sample size

* First study to evaluate the interaction
between grade term and risk of preterm birth,

and between time period and risk of preterm
birth



Comparison with Nova Scotia Data

e Samson et al. (2005)
— Higher magnitude effect



Limitations

* No data on volume of excision

e Not powered for rare outcomes
e Association not causation

— What is the biological explanation for this
association?



Research Implications

* Why does LEEP increase risk of preterm
delivery?
— Anatomical changes/scarring
* Adjustment for cervical length

— Alterations in cervicovaginal microenvironment

Halliwell et al., 2016
Kyrgiou et al., 2012
Miller et al., 2015



Practice Implications

* Expectant management for women with low
grade dysplasia is not associated with
increased risk of spontaneous preterm birth

* Treatment of high grade dysplasia is
associated with an increased risk of of PTB but

this risk is comparable to their baseline risk

 Temporal analysis using Nova Scotia data as a
marker of change of practice did not show a
difference in obstetrical outcomes



10.

References

Conner SN, Frey HA, Cahill AG, Macones GA, Colditz GA, Tuuli MG. Loop electrosurgical excision procedure and risk of
preterm birth: A systematic review and meta-analysis. Obstet Gynecol. 2014;123(4):752-761. doi:
10.1097/A0G.0000000000000174 [doi].

Crane JM. Pregnancy outcome after loop electrosurgical excision procedure: A systematic review. Obstet Gynecol.
2003;102(5 Pt 1):1058-1062.

Frega A, Sesti F, De Sanctis L, et al. Pregnancy outcome after loop electrosurgical excision procedure for cervical
intraepithelial neoplasia. Int J Gynaecol Obstet. 2013;122(2):145-149. doi: 10.1016/].ijgo.2013.03.013;
10.1016/j.ijg0.2013.03.013.

Guo HJ, Guo RX, Liu YL. Effects of loop electrosurgical excision procedure or cold knife conization on pregnancy
outcomes. Eur J Gynaecol Oncol. 2013;34(1):79-82.

Halliwell DE, Kyrgiou M, Mitra A, et al. Tracking the impact of excisional cervical treatment on the cervix using
biospectroscopy. Sci Rep. 2016;6:38921. doi: 10.1038/srep38921 [doi].

Jin G, LanLan Z, Li C, Dan Z. Pregnancy outcome following loop electrosurgical excision procedure (LEEP) a systematic
review and meta-analysis. Arch Gynecol Obstet. 2014;289(1):85-99. doi: 10.1007/s00404-013-2955-0; 10.1007/s00404-
013-2955-0.

Kyrgiou M, Arbyn M, Martin-Hirsch P, Paraskevaidis E. Increased risk of preterm birth after treatment for CIN. BMJ.
2012;345:e5847. doi: 10.1136/bmj.e5847 [doi].

Kyrgiou M, Athanasiou A, Paraskevaidi M, et al. Adverse obstetric outcomes after local treatment for cervical preinvasive
and early invasive disease according to cone depth: Systematic review and meta-analysis. BMJ. 2016;354:i3633. doi:
10.1136/bmj.i3633 [doi].

Samson SL, Bentley JR, Fahey TJ, McKay DJ, Gill GH. The effect of loop electrosurgical excision procedure on future
pregnancy outcome. Obstet Gynecol. 2005;105(2):325-332. doi: 10.1097/01.A0G.0000151991.09124.bb.

ShanbhagS, Clark H, Timmaraju V, Bhattacharya S, Cruickshank M. Pregnancy outcome after treatment for cervical
intraepithelial neoplasia. Obstet Gynecol. 2009;114(4):727-735. doi: 10.1097/A0G.0b013e3181b5cba3 [doi].



Acknowledgements

Dr. James Bentley
Dr. Jillian Coolen

John Fahey

Christy Woolcott

Devbani Raha

WK Health Center Category A Grant
H.B. Atlee Endowment Fund







NO LEEP DYSPLASIA/
DYSPLASIA/NO NO LEEP
LEEP
(unexposed)

NO DYSPLASIA DYSPLASIA DYSPLASIA/
DYSPLASIA/NO and LEEP and/or LEEP NO Tx BEFORE
LEEP BEFORE index AFTER index index
(unexposed) pregnancy pregnancy pregnancy




Secondary Outcomes - Maternal

sPTB<34 weeks gestation, <32 weeks, and <28
weeks

Preterm prelabour rupture of membranes
(PPROM)

Mode of delivery (Cesarean section vs vaginal)
Administration of steroids, tocolysis
Maternal infection



Secondary Outcomes - Fetal

Stillbirth (fetal death >20 weeks gestation)
Neonatal mortality (defined as a live birth and subsequent death <28
Birth weight: days)
Perinatal mortality (defined as stillbirths plus neonatal deaths <7 days)
Birth weight:

— Low birth weight (<2500g)

— Birthweight percentile for gestational age

— Small for gestational age (<10t percentile)
— Large for gestational age (>90th percentile)

Admission to neonatal intensive care units
Length of hospital stay

Complications of prematurity:
— Intraventricular hemorrhage grades Ill and IV
— Moderate to severe respiratory distress syndrome
— Necrotizing enterocolitis
— Bronchopulmonary dysplasia
— Sepsis or other infectious morbidity



Secondary Outcomes- Fetal

 Composite adverse neonatal outcome
(CROWN initiative):
— maternal infection
— gestational age at delivery
— perinatal mortality
— birth weight

— complications of prematurity (NEC, BPD, RDS,
sepsis, IVH grade Il and V)



Future directions

* |Individual patient data meta-analysis (IPDMA)
— Volume of LEEP
— Cervical cancer outcomes



