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9th Postgraduate Course for Training in Reproductive Medicine and Reproductive Biology

Scientific Reviews and Research Projects presented by the Participants

Geneva WHO Collaborating Center in Human Reproduction

in collaboration with

WHO Department of Reproductive Health and Research

Scientific reviews done by the participants of the 9th Postgraduate course

« Apoptosisin the first-trimester decidua: the role in maintaining immune tolerance at the maternal-foetal interface (slide
presentation) - M. Jerzak (Poland)

« Cervical assessment and other tests to predict preterm delivery (side presentation) - A. Fekih (Tunisia)

» Cervical priming before surgical termination of first trimester pregnancy (slide presentation) - B. Gurguc (Turkey)

« Chronic prostatitis (side presentation) - R.A. Burnazyan (Armenia)

« Do fertility drugsincrease the risk of ovarian cancer ? (slide presentation) - M. Lamm (Argenting)

« Domestic violencein pregnancy (slide presentation) - S. Parvez (Pakistan)

» Duration of treatment for asymptomatic bacteriuriain pregnant and non pregnant women (slide presentation) - A. Roganti
(Argentina)

« Ectopic pregnancy - Diagnosis and treatment (slide presentation) - A. Dadivanian (Armenia)

« Effect of micronutrients on pregnancy outcomes (slide presentation) - R. Kabra (India)
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Female genital mutilation - M.A. El Imam (Sudan)

Genetic analyses in the infertile couple (slide presentation) - F. Florescu (Romania)

Global situation of STDs and future challenges (slide presentation) - M. Ahsan (Bangladesh)

H.T.A gravidigue et mortalité maternelle (slide presentation) - F. Ngjah (Tunisia)

Key pointsin the design of interventions to improve reproductive health among young people (slide presentation) - L.
Lombardi (Guatemala)

Management of endometriosis associated infertility (slide presentation) - R. Aniuliene (Lithuania)

Medical vs surgical termination of pregnancy (slide presentation) - L. Say (Turkey)

Obstetric ultrasonography and maternal and perinatal mortality (slide presentation) - J.D. Seffah (Ghana)

Ovarian hyperstimulation syndrome in assisted reproduction (slide presentation) - A. Peloggia (Brazil)

Prevalence of sexually transmitted diseases in refugee population worldwide (slide presentation) - B. Ahounou (Benin)

Recombinant FSH : Options for ovarian stimulation (slide presentation) - G. Kabili (Albania)

Semen quality in the male population (slide presentation) - B. Zilaitiene (Lithuania)

Should genetic screening for Fragile X syndrome be recommended in Indonesian children with mental retardation ? (slide
presentation) - M. Mantik (Indonesia)

Sperm chromatin structure : Implications on human fertility (slide presentation) - G. Tofoski (Macedonia)

The management of tubal obstruction (slide presentation) - N. Nkele (Cameroon)

The use of 10 mg Mifepristone as emergency contraception (slide presentation) - G. Adriaansz (Indonesia)

Tubal infertility (slide presentation) - A.M. Tahir (Indonesia)

Vitamin A supplementation during pregnancy (slide presentation) - D.S. Nurdiati (Indonesia)

Reproductive health country profiles edited by the participants of the Postgraduate course

Albania- D. Islami, F. Kallgjxhi, O. Gliozheni

Armenia- K. Martirosyan

Cameroon - S. Ako, S. Fokoua, M. Tchana Sinou, R. Leke

Georgia- L. Baramidze

Hungary - Z. Borthaiser, A. Kereszturi

Indonesia - S. Hadijono, N. Pramono, A. Soejoenoes, U. Praptohardjo
Lithuania (slide presentation) - L. Maleckiene

Russian Federation (dide presentation) - A. Ledina

Tunisian Medical Web - F. Anis, F. Ngjah
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Geneva WHO Collaborating Center in Human Reproduction
in collaboration with

UNDP/UNFPA/WHO/World Bank
Specia Programme of Research, Development & Research Training in Human Reproduction

Coordinator: Dr. Soerjo Hadijono

« Matweb Network Initiative - S. Hadijono (Indonesia)

« How to Get an Internet Connection and Join the Matweb Reproductive Health Network - S. Hadijono
(Indonesia)

Scientific reviews done by the participants of the 8th Postgraduate course

Antenatal Screening of Sickle Cell Disease - M. Tchana Sinou (Cameroon)
Antenatal Screening of Sickle Cell Disease (slide presentation) - M. Tchana Sinou (Cameroon)
Cytology as a Cervical Screening Test: How effectiveisit? - S. Bomfim-Hyppolito (Brazil)

Cytology as a Cervical Screening Test: How effectiveisit? (slide presentation) - S.
Bomfim-Hyppolito (Brazil)
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Efficacy of Emergency Contraception Regimens (slide presentation) - C. Enciulescu (Romania)

Emergency Contraception in Adolescents - S. Cenameri (Albania)

Emergency Contraception in Adolescents (slide presentation) - S. Cenameri (Albania)

M echanism of Action of Mifepristone and L evonorgestrel for Emergency Contraception - B. Krémer

(Germany)
Mechanism of Action of Mifepristone and L evonorgestrel for Emergency Contraception (slide

presentation) - B. Kréamer (Germany)
Preterm Premature Rupture of the Membranes - M. Gjoni (Albania)

Preterm Premature Rupture of the Membranes (slide presentation) - M. Gjoni (Albania)

Recombinant Luteinizing Hormone. Isit necessary? - J.C. Pou (Argentina)

Recombinant Luteinizing Hormone. Is it necessary? (slide presentation) - J.C. Pou (Argentina)

Review of Two Rapid Screening Tests for Asymptomatic Bacteriuria during Pregnancy - E.J. Abalos
(Argentina)

Review of Two Rapid Screening Tests for Asymptomatic Bacteriuria during Pregnancy (slide
presentation) - E.J. Abalos (Argentina)

Second Trimester Maternal Serum Screening Programmes for the Detection of Down's Syndrome - A.
Paralloi (Albania)

Second Trimester Maternal Serum Screening Programmes for the Detection of Down's Syndrome
(sdlide presentation) - A. Paralloi (Albania)

Semen Analysis- L. Rrumbullaku (Albania)

Single-dose Antibacterial Treatment for Asymptomatic Bacteriuriain Pregnancy - C. Diculescu
(Romania)

Single-dose Antibacterial Treatment for Asymptomatic Bacteriuriain Pregnancy (slide presentation) -
C. Diculescu (Romania)

South Asian Perspective on Fertility Regulation - Samina Shaheen Ali (Pakistan)

The Importance of Sperm Morphology in the Evaluation of Male Infertility - S. Parastie (Romania)
The Importance of Sperm Morphology in the Evaluation of Male Infertility (slide presentation) - S.
Parastie (Romania)

The Recombinant Follicle Stimulating Hormone : A New Alternative for Induction of Ovulation and
Treatment of Polycystic Ovary Syndrome - D. Prasmusinto (Indonesia)

The Recombinant Follicle Stimulating Hormone : A New Alternative for Induction of Ovulation and
Treatment of Polycystic Ovary Syndrome (slide presentation) - D. Prasmusinto (Indonesia)

Reproductive health country profiles edited by the participants of the Postgraduate course

Albania- D. Idlami, F. Kallgxhi, O. Gliozheni

Armenia- K. Martirosyan

Cameroon - S. Ako, S. Fokoua, M.Tchana Sinou, R. Leke
Georgia- L. Baramidze

Georgia (slide presentation) - L. Baramidze
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MatWeb Network
o Hungary - Z. Borthaiser, A. Kereszturi

Indonesia - S. Hadijono, N. Pramono, A. Soejoenoes, U. Praptohardjo

Scientific projects proposed by the participants of the 8th Postgraduate course

A Demonstration Project for Cervical Cancer screening using the « see and treat » approach - S.
Bomfim-Hyppolito (Brazil)

Evaluation of the Effectiveness of Screening Asymptomatic Pregnant WWomen for Bacteriuriaby a
Combined Reagent Strip - E.J. Abalos (Argentina)

Health Service Quality Improvement after Normal Delivery Competency-Based Training Package - S.
Hadijono (Indonesia)

Health Service Quality Improvement after Normal Delivery Competency-Based Training Package
(dlide presentation) - S. Hadijono (Indonesia)

Prevalence of Cervical and Vaginal Infections in Pregnant Women - J.C. Vasgquez Nieblas (Cuba)
Prevalence of Cervical and Vaginal Infectionsin Pregnant Women (slide presentation) - J.C. Vasquez
Nieblas (Cuba)

Preterm Premature Rupture of the Fetal Membranes (Pprom) in Albania- M. Gjoni (Albania)

The Acceptability of Contraceptives by Women in Pakistan. A Proposal for a Research Project -
Samina Shaheen Ali (Pakistan)

Training manual

M aternidade Escola Assis Chateaubriand Universidade Federal do Ceara: Manual for training
Traditional Birth Attendants (TBAS) and Community Health Workers in Reproductive Health - S.
Bomfim-Hyppolito (Brazil)
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Postgraduate Course in Reproductive M edicine and Reproductive
Biology

1999

LIST OF PARTICIPANTS

NAME FIRST NAME COUNTRY SPONSOR
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ADRIAANSZ George Indonesia IAMANEH
AHOUNOU Brice Benin

AHSAN Mohammad Ali Bangladesh IAMANEH
ANIULIENE Rosita Lithuania UNFPA
BOURNAZIAN Rouben Armenia UNFPA
DADIVANIAN Ara Armenia UNFPA
EL-IMAM Mohamed Ahmed Sudan IAMANEH
FEKIH Anis Tunisia Ousseimi Foundation
FLORESCU Fulga Romania IAMANEH
GURGUC Banu Turkey WHO/part
JERZAK Malgorzata Poland UNFPA
KABRA Rita India

KABILI Genc Albania SNSF1998
KATI Kreston Albania IAMANEH
LAMM Marina Argentina IAMANEH
LEDINA Antonina Russia WHO
Iéigg':RDl Luis Guatemala IAMANEH
MALECKIENE Laima Lithuania UNFPA
MANTIK Max Indonesia IAMANEH




Postgraduate Course in Reproductive Medicine and Reproductive Biology 1999 - List of Participants
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NAJAH Farah Tunisia Ousseimi Foundation
NKLE Ndeki Cameroon g‘ggg‘éf;;(gﬁ””de
NURDIATI Detty Indonesia IAMANEH
PARVEZ Sahar Pakistan IAMANEH
PELOGGIA Alessandra Brazil IAMANEH
ROGANTI Ariel Argentina WHO/part

SAY Lae Turkey IAMANEH
SEFFAH Darkwa Ghana WHO/part
TOFOSKI Gligor Macedonia mg;‘ esérg/n?; Health of
TAHIR Andi Mardiah Indonesia IAMANEH
ZILAITIENE Birute Lithuania WHO
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9th POSTGRADUATE COURSE FOR TRAINING IN
REPRODUCTIVE MEDICINE AND
REPRODUCTIVE BIOLOGY

WHO Caollaborating Center in Human Reproduction
Infertility and Gynecologic Endocrinology Clinic
Department of Obstetrics and Gynecology
Geneva University Hospital

in collaboration with

WHO Department of Reproductive Health and Research

Individual or all lectureslisted here are public and can be attended by anyone interested in the
field.

L ectureswill be held in the Pavillon del’Ecole dela Roseraie
rue Barthéémy-Menn, 2nd floor
or at WHO in Room M 505 when indicated by *
or in Room M 605 when indicated by **

LECTURE PLAN 1999

Sept. 1 | 09.00h | Get together, formalities

09.30h | A. Campana (Geneva) Introduction
G. Benagiano (Geneva)
P. Rowe (WHO)

F. Santschi (Geneva)

10.00h | E. Diczfalusy (Rénninge) « Voyage into the 21t century ; new realities
and new challenges »

14.00h | Presentation of the course and discussion

16.00h | Visit of the CMU library

17.30h | Get-together party (Cité Universitaire)

Sept. 2 | 09.00h | J. Kasonde (Geneva) Reproductive health in devel oping countries
10.00h | J. Cottingham (WHO) Gender issues in reproductive health research
Sept. 3 | 09.00h | F. Urner (Geneva) Gametogenesis
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10.00h | F. Urner (Geneva) Fertilization
11.00h | E. Tribolet (Geneva) Oxytocin in reproductive biology
Sept. 09.00h | J.M. Dubuis (Geneva) Puberty: Physiology
10.00h | J.M. Dubuis (Geneva) Puberty: Pathology
11.00h | A. Mauron (Geneva) Ethical aspects of gene therapy
14.00h | A. Mauron (Geneva) Ethical aspects of reproductive health
Sept. 09.00h | P. Bischof (Geneva) Implantation
10.00h | P. Bischof (Geneva) Implantation
11.00h | P. Bischof (Geneva) Hormone receptors
Sept. 09.00h | P. Herrera (Geneva) Embryo development
10.00h | P. Herrera (Geneva) Experimental embryology
11.00h | F. Pralong (Lausanne) L eptin and reproduction
Sept. 09.00h | R. Gaillard (Lausanne) The hypothalamo-pituitary-gonadal axis
10.00h | P. Bischof (Geneva) Menstrual cycle
11.00h | M. Aubert (Geneva) Regulation of GNRH secretion
Sept. | 09.00h | C. DeL ozier (Geneva) The genetics consultation in
10 Obstetrics/Gynaecol ogy: who, why, how
10.00h | S. Dahoun (Geneva) Chromosomal pathology
11.00h | S.E. Antonar akis (Geneva) Principles of molecular genetic diagnosis
14.00h | G. de Candolle (Geneva) Surgical treatment of female infertility
15.00h | G. Santschi (Geneva) IAMANEH
Sept. 09.00h | A. Bottani (Geneva) Genetic counseling : principles and practical
13 examples
10.00h | M. Neer man (Geneva) Genes implicated in sexual determination
11.00h | S.E. Antonar akis(Geneva) The human Genome Project and its
implication for genetics in the 21t century
14.00h | C. DeL ozier Visit of the Division of Medical Genetics
ieret. 09.00h | J. Villar (WHO) Type of epidemiologic clinical studies
* 10.00h | J. Villar (WHO) Unbiased estimation of effectiveness of

preventive interventions and treatmentsin
reproductive health
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* 11.00h | M. Gulmezoglu (WHO) Randomized controlled trials : study design

* 14.00h | Visit of the WHO Library

Sept. 09.00h | J. Villar (WHO) Clinical epidemiology/screening in

15* reproductive health

* 10.00h | R. Kulier (Geneva) Case-control studies

* 11.00h | M. Gulmezoglu (WHO) Cohort studies

* 14.00h | E. Ezcurra (WHO) Reproductive health in Latin Americaand the
Caribbean

Sept. 09.00h | G. Piaggio (WHO) Strategies for data analysis: |. Observational

16 * studies

* 10.00h | G. Piaggio (WHO) Strategies for data analysis: 1. Randomized
controlled trials

* 11.00h | O. Frank (WHO) Fertility and infertility: Developing country
patterns

* 14.00h | M. Boulvain (Geneva) Protocol development

Sept. 09.00h | M. Gulmezoglu (WHO) Summarizing evidence of effectiveness of

17* reproductive health care activities (systematic
reviews)

* 10.00h | R. Kulier (Geneva), M. The Cochrane Library / The Reproductive

Gulmezoglu (WHO) Health Library

* 11.00h | J. Villar (WHO) Expressing study results

* 14.00h | H. Bathija (WHO) Reproductive health in Africaand Eastern
Mediterranean

Sept. 09.00h | K. Yount (WHO) Contraceptive prevalence trends globally

20 **

** 10.00h | K. Yount (WHO) Maternal mortality measurements

o 11.00h | F. L Gdicke (Geneva) Medical eligibility criteriafor contraceptive
methods

Sept. 09.00h | E. Ezcurra (WHO) Oral contraceptives

21 **

** 10.30h | E. Ezcurra (WHO) Risks and benefits and metabolic effects of
oral contraceptives

Sept. 09.00h | C. d’Arcangues (WHO) L ong-acting hormonal methods for women

22 **

** 10.00h | C. d’Arcangues (WHO) Natural methods
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** 11.00h | P. Rowe (WHO) Intrauterine devices and barrier methods
** 14.00h | Y.F. Wang (WHO) Reproductive health in Asiaand the Pacific
gget; 09.00h | H. Von Hertzen (WHO) Induced abortion
** 10.00h | H. Von Hertzen (WHO) Emergency contraception
*x 11.00h | D. Griffin (WHO) I mmunocontraception
Sept. 09.00h | H. Bathija (WHO) Female sterilization
24 %*
** 10.00h | H. Bathija (WHO) Control of fertility in adolescence and
premenopause
** 11.00h | M. Mbizvo (WHO) Male contraception
** 14.00h | P. van Look (WHO) Reproductive health research at WHO
Sept. 09.00h | A. Campana (Geneva) Definition, prevalence and etiology of
27 infertility
10.00h | A. Campana (Geneva) Evaluation of the infertile couple
11.00h | A. Campana (Geneva) Spontaneous abortion
;.gpt. 09.00h | D. EI-Mowafi (Geneva) Diagnostic methods in female infertility
10.00h | J.-Ph. Bonjour (Geneva) Osteoporosis
11.00h | D. EI-Mowafi (Geneva) Diagnosis and treatment of abnormal uterine
bleeding
14.00h | A. Campana (Geneva) Internet and Medline
ggpt. 09.00h | R. Martin-du-Pan (Geneva) Diagnostic methods in male infertility
10.00h | H. Lucas (Geneva) Semen analysis
11.00h | G. de Boccard (Geneva) Treatment of male infertility
g(e)pt. 09.00h | A. Stalberg (Geneva) Assisted reproductive technol ogies
10.00h | H. Lucas (Geneva) Embryo development in vitro
11.00h | D. Rouiller (Geneva) Diabetes and reproduction
14.00h | M. Rice (WHO) Communication techniquesin training
Oct. 1 | 09.00h | D. deZiegler (Geneva) The menopause
10.00h | D. de Ziegler (Geneva) Hormone replacement therapy
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11.00h | D. Chardonnens (Geneva) Hormonal treatment of female infertility
14.00h | G. Benagiano (Geneva) Reproductive health : anew dimension
Oct. 4 | 09.00h | E. Megevand (Geneva), S. Cancer screening programmes/Col poscopy &
Nazeer (Geneva), P. Vassilakos | Management of cervical dysplasia
(Geneva)
11.00h | S. Nazeer (Geneva) Reproductive Tract Infections (Classification
- Diagnostics and Treatment - Syndromic
M anagement)
14.00h | B. Held (Geneva) Sequelae of RTIs - Ectopic pregnancy
Oct. 5 | 09.00h | P. Huppi (Geneva) Brain development in the newborn
10.00h | O. Irion (Geneva) Prevention of vertical transmission of HIV
infection
11.00h | M. Boulvain (Geneva) Anaemiain pregnancy
14.00h | J.C. Schellenber g (Geneva) Maternal obstetric emergencies
Oct. 6 | 09.00h | E. Roset (Geneva) Operative delivery
10.00h | Ph. Extermann (Geneva) Fetal medicine
11.00h | R. Pfister (Geneva) Neonatal examination and resuscitation in the
delivery room
14.00h | M. Pfizenmaier (Geneva) Visit of the delivery room
Oct. 7 L ectureswill be held at WHO - Room M 505
* 09.00h | M. Usher-Patel (WHO) Safe Motherhood Initiative
* 10.00h | (WHO) Introduction to country case work
* 14.00h | (WHO) Group work on country case work
Pct. 8 |09.00h | (WHO) Group work on country case work
14.00h | (WHO) Group presentation and discussion
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ABSTRACT

INTRODUCTION: Apoptosis has been proposed as a mechanism for maintaining tolerance in the
Immune system. Expression of Fasligand (FasL) by the human trophoblast has been recently accepted
as a mechanism providing protection against the lytic action of decidual immune cells.

OBJECTIVES: Therefore, the purpose of the review was to determine the role of apoptosisin
pregnancy maintenance according to the latest literature.

METHODS: We used Medline literature search.

RESULTS: These data suggest that apoptosis may serve as a previously unsuspected mechanism to
induce tolerance of the foetal allograft against maternal immune system.

CONCLUSION: Trophoblast cells usually fail to stimulate alloantigen-specific T cells, but they may
express non-classical MHC alloantigens to which mothers can produce immunoglobulin G
aloantibody, which require T helper cell activation. An apoptosis of activated maternal immune cells
in the human decidua through Fas- FasL signalling may be a defence mechanism against rejection of
the foetal allograft by maternal immune system. Therefore, in this review contribution of programmed
cell death to placental remodelling during gestation and protection against maternal activated
lymphocytes influx are strongly emphasi sed.

KEY WORDS: Apoptosis, Fas receptor, natural killer cell, T cell, placenta, pregnancy.

INTRODUCTION

The actual rate of the first-trimester pregnancy loss after implantation may exceed the number of
clinically recognised pregnancies. In a course of clinically established pregnancies abortion occurs at
the frequency of 15 %.1 Recurrent spontaneous abortion affects 2 to 5 % of couples attempting to
reproduce.2 Recent data support a hypothesis that maternal immunologic assault against the placental
cells could lead to foetal loss at an early stage of pregnancy.l: 3. 4 However, the mechanisms
regulating the survival of human foetal allograft still remain a mystery of reproductive and
developmental biology. Therefore, unravelling the mechanisms regulating placentogenesisis critical
to understanding the pathogenesis of early pregnancy loss.

file:///ID|/Webs_On_David/gfmer/Endo/Fellows_09/Apoptosis_1stTrimester_decidua.htm (1 sur 11) [19.12.2002 14:25:22]



Apoptosis in the first trimester decidua - M. Jerzak

Apoptosis of T cells has been proposed as a mechanism for maintaining tolerance in the immune
system.® The induction of the apoptotic cell death can also be a possible factor that limits lymphocyte
proliferation following activation.6 Characteristic features of apoptosis are: cell shrinking,
reorganisation of the cell nucleus, active membrane blebbing, and fragmentation into membrane-
bound vesicles known as apoptotic bodies, which are then phagocytosed by macrophages without an
inflammatory response (in contrast to necrosis). Apoptosis is associated with oligonucleosomal DNA
fragmentation resulting in a «ladder» on agarose electrophoresis.”- 8 Regul ation of apoptosisis
complex and it involves afamily of related proteins that can promote or inhibit apoptosis. Bcl-2
family proteins interact with each other through the formation of homodimers and heterodimers and
susceptibility to apoptosis is controlled through the interaction of bcl-2 related inhibitors and
apoptosis promoters, e.g. bax.® The proto-oncogene product, bcl-2 is associated with inhibition of
apoptosis.”: 9. 10 Recent data suggest that Fas (CD95), a cell surface receptor belonging to tumour
necrosis factor receptor (TNFR) family, is amediator of apoptosis through cross-linking with FasL .>
6,11 Fasis highly expressed on activated T cells and natural killer cells (NK cells).11

APOPTOSIS AND PLACENTAL REMODELLING

There is some evidence that regulation of apoptosis may be important during implantation and early
embryo development. It has been recently demonstrated that apoptosis in the endometrial glands can
serve as a marker of receptive endometrium for implantation. Von Rango et al detected apoptosisin
the glandular epithelium of the basalis at the beginning of the implantation window which extended to
the functionalis in the luteal phase.12 Proliferation and bcl-2 expression, which are predominant in the
glandular compartment during the proliferative phase, are limited to the stromal compartment during
the luteal phase of the menstrual cycle.12. 13 As during the first trimester of pregnancy lymphoid
aggregates of large granular lymphocytes- CD56* NK cells are found in the basal layer of the decidua,
authors conclude that apoptosis of these lymphocytes may be the first observation of an
immunological preparation of endometrium for the successful implantation. Moreover, apoptosis may
be related to the loss of protective effect of bcl-2 which is accompanied by increased expression of
bax protein (Fig 1).12: 14 However, decreased expression of bcl-2 and increased expression of bax in
the decidua characterises failing first-trimester pregnancies.1> Data of Y ui et al suggest that a
physiological role of tumour necrosis factor alfa (TNF-a) and of interferon gamma (INF-g) expression
in the placental villi may be to induce the apoptotic death of cytotrophoblast cells (CTB).16. 17 Both
TNF-areceptors localise to the villous trophoblast, however the apoptotic death of primary CTB is
mediated almost by TNF-areceptor p55 (TNFR-1) and TNF-areceptor p75 (TNFR-2) appears to have
alittle effect on this process.16 Epidermal growth factor (EGF) inhibits cytokine (TNF-a or INF-g)-
induced apoptosis of primary human trophoblast.1” The apoptotic cascade seems to be initiated in the
villous CTB which in turn promotes syncytia fusion.18 Moreover, data of Ho et a show that TNF-a
and INF-g stimulate CTB apoptosis within those placental villi expressing low levels of bcl-2
protein.19 It has been recently demonstrated that bcl-2 is present on CD56*NK cellsin the decidual
stroma, the decidual glandular epithelium, and in the syncytiotrophoblast (STB) of the chorionic
villi.10 Chan et al. show apoptosisin clusters mainly confined to the non-dividing STBs whereas
proliferative activity is limited to CTBs and to the stromal cells.20A poptotic DNA-fragmentation has
been demonstrated in CTBs, being most abundant in early placenta. In contrast, bcl-2 protein
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expression has been found in STBs, being less abundant in early placenta. These data indicate that
early placentais characterised by the highly proliferative activity of CTB cells associated with
increased occurrence of apoptosis.2! Therefore, bcl-2 may prevent apoptosisin STB.22 23 |n contrast
to normal pregnancy, apoptotic cells are predominant in the STB layer in cases of spontaneous
abortion.24 Moreover, bcl-2 expression is consistently lower in STB from women undergoing
sporadic or recurrent spontaneous abortions.10 Placental apoptosis increases as pregnancy progresses
what suggest that is a normal physiological phenomenon throughout gestation.2® These findings
provide a potential explanation for villous remodelling during placentogenesis. Therefore, apoptosis
seems to participate in the regulation of the extravillous trophoblast invasion.

FAS-FASL SIGNALLING IN PLACENTA

Several studiesindicate that inner CTB and outer STB layers of anchoring and floating villi of the
first trimester express FasL .26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37 The expression of FasL by human
trophoblast has been proposed as a mechanism for providing protection against the lytic action of
decidual immune cells.26, 27, 28 Fagl_ is positioned to prevent the exchange of activated immune cells
between the mother and the foetus during pregnancy in mice.26 FasL is appropriately positioned first
in the uterus and then in the placenta to deter trafficking of activated Fas* immune cells at the
materno-foetal interface.26 Kauma et al determined that Fas is expressed on CD45* (leukocyte
common antigen) cells, found in maternal decidua. Phytohemagglutinin and interleukin-2 activated
peripheral blood lymphocytes co-cultured with trophoblast undergo apoptosis.2® According to
Coumans et a the frequency of cell death in the peripheral blood CD3* cell population is higher when
the lymphoid cells were co-cultured with trophoblast expressing FasL then when they were cultured
alone.30 Our data show Fas expression on decidual CD3* T cells at the maternal-foetal interface in the
first-trimester human pregnancy.3! According to Hammer et a. Fasis expressed on CD45* maternal
leukocytes in the first-trimester human placenta.32 It has been recently shown that Fas expressed by
human placental CTB does not mediate apoptosis. These data suggest that the Fas responseis
inactivated by unknown mechanism to avoid killing by FasL constitutively expressed on neighbouring
CTB or STB. Therefore, FasL at the maternal- foetal interface protects the placenta against a maternal
leukocyte influx that may reduce fertility. Taken together, these findings suggest that FasL expressed
by foetal trophoblast cells can induce apoptosis in activated lymphocytes and provides a mechanism
for maternal immune tolerance to the foetus. In this sense, reduction of Fas or FasL function may be
associated with pregnancy |oss.

MOLECULAR MECHANISMS OF APOPTOSIS IN HUMAN
PLACENTA

Our knowledge of the molecular mechanisms of the apoptotic pathway in the placenta has been
recently updated. The role of molecules recruited to the Fas/Fas L signalling system including
caspases seems to be important in the devel opment of human placenta. Caspases are afamily of
intracellular cysteine proteases that cleave their specific substrates at aspartic acid residues.38: 39
These proteases are involved in cytokine processing and apoptosis regulation. The caspase-1- like
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family (caspase-1, caspase-4, caspase-5) function is most relevant to cytokine processing and the
caspase-3- like family members (caspase-2, caspase-3, caspase-6, caspase-8, caspase-9, caspase-10)
are executors of apoptosis. Caspase activation by TNFR family is shown in figure 2 and figure3. TNF-
related apoptosis- inducing ligand (TRAIL), like FasL, is a member of TNFR family which through
binding of their receptors (TRAIL-R) control apoptotic signal transduction pathways. TRAIL-R
activate TRAIL signal pathway, e.g. DR4 (TRAIL-R1) and DR5 (TRAIL-R2) or may act as decoys,
e.g. DcR1/TRID and DcR2/TRUNDD.38 Phillips et al demonstrated the presence of mRNAs encoding
TRAIL aswell asthe four TRAIL receptors (DR4, DR5, DcR1, DcR2) in human placenta40 TRAIL
protein is prominent in STB, which isin closed contact with maternal blood containing immune cells,
and TRAIL-R expression is enhanced by INF-g. It is now well recognised that TRAIL co-operates
with FasL in limiting lymphocyte proliferation in the process termed activated cell death.41 42 This
provide a potential mechanism responsible for killing activated lymphocytes to establish immune
privilege in the placenta. A new death domain-containing TNFR, termed death receptor-6 (DR6),
which interacts with TNFR1- associated death domain (TRADD), has been also recently identified in
the placenta.43 Another novel cytokine that belongs to the TNF family termed THANK (a TNF

homol ogue that activates apoptosis) seems to activate apoptosis in the placenta, however it is
expressed in this site at low levels.44 Shirashi et al. examined expression of cytolytic granules
(granzyme B, perforins) originated from cytotoxic T cells that induce programmed cell death.
Expression of granzyme B mRNA isincreased while expression of perforin mRNA is not changed in
placenta after interleukin-2 administration to pregnant mice.4°

CONCLUSIONS

It is evident that balance between cell death and proliferation plays a pivotal role in the maintenance
of normal tissue homeostasis. This can be particularly important for the successful development of
human pregnancy. Some data suggest that T cells may regulate the maternal immune response to the
foetal allograft. Activated (during pregnancy) T cells may produce Th2 cytokines (interleukin-3,
interleukin-4, interleukin-5, interleukin-6, interleukin-10, interleukin-13, transforming growth factor b
2,3-related factors and other related cytokines) at the maternal- foetal interface during successful
pregnancy. They also may produce broadly cytotoxic Thl cytokines (interleukin-2, TNF-a, INF-g),
which indicate that the conceptus may be regarded as an allograft that is recognised by the maternal
immune system.46, 47,48 Thus, it is clear that the maternal immune system during pregnancy can
enhance or inhibit development of the foetus and the placenta.

A tissue-specific expression of human leukocyte antigen (HLA)-G, a non-classical class| major
histocompatibility complex molecule, was detected on extravillus CTB. HLA-G is capable of
inhibiting the natural killer activity of decidual large granular leukocytes and cytotoxic action of
decidual T cells against HLA-G* trophoblastsin the first trimester pregnancy.49 50 However, it
remained unclear how the STB is protected. Therefore, expression of FasL has been proposed as an
alternative mechanism of protection for both CTB and STB.26, 27, 28

Recent data support a hypothesis that apoptosis of activated T cell at the maternal- foetal interface can
be a regulatory mechanism during pregnancy. Disturbances in the programmed cell death of activated
T cellsin the human decidua can be responsible for pregnancy loss. Therefore, the apoptosis of
activated Thl cells might be an interesting possible explanation of successful pregnancy outcome.
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Trophoblast cells usually fail to stimulate alloantigen-specific T cells, but they may express
non-classical major histocompatibility complex alloantigens to which the mother may produce
immunoglobulin G alloantibody, which require T helper cell activation. Therefore, apoptosis of
activated maternal immune cells in the human decidua, through Fas- FasL. signalling, may be a
defence mechanism against rejection of the foetal allograft by maternal immune system. However,
studies of deficient in Fas/FasL interactions transgenic mice indicate that this defect has no adverse
effect on pregnancy outcome.>l 52 Accumulating data suggest that apoptosis may serve as avery
important mechanism to induce tolerance of the human foetal allograft against maternal immune
system. There are still alot of controversies about diagnosis and management of recurrent
spontaneous abortion because the pathogenesis pregnancy loss remains still unclear.53 The challenge
for the future would be to introduce new treatment modalities influencing the placental apoptotic
pathways.
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*Aim of the study

¢ The aim of the review was to determine the
role of apoptosis in pregnancy maintenance
according to the latest literature



x Aim of the study

¢ APOPTOSIS AND PLACENTAL
REMODELLING

¢ FAS-FASL SIGNALLING IN PLACENTA

¢ MOLECULAR MECHANISMS OF
APOPTOSIS IN HUMAN PLACENTA



*’ The relative ratios of BCL-2 and BAX heterodimers
to homodimers determine the susceptibility to
programmed cell death (PCD) in syncytiotrophoblast
(STB) thus influence pregnancy outcome.
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Expression of bcl-2

¢ CD56+ LGL 1n decidual stroma
¢ decidual glandular epithelium
¢ syncytiotrophoblast of the chorionic vilh

From Lea, 1997



the possible outcome of interaction between
uterine NK cells and extravillous cytotrophoblast at
the implantation site.

Uterine NK Cells : > Extravillous cytotrophoblast

HLA-G" and HLA-C"
negative positive
signal signal

Killing  Cytokine
pl‘()duction From Loke and King, 1997



The possible outcome of interaction between
u%ne I’ cells and syncytio- and cytotrophoblast
at the implantation site
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Caspase activation by tumour necrosis factor receptor
(TNFR) {amily
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;lé Molecules involved in the apoptotic cascade of the

trophoblast cells
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Conclusion [

¢ Placental apoptosis increases as pregnancy progresses
suggesting that it 1s a normal physiological phenomenon
throughout gestation. Moreover, apoptosis seems to
participate in the regulation of the extravillous
trophoblast invasion and villous remodelling during

placentogenesis.



»*

Conclusion 11

¢ In contrast to normal pregnancy, apoptotic cells are
predominant in the STB layer in cases of spontaneous
abortion. Moreover, bcl-2 expression 1s consistantly
lower in STB from women undergoing sporadic or
recurrent spontaneous abortions.



X Conclusion LI

Trophoblast cells usually fail to stimulate alloantigen-specific T
cells, but they may express non-classical MHC alloantigens to
which mothers produce IgG alloantibody and that requires T
helper cell activation.

The challenge for the future would be to introduce new treatment
modalities influencing the placental apoptotic pathways.
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X-1-2-In population at risk of preterm delivery
X-2-Transvaginal examination

X-3- Comparison between the ultrasonography and clinical exam

X. DISCUSSION
XI. REFERENCES
ABSTRACT

Preterm delivery is the leading cause of neonatal mortality. Thus predicting a preterm delivery isa
major obstetrical problem. Endovaginal ultrasonography is a highly reliable and reproducible method
of cervical examination. Unlike with adigital cervical examination the entire length of the
endocervical canal can be measured.

Using these tools, measuring the dilatation of the internal os does not require the examining finger to
be placed inside the endocervical canal. Therefore, the internal os can be measured even if the external
osisclosed. While adigital examination assesses the <<dilatability>> of the internal os, an
ultrasonography assesses the <<true degree of dilatation>>.

In alow-risk population endovaginal ultrasonography helps rule out a preterm delivery if cervical
length is long enough. It can also detect cervical incompetence. In a high-risk population, women
whose cervix is longer than 30 mm can be identified. These women have over 80% chance to deliver
on or after 36 weeks of pregnancy. Preliminary studies suggest that performing an endovaginal
ultrasonography could decrease the number of false positive clinical diagnosis of modified cervix and
thus, save long, expensive and inefficient hospital stays.

|- INTRODUCTION:

Preterm labour is defined as labour occurring prior to the completion of 37 weeks of gestation (less
than 259 days from the last menstrual period). It isamajor cause of preterm delivery, a complication
that affects approximately 10% of pregnanciest.

Preterm birth is the cause of at least 75% of neonatal deaths that are not due to congenital
malformationst. In about one-third of cases, preterm delivery isiatrogenic and in the other two-thirds
it is spontaneous. Survival of preterm infants is mainly dependent on gestational age at delivery and
survival increases from less than 5% for those born at 23 weeks to more than 95% by 32 weeks?3. The
risk of severe handicap in survivors decreases from more than 60% for those born at 23 weeks to less
than 5% by 32 weeks. Consequently, prediction of the high-risk group for preterm delivery, and
intervention to prevent this complication of pregnancy constitutes a major challenge in obstetrics*.

Several methods have been devel oped to evaluate the risk of preterm delivery: fibronectin assay from
the cervical secretionS, amniocentesis for searching latent infection?, cytokins assay from the cervical
secretion8. These techniques are complex, costly and have alimited positive predictive value of 50%°.
Therisk of preterm delivery iswell correlated with the effacement and premature ripening of the
cervix®

The accurate diagnosis of preterm labour with a reduction in the high false positive rate is an
important goal. It is sometimes difficult to determine which patients are in true preterm labour when
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they present with uterine contractions. In such patients, transvaginal ultrasound assessment of cervical
length allows a more objective evaluation compared with the digital examination®. By correctly
identifying patients with cervical change in the form of a shortened cervical length, one may be able to
decrease the numbers of patients falsely diagnosed with preterm labour. As aresult, one may more
appropriately hospitalize, treat, and closely follow patients with cervical changes and avoid prolonged
hospitalization and treatment of those patients without such changes.

Although preterm birth has been one of the most pressing and important problems in obstetrics, the
rate of preterm births has not changed over the past 40 years. Despite a great deal of research and the
introduction of new diagnostic and therapeutic technol ogies, there has been little or no improvement
In the outcome. Although there are many different treatments available, there is great controversy over
their effectiveness in the prevention of prematurity and the management of patientsin preterm labour.
L ack of consensus on criteriafor diagnosing preterm labour, variations in the choice, the route of
administration and dosage of tocolytic agents, and differences in interpretation of success with therapy
add to this dilemma. In addition, a clinician’s personal experience with successful inhibition of
preterm labour inindividual patients may differ from the findings of published controlled studiestO.

The am of this study Is to establish the relation between cervical length in an unselected popul ation of
pregnant women and the risk of spontaneous preterm delivery.

II- RISK FACTORSFOR PRETERM DELIVERIES:
I1-1- Induced preterm delivery:

Among preterm deliveries, about 20% are the consequence of a medical decision to induce a preterm
delivery.

Fetal and or maternal conditions are the causes of these medical decisions. They depend on the
severity of the disease and the balance between the risk of intra-uterine death and neonatal mortality
and morbidity.

The most frequent conditions indicating induced preterm delivery is: hypertension, intrauterine growth
retardation, severe diabetes, rhesus iso-immunisation, abruptio placenta, and hemorrhagic placenta
preavia...

I1-2- Spontaneous preterm delivery:

Spontaneous preterm delivery represents 80% of all preterm deliveries. History of three or more
first-trimester miscarriage or one second-trimester miscarriage is associated with preterm delivery.
Women with uterine malformation, cervical incompetence or overdistended uterus (multiple gestation,
hydramnios...) are at high risk of preterm delivery, because of either preterm labour or a decrease of
cervical resistance. Infections, especialy urinary tract infection may trigger the onset of contractions.
Chorioamnionitis and or chronic cervical infections may represent a frequent but a difficult cause to
diagnose of preterm labour. Finally, all these causes may lead to premature rupture of membranes or
to preterm labour with intact membranes.

Preterm delivery is afrequent condition; therefore prevention of the consequences of preterm delivery
for the neonates is essential which involves: screening, a correct treatment of underlying factors, early
diagnosis, treatment of preterm labour, prevention of consequences in the neonates and delivery in
optimal conditions.
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I'1- MARKERS OF PRETERM LABOUR AND DELIVERY:

A number of studies have attempted to identify clinical and biochemical markers of preterm labour
and delivery. Overall, these studies have shown that these markers have alow predictive value (Tables
1 and 2)12. The most promising of these markers is the presence of fetal fibronectin in cervicovaginal
secretions, which, if positive (defined as greater than 50ng per ml) after 20 weeks of gestation,
indicates decidual disruptionl4.

In 1995, the U.S. Food and Drug Administration labelled fetal fibronectin enzymatic immunoassay for
use as a screening test for preterm labour. In symptomatic women, fetal fibronectin has an excellent
sensitivity (69 to 93%) 6:12 and a negative predictive value as high as 99.7% (or, in other words, aone
in 333 chance of delivery within one week of a negative test result) 11. The positive predictive value
(PPV), that is, the ability to predict that a patient with a positive test result will have a preterm
delivery, is as high as 83% in symptomatic women. However, it is not proven that fetal fibronectin is
an useful screening test in unselected populations (PPV: 13 to 36%) 13.

At the present time, general use of the test cannot be recommended because of its cost (approximately
USD 215), alack of accessible laboratories performing the test and insufficient data to justify a

clinical benefitl4,

Table.1: Ability of Biochemical markersto predict Preterm L abour 14

Markers Test Sengitivity Specificity PPV (%) | NPV (%)
(%) (%)
FIBRONECTIN |CERVICAL OU 69 TO 93 72TO 86 13TO83|81TO 99
VAGINAL
IL6 SERUM 50 73TO85 47TOS57 |67 TO 86
AMNIOTIC 52 100 100 79
FLUID
|ESTRADIOL-17D | SERUM | 12 71 TO76 112TO 14 | -
|  ESTRIOL | SALIVARY | 71 77 | 27 |
IPROGESTERONE| SERUM | 6 TO 35 67 TO 69 | 7TO 32 | --
Table.2: Ability of Clinical markersto Predict Preterm Labour14
Markers Sensitivity Specificity PPV (%) NPV (%)
(%) (%)
IRisk scoring system|  88t0 92 | 23t0 30 | 94 1098 | 41to 76
clinical 8to 64 68 to 96 71032 8910 94
examination
76 to 100 55t0 59 55t0 75 93t0 100
ultrasonography
Monitoring of 18to 58 45to 94 71020 821094
uterine activity
| Vagina bleeding | 810 36 | 8910 95 | 211082 | 82 t0 97

Figure 1 (fig.1) lists a number of markers that have been proposed to identify women at risk of
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preterm delivery. These markers can be expected to appear early enough in the pathways such that
their presence in elevated concentrations indicates the initiation of one of the specific pathways.

These markers are currently the subjects of much research. However, given that most cases of preterm
delivery appear to involve multiple pathological pathways, no single marker is likely to be unmasked
asthe ‘magic bullet’ for identifying women at risk for preterm delivery*®.

Cervical length was proposed as a marker of the risk of premature delivery, with a shorter cervix
predicting a higher risk. Given the substantial intra- and inter-observer variations that occur with
digital examinations, it has been hypothesised that transvaginal ultrasonography would provide a more
reliable testing method. Transvaginal ultrasonography is a reproducible method of examination during
pregnancy?29.30, Cervical dilatation has been demonstrated with some accuracy up to 4 cm. Cexvical
effacement and lower uterine segment changes may predate cervical dilatation. The unaffected cervix
in the third trimester usually measures between 3.5 and 4.8 cm in length. Fifty-percent effacement
corresponds to acervical length of 1.5 cm, and 75-percent effacement corresponds to a length of 1.0
cm.

|V- TECHNIQUES FOR CERVICAL ASSESSMENT:
|VV-1- Clinical examination:

Several risk-scoring systems have been developed to identify women likely at risk of preterm delivery.
Of these, the system devised by Papiernik and modified by Creasy has been applied most
extensively16. It was validated prospectively in New Zealand, although only 30% of women classified
as high risk actually delivered prior to term. When used in the United States, results are controversial.
The best results have been found in upper socio-economic popul ations1®; these scores have been
poorly predictive of preterm labour and delivery in inner-city populations!’. Overall, the sensitivity
(the likelihood that a women with preterm delivery will be correctly identified) of such systemsisless
than 50%, and the positive predictive value has been less than 20%. These scoring systems are more
accurate for multigravid women because of the importance of prior pregnancy complications as a
predictor.

There is a controversy as to whether routine cervical examinations in late second and early third
trimesters are a useful screening technigue for women with uncomplicated pregnancies. Cervical
dilatation of at least 2 cm at 28 weeks of gestation was associated with an increased risk of
prematurity in one study on unselected women8, and other study demonstrated increased risk with
internal os dilatation of 1 cm or more in the early third trimester1®. In two earlier series, however,
cervical dilatation was present in at least 7% of patients at 28 weeks of gestation, increasing to 32% or
more at 32 weeks of gestation, and was not associated with a greater likelihood of preterm
delivery20.21, A multinational randomized trial compared a policy of performing a cervical
examination at each prenatal visit (2,803 women, mean six exams) to a policy of avoiding a cervical
examination if possible (2,797 women mean one exam). There were no significant differences
between the experimental and control groups with respect to preterm delivery (6.7% versus 6.4%).
This large study suggests that there is no benefit to perform routine cervical examinations in pregnant
women 22,

|V-2- Transabdominal ultrasonography:

With transabdominal ultrasonography, the distance separating the probe from the cervix involves the
use of low frequency probe, which limitates the image resolution. To avoid this disadvantage,
transabdominal ultrasonography requires afull bladder for accurate imaging of the lower uterine
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segment. The full bladder, however, may cause distortion and falsely reassure the clinician of normal
cervix (increases the cervical length23 and closes the interna os). The reproducibility of the measures

can't be realised without a constant degree of vesical repletion24, which causes discomfort for both
pregnant women and physician. Moreover, after 33 weeks of gestation, the shadowing of fetal parts

prevent cervical examination24 and reduces its feasibility23, 26,

Despite of the possible inaccuracies, abdominal ultrasonography laid the basis for later and more
accurate transvaginal ultrasonography studies. Because of its physical properties, high resolution, and
ease of operation (feasibility > 97%) 23.25,27,28 transvaginal ultrasonography became the preferred
tool for cervical examination.

|'V-3- Ultrasonography protocol:

Transvaginal ultrasonography is performed after emptying the bladder. The cervical lengthis
measured with the probe placed in the anterior fornix of the vagina (fig.2). The appropriate sagittal
view of the cervix Is obtained by simultaneous imaging of its external and internal os. The cervical
canal length is seen as a sonolucent line connecting these two points (fig.3).

Pressure on the cervix that might artificially increase its length is avoided by first obtaining a
satisfactory image, then withdrawing the probe until the image is blurred, and reapplying only enough
pressure to restore the image34. Markers are placed at the furthest points at which the cervical canal
walls are juxtaposed and the cervical length is measured.

The following parameters can aso be obtained:

Presence or absence of funnelling (fig.5): funnelling is defined as a protrusion of the amniotic
membranes 3mm or more into the cervical canal 3.

Funnelling width (fig.4): the width of the internal osis measured in alongitudinal sagittal
section and values of 5 mm or greater are recorded as significant dilatations®.

Funnelling length

The measurement of cervical length has a mean interobserver variation of 4-10%36 and a mean
intraobserver variation of 5%36. At present, cervical changes after transfundal pressure testing the
cervical competence are less reproducible3”.

|V-4- Equipment:

The probe must have an ultrasonic-frequency comprised between 5 and 7.5 MHz and a transducer
having an angle comprised between 90° and 240° 3.

V- NORMAL BIOMETRIC VALUESOF THE CERVIX:
V-1- Cervical length: (Table. 3)
The study of this parameter |eads at two comments:

For the same gestationnel age, there is alarge scattering of normal values. Cervical competence is
more a continuous variable than a categorical variable3®. Indeed, this can explain how the same
uterine activity can cause premature delivery in woman with short cervix (incompetent) and doesn’t
have any effect in woman with long cervix (competent) ©.

Many authors38 have observed that there is a decrease in cervical length among pregnant woman,
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which begins between 17 and 28 weeks of gestation26. Thus, we must take in account the gestational
age at which ultrasonography is made to say that the cervical length is short compared to the cervical
length threshold at that time.

Most of the authors concluded that parity has no significant effect in cervical length. Anderson26
observed significant long cervical length in multiparous.

Lastly, small variations were observed between the populations: the mean cervical length is higher in
Caucasian?8 than in Asiatic women23.

Table.3: Cervical lengths: PROM: premature rupture of membrane, T: twin, HP: history of
prematurity, RFP: risk factors of prematurity, Cl: cervical incompetence

Authors Number CL 1st CL2nd | CL3d Exclusion criteria
| | trimester | trimester { trimester |
| Andersen3l | 178 | 39.8+/-85 | 416+/-102 | 322+/-116 | T,noHP, RFP,Cl
| Okitsuz | 129 [ 4127 [ AcEFe S RG220 [ PROM, HP
| Smith38 | | 37.8+/-6.6 | 38+/-7.7 ‘ 37+-1.7 |PROM, metrorrhagy,
T, HP, RFP
| Murakawa®” [ 177 | - [ 363+~ [ 312+H44T -

V-2- Internal oswidth: (fig. 4)

Okitsu23 described the physiologic opening of the internal os after 30 weeks of gestation. Before this
date the length of the internal osislessthan 5mm.

V-3- Funnéling: (fig. 4,5)

Some authors propose to classify funneling as:

1. Cervica nippeling: when the membrane protrusionisless or equal to 6 mm.

2. funneling: when the membrane protrusion is superior to 6 mm.

We must remember that funneling is always an abnormal condition

VI-COMPARISON BETWEEN ULTRASONOGRAPHIC AND CLINICAL EXAMINATION:

Digital examination of the cervix in a pregnant women provides the clinician with important
Information that can be used in the management of pregnancy. Regarding patient care, the shape,
orientation, length, dilatation and effacement of the cervix are important in the decision-making
process. However, digital exams are subjective and do not provide information about the upper half of
the cervix, and the internal os area®.

Transvaginal sonography of the cervix provides the clinician with an extremely valuable picture of the
anatomy, beginning with the external os and ending with the internal os. A 5-7.5 MHz transvagina
transducer probes and evaluates the anatomy in the median (sagittal) plane .Transvaginal sonographic
evaluation of the cervix provides information in the following areas3®:

1. Inearly pregnancy it depicts the normal and the abnormal cervix with associated pathol ogies
such as subchorionic bleeding, low placenta, cervical pregnancy, etc.

2. Predicting preterm labour and delivery. The shape of the internal os, as well as the length of the
cervix, are important variablesin this case. A wedged or U-shaped internal osis highly indicative of
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preterm |abour.

3. Providing information about the inducibility of labour in patients considered for a planned
delivery. In predicting preterm labour, the shape of the internal os is informative and indicative of
whether or not there will be along or short (successful) induction of labour associated with successful
induction of labour.

4.  Imaging the relationship between the placenta and the internal os in case of a suspected placenta
previaor in the detection of low laying placenta accreta.

In conclusion, transvaginal sonographic evaluation of the cervix is a new, easily learned, and
informative tool that enables faster and goal-oriented obstetrical patient management.

VI-1- Cervical length:

All authors agree that in both population at risk49 and general population25, clinical examination
underestimates the cervical length by about 10 to 23 mm2526:40, The clinical examination of cervical
effacement is less reliable than measurement by ultrasonography. Since for the same cervical
effacement of 50%, the cervical length varies from 6 to 34 mm by vaginal ultrasonography29; and an
effacement of 30% corresponds at a cervical variation of 8 to 60 mm23,25,41,

These results are not surprising since the digital examination can measure only the intravaginal portion
of the cervix. The interobservater variability is about 52% for clinical examination against 14% for

ultrasonography?®.
VI1-2- Internal oswidth:
The clinical examination of the internal os (10) comes up against three problems:

To evaluate the 1O, the clinician’ s finger must probe the cervical canal; which carries significant risk
infection®. Thisrisk is negligible with ultrasonography.

When the external os (EO) is closed, the IO cannot be examined, but always the 10 dilatation precedes
EO dilatation. The ultrasonography is able to detect 61.5% of funnelling which aren’t detectable by
clinical examination23.

The transfundal pressure is subjective when done by examining the cervix. Manual examination
appreciates the cervix "dilatability", thus a cervix whose dilatability is about 3cm is seen closed with

the ultrasonography ©.

In conclusion, the ultrasonography is more accurate when measuring the cervical length than the
clinical examination. Therefore these two methods are complementary: ultrasonography assesses the
true cervical dilatation and the manual examination evaluates the cervical "dilatability".

VII- OBJECTIVE:

Our objective was to evaluate routine measurement of the cervical length in uncomplicated single
pregnancies during the second trimester of gestation, by ultrasound cervical measurements in order to
predict the risk of spontaneous preterm delivery.

A second objective was to evaluate ultrasonographic cervical measurement to predict spontaneous
preterm delivery in symptomatic women.

VIIl- DATA SOURCES:
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A computerised search in the medline database was conducted to identify relevant studies published in
French or English or Italian languages between the years 1966 and 1998. Key words used: (cervix or
cervical) and (ultrasonography) and (preterm or pregnancy).

This search was supplemented by a manual search of bibliographies of articles and textbooks.
| X- STUDY SELECTION:

To be included, studies had to fulfil the following criteria: prospective cohort study, women tested
during the second trimester of gestation; single uncomplicated pregnancies, cut-off level for a cervical
length yielding positive results set between 15 and 30 mm.

X-RESULTS:

We selected fourteen studies. All studies excluded multiple pregnancy, and women lost to follow up
were not included in the analysis. Generally, studies excluded women with previous cerclage, with
clinically evident cervical dilatation and premature rupture of membranes.

X-1- The Role of Ultrasonography to predict preterm delivery:
X-1-1- In general population (asymptomatic women, Table.4,5,6):

All studies show that cervical length is inversely proportional to preterm delivery frequency (Table
5).The shortening of the cervix isarisk factor for preterm delivery (likelihood ratio=3-3.5).
Nevertheless, the positive predictive value (PPV) is low (many women with short cervix deliver at
term). Indeed, a shortening of the cervix aone is not sufficient to predict preterm delivery, but the
negative predictive value (NPV) is satisfactory. The longer the cervix, the lower isthe risk of preterm
delivery. We emphasize that these results are obtained in women at low risk of preterm delivery
(absence of uterine activity, no cervical incompetence, before 30 weeks of gestation without
considering funneling), then we shouldn’t conclude about these high NPV.

Funneling is also arisk factor of preterm delivery (relative risk=5 between 24 and 28 weeks of
gestation). The criterion of funneling is not sufficient to predict preterm delivery either. In fact,
83-91% of pregnant women with funneling deliver at term33. On the other hand, NPV is between 97
and 98%32,33,

Table. 4: Characteristics of included studies

Study | Number | Y ear | Term | Preterm délivery Definition of
(n,%) preterm delivery

low risk

IT aipale36 I 3694 ; 95/96 ; 18-22 ; 88 (2.4) I <35

Heath? [ 2505 [ 97/98 [ 2432 |  63(25) | <37

lams33 | 2531 [ 92/94 | 2333 | 126 (5) | <35

'Tongsong?’ [ 730 [ 91/93 [ 2434 | 91(125) | <37

Andersen?6 [ 113 [ 8389 | 2434 [ 22(195 | <37

high risk

IG offinet45 I 108 ; 94/96 ; 28-30 ; 24 (22.2) ; <37

Rosenberg® | 76 | 94/9%5 | <30 | 20(26.3) | <37

Timor-trish# | 70 985 [ 2035 | 19 (27.1) | <37

Du bose# B 97 [ 2428 [ 37 (21 | <37
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Murakawad® [ 82 [ 91/92 | 2333 | 11(343) | <37
Gomez34 203 [ 2035 | 22(37.3) | <37
Rizzo%8 BSOS 23 [ 47 (435 | <37
Crane®3 IS =30 | 6541y | <35

Table. 5:Prediction of delivery before 37 weeks of gestation by measuring cervical length with
vaginal ultrasonography

[ Study [Sensitivity (%) [Specificity (%) PPV (%) | NPV (%) [ Cutoffincm
| TsongtongZ [ 659 [N NSE2 . | =35
| Taipale¥ | 35 | 37 | 3 | - | <35
| Crane® | 81 | 65 | 46 | 64 | <30
| Goffinet®s | 918 [ 666N <26
| Rozenberg4?2 | 75 | 73.2 | 50 | 89.1 | <26
| Taipale® | 6 | 100 | 39 | . 25
| Rize® | 688 | 7869 [ TIN I
| Gomez34 | 76 | 78 | 67 | 83 | =18
| DeBose®® | 81 | 65 | 46 | 90 =15
| Timor-trish44 | 100 ] 74.5 | 59.4 | 100 | funnelling +

Table.6: Prediction of delivery befor e 35 weeks of gestation by measuring cervical length with
ultrasound

| Study | Sengitivity % | Specificity % | PPV % | NPV% | Cutoffincm
Taipale36 7 100 15 RR=15 <25
45 73 1.4 RR=2.2 <35
lams33 23 97 25.7 96.5 <20
at 24 weeks of 54 76.3 9.3 97.4 <30
gestation
25.4 94.5 17 96.6 funnelling +
27.6 99.4 38.5 96.5 Bishop>4
|ams33 31 94.7 16.7 97.6 <20
at 28 weeks of 69.6 68.5 7 98.5 <30
gestation
32.5 91.6 11.6 97.6 funnelling +
42.5 82.5 9.9 96.9 Bishop>4
| Crane®® | 83 56 | 15 | 97 [ <30

X-1-2- In population at risk of preterm delivery (Table.7):

Like in general population, all the studies have shown that cervical length is inversely proportional to
preterm delivery risk (Table.7). The shortening of the cervix is arisk factor for preterm delivery, for
all authors 23,29,34,42 except Okitsu 23,
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Evenif the PPV is higher compared to those found in general population, they remain lower than
70%. The PPV is higher because of the increase of preterm delivery prevalence in this population.

The NPV is satisfactory (women with uterine activity, even with long cervix have a minimum risk to
deliver prematurely).

Funneling is arisk factor of preterm delivery (relative risk =4)23. In this condition PPV is also low
(33-59%) and high NPV (92-100%)2340.44.

Table.7: prediction in population at risk of preterm delivery

Authors [number|ultrasound| Definition of risk fthreshold| Se | Sp PPV NPV |Prevalence| Definition
(%) (%) (%) of
prematurity
Murakawa| 32 |[25-35wks >1 <30mm [100| 71 | 65 | 100 34 <37
47 contraction/10mn
Okitsu 23 | 130 24-28 |Uterine activity or | <1.5SD |61 |54 | 13 | 92 11 <37
cervica dilatation
Gomez 34| 59 |20-35wk.|Uterine activity or| <18mm |73 |78 | 67 | 83 37 <36
cervica dilatation
|ams33 60 1time >4 <30mm |100| 44 | 55 | 100 40 <36
contractions/20mn
or 8/60mn
Berghella, 96 [26-35wk.| > voluntary <25p |59 85|45 |91 18 <35
40 abortion, history
of prematurity
exposition to DES
Crane43 | 136 |23-33 wk. |Uterine activity or | <30mm |81 |65 | 46 | 90 27 <37
cervica dilatation

X-2- Transvaginal Ultrasound Examination:

Several published studies?%:32 have demonstrated an inverse relationship between cervix length and
frequency of preterm delivery. One study32 showed that when the mean cervical length minus one
standard deviation at each gestational age was chosen as a cut-off value, the group with a shortened
cervix showed a significantly higher preterm delivery rate exclusively in the primigravida population
(oddsratio: 4.86). In contrast, internal os dilatation was a more useful predictor in multiparous
women32, The authors concluded that the length of the cervix was possibly an indirect indicator of
cervical competence and that cervical length should be seen as a continuous rather than a dichotomous
variable. Traditionally, it has been taught that the cervix is either fully functional or incompetent.

Another recent study33 demonstrated that women with cervical lengths at or below the 25th, 50th and
75th percentiles (less than 3 cm) had a significantly greater risk of preterm delivery at each quartile
(relativerisk at 24 weeks of gestation: 3.79, 2.35 and 1.98, respectively; relative risk at 28 weeks of
gestation: 5.39, 3.52 and 2.80, respectively) than did women whose cervical lengths were above the
75th percentile (more than 4 cm). Although the predictive value of ultrasonography was low in this
low-risk population, it is postulated that the predictive value will rise as the risk of prematurity in the
study population increases.

Currently, transvaginal ultrasonography is not indicated in the routine evaluation of the patient with a
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history of current risk factors for preterm delivery.

X-3- Comparison between the ultrasonography and manual exam
Digital examination34:

1. cannot provide information about severity of funnelling

2. may increase the risk of preterm delivery by mechanical stretching the cervix. that increases the
prostaglandin secretion and thus induces uterine contractions?6

3.  assessesthe dilatation of the internal os. It requires the placement of the examining finger close
proximity to the fetal membranes and thus, may increase the risk of infection. When membranes are
ruptured, clinical examination may transport germs from the vagina into the amniotic cavity, leading
then to chorioamnionitis

Therefore ultrasonography provides34:
1. anobjective and non invasive method for assessment of cervical status

2. information about cervical biometry, as well as other meaningful information about cervical
anatomy such as changes in status of the internal os, endocervical dilatation with herniation of
membranes, and dynamic changes in cervical morphologic features in response to uterine contraction
or transfundal pressure

In fourteen studies that have calculated predictive value of ultrasonography, four had compared
ultrasonography to clinical examination performances?6,2940,43, All these studies suggest that the
ultrasonography is more accurate compared to clinical examination with sensitivity > 3-18%,
specificity > 5-22%, PPV > 7-17% and NPV > 5-22%9.

The major benefit of vaginal ultrasonography is its excellent NPV. When measuring the cervical
length. Regath49 in 1997 has shown that, it is possible to avoid false positive (pregnant women with
uterine activity and long cervix) and thus, it will save costly hospitalisation for women who will be
admitted for deliver post-term. Therefore, ultrasonography cannot predict preterm delivery in every
kind of population. Even if it isused in a population at high-risk of preterm delivery (40%), the PPV
remains 70% for thirty percent of women. Ultrasonography is necessary to assess certain risk factors
(funneling, reduced cervical length) which increase the risk of preterm delivery by 3 to 5.

XI- DISCUSSION:

Cervical assessment can be evaluated by vaginal ultrasonography. The proximity of the probe to the
cervix and optimal focal length allow close identification of the cervix and inspection of the canal and
theinternal os: it gives information about cervical biometry, as well as other information about
cervical anatomy such as changes in the internal os, endocervical dilatation with membranes
herniation, and dynamic changes in cervical morphologic features in response to uterine contraction or
transfundal pressure. Vaginal ultrasonography allows to perform the examination when the pregnant
woman'’s bladder is empty, which improves the quality of the assessment of cervical length compared
to abdominal ultrasonography with full bladder.

This technique is more reproducible than clinical examination to measure the cervical length. It allows
the examination of the cervix without the need to introduce the finger in the cervical canal, thus
reducing the risk of infection or stretching.
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Whatever the threshold of the cervical length is and whatever the prevalence of the preterm delivery is
in the population, all the studies have shown that not all women with short cervices deliver
prematurely. The multifactorial character of preterm delivery can explain this fact (premature rupture
of membranes, amniotitis, vaginal bleeding, uterus activity, and genito-urinary infection, among
others, in addition to cervical length). According to the term of pregnancy, each factor has its own
influence. It can explain why the predictive value is low when each of these factorsistaken alone. In
ultrasonography, the likelihood ratio derived from sensitivity and specificity
(=sensitivity/1—specificity) is a better index for evaluating the prediction of preterm delivery than
sensitivity or specificity alone?’. The likelihood ratio value is more constant than sensitivity, which
was more likely to change between studies?’. However, both false positive and false negative rates are
still rather high, and thus the cost-effectiveness of this method should be evaluated further.

Therefore, it may be useful to perform avaginal ultrasonography in the second trimester to identify
the pregnant women at risk of preterm delivery. When it is performed in the general population of
pregnant women, it may allow areduction in the number of unnecessary and potentially dangerous
tocolytic treatments and unnecessary or prolonged hospitalization. And when it is realised among the
population of pregnant women at high risk of preterm delivery it may help to predict preterm delivery,
and consequently help to prevent severe complications.

In developing countries, the other tests like tumor necrosis factor, fibronectin, estriol in saliva... are
expensive and not available. Using the combination of vaginal ultrasonography and clinical
examination may help in predicting preterm delivery.

These observationa studies have shown the need of randomised trials studies to confirm or invalidate
the benefit of ultrasonography.

XII- REFERENCES:

04.12.02
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« The human feetus 1s expelled both 1n the
seventh and tenth months, and at any period
of pregnancy between these; moreover, when
birth takes place in the eighth month 1t 1s

possible for the infant to live »
ARISTOTLE



INTRODUCTION

L’accouchement prémature: < 37 semaine d’aménorrhee
Fréquence: 8 a 12%. Dans mon hopital elle atteint 15%
Responsable de 80% de la mortalité ne¢onatale

La survie: 5% a 23 semaines, 95% a 32 semaines

le risque de prématurite: 1’effacement et a la maturation
prématuree du col

Malgre les progres réalisés en néonatalogie pour diminuer
le taux de mortalité néonatale, la fréquence de la
prématurité reste ¢levée



Types d’accouchements prématures

HTA

RCIU

Diabg¢te sévere
[so-Immunisation Rh
HRP

PP hémorragique

etc.

Infections urinaires
RPM

Utérus sur distendu
Incompétence du col

Atcd d’accouchements
prematures

Facteurs Socio-Econo

etc.



Différents types de marqueurs

Marqueurs Sensibilité Spécificité VPP VPN
Fibronectine 69-93 72-86 13-83 81-99
116 50-52 73-100 47-100 67-86
17 B-Estradiol 12 71-76 12-14 :
Estriol 71 77 27 77
Progestérone 6-35 67-69 7-32 -
Scoring des 88-92 23-30 94-98 41-76
facteurs de

risques

Tocodynamométrie 18-58 45-94 7-20 82-94



L'examen echographique
comporte quatre temps

Reperage du col utérin

Mobilisation de 1a sonde afin de visualiser la
canal cervical dans sa totalite en coupe
longitudinale

Relachement de la pression permettant de
mesurer le col et d'¢tudier sa morphologie.

Pression abdominale fundique pouvant reveler
une ouverture de l'orifice interne du col utérin



Mesure du col

SIEMENS 51-489 C.H POISSY MATERHITE 7.5 E-U 68 Ue1@/@5,35
; : ' : ; i 13126124 -
GYIL/06

|E Ratio

i

. chaque curseur est placé au niveau des orifices cervicaux, le canal
meédullaire est visible sur toute sa longueur. ENEIOE - 155



Reésultats normaux

* Début de grossesse: le col mesure 40 a 50
mm. Cette longueur va physiologiquement
diminuée tout au long de la grossesse

A 24 SA eta 28 SA, lalongueur du col est
de 35.4 + 8.3 mm, et 33.7 &+ 8.5 mm,
respectivement)



[.es anomalies de 1'orifice interne du col

» ['ouverture ou la dilatation en entonnoir de l'orifice
interne, forme mineure de la béance cervico-
1sthmique

* la protrusion des membranes amniotiques dans le
col, forme majeure ou ¢voluce de la béance
cervico-isthmique



Orifice interne du col: dilatation
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Orifice interne du col:
dilatation en entonnoir
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Orifice interne du col:
protrusion des membranes
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auteurs
Crane®
Rizzo™®
Gomez**
Goffinet®
36

Taipale

Tongsong’’

Nbre des

femmes

136

108

59

108

3694

730

Résultats a 37 SA

Nbre d'Acc
premature et %

65(47.8)

47(43.5)

22(37.3)

24(22.2)

88(2.4)

91(12.5)

Cutoff

>30mm

10-20mm

>30mm

10-20mm

>30mm

>30mm

Sensibilité

81

68.8

76

91.8

35

65.9

VPP

46

71.11

67

40.4

45.2

VPN

64

74.5

83

91.8

95

93.2

Likelihood ratio

2.32[1.65-3.24]

3.19[1.9-5.38]

3.57[1.86-6.87]

2.75[1.99-3.8]

1.32[0.99-1.76]

1.76[1.47-2.1]



Commentaires

« Examen non invasif, faisable, reproductible,
et peut eétre combiner avec d’autres examens

 Fournit des informations sur la biométrie du
col

» Autres informations: anatomie du col,
dilatation de 1’orifice interne, protrusion des
membranes, Changements dynamiques du
col



Commentaires

* Identifier les femmes a haut risque
d’accouchement prémature

* Une bonne VPN qui permet d’eviter les
faux positifs permettant d’eviter:
— des hospitalisations coliteuses

— des interventions qui ne sont pas dénuces de
risques



Conclusion

* Les e¢tudes récemment publi¢es ouvrent la
voie a des ¢tudes controlées, prospectives et
randomiseées qui seules pourront confirmer
I’1ntérét de cet examen

» Est-ce-que I’eéchographie justifierais une
intervention chez les femmes enceintes avec
col court?
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ABSTRACT

OBJECTIVES: To review different methods for first trimester pregnancy termination and compare
their effects, side effects and safety.

METHODS: Randomised controlled trials comparing different methods for cervical priming with
placebo/no treatment before surgical termination in the first trimester are included. Women who were
referred for surgical termination of pregnancy in the first trimester are included. Studies which
compare cervical priming methods with each other or with placebo/no treatment are included. Onset
of new symptoms following drug administration, cervical diameter, complications are considered as
the main outcome measures. An electronic literature search of Medline and Cochrane library has been
made.

RESULTS: Misoprostol seems to be effective at 400mg dose given 3 hours before operation. It is
inexpensive, both orally and vaginally active, stable at room temperature and has few side effects
which can be tolerated without medication. Gemeprost is effective in dilating the cervix at 1mg given
3 hours before operation but it is expensive and not stable at room temperature. Mifepristone is an
orally active agent which is shown to have minimal side effects with the successful results to dilate
and soften the cervix. However, it is expensive, not available in many countries and requires along
pre-treatment period. Nitric oxide donors seem to have very few side effects but a less favourable
cervical dilatation. Tents are shown to be effective with more abdominal discomfort.

CONCLUSION: Many studies have been conducted comparing different methods of cervical priming.
Systematic analysis is necessary to confirm methods, doses, routes and timing, to assess women’'s
preferences, side effects, complications, effectiveness.

KEY WORDS: Cervical dilatation, mifepristone, misoprostol, gemeprost, nitric oxide donors, tents,
first trimester.

INTRODUCTION

The physician requiring access to the uterine cavity often needsto first dilate the cervix. This guardian
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of the uterine cavity may be opened medically, surgically or by a combination of both.(1)
Surgical/mechanical dilatation is an old procedure (Hippocrates,460-360 BC) and carries a significant
complication rate which is largely dependent upon operator experience and force applied.(2) If the
cervix is not sufficiently opened, uterine exploration might be inadequate resulting in increased risk of
haemorrhage and incompl ete uterine evacuation. The cervix is usually dilated up to 8mm. Beyond that
If the cervix is not prepared, tears appear more frequently and it has been discussed that this may
represent actual tearing of the internal os rather than true dilatation. As 12mm is exceeded the fibrous
matrix of the cervix risksirreversible damage resulting in long term consequences such as cervical
Incompetence, mid- trimester abortion in future pregnancies, premature delivery, low-birth weight
baby and fetal loss.(1,2,3,4,5,6)

For most people it is obvious that women have aright to terminate their pregnancy with effective, safe
and careful methods. The unmet need for safe pregnancy interruption in many countries makes it
highly desirable to find simple methods for effective and safe uterine evacuation.(6,7)

Globally an estimated 30 million abortions are performed yearly.(8) About 1.6 million elective
abortions are performed annually in the United States and more than 90% are performed during the
first trimester of pregnancy.(9,10) The safety of the operation is therefore a global public health issue.

Vacuum aspiration is the most commonly performed procedure for termination of first trimester
pregnancy and became established as the standard method in early 1960s . (1,11,12,13,14,15) It is
well known that termination of pregnancy by vacuum aspiration can be associated with complications
such as excessive haemorrhage, uterine perforation, cervical laceration, cervical rupture and
incomplete abortion.(3,4,5,6,11,12,13,16,17,18) Some of the complications can be attributed to the
initial procedure of cervical dilatation which isacritical step in vacuum aspiration(3,6,12). Cervical
priming before evacuation of the uterus reduces the risks of cervical injury and uterine perforation by
making the cervix softer and easier to dilate.(4,8,14,16,19)

Dilatation and vacuum aspiration became established as the standard method for pregnancy
termination in the first trimester. The procedure can be carried out in most cases with local
anaesthesia or general anaesthesia and does not require an over night stay in hospital. The procedure
is done by inserting a mechanical dilator through cervical canal into the uterine cavity. The degree of
dilatation required and the diameter of the suction canal used increases with gestation. Up to 63 days,
usually 8mm dilatation, at 10 weeks of gestation 8-10mm dilatation, at 12 weeks of gestation
10-12mm and at 14 weeks 12-14mm dilatation is adequate.(16)

Many techniques for cervical dilatation are available such as Intracervical tents, antiprogesterons,
prostaglandin anal ogues and nitric oxide donors.

There are 3 types of intracervical tents. Laminaria are osmotic dilators made of seaweed sticks.
Intracervical dilators are inserted into the cervix and they swell due to absorbing fluid. They dilate the
cervix by slow application of force on the cervical canal. Sepsis, cervical tears, uterine rupture are rare
complications. However, migration of the tent into the cavity, tent expulsion, fracture and
fragmentation of the tents are seen more frequently.

Dilapan is a synthetic tent derived from hydrophilic polymerised , polyacylonitrate hydrogel. It
expands rapidly but tends to fragment and fracture.

Lamicel is asynthetic polyvinyl sponge impregnated with magnesium sulphate (MgS04),450mg.It
expands to form a soft sponge. The true mechanism is not clear. There are no reports of
fragmentation, fracture, tent associated sepsis, expulsion and migration into the uterine cavity.
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An inconveniently long duration of action, discomfort on insertion, pain and an increased number of
patient-physician contacts have all led to adecline in popularity of tents.(1)

Gemeprost is a prostaglandin EL(PGEL) analogue. It isused only as avaginal pessary.
Gastrointestinal side-effects, mainly diarrhoea and nausea effect a significant minority of users. Itis
expensive, unstable and requires refrigeration for storage.

Misoprostol is also a synthetic PGEL analogue, originally used for prophylaxis of peptic ulcer. Itis
stable at room temperature, inexpensive and active when given orally. It has relatively mild
gastrointestinal side effects.

Mifepristone is a 19-norsteroid that specifically blocks the receptors for progesterone and
glucocorticoids. It is active when given by mouth .The incidence of side effectsislow. However, a
long pre-treatment period (36 hours) is required. Due to its antiprogesterone action it is used together
with misoprostol for medical termination in some countries. It is an expensive drug.

Nitric oxide donors are smooth muscle relaxants, which also induce cervical ripening. They are cheap
and have few side effects.

OBJECTIVES

To review the effects of cervical dilatation in the first trimester before surgical termination and to
identify the different kinds of methods used for the procedure and to compare their effects, side
effects, and safety.

METHODS

TYPES OF STUDIES: Randomised controlled trials comparing different methods for cervical
priming with placebo/no treatment before surgical termination in the first trimester are included.

TYPES OF PARTICIPANTS: Women undergoing first trimester surgical termination of pregnancy.

TYPES OF INTERVENTION: Studies which compare cervical priming methods with each other or
with placebo/no treatment and different routes of application were considered.

TYPES OF OUTCOME MEASURES: Onset of new symptoms following drug administration
(abdominal pain, nausea, vomiting, diarrhoea, vaginal bleeding, fever),cervical diameter measured
objectively, duration of operation, interval between the drug administration and operation
complications.
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SEARCH STRATEGY FOR IDENTIFICATION OF STUDIES: Electronic literature search of
MEDLINE (1985-1999),and THE COCHRANE LIBRARY databases with the following terms:
Cervix AND (Dilatation OR Priming OR Ripening) AND First Trimester

RESULTS (see tables)

DISCUSSION

Prostaglandin analogues like misoprostol and gemeprost are effective in softening the cervix and in
initiating dilatation prior to abortion. Misoprostol isinexpensive, stable at room temperature and it
seems that cervical dilatation with misoprostol is dose dependent having fixed evacuation
time.(3,11,12,13,16,17,20,22) Prolonged time can result in complications like incompl ete abortions
before vacuum aspirations.(3,19,21) 400mg misoprostol applied 3 hours before surgery has been
shown to enable sufficient dilatation with few side effects. There is only one study comparing oral and
vaginal route of application. Gemeprost is expensive and unstable at room temperature, but 1mg is
shown to dilate the cervix in 2-4 hours time. In studies comparing these two agents misoprostol seems
to have less side effects with a more favourable dilatation at the same time interval .(3,7,11,12,16,20)

Mifepristone is an antiprogesterone, effective in initiating dilatation and softening of the cervix seems
not to be dose related (16,24). It is orally active, with minimal side effects. However, it is expensive
and requires along pre-treatment period (24-36 hours). In the studies which compare mifepristone
with either gemeprost or misoprostal, it is concluded that there is no difference in cervical dilatation
between mifepristone-gemeprost and mifepristone-misoprostol. However, prostaglandin analogues
are related to more abdominal pain.(5,7,11,16)

Nitric oxide donors as concluded in the studies seem to have very few side effects but with less
favourable cervical dilatation.(18,26)

Lamicel tents are also shown to be effective in cervical dilatation but they seem to cause more
abdominal discomfort. Difficulty may be encountered if the cervical osisvery tight.(1,2,27,28)

CONCLUSION

The technical report by the WHO Scientific Group on Medical Methods for Termination of Pregnancy
recommends that dilatation and vacuum aspiration is the method of choice for abortion at 9-14 weeks
of gestation. Cervical preparation before abortion by vacuum aspiration in the first trimester seems to
reduce the risk of complications and could be considered in nulliparous women with gestations of 9
weeks or more and in all women with gestations of 12 weeks or more.

Cervical dilatation prior to surgical termination of pregnancy in the first trimester has been described
to reduce the force needed for mechanical dilatation, to reduce the occurrence of incomplete uterine
evacuation, cervical incompetence followed by mid-trimester abortion in future pregnancies and
premature delivery and fetal loss.
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A systematic search and analysis of the literature is necessary to confirm the methods, doses, routes,
timing and also women'’s preferences as well as side effects and complications.
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* Inadequate uterine exploration
 Haemorrhage

* Incomplete uterine evacuation



* 8-12mm  smw’) Tears appear

e >12mm :> Irreversible damage to the
cervix
Cervical incompetence
Mid-trimester abortion
Premature delivery
Low birthweight baby
Fetal loss



* 30 million abortions yearly

* 1.6 million elective abortions performed
annually in USA

* More than 90% are performed during the
first trimester of pregnancy



Vacuum aspiration (1960s)
 Excessive haemorrhage
* Uterine perforation

e Cervical laceration

* Cervical rupture

* Incomplete abortion
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*14 weeks ‘
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Intra cervical Tents:

Laminaria
Dilapan
Lamicel

Prostaglandin Analogues:

Misoprostol
Gemeprost

Antiprogesterons:
Mifepristone

Nitric Oxide Donors:

Isosorbide dinitrate
Glyceryl trinitrate



RESULTS

Misoprostol vs. Placebo

Intervention Time  Cervical dilatation Side effects
up to Hegar 8

«200ug vaginally 5 hr 72.5% vs (10%) 85% pelvic pain
«200ug vaginally 6 hr 74% vs (8%)

*400ug orally 12 hr 742 mm (4.1£1.4)



Misoprostol (different doses, dose intervals )

Intervention Time Cervical dilatation Side effects
>8 mm

*400ug vaginally 2 hr. 93.3% -

600ug vaginally 3 hr 16.7% 53.3%pelvic pain

«200ug vaginally 3-4 hr 0 :
400ug vaginally 3-4 hr 93.3% 36.7% pelvic pain

«200ug vaginally  3-4 hr 23.3% 6.7% pelvic pain
400ug vaginally 3-4 hr 96.7% 36.7%pelvic pain
600ug vaginally 3-4 hr 100 % 73.7%pelvic pain
800ug vaginally 3-4hr 100 % 100%pelvic pain
& 43% fever
* 200ug vaginally
water 3-4 hr 20.0% -

acetic acid 3-4 hr 23.3% -



Gemeprost vs Placebo
Intervention Time Cervical Dilatation Side effects
*Img 3 hr 6.35mm(vs 4.82mm) :

Mifepristone vs Placebo

*25mg, 6.6mm :

50mg, 24 and 12 hr 6.3mm :

100mg orally. 6.6mm :
(vs5.4mm)

* 200mg orally 36 hr 7mm :
(vsbmm)

*100mg orally 48 and 36 hr 4.8mm -
100mg orally 36 and 24 hr 4.2mm -

(vs3.4mm)



Misoprostol vs Gemeprost

Intervention Time Cervical Dilatation Side Effects

*400ug misoprostol 12 hr 8.1+1.7 mm Asymptomatic

orally patients were

I mg gemeprost 3 hr 7.0£1.7 mm more 1n

vaginally misoprostol group
(87.5% vs 53%)

*600ug misoprostol 2-4hr 8 mm :

vaginally

1 mg gemeprost 2-4hr 8 mm :

vaginally

«200ug misoprostol  3-4 hr 6.7-7.1 mm nausea

vaginally

I mg gemeprost 3-4 hr 6.7-7.1 mm diarrhoea



Misoprostol vs Mifepristone
Interventions Time Cervical Dilatation Side Effects

*400ug misoprostol 36 and12 hr 8 mm 48.9%vaginal
orally spotting,46.7%
abdominal pain.
200mg mifepristone 36 and 12 hr 7.7 mm 25% vaginal
orally spotting,22.9%

abdominal pain.

Gemeprost vs Mifepristone

*200 mg mifepristone 36 hr 6.8 mm 10% pelvic pain
orally 77%asymptomatic
Img gemeprost 3-4hr 6.5 mm 43% pelvic pain

vaginally 0 asymptomatic



Nitric Oxide Donors vs Prostaglandins

Intervention Time Cervical Dilatation Side Effect
*[sosorbide mononitrate Smm -

40mg (vaginally) 3 hr

Glyceryl trinitrate500mg Smm -
(vaginally)

gemeprost 1mg, 6mm -

no treatment 4.5mm -

Intracervical Tents vs Other Methods

1 mg gemeprost 74% abdominal

(vaginally) 3-4hr. 9mm discomfort,68%vagi
nal bleeding

lamicel tent 3-4hr Smm 50% abdominal

discomfort,7.5%
vaginal bleeding.



Intervention Time Cervical Dilatation Side Effects

[ amicel with 3-4hr 4.4mm -
MgSO4

Lamicel without 3-4hr 4. 1lmm -
MgSO4

Prostaglandin-Tents-Progesterone Antagonist Lamicel

*Lamicel 3-4hr Cervical dilatation  88%pelvic pain
in treatment group

Gemeprost Img  3-4hr 5-6.7mm,largest 71%pelvic pain

vaginal in lamicel group.

Mifepristone 42-53hr 33%pelvic pain

600mg oral.

No treatment 3 mm



DISCUSSION

Misoprostol:.Dose dependent,having fixed evacuation
time.

« Complications with prolonged time

« 400ug recerved 3hr before surgery

1s shown to be sufficient with few
side efects.



Gemeprost: Img is shown to dilate the cervix 1n 2-4hr.
time.
Misoprostol seems to have less side
effects with a more favourable dilatation
at the same 1nterval of time.

Mifepristone:The effect 1s not dose related.
Minimal side effects.
Expensive, long pre-treatment period.
No difference between mifepristone,
misoprostol and gemeprost 1n cervical
dilatation.However PGE1 analogues
are related with more abdominal pain.



Nitric oxide donors: Few side effects.

Less favourable dilatation.

Lamicel Tents: Efftective cervical dilatation.

More abdominal discomfort.



CONCLUSION

*Vacuum aspiration i1s the method of choice for abortion
at 9-14 weeks.

*Cervical preparation before abortion by vacuum
aspiration in the first trimester reduces the force needed
for mechanical dilatation, reduces the occurrence of
incomplete uterine evacuation, cervical incompetence,
mid trimester abortion, premature delivery, fetal loss.

*Systematic analysis 1s necessary to evaluate the

different methods.
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Abstract

Prostatitis is a condition that causes substantial morbidity in men. The clinical features are often
non-specific while the aetiology and pathogenesis can be diverse and includes inflammatory,
obstructive causes and/or related to calculi. Four categories of prostetitis are recognised: acute
bacterial prostatitis, chronic bacterial prostatitis, chronic nonbacterial prostatitis and asymptomatic
inflammatory prostatitis. The diagnosis of prostatitis was advanced substantially by the introduction

of sequential sampling of urine aliquots following prostatic massage. Bacterial prostatitisis largely
associated with Escherichia coli, Pseudomonas spp., Enterococci, Staphylococcus aureus, Klebsiella
pneumonie etc. In chronic bacterial prostatitis a variety of streptococci and anaerobic bacteria can be
isolated. Cytokines, soluble proteins secreted by cells of the immune system, have an important role
in the pathogenesis of prostatitis. Nonbacterial prostatitis is the most common type of prostatitisand is
associated with Chlamydia trachomatis, Ureaplasma ureal yticum and Trichomonas vaginalis. Doppler
and transrectal prostatic ultrasonographic imaging of the prostate have a potential value in the
diagnosis of inflammatory disorders. Treatment of chronic prostatitisis difficult largely because of the
limited range of agents able to achieve therapeutic concentrations within prostatic fluid.
Trimetoprim/sulfamethxazole and fluoroquinolones: ofloxacin, ciprofloxacin and temafloxacin have
produced the highest concentrations in prostatic fluid. Antibiotic treatment requires prolonged high
dosage and careful monitoring to ensure that bacterial eradication has occurred.

Introduction, background

Prostatitis is an infection and /or inflammation of the prostatic gland with varying clinical features:
urinary symptoms, sexual dysfunction, pelvic pain etc [1]. Prostatitis rarely occursin malesless than
30 years of age; however, it isacommon problem in older males. Epidemiological data, which are
very scarce, reveal that up to 50% of all males will develop an episode of prostatitis [2,3]. Available
studies suggest that this condition is common [4,5,6,7]. For the disorders involving inflammation of
the prostatic gland and its surrounding tissue the following classifications were approved by the
working group of chairs of the National Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK) [8] and will be the standard reference for research studies on these diseases and disorders.
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1.Acute bacterial prostatitisis an acute infection of the prostate.

2.Chronic bacterial prostatitis is arecurrent infection of the prostate.

3.Chronic nonbacterial prostatitis/chronic pelvic pain syndrome (CPPS), where thereis no
demonstrable infection. Subgroups of this class are:

3.1.Inflamatory chronic pelvic pain syndrome, where white cells are found in the semen, expressed
prostatic secretions (EPS), or voided bladder urine-3(V B-3).

3.2.Non-inflammatory chronic pelvic pain syndrome, where white cells are NOT found in semen,
EPS, and VB-3.

4.Asymptomatic inflammatory prostatitis (AlP), where there are no subjective symptoms but white
blood cells are found in prostate secretions or in prostate tissue during an evaluation for other
disorders.

Patients with acute and chronic bacterial prostatitis have documented bacterial infections of the
prostate. Those with nonbacterial prostatitis have signs of prostatic inflammation but no signs of
bacterial infection. Chronic nonbacterial prostatitis/CPPS is the most common symptomatic type of
prostatitis, and it may be the most prevalent of all prostatic diseases, including benign prostatic
hyperplasia. Chronic nonbacterial prostatitis/CPPS has not been scientifically demonstrated to be
primarily either a disease of the prostate or the result of an inflammatory process.

Objectives

Since the prostate is a privileged site (an areain which antimicrobial penetration is generally poor),
the efficacy of antimicrobial agentsislimited, along duration of treatment is required, and failure
rates are as high as 30-40% [9]. Furthermore, the diagnosis of prostatitisis controversial. As aresullt,
the diagnosis and therapy of chronic prostatitis remains a challenge. In this review we will discuss the
pathophysiology, diagnosis and treatment of chronic prostatitis.

M ethods

An English-language literature search in computerised general and specialised databases, employing
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Medline, Matweb, Cochrane Library, Cochrane Prostate Group database and bibliographic review of
the references obtained, was performed (key terms : prostatitis, cytokines, leukocytospermia,
ultrasonography, antibiotic therapy.)

Results and discussion

Various physiological factors contribute to the development of prostatitis. Prostatic antibacterial factor
(PAF) isabactericidal fluid secreted from the normal prostate. PAF's antibacterial activity is
dependent on adequate prostatic zinc concentrations. PAF is diminished in patients with prostatitis
[10]. Normal prostatic secretions generally maintain a pH of approximately 6.6 to 7.6. With increasing
age the pH of prostatic secretions tends to rise. Patients with prostatitis have alkaline prostatic
secretions ranging in pH from 7-9 [11]. Whether these physiological factors are a cause or effect of
prostatitis is unknown. The introduction of bacteriainto the prostate is multifactorial and includes an
ascending urethral infection, reflux of infected urine into prostatic ducts which empty into the
posterior urethra, invasion of rectal bacteria by direct extension into the prostate or by lymphatic
spread and hematogenous spread. It is postulated that intraprostatic urinary reflux, either with infected
urine or sterile urine, may be the primary aetiology of most bacterial and nonbacterial prostatitis cases
[12,13]. One novel etiologic theory isthat reflux of urine into prostatic ducts causes prostatic
inflammation via high concentrations of purine and pyrimidine base-containing metabolites in
prostatic secretions [14].

Some data represent direct evidence that some men with chronic prostatitis have an autoimmune
component to their disease. The CD4 T cell proliferative response to seminal plasma was statistically
significant when compared with medium alone in men with a history of chronic prostatitis [15].There
are also data indicating presence of 1gG and IgA antibodies against common Gram negative
microorganisms in post prostatic massage urine [16]. Liu S. et a. [17] reported 3 patients with
histologically proven eosinophilic prostatitis and high levels of prostatic specific antigen. So,
Immunology and autoimmunity are potential etiological factors for chronic prostatitis.

Prostatitis is characterised by the presence of acute inflammatory cellsin the glandular epithelium and
lumens of the prostate, with chronic inflammatory cellsin the periglandular tissue. However, the
presence and quantity of inflammatory cellsin the urine or prostatic secretions does not correlate with
the severity of physical symptoms.

Principal regulators of inflammatory and immune responses are cytokines, soluble proteins secreted
by cells of the immune system. In patients with chronic prostatitis were found elevated levels of
TNF-alpha and Interleukin -1beta, Interleukin-6 in the semen [18,19,20,21]. These findings suggested
that the cytokines have an important role in the pathogenesis of prostatitis and that the level of the
cytokines are useful indicators in patients with prostatitis. These factors also may be involved in the
regulation of sperm cell functions and thus may affect male fertility [19,20].
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Serial collection of the urine(VB1,VB2,EPS,VB3) is used to define and identify the organisms
involved. The Stamy-Meares test is a collection of segmented urine samples from the urethra, bladder,
and prostate; it is considered the gold standard for diagnosis.

Chronic bacterial prostatitis (CBP) occurs when acute bacterial prostatitisis treated inadequately due
to resistance, relapse, short-course therapy or because the ductal anatomy of the peripheral zone of the
prostate may have blocked drainage of secretions from the prostate [12]. Among patients with
chronic prostatitis aimost all had a previous bout of acute prostatitis. The most common clinical
feature of CBP isrecurrent urinary tract infections. Subsequently, patients will complain of
obstructive and irritative urinary symptoms (Table 1). Physical exam reveals a palpable, tender

prostate [22,23]. However, patients often present asymptomatic, with a normal prostate gland exam.

The potential value of ultrasound methods in the diagnosis of inflammatory disorders of the prostate is
largely unexplored. In several studies, specific ultrasonographic characteristics in patients with
prostatitis have been described. Also non-specific echogenic qualities in prostatities have been pointed
out. To evaluate ultrasound of the prostate in patients with nonbacterial prostatitis ultrasonographic
images of these patients were compared with those of a healthy control group. Constant dilatation of
the periprostatic venous plexus was seen more pronounced in the control group as well as elongation
of the seminal vesicles. Finally, prostatic calcifications were frequently encountered in both groups
[24]. The leading ultrasonic diagnostic symptoms of chronic prostatitis are capsular thickening and
prostatic calculi, hypoechoic halo in the periurethral region, heterogeneous echo pattern, and also
enlargement and thickening of the septa of the seminal vesicles [24,25]. The severity of the disease
was determined primarily by the presence in the prostate of “true microabscesses" (microcavity of the
irregular form) and pseudomicroabscesses(drop-shaped microspaces) which can be successfully
drained irrespective of their number, size, location and characteristics of the content [25,26]. By
colour Doppler ultrasonographic scanning was shown a marked increase in colour in the
cervico-urethral site and/or around the gjaculatory ducts and close to the seminal vesicles[27]. A
statistically significant accumulation of prostatic calcifications and unilateral seminal gland alterations
was demonstrated in patients with chronic prostatitis. Transrectal prostatic sonography was
recommended for differential diagnosisin cases of chronic prostatitis and prostatodynia[28]. In
patients with pyospermia, caused by chronic prostatitis heterogeneous echo pattern of the prostate and
capsular irregularity was shown also [29]. By power Doppler ultrasonography capsular and
parenchchymal arteriesin normal prostate were seen in radial and symmetrical fashion on coronal
scans, in chronic prostatitis just an isolated capsular vessels was sometime present [30].

L ocalising bacteria from the prostate is paramount in order to diagnose CBP. The Gram-negative
pathogens implicated in acute bacterial prostatitis have also been implicated in chronic bacterial
prostatitis. Most clinicians discount Gram-positive bacteria as causative pathogens in CBP [22,31,32].
Bacteria prostatitis, caused mainly by Escherichia coli, Pseudomonas spp., Enterococcus,
Staphylococcus aureus, Klebsiella pneumoniae, Enterobacter cloacae, and Staphylococcus
saprophiticus [33,34,35,36,37,38]. There are also datain literature indicating the role of anaerobic
bacteriain development of chronic bacterial prostatitis. Szoke | [39] had found in parallel specimens
from 24 patients with chronic prostatitis high colony counts of Gram-positive and Gram-negative
anaerobic bacteria, either alone (18 cases) or in combination with aerobic bacteria (6 cases). After
treatment with amoxicillin/ clavulanic acid or clindamycin for 3-6 weeks samples revealed a decrease
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or total elimination of the symptoms, and no anaerobic bacteria was detected. The molecular studies
have been published reporting the presence of 16S rRNA bacterial sequences in prostate biopsy tissue
that was negative for ordinary bacteria by routine culture in men with chronic prostatitis. Additionally
special culture methods have indicated that difficult-to-culture genera Corynebacterium,
Staphylococcus, Streptococcus and Escherichia were present in expressed prostatic secretions found
to be negative by routine culture techniques [ 36,40,41,42].

Nonbacterial prostatitis (NBP) is the most common type of prostatitis, and occurs eight times more
frequently than bacterial prostatitis [43]. NBP presents with the same signs as bacterial prostatitis;
however, prostatic fluid cultures are negative for presence of bacteria. Inflammation is evident upon
prostatic fluid analysis, and can be identified by a minimum of 10 to 15 white blood cells per high
power field on microscopic examination [23]. Although controversial, implicated pathogens include
Chlamydia trachomatis, Ureaplasma urealyticum, and Trichomonas vaginalis [23,44]. Minocycline
100 mg twice daily, doxycycline 100 mg twice daily, or erythromycin 500 mg four times daily have
been utilised in order to eradicate the suspected pathogens .Erythromycin's antimicrobial activity is
significantly enhanced in the presence of the alkaline pH in prostatic fluid, thus, it achieves high cure
rates of prostatic infection [44]. Treatment duration is approximately 2 to 4 weeks. Prolonged therapy
after treatment failure is not indicated, since nonbacterial prostatitisis generally self-limiting.

Fluoroquinolones and trimethoprim/ sulfamethoxazole (TMP/SMX) (Table 2) are first- and

second-line therapy in the management of CBP, respectively [22,45] due to their broad-spectrum
activity against the most prevalent isolated pathogens [13,46].Trimetoprim inhibits bacterial
dihydrofolate reductase; it works synergistically with sulfamethoxazole to interfere with microbial
folic acid synthesis. Trimethoprim concentrations in prostatic fluid are two to three times that in
serum, thus achieving adequate concentrations at the site of infection [44]. The usual dose is 160 mg
of trimethoprim and 800 mg of sulfamethoxazole, which is equivalent to one double-strength tablet
taken twice aday. TMP/SMX has a good safety profile, with most of the adverse effects limited to
hypersensitivity reactions and gastrointestinal disturbances including nausea, vomiting, diarrhoea, and
anorexia. The fluoroguinolone inhibit bacterial replication and transcription by blocking bacterial
DNA gyrase and subsequent protein synthesis. Prostatic fluid contains lower Fluoroquinolones
concentrations than does serum; nevertheless, appreciable concentrations are achieved in prostatic
tissues to eradicate the most common causative pathogens. From Fluoroquinolones ofloxacin and
ciprofloxacin are recommended because of their favourable antibacterial spectrum and
pharmacokinetic profile [47]. Other antimicrobials include doxycycline, Minocycline, carbenicillin
indanyl sodium, and erythromycin [48] however ,these agents have shown variable results. The
penicillinsinhibit cell wall synthesis, and the aminoglycosides bind to bacterial ribosomes, inhibiting
protein synthesis. The aminoglycosides and penicillins often yield a synergistic bactericidal effect.
Chronic prostatitis warrants at least 6 to 12 weeks of therapy [49]. Usually, the bacteria remain
susceptible to commonly used antimicrobials despite frequent, long term use.

However, poor clinical outcomes have been observed due to poor diffusion of antimicrobialsinto the
prostate and difficulties in achieving therapeutic concentrations within prostatic fluid [22,50,51]. Asa
result, long-term suppressive therapy may be initiated with TMP-SM X given as a single-strength
tablet daily, Trimetoprim 100 mg daily, or sulfamethoxazole 500 mg daily [52]. Surgery may be an
alternative in recurrent cases that are caused by infected calculi [22].Alpha-1-selective blocking
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agents may relieve symptomatology of chronic pelvis pain syndrome [53].

The theory of high concentrations of purine and pyrimidine base- containing metabolites in prostatic
secretions, as the causative factors of prostatic inflammation has led to the use of allopurinol for
treatment of chronic prostatitisin hopes of lowering prostatic levels of uric acid and improving
symptoms. However, the adoption of this treatment has been criticised as premature [54,55].

Adjunctive recommendations may include sit baths, normal sexual activity, and analgesics for painful
urinary symptoms. Spicy foods, caffeine, and alcohol should be avoided ; they may cause bladder
irritation and spasms culminating in reflux of urine into prostatic ducts, thus exacerbating nonbacterial
prostatitis symptoms [23]. If symptomatology persists patients should be referred to a urologist for
evaluation of serious conditions such as urinary bladder carcinoma and interstitial cystitis.

Conclusions

The chronic prostatitisis an inflammatory disease of prostatic gland. The diagnosis of it is difficult
due to the absence of typical clinical symptoms, specific ultrasonographic signs and the sometimes
difficult interpretations of culture results. Treatment of prostatitis is associated with high failure rates;
the use of Fluoroquinolones and Trimetoprim/sulfamethoxazole due to their broad-spectrum
antimicrobial activity and high local concentrations in prostatic tissue allows to treat patients more
successfully.
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CHRONIC PROSTATITIS

REPUBLIC OF ARMENIA



* Prostatitis 1s an infection and /or
inflammation of the prostate gland
which presents with several
syndromes with varying clinical
features: urinary symptoms, sexual

dysfunction, pelvic pain etc
(Krieger 1996).



Objectives

The prostate 1s a privileged site - an area in which
antimicrobial penetration 1s generally poor.

The diagnosis of prostatitis 1s controversial. As a
result, the diagnosis and therapy of chronic
prostatitis remains a challenge.

The efficacy of antimicrobial agents 1s limited, a
long duration of treatment of prostatitis is
required, and failure rates are high (30-40%)[Patel
KB et al 1997].

In this review we will discuss classification,
pathophysiology, diagnosis and treatment of
chronic prostatitis.




Classification of NIDDK(1995).

1.Acute bacterial prostatitis 1s an acute infection of the prostate.

2.Chronic bacterial prostatitis is a recurrent infection of the prostate.

3.Chronic non-bacterial prostatitis/chronic pelvic pain syndrome
(CPPS), exists where there 1s no demonstrable infection. Subgroups of
this class are:

3.1.Inflammatory chronic pelvic pain syndrome, where white blood
cells are found in the semen, expressed prostatic secretions (EPS), or
voided bladder urine-3(VB-3).

3.2.Non-inflammatory chronic pelvic pain syndrome, where white
blood cells are NOT found in semen, EPS, and VB-3.

4.Asymptomatic inflammatory prostatitis (AIP), where there are no
symptoms, but white blood cells are found in prostate secretions or in
prostate tissue during an evaluation for other disorders

National Institutes of Diabetes and Digestive and Kidney
Diseases (1995)



Pathophysiology

1. Prostatic antibacterial factor - PAF , a bactericidal fluid i1s
diminished in patients with prostatitis [Fair W et al 1976].

2. Patients with prostatitis have alkaline prostatic secretions ranging
in pH from 7-9 [Pfau A 1978].

3. The introduction of bacteria into the prostate by:

ascending urethral way,

reflux of infected urine into prostatic ducts, which empty into the
posterior urethra ,

invasion of rectal bacteria by direct extension into the prostate or by
lymphatic spread ,

and hematogenous spread.
This all can be the primary aetiology of most bacterial and non-
bacterial prostatitis [Drach G 1986].

4. The reflux of urine into prostatic ducts may cause prostatic
inflammation via high concentrations of purine and pyrimidine base-

containing metabolites in prostatic secretions [Persson B 1996].



Immunological evidences

 The CD4 T cell proliferative response to seminal plasma
was statistically significant higher in patients with chronic
prostatitis [Alexander R 1997 |.

* The presence of IgG and IgA antibodies against common

Gram negative microorganisms in post prostatic massage
urine [Shortliffe L 1989].

« Histologically proven eosinophilic prostatitis [Liu S 1992].



Cytokines

In the semen of patients with chronic prostatitis elevated levels of
cytokines, soluble proteins secreted by cells of the immune system
were found . They are:

TNF-alpha,
Interleukin -1beta ,

Interleukin-6 [Alexander R 1998].

These findings suggest that cytokines have an important role in
the pathogenesis of prostatitis and that cytokine levels are useful
indicators in patients with prostatitis



Bacterial prostatitis

Bacterial prostatitis is caused mainly by aerobes [Dominigue GJ,

1998]:

Escherichia coli,

Pseudomonas spp.,
Entercoccus faecalis ,
Staphilococcus aureus,
Klebsiella pneumoniae,

Enterobacter cloacae,

Staphylococcus saprophiticus .

And anaerobes [Szoke 1, 1998].

Additionally special culture methods have indicated that difficult-
to-culture Corynebacterium, Staphylococcus, Peptostreptococcus,
Streptococcus and Escherichia were present in expressed prostatic

secretions found to be negative by routine culture techniques [Tanner
MA 1999].




Nonbacterial prostatitis

Nonbacterial prostatitis (NBP) 1s the most common type
of prostatitis, and occurs eight times more frequently than
bacterial prostatitis [Crawford ED 1987].

Causative factors are:

Chlamydia trachomatis,

Ureaplasma urealyticum,

Trichomonas vaginalis [Moul JW1993, Kim ED 1994 ].



Diagnostic procedures

Laboratory studies:

Stamey-Meares test: serial collection of the urine and
prostatic juice (VB1; VB2; EPS, VB3),

Urine analysis and culture

Sperm culture

Imaging studies:

Transrectal Ultrasound

Color Doppler Ultrasound

For the evaluation of prostatic abscesses and suspected
neoplasms computed tomography, cystoscopy and iv
urography may be useful.



Transrectal and Colour
Doppler Ultrasound

The leading ultrasonographic diagnostic
symptoms of chronic prostatitis are:

capsular thickening
prostatic calculi

hypoechoic halo 1n the periurethral region

heterogenous echo pattern

enlargement and thickening of the septa of the
seminal vesicles [De la Rosette 1992, Gus’kov

1997]

Colour Doppler Ultrasound shows isolated
capsular vessels [Sauvain 1997].




Treatment

* Fluoroquinolones :

« OFLOXACIN -200mg - 400mg 3 weeks
e Norfloxacin - 400mg 3 weeks
« Ciprofloxacin - 250mg - 500mg 3 weeks

 Nonsteroidal Antiinflammatory Drugs:

 Voltarene 2 weeks

 In case of non-bacterial prostatitis:
* Doxycycline - 100mg 3 weeks

 Flagyl - 500mg 2-3 weeks



Conclusions

Prostatitis is a disease that causes men substantial
morbidity

In chronic bacterial prostatitis a variety of aerobic and
anaerobic bacteria can be isolated. Nonbacterial
prostatitis is the most common type of prostatitis and is
associated with C. trachomatis, U. urealiticum and T.
vaginalis

Cytokines have an important role in the pathogenesis of
prostatitis

Doppler and transrectal prostatic ultrasonographic
imaging a potential value in the diagnosis of prostatitis.

Treatment is difficult and requires prolonged high
dosage antibiotics and careful  monitoring.
Fluoroquinolones are most effective.
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ABSTRACT

The relationship between the use of ovarian induction drugs and the risk of ovarian cancer has been reported since the
late eighty’s. Due to the large number of women that are nowadays under infertility treatment and the discouraging
fact the there are no ways to decrease the mortality of ovarian cancer since there are no efficient screening methods,
the ability to answer the question about the relation between infertility drugs and the risk of ovarian cancer is of
striking importance.

Analysisof 4 cohort studiesand 8 case-reports published until 1999 has been done in relation to the use of infertility
drugs and the risk of ovarian cancer.

Although some studies have shown an increased risk of ovarian cancer with the use of infertility drugs, no conclusion
can be drawn from the available published evidence, because of methodological problems making them neither
comparable nor reproducible.

Key words: Ovarian neoplasm; infertility; infertility drugs, female

INTRODUCTION
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The question whether fertility drugs could increase the risk for ovarian cancer started in 1993 with the report of
Whittmore et a (1) who associated the use of ovarian stimulation drugs with an increased risk for developing ovarian
cancer.

Drug induced ovarian stimulation became available in the mid sixties, with the introduction of clomiphene citrate
(CC), and human corionic gonadotropin (hCG) (2). In the beginning, those drugs where only used in women with
ovulation disorders. The trends have changed with the years.

In 1995 it was estimated the number of women aged 15-44 with impaired fertility was 6.1 million(3). According to the
1996 Assisted Reproductive Technology Success Rates National summary from the US, based on the report of 300
assisted reproductive technology (ART) clinics, only 14 % of women who underwent ART had ovulation disorder(4).
The number of cyclesinduced for that year was 49.584, whereas the total number of cyclesfor the year 1992 was
37.995(5). This means an increase of more than 30% for a period of 4 years. 70 % of the women where between 30
and 39 years old.

Ovarian cancer isthe principal cause for mortality among gynecological cancers(6). Thisis because most of the cases
are diagnosed at |ate stage, due the lack of a screening methods for early diagnosis. The incidence for ovarian cancer
varieswith ageing (7). (table 1)

Why, theoretically, could ovulation stimulation drugs increase the risk for ovarian cancer? On one side, there isthe
theory of «incessant ovulation», described by Fatallah in 1971 (8). He states that ovulation left a mechanical sequel,
like amitotic stimuli to the ovarian epithelium. This theory has been supported by the fact that the only two well
recognized protective factors for ovarian carcinoma are pregnancy and the use of oral contraceptives (1, 9-12) , both
related to the anovulation they produce.

The other theory is the «gonadotropin hypothesis». Stadel (13) hypothesized that the permanent exposure to
persistently circulating levels of gonadotropins had a carcinogenic effect on the ovarian epithelium. Thistheory is also
supported by the protective effect of pregnancy and the use of oral contraceptives, because of the inhibition of the
secretion of pituitary gonadotropins, and also by experimental models that have shown that in animal models, ovarian
tumor growth can be induced by gonadotropins and inhibited with the administration of gonadotropin-releasing
hormone agonist. (14,15).

To be able to answer whether ovulation induction drugs can increase the risk of ovarian cancer is therefore of striking
importance, considering the potential impact it could have on the future of women under infertility treatment.

OBJECTIVES

The objectiveisto review the available evidence about the use of infertility drugs and the risk of ovarian cancer, and
delineate what an analytic study must have to be able to prove or not thisimportant issue.

METHODS

Bibliographic search in MEDLINE and areview of the references obtained.

Analysis has been made from the evidence published until now, especially the analytical studies, in reference to the
use of ovulation induction drugs for the treatment of infertility and the risk of ovarian cancer. There is a description of
each study, their results, and their strength and limitations.

RESULTS
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There are 59 cases of ovarian cancer in relation to the use of infertility drugsin form of case reports until today
(16-36), thefirst of them described in 1982. All of them have reported the use of ovarian induction drugs before the
diagnosis of ovarian cancer was done, but some of them lack the time between the exposure and the time of diagnosis
(17,22,24), while in others the diagnosis was made during treatment or lessthan 1 year after the treatment
(18,21-23,25,27,29-33). The age range at the time of diagnosis was from 21 to 41 years. The different histologic types
reported where adenocarcinoma 42%, borderline 27%, granulosa-cell 29% and malignant melanoma 2%. The fact that
more than 50 % of the tumors reported where low potential is possibly in relation to the reported ages of those women

There might also be a detection bias, since the women under infertility treatment are very closely followed, what
increases the chances of diagnosis for otherwise asymptomatic tumors. There are in these case reports ainconsistency
in the data reported, like type of infertility, or familiar history of ovarian or breast cancer.

Therefore, arelation cause-effect can not be drawn from these case-reports. They may be simple hypothesis
generators.

ANALYTICAL STUDIES

Cohort studies (Table 2)

Rossing et a (37) examined a cohort of 3837 women evaluated for infertility between 1974 and 1985. The diagnosis
of infertility was being unable to conceive after one year. 64% of the cohort were exposed to ovulation induction
drugs. The cases where compared to the general population from the same area (Seattle, US) and to a sub-cohort of
randomly chosen 135 women from the cohort. Eleven cases of invasive epithelial carcinoma or borderline or
granulosa-cell from the ovary were detected (four, five and two respectively).

The SIR for invasive ovarian carcinoma, in comparison to the general population, was 1.5 (95% CI 0.4-3.7), and for
borderline tumors, the SIR was 3.3 (95% CI 1.1-7.8) When comparing the type of infertility, the presence of ovulatory
abnormalities doubled the risk for ovarian carcinoma, SIR 3.7 (95% CI 1.4-8.1). When the type of drug used was
compared, only the use of CC for more than 12 cycles was statistically significant, for ever users the RR was 2.3
(0.5-11.4), less then 12 month users, RR 0.8 (0.1-5.7), more than 12 months, RR 11.1 (1.5-82.3), and it was observed
in both the nulliparous and parous women. When eliminating the granulosa-cell tumors from their analysis (38), the
risk was attenuated but still elevated for those women with more than 12 cycles of CC RR 6.7 (0.8-58.8). The
increased risk was observed in both women with ovulatory abnormalities (RR =7.4 95%CI 1.0-53.1) and women
without them (RR= 9.1, 95% CI 1.0-86.5) (2).

The strengths of this study are 1) information about type of infertility, 2) type and number of cyclesfor each induction
drug, 3) thelocation at the end of the study of 96% of the women.

The limitations of this study are 1) the short time of follow up for ovarian cancer, with amedian of 11 years, 2) the
lack of registry of oophorectomy in the cohort and 3) no register of familiar history for ovarian or breast cancer.

The largest cohort carried among infertile women was published in 1995, conducted by Venn et al. (39). Their cohort
was 10.358 women registered for IVF program between 1978 and 1992. Of them, 5564 were exposed to induced
ovulation for at least one cycle. The median length of follow up was 5.2 years for the exposed group and 7.6 years for
the unexposed, with only 51% of the women followed up for at least 5 years.

They found three invasive ovarian cancers in each group. Compared to general population, the SIR was of 1.7 (95% CI
0.55-5.27) for the exposed women and the SIR for unexposed women was 1.62 (95% CI 0.52-5.02). The risk remained
similar after including only the women with more than five years of follow up.

When comparing the type of infertility, ovarian disorders vs. unexplained, the SIR was 6.89 (95% CI 2.9-16.8). The
relative risk after adjustment to exposure to IVF, of unexplained infertility , was significant RR 19.19 (95% ClI
2.23-165).
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Although the large sample size, the study limitations are 1) no register of the type of infertility drugs to women were
exposed, 2) the short median follow and only 51% follow up for 5 years, 3) more than 35% of the women in the
unexposed group could not be located, 4) no information about parity or use of oral contraceptives, 5) no information
about oophorectomy, 6) the inclusion of women with only one cycle were included in the analysis, and 7) no register
of familiar history for ovarian or breast cancer.

Modan et a (40), evaluated a cohort of 2496 infertile women treated between 1964 and 1974, with a mean follow up
of 21.4 years, and amean age at the end of the follow up of 50.0 years. 1309 received treatment with ovulation
induction drugs. They divided infertility in hormonal and non-hormonal.

There were 12 cases of ovarian carcinomaidentified vs. 7.2 cases expected, SIR 1.6 (95% CI 0.8-2.9) when compared
to general population, half of them in the exposed group. For the much higher prevalence of nulliparity and family
history in the cohort compared to the reference population, sensitivity analysis was done, with an expected SIR for
nulliparity of 2.4 and 4.9 for familiar history. In relation to the use of infertility drugs, there were no differences
between users and no users ( SIR 1.7 versus 1.6 respectively). When the use of ovulation induction drugs was analyzed
only clomiphene citrate showed an increase in the risk for ovarian cancer, with a SIR 2.7 (95% CI 0.97-5.8). There
were no cases within the users of the other infertility drugs. When comparing type of infertility, the non-hormonal
showed an increase in the risk for ovarian cancer SIR 2.7 ( 95% CI 1.0-6.0).

The strength of the study are 1) the long follow up, 2) the information about confounding variables such as parity, use
of oral contraceptive and family history, of cancer

The limitations are 1) the limited power, since arelatively small number of ovulation-treated women were included,
2) after identifying the confounding variables, they were not analyzed further, 3) the mean age of 50 years at the end of
follow up, 4) the information about type of infertility.

The cohort reported by Potashnik et al. (41) evaluated 1197 infertile women attending a fertility clinic from 1960 to
1984. Fertility was defined as the failure to achieve pregnancy for more than 1 year. 780 of them were exposed to
ovulation induction drugs. The mean duration of follow up was 17.9, with amedian age at the end of the diagnosis of
44 years. Only two cases of invasive ovarian carcinoma were found, one in the exposed group. Thisresultsin a SIR of
0.68 (95% CI 0.01-3.80) for the exposed group and for the unexposed a SIR of 1.35 (95% CI 0.02-7.49). The single
case found in the exposed group had received two courses of clomiphene citrate, with a SIR 1.9 (95% CI 0.02-10.5).

The strengths of the study are 1) long latency time, and 2) accurate data on type of drug, number of cycles and total
dose.

The limitations are 1) the cohort size, 2) lack of information about confounding variables such as parity, use of oral
contraceptive and family history of cancer, and 3) the median age at the end of follow up, so the population did not
enter into the period of life with more risk for ovarian cancer.

Case control studies (Table 3)

Whittemore et a. (1), in 1992 presented an analysis from 12 case control studies of ovarian cancer in the US. Only
three of them included data on infertility, use of infertility drugs and invasive ovarian cancer on 622 cases and 1101
controls. Infertility was defined as the difficulty in conceiving or in carrying a pregnancy to term. Among these, 96
cases and 135 controls were infertile, and only 20 women in the cases and 11 in the controls were exposed to ovulation
induction drugs. The information about specific type of infertility drugs used was incomplete. Data were collected
between 1977 and 1981. The risks were evaluated after adjusting for age, parity, contraceptive use and breast feeding.

The odds ratio for epithelial ovarian cancer according to the use of fertility drugs was OR 2.8 (95% Cl 1.3-6.1) and
for the non users the OR was 0.91 (95% CI 0.66-1.3) when compared to women with no clinical history of infertility.
When comparing nulligravid to gravid women between the ever users, the risk was greater among the nulligravid, OR
27.0 (95% CI 2.3-315.6) vs. OR 1.4 (95% CI 0.52-3.6).
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The strengths of this study are primary the magnitude of the observed odds ratio especially for the nulligravid women.

The limitations are 1) the small number of women exposed to fertility drugs, 2) lack of information about familiar
history of cancer and type of infertility, 3) a maybe to broad definition of infertility, with no specification of time
interval , 4) lack of information about type of infertility drug and doses, and 5) not having restricted the analysis to
women diagnosed as infertile, since they are more comparable. Glud et a. (2) reanalyzed the risk estimates, using
infertile women that were not exposed to infertility drugs as a reference group. The crude RR related to fertility drug
use, (comparing only infertile women) and related to the parity state showed an increase for the nulligravid ever users
RR 12.0 (95% CI 2.0-71) and for the gravid ever usersaRR 1.5 (95% CI 0.6-4.0). Kaufman et al. (42) did the same
calculations with similar findings, but they used the raw data, not adjusting for age and breast feeding.

Harris et a. (43), from the same collaborative case control trial, analyzed the data regarding the risk for borderline
ovarian tumors with the use of ovulation induction drugs, using the same trials that included data about infertility and
use of infertility drugs. The cases were 88 borderline tumors and the controls were 752, for the same period of time
and only 4 women in the cases and 9 in the controls were exposed to ovulation induction drugs. The relative risks were
adjusted for age, use of oral contraceptives, parity, breast feeding and study.

Relative to women who did not report infertility, the OR associated with the use of infertility drugs was 4.0 ( 95% CI
1.1-13.9) vs. never usersthat had a OR of 1.6 (95% CI 0.8-3.1). When the analysis was restricted to only women with
an history of infertility (2), the crude estimate relative risk for the ever users was 2.5 (95% CI 0.7-9.0).

Franceschi et al. (44), evaluated 195 epithelial ovarian cancers with 1339 controls, between 1992-1993. Infertility was
defined as an unsuccessful effort to achieve pregnancy for more then two years. No data were collected about the type
of infertility, the type of drug used, nor the doses, since the study was not designed to evaluate infertility. Only 4
women among cases (2%) and 34 among controls ( 2.6%) reported a history of infertility. Fertility drugs were used
only in 1.9% of the cases and in 1.5 % of the controls. The relative risks were adjusted for age, use of oral
contraceptive, parity, breastfeeding and study.

No difference was found between users and non-users RR 0.7 (95% CI 0.2-3.3). When the analysis was restricted to
only women with a history of infertility (2), the crude estimate risk was 1.3 (95% CI 0.7-2.4).

The limitations of the study are 1) not being designed to evaluate ovulation induction drugs, 2) lack of information
about type of infertility drug and doses and type of infertility, 3) definition of infertility, and 4) low prevalence of
infertility.

Shushan et al. (45) evaluated 200 women with epithelial invasive or borderline ovarian cancer (164 and 36
respectively ) and 408 controls, between 1990 and 1993. Women had to be born after 1929, to being able to have being
exposed to fertility drugs. The analysis were performed for all the cases together (invasive and borderline) and for the
borderline alone. Infertility was not defined. Infertility prevalence was 17% in cases and 11.3% in controls, and use of
infertility drugs was 12% in cases and 7.1% in controls.

The adjusted odds ratio for women with epithelial ovarian cancer ever exposed to any fertility drug was 1.31 ( 95%
Cl 0.63-2.74) and for borderline ovarian tumors it was 3.52 ( 95% CI 1.23-10.09). The adjusted OR when comparing
the different drugs used with the non-users, showed for the epithelial ovarian cancer and the use of HMG 3.19 ( 95%
Cl 0.86-11.82) and for borderline tumors 9.38 ( 95% CI 1.66-52.08). When the analysis was restricted to only women
with an history of infertility (2), the ever users had a slightly increased crude risk, RR 1.4 ( 95% CI 0.5-3.6), whereas
comparing only in the borderlines, the ever users had arisk of RR 9.4 ( 95% CI 1.7-52.1). No association with the use
of CC wasfound.

The strength of the study are 1) a proper statistical design, 2) information about type and dose of the fertility drugs, 3)
information about parity, familiar history of cancer, use of oral contraceptives.

The limitations are 1) data collected by telephone (recall bias), 2) 25 % of the patients died before contacted, 3) lack of
data about specific type of infertility, 4) combining for the analysis both the epithelial and borderline tumors, 5) no
calculation of the risk separately for nulliparous and parous women.
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In the case control study by Mosgaard et a. (46) 684 cases of invasive ovarian cancer (from atotal of 1372 cases
identified and verified) were analyzed. Women less than 60 years, diagnosed with ovarian cancer during 1989 and
1994 and 1721 controls were included. Infertility was defined as difficulty for more than 1 year to achieve pregnancy.
Twenty-two percent of the cases reported infertility, from which only 20% received drugs for infertility treatment, and
15 % of the controls were infertile.

After adjustment for confounders, the OR for ovarian cancer was 2.26 ( 95% CI 0.92-5.58) among treated nulliparous
women and 0.73 ( 95% CI 0.29-1.82) among treated parous women, as compared to nulliparous without infertility.
The risk of ovarian cancer among treated infertile vs. non treated infertile women was 0.83 ( 95% CI 0.35-2.01) for
nulliparous and 0.56 (95% CI 0.24-1.29) for the parous. No changes were seen after stratification for the different
types of drugs. There were no differences when different types of invasive cancers were analyzed.

The strengths of the study are 1) the identification and verification of the tumors, 2) high proportion of the controls
included (81%), 3) stratification according to parity and also only for the infertile population.

The limitations are 1) 50% of the identified cases could not be analyzed either due to they were dead (36 %) or refused
to participate, 2) data collected by questionnaire (recall bias), 3) lack of information about specific type of infertility
and accurate datafor the specific drugs used.

Parazzini et al. (47) analyzed 971 cases of epithelia invasive ovarian cancer and 2758 controls, with a overall
participation of > 95% for both cases and controls. Women were less than 75 years old. They were interviewed less
than 1 year after the diagnosis was made. Infertility was diagnosed as active efforts to achieve pregnancy for more than
2 years. Only 14 cases (1.4%) and 45 controls (1.6%) reported infertility as defined above, and only five cases ( 0.5%)
and eleven controls (0.4%) reported having ever used fertility drugs.

When compared to never users, the multivariate OR for ever userswas 1.1 ( 95% CI 0.4-3.3), and no differences were
found when the duration of use was calculated.

The strengths of the study are 1) high participation from both cases and controls.

The limitations are 1) the low statistical power due to the low prevalence of use reported (most of the fertility
problems were identified before efficacious treatment was available), 2) lack of information about specific type of
infertility and accurate datafor the specific drugs used.

The same Italian group (48) published a case control study for the risk of borderline ovarian tumors (not included in
the previous report) and the use of infertility drugs. Ninety-three cases of borderline tumors were compared to 273
controls. Patients were interviewed less than 1 year after the diagnosis was made. Infertility was diagnosed as
unsuccessful active efforts to achieve pregnancy for more than 2 years. Only three cases and no control reported
infertility, and four cases (4.3%) reported ever used fertility drugs vs. no controls. The difference was of statistical
significance, the Fisher exact test P value was 0.004 (not included in table 3).

The limitations of the study are 1) the low prevalence of infertility and use of ovulation drug reported, 2) lack of
information about specific type of infertility and accurate data for the specific drugs used.

In the study published by Mosgaard et al. (49) 231 cases of borderline ovarian cancer (from 263 identified) were
compared to the same control group previously reported (45) (1721 women). Infertility was defined as difficulty for
more than 1 year to achieve pregnancy. Twenty-two percent of the cases reported infertility, from witch only 20%
received drugs for infertility treatment. In the case group, 53 (22.9%) reported infertility, and 245 (14.2%) in the
control group.

Among infertile women 32% of the cases and 24% of the controls had used fertility drugs, corresponding to an OR of
2.19 (95% CI 1.24-3.85), after adjustment for age. In the multivariate analysis, infertile nulliparous women ever users
did not have an increased risk compared with never users OR 1.5 ( 95% CI 0.51-4.39). For the users of CC and hCG ,
the OR was 3.01 (95% CI 0.73-12.33) and was 0.91 (95% CI 0.14-6.13) for women treated with hMG and hCG. There
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were no differences among parous infertile women.

The strengths of the study are 1) stratification according to parity, 2) the high identification and validation of the
tumors.

The limitations are 1) lack of information about the time of diagnosis ( surveillance bias), 2) data collected by
guestionnaire (recall bias), 3) lack of information about specific type of infertility.

DISCUSSION

The possibility that fertility drugs may increase the risk of ovarian cancer is of vital interest to many women and their
physicians. There are women being exposed to infertility treatment and ovulation induction drugs, without ovulation
disorders and there are no satisfactory means of detecting ovarian cancer early enough so that the clinical course of
this disease could be affected. On the other side, infertility by itself might be arisk for ovarian cancer(2,19, 39).

The awareness of the women about ovarian cancer is also important. On areport by Rosen et al.(50), the maximum
risk that a group of infertile women was able to tolerate was measured and they awareness of ovarian cancer. Almost
80% accepted an increased risk of ovarian cancer, but only 24% had the idea that until today there was no cure for
most of the ovarian carcinomas. Ten percent of these women stated that they would not accept an increased risk of
ovarian cancer.

The published data available until now shows neither a striking increase in the risk nor an absence of the risk of
invasive ovarian cancer with the use of ovulation induction drugs.

In general, most of the epidemiological studies described above are hampered by methodological problems, that affect
their study power, like small sample size and lack of sample size calculations, short follow up time, low prevalence of

infertility and fertility drug use, and also lack of information about important confounding variables, which could have
underestimate the real effect.

When considering the studies that have full information on the specific use of ovulation induction drugs (37,39-41,45)
, three of them ( 37,39,44) showed that there was an increased risk among infertile women who had ever used
infertility drugs, and an even higher risk was found when comparing them with other infertile women that had never
used such drugs.

Higher risks were aso found with specific types of drugslike for CC in the study by Rossing et al.(38), or (MG in the
study by Sushan (45), but not in the others.

In the case of borderline tumors, four studies (37,43,45,46) have showed a statistical significant increase of the risk
for the users of infertility drugs. Rossing (37) related it to the use of CC for more than 12 cycles and Shushan (45) to
the use of hGM.

A very important question has been raised, but the data currently available are basically not adequate, for the reasons
stated above, for drawing a conclusion in either direction especially in the case of the invasive epithelial ovarian
tumors.

What would be necessary in future studies to avoid all the methodological bias that have been previously described?
The compl ete data about infertility and separation according voluntary nulliparity and infertility, the exact causes of
infertility, the treatment received with doses and number of cycles, if these women achieved pregnancy after the
infertility treatment, the family history of cancer, previous exposure to other kind of hormonal treatment. Also the
studies will have to follow these women (in case of cohorts) for a least 30 years, so they reach women’s peak
incidence of ovarian cancer. Such studies have been reported to have started in the US, conducted by the National
Cancer Ingtitute; in Denmark, conducted by the Danish Cancer Society and in the Netherlands(2,42). They reported on
cohorts of 10.000-20.000 women diagnosed infertile.
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Table 1 Risk of ovarian cancer according to age (7)

Age group Rates per 100000
15-44 31
45-54 14.94
55-64 22.45
+65 28.47
All ages 6.3

Table 2 Cohort studies of infertility drug use and the risk of ovarian cancer
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Study Compositionof Mean  Noof cases Risk of ovarian cancer
Type

cohort length of T
follow up
of
cohort
Rossing et a. Women referredSubcohort of 135 12.3yearsl1l cases(4  Compared with general
(37),1987  forinfertility 0 invasive,5  population
1974-85 64% ever users of borderline, 2 _
ovulation induction granulosa-cell) Invasive SIR 1.5
drugs (0.4-3.7)
Total 3837 Borderline SIR 3.3 (
1.1-7.8)
Compared with infertile
women*
Ever CCuseRR 2.3
(0.5-11.4)
1-11 months CC RR
0.8 (0.1-5.7)
12+ months CC RR
111 (15
82.3)
after excluding
granulosa cell
RR 6.7 (0.8-58.8)
Vennetal. Infertilewomen Total 10358 5.2years 6 cases(3in Compared with general
(39),1995 refaredtoIVF for theexposed population
pro