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Objective: To determine and cornpart tk 6equency of antibiotic use hr pbngatmn of 

pregaancy (POP) ktween 1996 and 1999 m women admitted hr pretem labour (PTL) 

or preterm premature rupture of membrane (PPROM) and to examine tbe effect of 

antibiotic use on POP. 

Design: A c r o ~ s - ~ o n a l  study design was used. 

Results: Resuits showed an overall increase in antepartum antibiotic use h m  1996 to 

1999. Trend fbr iocreased antliiotic use was observed at all sites with FMC having the 

most simcant increase. Women with PPROM who received antibiotics had a mcan 

POP (admission to delivery) of 13.3 days compared to 11.4 days in those with no- 

antibiotics. Women with PTL who received antibiotics had a shorter POP than those who 

did not receive any antibiotics. 

Conclusion: Anteparturn aati'biotic use i n c h  from 1996 to 1999 in CRHA. Women 

with PTL did not seem to benefit fiom antibiotic use for prolongatioa Pregnancy was 

prolonged by 48hr in women with PPROM who received antibiotics compared to those 

who did not 
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CHAPTER ONE: INTRODUCI'ION AND PURPOSE 

1.1 Introduction to tbe R a m d  Probkm 

Worldwide, pretam labour and prcterm premature ruptm of membranes both 

remain leading probtems in health care. Merm birth (befire 37 weeks of gestation) 

complicaks about 1W of pregnancies and is tesponsl'ble fbr 75% to 80% of pehatd 

morbidity and mortality (Mercer et aL 1997a). It is estimated that in the United States, 

the national health am cost of pre- is more than $4 billion anrmally (Mercer et al. 

1997a). Unfbrtunately, over the past two decades the incidence of pretm birth has risen 

despite improvements in perinatal care and the introduction and use of therapeutic and 

prophylactic agents (Sawdy et aL 1999; Goldenberg et aL 1998). 

Spontaneous pretenn labour with intact mernbrillmes (PTL) and preterm premature 

rupture of membranes (PPROM) are each responsible for about 25 to 40 % of preterm 

births (Chaim et al. 1998; Romero et al. 1993). PPROM is defied as rupture of 

membranes before 37 completed weeks of gestation and before the onset of contractions. 

A wide range of medical complications, demographic, socioeconomic and 

obstetric factors have been implicated in causing preterm labour and premature rupture of 

membranes (Mercer et al. 1997a). About 20% of preterm b i i  are related to obstetric 

complications, w k h  resuit in immediate delivery. The Reterm Prediction Study bas 

also identified an i n d  risk of prettrm birth associated with o k  factors such as 

previous pnterm b i i  black etbnicity, and age greater than 30 years. However, about 

omhalfof the pntcrm births have an unknown ctiobgy [Svare et aL 1997). It has been 

strongly suggested that idkction (e-g. rainary tract, !ow and upper genital tract) is 
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an important risk &or fbr initiation of PTL or PPROM (Andrews et aL 1995; Mercer et 

aL 1996). 

Tbe ultimate goal of prolongation of pregnancy, in cases where it is advantageous 

to the fetus, is to reduce gestational age-dependent neonatal complications related to 

prematurity such as low birth weight. Inhuts with birth weight less than 1 HH)g account 

for 65% of neoaatal mortality. During the intend h m  24 to 32 weeks gestation, an 

additional week in utcn, significantly increases perinatal survival. At 24 weeks, neonatal 

survival is estimated to be about IT/&, at 26 wetks SW, and rising to 95% at about 32 

w k s  gestation (Higby et al. 1993). 

Treatments used for prolongation of pregnancy include therapeutic tocolysis, 

maternal wrticosteroids sdmlntstratl . . 'on and maternal antepartum antibiotics treatment 

(Mercer et aL 1997a). 

The potential theoretical benefits of antibiotic use m the setting of premature 

rupture of membranes or preterm labour include the treatmnt of subclinical hauterine 

infixhns that may be responsible fbr azmbrauc rupture or initiation of preterm labour, 

and the prevention of ascending infktion subsequent to the pretenn premature rupture of 

membranes (Mercer et al. 1998). 

However, the use of mtiiiotic therapy fbr p r o l o m n  of pregnancy m we of 

PPROM or PTL has been a c~ntroversial strategy. The Cochrane Database of Systematic 

Reviews has concluded that, m, overall b e f i t  h m  antiiiotic treatment of prcterm 

labour with intact membranes was observed m m a t d  outcomes, but the results raised 

concernsaboutan~inpctinatalmortality~etal2000).  
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On the other band, the C o c h e  Datahe has conchtded that anti'biotic treatxmnt 

tbllowing preterm premature nrpute of mem- is e f f d e  in prolonging pngnancy 

as well as m reducing maternal and neonatal infectious morbidity (Kenyon et aL 1999). 

Consequently, despite controversies with respect to its effectiveness, anti'biotic 

treatment has become a signiscaut option in tbe tberapnrtic management of preterm 

labour and PPROM for prolongation of prepncy and reduction of neonatal 

complications related to inkction and pnmahrrity (lamnot 1998; Keirse et al. 1995; 

Goldenberg 1998). 

It has been speculated that the hquency of antibiotic use has also increased in the 

Calgary region as a resuit of the published evidcnce h r  benefits of this treatment strategy 

(Pwsonal communication; Dr. Wood, November 1999). 

However, the efficacy of this practice in all populations of women with PPROM 

or preterm labour is still unknown. In addition, increased use of antibiotics in mothers 

may pose problems to the W of both the mother and the infant by selecting for 

antibiotic-resistant microorganisms and causing an increase of adverse reactions (Towers 

et al. 1 998; Gibb et aL 1997). 

Therefore, it is important to examhe the changes and current practices of 

antibiotic mahxmt and its impact on the proLoq@ion of pregnancy in the Calgary region 

as a first step towards estabkbg and implementing and standards of care for 

women with PTL or PPROM 



13 StudyObj&es 

The specific objectives of this study are: 

1 )  To determine the ikquency of adiiotic use for prolongation of pregnancy in women 

admitted to the hospital with preterm labour d intact membranes or with preterm 

premature rupture of membranes (PPROM) greater than 12 hours, within the Calgary 

Regional Health Authority (hereafter r e M  to as CRHA) m 1999. 

2) To compare the frequency of antiiiotic use for prolongation of pregnancy dwing the 

year 1996 (January 1 * to December 3 1 " ) with the year 1999 (January l* to 

December 3 I*). 

3) To examine the association between antibiotic use awl prolongation of pregnancy 

(days) in women admitted to the hospital with preterrn Iabour and intact membranes 

or with pretm premature rupture of membranes (PPROM) greater than t2horns, 

within the CRHA. 

13 Study Questions 

1)  What proportion of women in preterm labour and intact membranes or with PPROM 

greater than 12 hours received antibiotic treatment for prolongation of pregnancy 

between January 1 *, I999 and December 3 1" , 1999? 

2) Is there a difference in the proportion of antiiiotic use for prolongation of pregnancy 

m women with preterm labour and intact membranes or with PPROM greater than 12 

hours, between January 1' to Lhxcmber 3 la, I996 and Jauuary 1" to December 

31', 1999? 
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3) Is there an association between auti'biotic use and prolongation of pregnancy among 

the women admitted to the bospitaI with prcterm labour and intact m e m b s  or with 

PPROM greater than 12 hours, within the CRHA? 



CBAPTERTWO. I.xmRATURE REVIEW 

2.1 Iatroduction 

This chapter 6rst pvides an overview ofpreterm labour arsd premature ruptlrre of 

membranes, the risk hctors, their relationship with infection and their management. 

Then, it reviews the available literature on antiwtic use fir treatment of prrtam labour 

and pre- rupbm of m e m m  aad its effect on prolongation of pregnancy. 

2.2 Pmtermhborv 

Preterm labour is defined as labour occurring after 20 weeks but before 37 weeks 

of gestation and it complicates 5% to 15% of all pregnancies (Perno ll. 199 1 ). It has been 

estimated that approximately 25% to W/b of all preterm births resulted fiom spostaneous 

preterm labour. If not prevented, pretcrm labur results in pretem delivery. Diagnosis of 

preterm labour is not easy. It is based on clinical o M o 1 1 s  However, in order to 

initiate appropriate treatment. it is vcry importam to differentiate "true" preterm hbour 

fkom Yalse" pretenn labour. The diagnosis of preterm labour maybe in error in abut 

40% to 7W of cases if uterine contradon is used as the sole criteria for diagnosis 

wigby et aL 1993). The presence of uterine contradons occurring at least twice every 

10 minutes, ~ ~ e d  by cervical dilation of 2 2 cm or effacement of 2 800/0 or 

documented cervical changes over 1 hour in the pnsence of uterine activity or bulging 

membranes are all diagrmstic signs of preterm labour with intact membranes. 

The etiology of pretenn labour is multi-- There are certain risk factors 

that are strongIy associated with an incnased incidence of preterm labour. Among the 

risk fktors known to predi(spose prepant wonm to preterm labour are: I )  previous 
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preterm labour, 2) uterine anomalies, 3 )  placenta 4) incompetent cervix, 5) 

muitiple gestation, 6) rnateraal age bcbw 16 yeas or above 35 years, 7) ptetenn rupture 

of membranes and 8) infection such as pytlonephritis (Perrmll, 199 1 ; Roberts et al. 

1990). Also associated with preterm labour and birth are bw socioeconomic class, 

cigarette smoking, poor nutrition and low My-weight during pregnancy (Steer et aL 

1999). 

23 Reterm Preammm Rupt~re of Membmm 

Premature rupture of membrane (PROM) is defmed as the rupture of membram at 

any time prior to the onset of labour (or at Least one bur prior to labour). Preterm 

premature rupture of membranes (PPROM) is &tined as premature rupture of 

membraues which occurs before 37 weeks of gestation (Gabbe et ai. 199 1). PPROM 

occurs in about 2% to 3% of all pregnancies and is respomiie for about one third of 

preterm births (Mercer et dl 998). PPROM is associated with perinatal morbidity and 

mortality directly related to pmmfu&y- Approxirmately 70°? to 80% of women with 

PPROM deliver within one week of membrane nipture (Mercer et al. 1998) but it can 

happen anywhere from one hour to w e d  weeks or months prior to labour @unniboo 

1 992). 

As in pre- fabur, the etiology of pretem premature rupture of membranes is 

multi-factorial A number of conditions such as: 1) increased &-amniotic pressure, 2) 

pIacentaI abruption, 3) placenta previa, 4) dtipk gestations and 5) trauma, may 

predkpse women to development of PPROM. Other risk fictors such as smoking and 
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nutritional deficiemies, ge& a b m , ~ e s  and hbautcr& infection an aiso thought 

to be associated with PPROM ( M a p n  et ai. 1998; Mercer a aL 1998). 

The rekionship betmen intrauterine i n t i n  d PPROM is thought to be 

particularly strong m the late second and early third trimesters of pregnancy (Mercer et 

aL 1997b). 

2.4 Infection, Rettrm Labour and Pmttm Pnmatunc Ruptw of Mcmbnnes 

The tole of i n f ' n  in the development of pretenn labur or premature rupure 

of membranes tras been the focus of numy investigations. The first study conducted 40 

years ago, supported the role of infection in preterm delivery (Yost et aL 2000). Since 

then, there has been an increasing body of evidence supporting the association between 

urinary tract infions, intrauterine infections and vaginal microflora such as bacterial 

vaginosis (BV) and an i n d  risk of preterm birth (Yos et aL 2000). 

Evidence over the past 20 years has revealed tbat the infection-inflammation 

response my cause h m  20% to W ?  of preterm births (Giibs et al. 1997; Keirse 1995). 

Inkction is believed to contr i i  to the initiation of preterm labour through 

inflammation and stimulation of the cytokine cascade (Keirse 1995). Microorganisms 

can ascend through the cervical mucous plug into the uterus and initiate an inflammatory 

response in the placenta, fetal membranes or in m a t d  decidua, which leads to the 

release of cytokines. These cytokines initiate a d e  of pro- which in turn 

wil l  product uterine wnkxti011~ (Stecr et aL 1999). 
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Nunmow studies have provided evidence of an association between the presence 

of bacterial vaginosis, a common inf&n of the kmale genital tract, and preterm labour 

and delivery (Gbbs et aL 1997; Meis et aL 1995). 

Bacterial vaghsis is caused by the aheration of the vaginal normal flora by a 

reduction in vaginal lactobacilli and an increase in gram negative and anaerobic bactcria 

(Gardnerella vaginalis, Bacteroids sp, Preyofella sp, Mobiluncw sp. Group B 

Streptococcus and Peptostreptococclrs sp) and genital mycoplasmas (U. urealMcum and 

Ad horninis) (Bmckkhmt 1999). 

Bacterial vaginosis (BV) is often asymptomatic and it is thought to be present in 

approximately 16-20% of pregnant women (Yost et aL, 2000; Brocklehmt et al, 1999). 

The estimated odds-ratio for preterm birth, in the presence of bacterial vaginosis, has 

been reported to be at least in tbe range of 1.5-2.0 (Andrews et d, 1995) and 5 to 5.7 in 

women with BV at Less than 16 weeks gestation (Lamnot 2000). 

In 1995, Hiller ct aL published muits of a large study of 10,000 women The 

results showed that independent of other risk factors, those women diagnosed with BV 

during the second trimester were 40% more likely to have a pmnatwe low birth weight 

baby than those without BV. In addition, the resuhs of a clinical trial published in 1995 

conchuied that women with BV diagnosis and subsequent treatmnt with metronidazoie 

and erythromycin had a sigdicant duction h m  49% to 3 1% in preterm delivery 

compared to those with untreated BV. Tbe association between treatment and a bwer 

rate of preterm birth was only obsaved m women who had bacterial vaginosis and who 

were more at risk for pretcnn delivery (Hauth a aL 1995; Morales et al 1994). In 

comtast, in 1996, GoIdenbcrg et aL hypottisizad that "b9cteria.l vaginosis may just serve 
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as a marker fbr women wbo have a chronic endometrial idktion, yet is of little 

consequence as long as the uterus is fnc of organisms. The underlying disease is chronic 

colonization of the endometrium and a symptom of that underlyiug disease is 

spontaneous pretenn labour". In addition m a study by Carey & Klebanoff et aI. 2000, 

resuits revealed that treatment with metronidazole of women with asymptomatic bacterial 

vaginosis did not reduce the occurrence of preterrn deiivery or other adverse perinatal 

outcomes. 

The presence of BV is also associated with an increased risk of chorioamnionitis 

and postpartum endometritii. Hillier et al. f o d  that women with BV are twice as likely 

to have bacteria isolated h m  their amniotic fluid compared to those without BV (HiIer 

et al. 1995). 

In 1998, both the American College of Obstetricians and Gynecologists and the 

Center for Disease Control and Prevention made recommendations for treatment of BV 

during pregnancy. They recomrneaded the use of oral metronidazole or clindamycin 

(Yost et aI. 2000). 

Lower Genital tract infections such as Syphilis* Trr'chomom vagi~ l i s ,  Nehseria 

gonorrhoeae, U r e a p l m  urea&icwn and Chlamydia rrachomatis are associated with 

increased risk fbr pretem labour and deliwry (Gibbs et aL 1997). However, the 

available evidence is inconsistent primarily because the studies used insensitive screening 

tests or did not control for other potential codbunding variables. 

Where sow studies havc shown as much as a two fbld increased risk of preterm 

birth m women with CWwydiq other studies have shown no significant association 

between Chlamydia infixtion and pfftenn birth (Yost et aL 2000). The Preterm 



Prediction Study of the National btitute of Child Health and Human Development 

Mated F d  Medicine Units network mdy examiued the association between 

gendourhary chlamydia infection and preterm birth (Adrews et al. 2000). This study is 

om of the few which adjusted fbr other risk hctors of preterm birth. The overall 

pmdence of C. & u c M s  was 1 1.1% at 24 wedrs and 1 1 .PA at 28 weeks gestation. 

One hundred ninety women with pretcnn delivery (07 weeks) and I90 matched 

controls with delivery greater than 37 weeks were assessed In general, genitourinary C. 

trachomatis infection at 24 week gestation was associated with a 2 to 3 foId maease m 

the risk of subsequent preterm birth (Andrews et aL 2000). 

The mk of Ureaplasmu ureaIyticum in preterm birth is also not M y  understood. 

Ureaplasma urealytim is indigenous to the vagina1 flora A higher percentage of 

m*covaginal culture positive for Ureqi4m~1 ~ t e a l ~ c z u n  has been identitied in women 

who delivered preterm between 26 to 33 weeks gestation than those who did not deliver 

preterm (Lamnot et al. 1987). However, others have shown tbat vaginaI colonization 

with II. ~ t e a l ~ c u n r  is not associated with preterm labour or preterm birth (Carey et al. 

1991). 

Other stuck have focused on the role of clinical and histologic chorioamnionitis, 

and iafection of amniotic fluid in preterm birth. In gcmal, microbial colonization of the 

choridamnion is more prevalent in women with hwer gestation age and therefore smaller 

birth weigh babies. It is estimated that as many as 80% of women who deliver before 30 

weeks of gestation have histologic chorioamnionitis (Goldenberg et aL 1996). 

There is also some evidence that when organisms are present in amniotic fluid 

prior to 20 weeks, the pregnancy generally t erminatesinthenext4to8weeks 
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(Goldenberg et aL 1996). There is data available which links the ptcsence of 

microorganisms in the amniotic fluid and chorioirmnion to spontamous preterm labor and 

birth in women who otherwise do not have any signs or symptoms of infection (Gibbs et 

al. 1992b). It bas been proposed that up to 15% of preterm labour with intact membraue 

may be due to chorioamniotic infection (Dodson et al. 1988). 

Researchers have also investigated the relationship between levels of IL-6, a 

cytokine that stimulates prostagldh release by amnion and decidua, and chorioamnion 

infection. It is hypothesized thac hfhmation in the upper genital tract area which Ieads 

to production of IL-6 cytokine and as the result a higher level of IL-6 is observed in those 

women with amniotic fluid or chrioamnion infection (Yost et aL 2000). Audrews et aL 

1995, fbund that IL-6 levels are sign5cantly higher in women with preterm labour as 

well as the level appears to increase at lower gestation age. Therefore, wncluding kom 

available some suggest that IL-6 could act as a marker for upper genital tract 

infection (Yost et al. 2000). 

Similarly, Wmerine infection is strongly associated with the development of 

PPROM, particularly m the Iate second and early third trimester of pregnancy (Mercer et 

aL 1997a). A broad spectmm of aerobic and anaerobic, gram positive and gram-negative 

organisms as well as genital mycoplasma are obtained from amniotic fluid after PPROM 

(Mayrmn et aL 1998a). Positive amniotic fluid culture is identified m 14% to 37% of 

specimens after PPROM (Mercer et aL 1998). 

Ascending hateriue inf&n may also lead to membrane rupture through 

protease-.induced mmbme weakening, cytokk induced bcal pro- production, 

aad asymptomatic contracth11~ (Mercer et aL 1996). Mztion may occur during or after 
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the rupture of membranes ad can Id to subclinical and clinical amnionitis and fetal 

infection (Mercer a al. 1996). 

Genital Group B Streptococ~l~~ (GBS) colonization has been implicated as a risk 

factor for pretam birth. In 1999, Allen et d has demonstrated that women who were 

colonized with GBS were more than twice as k I y  to deliver prematurely (OR=2.43; 

95%CI 1.39 to 423). However, the maia concern with GBS is still the verticaI 

transmission of this infeztion h m  mother to the new born feading to neonatal sepsis. 

Thetefbre, a protocol fbr prevention of GBS disease in pregnant women and in their 

newborns was implemented by th Center fir D k s e  Control in 1996. These 

recommendations suggest the use of i n t m p t m  antimicrobial prophylaxis in those with 

preterm labour or with a duration of PROM greater than f 8 hours or body temperature 

greater than 100.4 F. 

Utinary tract infections are a h  one of the most common infections during 

pregnancy. About one third to one half of women with untreated asymptomatic 

bacteriuria will eventually develop pyelonepbritis (Yost a al, 2000). 

Before the antibiotic era, about 21-50% of women with pyelonephritis would 

deliver prematurely. Even though untreated pyelolaephritis seems to be associated with an 

increased risk of preterm birth, the association between asymptomatic bacteriuria and 

pteterm birth is still controversial. Dodson et aL has summarized the Literature and the 

available meta analyses m regards to bactenirtia and pmerm delivery. One of the meta 

analyses included 3,600 tmerbda patients from 19 stdies. The me of prematurity in 

womn with b c k h i a  was 10.996 compartd to 8.6% m 31,000 controls (Dodson et al. 

1988). 
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Amtbnstudyby GibhsetaL, in 1985 ,oomparedthE~ratcsberwcen  

wornenwftbuntreatcdbacterhrria,treatd~andaIso woabenwithsterilelvine 

by combining data &om eight studies. The premahtrity rates were -can@ diffknt 

between the groups: 6.8% in treated group, 18% in m a d  p u p  aod 10.1% in womn 

with &e urine (p4.001). 

Despite the discrepancies pmemd in the availabIe mearch related to bacterkh 

and prematurity, DoDodson et aL coneludes that %omen with asymptomatic bactcriuria 

have a high risk cf developing pyclomphrilis and data on asymptomatic bacteriuria is at 

least suggesthe of an association with pretenn Iabod@n et aL 1988). 

2.5 Management of Prrtcrm Laboor and Pmterm Premature Rupture of 
Membranes 

The management decisions fbr pretpreterm labour depend on the presence of uterine 

contractions, cervical dilation and efhxment and absence of contraindications Ebr 

continuation of pregnancy (PernoU 199 1; Mercer et al 1997a). In cases of suspected 

amnionitis, deal &tion abve 4 to 5 cm, persktent a h d  fetaI heart rate testing, 

vaginal bleeding suggestive of placenta abn@on, positive amniotic fluid cuhure at any 

gestation, pteterrn labour is allowed to continue to dehery (Mercer et d 1997a). 

Otkmise, the hmedhk goal of mauagement ofpretam. hbour is cessation of 

uterine contractions (tocoEysis) to prokong pregnancy in ordcr to aIIow adequate time for 

other interventions (ie. codcostemidp) that that& reduce gestational age went 

morbidity (Keirse et at, 1995). la h u t  30% of the patients in pretcrm laborn, ut& 

contractions cease spontarmusIy wahout &eatmat (Higby et aL 1993). Otbcrwise, the 
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betamimetis, pmkularly ritodhe and magnesium sulfate, arc the most commonly used 

tocolytic therapies fir prolongation of ptegnancy. Indorncthacin, an anti-inflnmmatory 

drug is also widely used as tocolysis for tmtmmt of preterm labour. 

Data h m  randomized triaIs have shown that tomiytics drugs can prolong 

pregnancy 6 r  up to 48 hours (Higby et al 1993). The most benefit is obsemd in those 

with gestational age between 24 and 32 weeks (Mrlconcs et aL 1992). 

It is estimated that only about 25% of women with preterm labour benefit b m  

tocolysis (Pemoll 1991). There is some evidence that subclinical infections, particuIariy 

those of amniotic fluid, can be a cam of tocolytics fibre (Newton et al. 1991). 

Ghcorticoid therapy is also used in the management of pteterm labour. The 

most commonly used ghwrticoid is betamethsone. Glwocorticoids significdy 

reduce the incidence of neonatal respiratory distress syndrome, intravascular hemorrhage, 

and mortality (Crowiey et aL 1995). Steroids administered within 24 to 48 hours before 

birth may reduce by one half the incidence and severity of respiratory distress syndrome 

and mortality in newborn inhuts (Steer a aL 1999). However, a recent meta-analysis of 

studies among patients where antibiotics were given either alone or in combination with 

ghcocortiooids ibllowing PPROM, showed that the advantages of antibiotic treatment 

(ie. reduction of chorioamnionitis, postpartum endometritis a d  neonatal sepsis) are 

* . .  
tbumskd in presence of glucocotticoid therapy (Egarter et aL 1998). 

The aumgement of pretcnn premature rupture of membranes depends on 

gestational age, prese~b~e of i n f i n  d presence of other ktal maternai compIications. 
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Ifwomen with PPROM have chorioamnionitis, vaginal bleeding, advanced 

labourt or complications related to the fiztus, then delivery is necessary and is beneficial 

br b t h  the mother and the fetus. 

Women with membrane rupture near term (34 weeks of gestation) benefit h m  

delivery, if pulmonary matrrrity is present in the fctus. Mercer et aL(1996), recommended 

that those women with gestational age greater than 32 weeks and fetal pulmonary 

maturity are better served with expediitious delivery rather tban by expectant management 

(Mercer et al. 1996). Currently within the CRHA, womn with PPROM are Muted at 

34 weeks gestation (Personal communication; Dr. Wood, November 1999). 

Where rupture of membranes occurs m t e  h m  term and there is no indication 

for delivery, proIongation of pregnancy can have sigruficant huefits for the fctus by 

reducing gestational age-dependent periaatal morbidity (Mercer et al. 1998). 

2.6 Antibiotic Treatment During Pregnancy 

Foldowing the evidence of numerous studies for presence of an association 

between preterm b i d  and infection during pregnancy, it was postulated that 

antimicrobial therapy might be useful in wating intrauterine infections and, therefore, in 

prolonging pregnancy after the onset of PTL or PPROM. Several raradomized clinical 

ttials have been carried out to investigate the effects of autiiiotic therapy on prolongation 

of pregnancy m such cases (Appendix A Tables I, II, III). Conclusions regarding the 

benefits of antibiotic treatment fbr prolonging ptegaancy are incornistent and remain a 

c o n t r o ~ .  
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Even though so= studiw, par thk ly  those evaluating antiitic treatment for 

prolongation of p q g m y  afkr PPRQM, bave demonstrated iPnificam prolongation, 

thcn are some concerns with respect to the lack of evidence fir duction of m a t e d  

and neonatal morbidity iu thcse shldits and h r  the potential d c a t i o n s  of the 

mereasing use of antibiotics. 

Some recent studies have shown tbat antibiotic use, both antepartum and 

iatxqmhq can kad to the selection of reskitaut microorganisms by altering the d c a l  

microflora and increasing the tisk fin aatiitic resistant mmtd sepsis when idkction 

occurs (Mercer et a1 1999 and Tower et al, 1998). Tbcse studies bave both shown the 

association be- m a t e d  ant~%otic treatment and neonatal sepsis by organisms 

resistant to Ampicillin and to previously admhhterecl maternal antibiotics (Mercer et al, 

1999 and Towers et aL 1998). 

Mercer et aL (1999) demonstrated that ampicillin resistance irtcreased with 

anteptm antiiotics (57% vs. 34%; @.03), intraparturn antibiotics (55% vs. 28%; 

~60.01) and any prenatal antibiotic exposure (52% vs. 22%; p4.01) in babies whose 

motber received antiiotics compared to those who did not. In this study, % inhuts were 

identified with confirmd sepsis. Ampicillin resistance was identified in at least one 

isolate in 45% of these infhots. 

F u r t k m r e ,  in a prospective cohort study p e r f b d  d e  the years 199 1-1996, 

Tower et aL (1998) identified an assodion U the hcmsed a4 ' ' - 
-' n of 

antend ampicillhi to prrgnarrc womn a d  imxeased incidence of early onset raeonaral 

sepsis with nowgroup 0 organisms that are resistant to ampicillin. 1)ruing 

the 6 years, Towas et al(1W) id- 27 COW no~group B 
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cases. Fifteen mothers bad received m t d  ampicillin and 13 of the IS bacteria 

i s o h  &om these neonates (87%) resistant to ampicillin compared to 2 out of 12 

(17%) neonates to whom ao a n t d  adi'biotics wen s e m i  (~4.004). Four ou& 

of the 27 neonates died of sepsis. 

As such, antb'mtic use during pregnancy r e d  a controversial issue. The 

following two sections of this chapter, (261 ad 2-62), will review the available 

litemlure regarding antibbtic m n t  for both PTL and PPROM and the eff~ect of this 

treatma on the prolongation of pregnancy. 

2.6.1 Antibiotic Treatment in heterm Labour with Intact Mcmbmne 

An extensive search of lit- using the key words 'anti'biotic' and 'pretenn 

labour' in the M a e  datdase, s h o d  eIeven r a a d o d  controi trials which used 

antibiotic treatment to prolong pregnancy in women with pretcnn labour and intact 

membranes (Appendix &Tables I, IT). A variety of antrxotic tberapies incIudimg 

erythromycin, ampicillin, amoxkillin, clindamycin, metrodazole, sulbactam, calvuionic 

acid and ceftizoxime have been investigated. 

The first study, in 1986, a randomized, double-blinded, placebocontrolled trial 

assessing the effect of erythromycin, was perfbnnect Tocolytics were a h  used for 

treatment of preterm labour. This study showed a siwcant haease in the mean 

Iatency period in antiitic group (325 f 11 2 vs. 24i 7 2  days; p=0.027). The 

incidence of delivery at term between the two groups was also significaat (78 vs. 3/9; 

p4.039). This study concluded that oral erythromycin was a potenMIy uselid adjunct 

in the prevdon of preterm delivery (McGrcgor et aL 1986). 
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In 1991, McGregur et aL perfbrmod a s i m k  study but using intravenous 

c h h y c i n  for prolongation of pregnancy. TocoIytics were used in both pups. In this 

study, pregnancies continued longer m women treated with chdamycin than tbose 

fccem placebo (35.3 f 24.1 vs. 25.4f 20.0 days., p=O.02). However, this study did not 

show any decrease in ptem delivery or incteaYed gestational age at delivery among 

those mothers who received clindamycin (McGregor et aL 1991). 

Morales et a1 (1 988) perfond a study wit& ampicillin, erythmycin or p k b o  

ahinhefed to individuals with diagnosis of pretenn iabour who also received 

tocolytics. In this study, women also received tocol*c thetapy for preterm labour. Oacc 

agaiu, a significant prolongation of pregnancy was damnmated in those with either 

antibiotic regimen versus the controI (31.7 k23.2 and 28.5 f 19.0 vs. 16.6 f 17.7 d; 

p-4-01 and fl.05 mpedvely). MoraIes et aL conduded that despite no dmmse in 

n e o d  or m a t e d  morbidity, adb'itics were heficial adjuncts in the tratmcnt of 

preterm labour. In this study, women treated with ampicillin showed a d m e a d  

Incidence of preterm delivery tban those who received erythromycin or placebo when 

bacterial vagieosis was diagno&. 

In 1989, Newton et aL p e r f o n d  two domized  placebo-control trials to 

investigate the efficacy of anti&iot.c treatm~nt in women with preterm labour and 

gestation age between 24 to 34 weeks. En the first study, ampicillin hllowed by 

erythromycin for one week was 
* .  . Both towrycics and corticosteroids were 

part of the protocol hr tmbmmt of prcterm labour in this study. No statistically 

s@cant i q m m  was o b d  m pretetm delivery or m prolongation of 

pregnancy (Newon a al, 1989) between the ant i t ic  p u p  a d  placebo. In tiae second 
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study, the effect of ampicillin and subtam was evaluated in women with pretenn 

labour and gestation age between 24 to 34 weks, Again, no bcncfit of antibiotic use was 

observed. In this study, the e m  of aptiiotics on improving the effectiveness of 

magnesium &te toco tysis was assessed bgmsiium sulhde with or without ant~iiotics 

treatment delayed delivery a median of 26 days (Newton et aL 199 1). 

In 1993, Romero et al conducted a large multi-center clinical trial Two h u d d  

twenty-seven womn m pretenn labour received either intravenous ampicillin and 

erythromycin hllowed by oral a m o x i c i l l i d ~ m y c i n  base or matching placebo. Both 

tocolytics a a i  corticostmids were part of the pmtmt for treatnrea of preterm labour. 

This study did not demonstrate any improvement in prolongation of pregnancy or any 

decrease in maternal and neonatal morbidity rates m those with antibiotic therapy 

(Romen, et al. 1993). 

In a muhicenter r a n d o w  controlIed clinical trial in, 1994, Norman et aL, 

investigated the effects of ampicillin followed by metronidazoh on preterrn labour in 82 

women also receiving corticosteroids and tocolytics (1994). Those receiving the 

antibiotics showed a significant probngation of pregnancy compared to those receiving 

placebo (15d vs. 2.5; p=.W). Those wmtll between 26 to 30 weeks gestation showed 

the greatest prolongation of p ~ w y  (25.51 vs. 2d). 

In 1995, Goden a aL published the results of a double blinded placebo conttoUed 

trial assessing the effcct of ceftizoximc on prtterm labour. One hundred and seventeen 

women m preterm labour with gestation age between 24 aad 35 weeks were assigned to 

either mtiitic or placebo p u p .  Both groups were also treated with tocolytics and 

corticosteroids during prctetm labour. Tbcre was no diffaence in interval to delivery 
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(34.5fil. t days vs. 34.6f24.5 days, pa0.99) between the antr'bbtic group and placebo 

P u p -  

In mother double-blind, placebo coatroflcd trial patients were randomimi to 

receive ampicfi-suIbactam fbbwed up by amoxicilh-clavulanic acid vs. placebo 

medications. Seventy eight women in preterm labour between tht gestational age of 24 

and 34 weeks were involved in the shdy. In this study neither tocolytics nor 

coctbsteroid were used. There was 111, improvement obsaved in gestation age at 

delivery (34.2 f 0.7 vs. 34.1 f 0.6 wk) or improvement in bir& weight or neonatal 

morbidity rates with antimicrobial therapy (Cox a d. 19%). 

In 1997, Svare et aL examined the effect of ampicillin and metronidazo k 

treatment in preterm labour with intact membrane. In this study patients were 

randomized to receive ampicillin and metronickole or placebo regimen. Ooe hundred 

and tweIve women witb preterm bbaur, who also received tocolytics and corticosteroids, 

participated- The authots conchrded that a si@ficant prolongation of pregnancy ( 47.5 d 

vs. 27 d; @.05), and a d d  incidence of pretcrm birth (42% vs. 65%; ~ 4 . 0 5 )  

resulted. However, they did not h w  any improvement m mat& or neonatal 

infdious morbidity. 

Oyarzun et al, assesd the e m  of anmxicillio and erythromycin in 1% women 

in pretnm labour. Women were d o m I y  asslaSSlgned to receive m'biotics or placebo. 

Both groups also received t o c o ~ c s  a d  coaiaozaeroids duriug preterm labow. There 

was m sign-cam diikeme in prolongation of pregnancy or in the i h p n c y  of ptetctm 

deIiveqy amng the twu groups (Oyamn et aL 1998). 
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In summary, five of these twelve clinical trials, wbich examined antibiotic therapy 

for women with preterm labour d intact mmbianes, showed a prolongation 

of pregaancy due to the use of antibiotics (NcGregor et al. 1986; Morales et aL 1988; 

McGregor et aL 199 1; Norman et aL 1994; Svae et aL 1997). However, only two studits 

actually showed sigdicaut decreases in rates of preterm delivery (Morales d aL 1988; 

Svare et aL 1 997). 

There is conflicting evidence regarding the impact and benefit of antiiiotk 

treatment on the prolongation of pregnancy in women with preterrn labour and intact 

membrane and on the improvement of neonatal outcomes. The discrepancy in the study 

r e d s  may be due to m y  fkctors including: 

1 )  Methodological differences among the studies 

2) Small sample sizes 

3) Differences in type (single agent vs. combination therapy) and dosage of antibiotics 

used 

4) Differences in the characteristics of the study population 

5) D i f f m e s  in the causal role of infection in preterm labour among different 

populations 

6) Discrepancies in criteria for diagnosis of "true" preterm labour 

The overall lack of benefits h m  antibiotic treatment in women with preterm 

labour and intact membrane may be because only a subgroup of women who actually had 

subclinical ktrautdx infection could benefit &om antiiitic treatment (Chaim et al. 

1998; Oyarzun et aL 1998). Most studies adminktered antibiotics to all patients with 

preterm labour without id- the intrautctine infkction status. 
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Rcimer ct aL (1999) suggests that anti'bhtics should not be used routhely to 

prolong pregnancy in womn with prctexm labour and intact mmbtanes. F ~ R ,  

Oyarzua et aL, (1 998) explained the auti'biotics Murc in the prevention of preterm 

delivery by stating that, "hauterine infection is only one of the etiopathgenic 

conditions associated to prctcrm labour. Thus, antibiotic AdmmrstratK, 
. . nwouldmtbe 

effective m treating preterm delivery in patients without idkction". 

In addition, Lamont et d. (1998) suggested that preterm labour at gestations 

below 28 weeks is more likely to be due to an infixthe etiology than ptem b ~ u r  at 

gestation age closer to 37 weeks, which is more likely to be physiologica1. Therefore, 

antibiotic interventions closer to 37 weeks of gestation are less likely to show any bene5t. 

Similarly, Cassell et al. (1993) observed that 73% of women with a spontaneous preterm 

delivery ( 4 0  weeks gestation) and 83% of those delivering h f b t s  weighing less than 

1,000 gram at birth, had a chorioamnion culture positive fix one or more organisms. 

None of the individual clinical trials have shown a significant ~ w m e n t  in 

ncoaatal outcomes such as neonatal sepsis, respiraSory distress syndmrne or intravenous 

hemorrhage, as a result of antibiitic therapy with the exception of a sigdicant reduction 

in nmtizing entmcolitis in one study (Norman et a1 1994). 

In kt, a tmta-analysis of seven studies published between 1989 and 1995 on 

adjunctive antibiotic treatment in pretenn labour d n c a d  rmrbidity, reported an 

increased risk of neonatal mortality with OR= 3.25,95% CI 0.93- 1 1.38 (Egarter et aL 

1996). 

Tbe Cochraae Databesc of Systematic Reviews of clinical trails investigating 

antibiotics for pntcrm labour with intact mdmmx, conchdes that there is m, obsemd 
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overall b e & ,  h m  antibiotic tmtumt of pretenn labour with intact mmbranes on 

outmrnes for the mothers. The results, however, raise a concern about an increase in 

perinataI mortality. Consequently, antibiotic trearmwt is not recommended as a routine 

practice fbr all women presenting with prcterm labour and intact membrane (King et aL 

I 999). 

2.6.2 Antibiotic Tnrtrnent in Pmtem Premrtun Rupture of Membranes 
(PPROM): 

Similar to o h g t i o n s  with respect to preterm labour, there is evidence that 

PPROM is also associated with the presence of intrauterine infections. Therefore, based 

on the theory that antl'biotics could treat subclinical iafections or prevent ascending 

infections subsequent to PPROM, an investigation on the effects of antibiotics on 

PPROM commenced. Prevention or treatment of W o n  could potentiaIly reduce the 

maternal and neonatal infectious morbidity in addition to reducing the effects of neonatal 

prematurity. 

The first prospective clinicaJ trial to assess the effect of antibiotics on PPROM 

was done in 1963 by Lcbherz et aL This study evaluated the effect of tetracycline after 

preterm and term PROM. The authors showed a significant reduction m maternal 

endometritis. However, prolongation of pregnaacy or neonatal infectious morbidity were 

not addressed in this study. 

Between 1963 and 1997,29 prospecthe trials, including 1 7 randomized clinical 

triais on antibiotic therapy in PPROM, were @and using various f o m  of antibiotics. 

Four mta-analysis w m  published reviewing the available literature on this subject 
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(Mercer ct a 1  1996; Egarter et aL 19%; Mercer ct a1 1998; Maymon et a1 1998a). 

Additionally, the Cochrane Databest of Systematic Reviews has examined twelve 

randomid, placebo-control trials on tbe impact of antiiiotic treatment on prolongation 

of pregnancy in women with prctcrm premature rupture of membranes. 

The results of a meta-analysis conducted by Mayman et aL in 1998, based on 16 

randomized clinical trial studies, suggested that patients who received antl'biotic thcrapy 

had a s i w  prolonged interval to delivery compared to those without treatment 

(42.3% vs. 24.1% respectively, ~4.002;  OR= 2.35,95% CI: 1.67-329). Furtkmre, 

there was a significantly lower rate of chorioamnionitis and endomehitis in patients who 

received antibiotics compared to those without therapy. 

Mercer et aL (1996), summarized the resuits of 15 cIinical triaIs which have 

compared the effect of systematic treatment with placebo or control group in patients 

with PPROM. In this review more than 18,000 women were included. Seven of tbe 

trials assessed pregnancy prolongatioa This meta analysis also confirmed a si@ant 

improvemeut in pregnancy prolongation with antibiotic treatment. 

Only one study, conducted by BIanco et aL (1993) did not show si&cant 

prolongation. The control group in this study had a long median latency period of 11.4 

days. Mercer et aL (19%), suggested that the lack of significant benetit h m  antibiotic 

therapy in the BIanco et al study, m y  be due to the selection criteria or the population 

evaluated with a lower risk fbr htraut& infecdons and therefore, less benefit for 

antiiioitc use. Also, in Mercer's rwiew, it has been shown that fiam all the studies 

included there is enough eviderce that chorio~oniris  was significantly reduced with 

anti'biotk tr#ltmest. 
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Thae are many inwnsktmcies in tbe available studies on anti'biatk therapy and 

PPROM related to the methodology used ~ ~ n / e x c l u s i o u  criteria fbr participts, 

antibiotic type and duration of therapy, gestation age on admhion, and sample size. 

Such wdoMding variables may limit the validity ofthe conchions and generaIkabdity 

of these tesuhs in other populations. 

Similar to the C o c k  Database of Systematic Reviews, Appdix A, Table ElIEI, 

presents only the randomized placebrrtrol txiak reviewed fbr the purposes of this 

study. Four of the studies identified in the C o c k  database (Cox et al. 1995; Garcia et 

aL 1995; and S m  et al. 1997; Ovalle Salas et al.1997) were not mcMed in the 

Appendix A, Table UI, as one was in a dEerent language, two were theses and one was 

only an ab- therefore, tbe details of the studies were not available for fUrther critical 

*. 
The Cochrane reviews concluded tbat miiotic therapy folbwbg preterm 

premature rupture of membranes is effective in probngiag pregnancy as well as in 

reducing maternal and neonatal inf'ectious morbidity (Kenyon et al, 1999). 

The largest randomized double blind controlled study of antiiiotic treatm.nt in 

management of PPROM was done at tbe m*versity hospitals of the National Institute of 

W d  Heah and Human Dcvebpmemt M a t e d  Fetal Medicine Unit nctworlr (MCDH- 

MFMU) (Mercer et a1 1997b). A total of 614 women with PPROM and gestational age 

between 24 and 32 weeks, who bad not received corticostaoids fir fetal maturation or 

antiiiotic tberapy within 1 we& of ~ ~ n ,  p a r t i c i i  In this study the 

antibiotic regimen amsied was ampidin (2 g dose ewry 6 hours) and erythromycin 
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(250 mg every 6 hours) hr 48 hours followed by otal amoxicillin (25Omg dose every 8 

hours) and erythromycin base (333 mg dose every 8 hours) for 5 days. 

Group B srepaccus (GBS) cuhurcs were taken on all participaats. AU GBS 

carriers (19.2%) were treated prior to and during labour m accordance with the suggested 

intmpartm GBS prophyiaxis by the American Collage of Obstetricians and 

Gynecologists. 

The results showed that antiiiotic treatment in the GBS negative cohort 

sigdicantly prolonged median time to delivery (6.1 vs. 2.9 days, p<0.001) and a 

significantly higher number of paskits in the &'biotic p u p  remained pregnaut at each 

day between 2 days and 3 weeks c o r n  to those who did not receive any antibiotics. 

In the positive GBS cohort, the additional auti'biotic thempy had M, significant effect on 

prolongation of pregnancy. 

This muhicenter randomized clinical trial suggested that antibiotic treatment 

could suppress or prevent chically significant intrauterine infection and, therefore, resuIt 

in prolongation of pregnancy and reduction of Wt mrbidii (such as respiratory 

distress). Based on the resub of previous studies and this study, Mercer et aL (1997b) 

recommended that all women undergoing expectant mauagement of PPROM, remote 

h m  t- should receive antibiotics prior to initiation of labour, regardless of GBS 

carrier sbtus. Mercer et aL (1 99%) suggested that an initial treatment with an intravenous 

broad spectrum regimen, such as ampicillin pIus erythromycin or an extended spectrum 

penicillin or cepbalosporin, fbr 48 hours fibwed by o d  therapy (amoxicillin and 

erythromycin) fbr an additional five days would be effective. 
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However, the application of Mercer's (1997b) r e c o m m e ~ n s  in Csnadian 

populations may have varying results. The majority of the population in this study were- 

inner city residents with poor prenatal we with high rates of infection. For instance, in 

Mercer's study the rate of CWanrydia ~achomatis was13.8% and 15.4% in the tteatmwt 

and placebo group respectively. Neisseria Gonorrhea was approximately 8% in Mercer's 

study which is considerably higher than the rate in Canada (14.9 per 100,000 for the total 

population of Canada in 1998; estimated by H& Canada). Therefbre, it is important to 

see if the same resuhs can be obtained in other populations before the recommepdations 

are included as part of the standard strategies fbr management of PPROM. 

2.7 Prevalence of Antibiotic Use for Prolongation of Pregnancy 

Although there are many studies evaluating the effect of antibiotic use on 

proIongation of pregnancy after preterm labour or premature rupture of membrane, there 

is a Iack of lcnowledge about the current extent of antibiotic use during pregaancy in 

hospitals. In other words, it is not clear what impact these studies have had on current 

practices for antibiotic use and whether the results of these studies are generalizable to 

other populations. 

In fkt, there is only one population based study which has examined the 

frequency of anti'biotics use in pregnancy (Mercer et aL 1999). This study, which was 

perfbrmed at six hospitals in metropolitan Memphis, Tennessee, reviewed mat- ad 

neonatal records in 8,593 live bm babies between JuIy I997 and February 1998. The 

Fate of pretenn bid in this population was 14.8%. Ovedl hqwncy of antibiotic use of 

the mother behre delivery was 46.W. Ofthe mothers rPceiving anti'biotics, 30.4% of 
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the mothers received antepatum antiiiotics and 24.9% received intqmbm antibiotics. 

Ia h i s  study anti'biotics were considend antqmtm if they were given before the onset 

of labour or before a decision to proceed with aimrean delivery. 

Anteparturn anti'biotics were used fir a variety of reasons with the most c o m n  

reason being urinary tract infection or asymptomatic bact- Six percent ofthc 

women were treated with anteparmu anti'b'itics fbr bacterial vaginosis. Intezesthgly, 

despite the available data in the U.S. fbr ust of antibiotic for prolongation of pregnancy 

in cases of PPROM, only 1.2% of women were treatedjust tbr the reason of having 

preterm premature rupture of membranes. The most common antiiiotics used were 

ampicillin or amoxicilh. Of those women receiving mtep;lrtum anhiiotics, 42.2% were 

given a penicillin or cephdosporin class of mtiiiotic. 



CHAPTER- METHODS 

3.1 Introduction 

This chapter d e s c r i i  the mhdology of the study, including sampling 

procedure, data collection, data analysis and ethical considerations. 

3 3  Ovtniew of the Study Methodology 

Data identification, collection and analysis wcre compieted in m w l e  stages. 

The 6rst stage was the identification of the sample. Mormation received h m  

Corporate Data of ttre CRHA was examined and an hospitalizations that satisfied the 

incfusion criteria of the study were identiiied for review. Secondly, these admissions 

were reviewed on a case by case basis and data was coIlected for the study. AnaIysis of 

the data occuned during the last stage of the study. 

3 3  The Study Duiga 

A cross-sectional study design was used to compare the socio-demographic and 

obstetric characteristics, in addition to hquencies of anteparturn antibiotics use for 

women admitted to three acute care hospitals in the CRHA with preterm hbour and intact 

membranes or preterm premature rupture of membrane. Cross-sectional studies examine 

the relationship between disease (or other W related characteristics) and o k  

variables of interest as they exist in a defined population at a particular time or period 

(Last 1995). 
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33.1 Study Popraktion 

Study population is dew as the group stkcted for investigation (Last 1995). 

The study population fbr this study was womn admitted to the Foothills Medical Center 

(FMC), the Peter hugheed Center (PLC) or the Rockyview GcneraI Hospital (RGH), in 

Calgary Regional Health Authority (CRHA), with pretena labour and intact membranes 

or preterm prematm rupture of membranes br grater than 12 hours before deLivery, 

between 22 and 34 weeks of gemion, during the paibds of Jarmary la to Dec 1996 and 

Janwry lo to Decemk 31*, 1999. 

33.2 Sampling 

The identification of the sample for this study will be d e s c r i i  following 

an examination of the inclusion and exclusion criteria and the definitions of terms 

usedinthestudy. 

33.2.1 Inclusion fad Erclmioa erltrtt: 

Worm admitted to any of the tiuee hospitals with preterm labour and intact 

membranes at 22 to 34 weeks of gestation who did not deliver within 12 hours of 

admission were included in the study sampIe. 

The o w  group of women that were included in tbe study were those women 

admitted to hospital with p r e t m  premature m p r c  of me* between 22 to 34 

weeks of gestation who did not go into labour within 12 hours of PPROM. 

Excluded &om tk study war all women with preterm labour or PPROM wbo 

had a Edid reason that comindic8ted probngation of pregnancy as thai i  in 
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Appendix B. All womn with gestational age greater than 34 weeks were excluded as 

delivery is induced after 34 weeks gestation fbr womn with ruptured membranes. AU 

women who did wt meet the diagnostic criterki fbr preterm premature rupture of 

membranes as well as for p e n n  labour were excluded (see section 3.3.3.1). 

33.2.2 Definitions 

The following are obstetrical terms as they are deked for the purposes of this 

study. 

Pretenn labour Labour occurring between 22 and 34 weeks of gestation. The following 

International Classification of Disease (ICD-9) codes were used to identify these women 

(WHO, Pregnancy Childbirth and puerperium ICD-9; 1995). 

644.0: Threatened premature labour (22-36wks) with no delivery 

644.2: Early onset labour (22-36wks) with delivery 

Premature nr~ture of membranes: Spontaneous rupture of membranes prior to onset of 

labour regardless of gestational age. 

S m :  Rupture of membranes before 37 

completed weeks of gestation. The following ICD-9 coding were used: 

6S1:  Premature rupture of membranes (Q4hr prior to onset of labour) 

658.2: Delayed delivery after spontaneous or unspecified rupture of membranes 

(Prolonged rupture of membranes not otherwise specified or nrpture of membranes >24 

hr prior to o m  of labour). 



htmmhm antiiiotics include: 

1) Antiiiotics given to women who were admitted to Labour and Delivery with no 

hospital discharge bekre &livery, a d  delivered within 12h of admission. 

2) Antibiotics given to women who ume admitted to the Labur and Delivery unit with 

no discbarge behre delivery, and did mt deliver within 12hrs h m  admission which 

were determined by an independent adjudicator to be 

3) Antibiotics given to -men dming thE baf readmission to Labour and Delivery (ie. 

the admission that resuhs m delivery). 

AnteParhrm antibiotics hr pmbag&n of ~rermancv: Antibiotics admhktered during 

the hospital stay, h m  admissbn for pretem labour to delivery or fiom the pre- 

rupture of membranes to delivery for the purpose of proloaging pregnancy. This 

deWion excludes intrapmum antibiotics. 

Ptolonnation of me-: Defined as an m d  latent period (days) h m  admission 

to hospital to delivery or h m  premature rupure of membranes to delivery. 



3.33 Variables Used in the Study 

Information on the following variables were collected in this study. 

Dates: 

Admission date (for each admission) 
Discharge date 
Date of premature rupture of membrane 
Date of delivery 

Socio-Demographic variables: 

a) Continuous 
M a t d  age on admission 

b) Categorical 
City of residence (Calgary vs. outside Calgary) 
Smking during Pregnancy 
Alcohol consumption during Pregnancy 

Obstetric variables: 

a) Continuous 
Gestation age on admission 
Highest t 24 hr *r to delivery (indicator for infection) 
W C  countxT(indieator for infection) 
Total dose of anti'biotics used 

r Total Iength of hospital stay 
r Neonate's birth weight 

6) Categorical 
Admission reason (PTL vs. PPROM) 
Previous preterm birth 
Tocorytics during admission 
Corticosteroids during admission 
Ant~xotic use prior to admission 
Antibiotic use during Hospital stay 
Types of antibiotics used 
History of infection during pregnancy 
Microbiological hdings (Chlmrrydia fruchomaris, Bacterial Vaginosis, Yeast 
sp., Trichomonas vaginalis, Group B streptococcus, Neisserio gonorrhoeae, 
Urine cultures) 
Deliverymode 
Admitted to Neonatal Intensive Care Unit 
5 minute Apgar Score 
Gestation age at birth 
Neonatcisgender 
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333.1 Opemtiond DciCnitiom 

The fbllowmg definitions were used as diagnostic criteria for preterm labour and 

preterm premihxe rupture of membrane. 

Criteria: Admission to tbe hospital and one of the following: 
l)Cervix12cm. 

or 2) Ihmmted cmkd cbange over a variable period of 
1-6 brs in the presatce of uterine activity 

or 3) Bulging of membnmcs 
or 4) Tocolytics used for those wornen with < 33 weeks 

gestation 

Reterm premature of membranes nrptwe: 

Criteria: 1) Patient history consistent with f PROM 
2) Pool of fluid seen on sterile speculum exam 
3) Slide of vaginal discharge positive for ferning 

33.4 Determination of Smpk Size 

Prior to initiation of the study, a sample size was calculated for comparing the 

proportions of women in pretenn Wur and those with PPROM who received antibiotics 

for prolongation of pregnancy during 1996 (pl) and 1999 @z)- 



33.4.1 W p k  Size Cdcuhtion 

The sample s i z  dculation was based on the assumption that overall, 

approximately 3 W !  of all pretexm births received antenatal antibiotics during 1993-% 

(personal communication; Dr. Sawe, Juiy 1999). 

Fifteen percent was assumed to be a clinically significant increase in antibiotic 

use. Therefore, sample size calculation was based on the predicted proportion of 

antibiotic use in 1996 to detect a 15% k m s e  in I999 h m  the estimated fieswncy in 

1996 (a 4.05; I - p  0.95). The fbrmula used for sample size (n) was as follows: 

IF f (a, P) (p,(l- p, ) + &(I- 
@I -Pd2 

Where, pl ,Estimated proportion of women in prcterm labour a d  PROM who received 

antibiiotic in the year 1996. 

m = Estimated pmportion ofwomen m pretenn labour and PROM who received 

antibiotic in the year 1999. 

I-P = 0.95, a= 0.05, two-sided 

A total sample size of 286 women with preterm labour and PPROM for each year 

was found to be adequate for this study (Appendix D). 

In order to cdculate tbe sample size requid for each stratum @reterm labour vs. 

preterm premature rupture of membranes) a r m k  assumption was considered. This 

-on was that PTL with intact membranes is responsiile for about 25% of pretam 

birth and PPROM is tesponsrile fi,r about 40% of preterm birth. 

Weighted random sampling would have been required to provide adequate 

preca&&n of each stratum. Based on the above assrJmptions there was a 1 to 1.6 mtio 
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of preterm labour cases to prctum piemature ~ptute of membrane cases. Therefore, out 

of 286 total sample size, h u t  179 cases of PPROM and 107 cases of PTL with intact 

membrams were required h r  each year. T h e  cases were to be selected using a simple 

random sampiing method fiom the total available number of cases in each stratum. 

However, when the incIusiodexclusion criteria were appiied to all eligible 

women fiom the tisree hospitals, the number of women eligiile to be included in the 

analysis were smaller than the desired sample size (286 women fiom each year). 

Therefore, no weighted r d o m  samplmg was performed. AU women who met the 

inclusion criteria were included in the study. 

32.5 Ihta Collection P d a r u  

Secondary data sources (existing data) were used to coUect dl information. 

. . 
Secondary data sources are defined as "data sources that were designed for admmmdve 

purposes or databases tbat were designed fbr ongoing epidemiologic surveillance of 

medical caren (Huston & Naylor. 1996)- Tbe secondary data sources used in this study 

were the Grst type, that is designed for admhhrative purposes. 

Data was obtairmtd from Corporate Data of CRHA. Data coUection began with 

the identification of the sampIe. An omview of the data collection procedures will be 

divided into two sections. The first &n is a description of the methods to identify the 

sample and the second section descrik tbe data coflection procedures for the study 

variables. 



333.1 Identificrrtion of the Study Sample 

Patients admitted to Foothills Medical Center (FMC), Peter Lougheed Center 

(PLC) and Rockyview General Hospital (RGH) were incIuded in this study. Patients 

were selected in two stages as fobws: 

1) AU women admitted to these three ad& acute care hospitd~ in the Calgary region 

with one or more of the fobwing ICD-9 diagnostic codes were identified by the 

Corporate Data of Calgary Regional Health Authority : 

644.0: threatened premature labour (22-36 wk) with a0 delivery, 

644.2: early onset labour (22-36 wk) with delivery, 

658.1 : premature rupture of membranes, 

658.2: delayed delivery after s p o ~ u s  or rmspecitied rupture of membranes. 

The resuiting patient list was provided in a Microsoft Excel download. The 

fbllowing information was provided: 

i) Hospital identification number 

ii) Persoaal Health Number (PEN) 

i i i  Patient's date of birth 

iv) Date and site of ndmission f i r  preterm labour or PPROM 

v) Date of delivery 

vli Date and site of discharge after delivery 

v i i i  The ICD-9 coded dkgmsislcompli&ns of each admission 

viiii Gestation age at birth (if available) 
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This infoxmation was used to detect and link pssiblc readmissions of a patient to 

bspital within the CRHA, readmission to different hospitals and cading errors in PHN 

and hospital idedication numbers (ie. m PHN or om PHN assigned to two people). 

Patients admitted with preterm labour or PPROM and a medical reason for 

immediate delivery, were identified and excluded by using the ICD-9 as listed in 

Appendix B. 

For those admission with data available on gestation age at birth, gestation age on 

6rst admission was calculated using delivery dates and first admission dates. Those with 

a gestation week less than 22 or greater than 34 on first admission were identified and 

excluded. 

Since the sampling unit is one woman, in cases of multiple admissions, the 

number of admissions was converted to number of women. For example, if one woman 

was admitted three times to FMC, m the d y s i s  she would be counted only once (one 

unit of analysis). 

Requests were made to the Health Records departments of each of the three 

hospitals to retrieve the charts of women who met the inclusion criteria. 

2) The second stage of patient selection involved reviewing the charts to excIude those 

meeting any of tbe cxcIusion criteria that previously could not be identified by ICD-9 

codes. In this stage the following women were excluded: 

i) women with pmenn pmaature rupture of membrane with duration <12hrs, or 

preterm labour with rdmission to delivery dumtio~l2hrs 

ii) womw with gestational age less than 22 wctks or greater than 34 weeks on first 

admissha (these wen womn whose gestation age at delivery was not available 
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fiom Corporate Data a d  thereti~re, gestation age on Anmission could not be 

calculated. Reking to the chart was mcesaq fir  determining admission 

gestation age) 

iiii women with &he PTL or PROM 

The number of patients and reasons for exclusion were recorded fiom these charts. 

3.3.5.2 Data Colkrtion for tbt Study Vnriabb 

For the wornen meting the inclusion criteria, the required data was collected using 

the data collection form (2) provided in Appendix C. This form was filled out for each 

woman. In cases of multiple admisious, extra copies of the form with information 

related to readmission were completed and attached to the first copy of the data collection 

form for that wornan. 

The charts of the initial twenty women were reviewed for the purpose of 

determining the kasibility of collecting the items on the data collection form. The 

variable "ethnic background" was deleted h m  the data collection form as there was no 

information on the charts fbr this variabIe. Based on these reviewed charts, the design 

and order of questions were also modified. 

33.6 DataManagemeat 

The data was coded and entered in to the software package Microofi Excel. Prior 

to analysis, the data were checked by fimsing on (1) data entry errors (2) missing data, 

and (3) outlying values. Frcqmcies were gemmtai to examine incorrect values for 

megotical data. For example, ifautibiotic use was coded as one and two, the value 
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b e e  would be ide&ed as an incorrect value. The range of values b r  co-US data 

was also examined for potential errors. For example, an age of 92 would have indicated 

an error. Oates were checked to ensure tbat they were valid and were in a consistent 

format. In cases of missing data, charts were accessed a second time. Data was 

exported into the statistical program, Interc~Ued Stata 5.0, for the data anaiysis (Stat4 

Corporah'on. 1997). 

33.7 Data Anrlysis 

intercolled Stata 5.0 software program was used for analysis of data Detailed 

descriptive univariale analyses were conducted hr all variables. Couuts and percentages 

were tabulated for each categorical variable. For the continuous variables, the mean and 

standard errors and 95% CI were calculated and presented in tables .The distriiution of 

continuous variables were assessed using histograms and bx-plots. In cases were the 

diiiution of a continuaus variable was not normal, an attempt was made to use 

appropriate tmsfbrmation strategies to normalize the dhiiution. 

For the analysis of the first two objectives, counts and percentages of soci- 

demographic and obstetric characteristics of women at each hospital site and for each 

year (1996 and 1999) were tabulated. Comparison of the categorical variables was done 

using chi-square test. 

For conthous variables two-sample t-test was used when comparing the two 

years. In order to compare wc-hic and a b s t h  resuhs among the three sites, 

the analysis of variam=e test (ANOVA) was used. In each case, the assumption of 
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normality of distriiution aad equal variance among th groups were assesses before using 

ANOVA 

For analysis of the third objective, two-sample t-test was used for wmparison of 

continuous variables and chi-square test for categorical variables between the antibiotic 

groups and no-anti'biotics, The association between use of antibiotic (catcgoricaI) aad 

increase in length of pregnancy (continuous) was assessed using two-sample t-test. To 

control for the influence of potentid confounder on this association, M e d  analysis 

was used. Stratifj?ng the analysis of the resuhs is defined as "separating a sample into 

several sub samples according to specific criteria such as age p u p "  to control for effect 

of confounding variables (Last 1995). 

Prevalence, defined as the number of events in a given population during a 

specific period divided by the total population at risk, was used to m a m e  occurrenct of 

&&rent variables in the study popuIation. Prevalence ratio was used to campate the 

prevalence of an event in the group of interest compared to the prevalence! in the control 

group. Revalence ratio was also used to determine effect of codouaders on associations 

of interest. 



33.8 Ethical Comide~tions 

This was a quality assraance study dont tmder tbt auspices of the Infection 

Prevention and Control departmnt. In this study every effort was made to protect the 

patients' privacy and mintah c o n f i e .  The data collected for this study was 

gathered indirectly h m  all subjects. R h c y  in research refers to limited access to a 

person (Beauchamp, 1996). The use of idnct methock such as the use of inpatient 

records did not result in risk of harm to subjects. The respect of participants' privacy was 

protected through d g  their anonpity. All identifiable information was temoved. 

Confidentiality, defined as management of private inhrmation, was ensured by 

keeping all the data collected h m  patients' records, including the disk containing the 

prepared database, under lock and key at dl times. In addition, the identifLing 

information (Patient's name, PHN and date of birth) were recorded on a separate form 

attached to the data collection fbm After the i d e n m g  infbrmation was used fbr the 

purpose of linking records of individuals h m  Want sources (readmission to dEixmt 

hospitals) and in cases of missing PHN or dupIicate identifjing numbers, this information 

was detached h m  the data collection forms and purged. Futhermore, the study data has 

. . remained confidential; subject anonymity was rrtavlralned and resuhs h m  the study was 

reported andlor published in such a way so that the Mvidual patient's cannot be 

identsed. 

A study identificdon number was assigned to each record as the inpatient chart 

was reviewed No bfbrmation pertaining to physicians was collected h m  the c k  



CHAPTER FOUR: RESULTS - SITE SPECIFIC COMPARISONS OF SOCIO- 
DEMOGRAPHIC AND OBSTETRIC CHARACTERISTIC3 FOR TEIE YEARS 

1996 AND 1999 

4.1 Introduction 

In this chapter the total sample size anained through the sample-selection 

procedure is d m W  Flrrthermorc, the site specific, mio-demographic, and obstetric 

characteristics of women admitted for preterm labour or preterm premature nrpnw of 

m e m b  to any of the acute care hospitals in the CRHA during the years 1996 and 1999 

are compared. 

4.1.1 Selection of Stady Sample and Total Sample Size for Year 1996 to 1999 

For h study, a total of 2880 admissions &om January to December 19% and 

3289 admissions h m  January to Decemba 1999, with one or more of the requested 

ICD-9 codes (i-e. 644.0,644.2,658.1 and 658.2), were identified by the Corporate Data 

of the Calgary Regional Health Authority. 

Women with an admission for preterm labour (PTL) or pmmme rupture of 

membranes (PPROM) and a medical reason for immediate delivery were identitied and 

excluded fbm the study by using the ICD-9 codes of exclusion criteria listed in 

Appendix B. As a result, for the three hospitals a total of 1827 admissions h m  year 

1996 and 2632 ndmissions h r n  I999 remained (Figure 4.1). 

Of these admissions, those women with a e n  age between 22 to 34 weeks 

of pregnancy were i d d e d  At this first stage of patient selection, 709 aahissions hr 

the year 1996 and 805 &issrons hr  the year 1999 met all the inclusion criteria 
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Since it was possiile for one wdxuan to have more than one admissioq the 

number of admissions was translated into 523 eligible women with 709 admissions for 

1996 and 645 women with 805 admissions fir 1999. A flow chert of the steps involved 

in this first stage of patient selection is shown in F i p  4.1. 

The list of these 1168 elig'ble women was given to the Health Records 

Department of each of the three hospitals and requests were made for their charts to be 

reuieved. 



Figrvc 4.1 h w  Cbirt of the &kction of Patients' h r d s  for Review 
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In the second stage of patient selection, a total of 1168 charts were reviewed hr 

further exclusion of women (Figure 4.2): 

( I )  with PTL and duration of admission to delivery of <I2hrs, or those with PPROM 

with duration of admission to delivery of <12hrs, 

(2) with gestational age on first admission of less than 22 weeks or greater than 34 

weeks, 

(3) with $Ise PTL or PPROM (using criteria mentioned in the methods section), and 

(4) with missing patients' records. 

A total of 430 women, 194 h m  the year 1996 and 236 h m  the year 1999, met 

al l  the inciusion criteria and data was collected fiom their charts (Figure 4.2). The final 

sample size for each hospital for each year was as fbllow: 90 women fiom FMC, 69 b m  

PLC and 35 h m  RGH during h year 19% and, 100 women fiom FMC, 74 h m  PLC 

and 62 fiom RGH during the year 1999 (Table 4.1). 

Tabk 4.1 Total Qmpk Sizc: Number of Eligible Women at Each Site 

SITE 

FMC 

PLC 

RGH 

Total 

1996 
(a) 
90 

69 

35 

194 

1999 
(a) 
100 

74 

62 

236 



Total for Year Jan- Total for Year Jan- 
Dec1998=523 Oac 1999=645 

1 \ I 
- - 

FMC ?LC RVH FMC PLC RVH 

420  =I64 =I19 
- - = tW = 183 

Exe(Imi0n of rdmiaalocr 
b h  b bPWMy4mOr 4 

PPROlll12hr 
I 1 



4 . 1  Missing Data 

The fobwing variables, used m tbe chapter hur and fie, had missing observations: 

I. Neonatal Birth weight 
- 0 missing in 1996 
- 9missingin1999 

2. Five minute Apgar score 
- 1 missing in 1996 
- 2 missing in 1999 

3. Delivery mode 
- 2 missing in 1996 
- Omissingin1999 

4. History of Idkction during pregnancy 
- 64 missing in I996 
- 165 missing in 1999 

5. Reason for autiiiotic use in hospital 
- 37missingin1996 
- 28missingin1999 

4 2  Cornpariaon of Site Spcciiic R u d b  in 19%: Socio-Dcmogmphic, Obstetric 
and Neonrtd Chamcteristics 

In the following section the sociodemographic, obstetric, and wonatal 

chamcteristics of women admitted to FMC, PLC or RGH for preterm labour or preterm 

premature rupture of membrane h m  January 1" to December 31* 1996 are compared 

using chi-square test for categorical variables and ANOVA for wntinwus variables. 

4.2.1 Comparison of the Three Hospitals in 1996: Socit~Demogrrphic 
Clmnrteristics 

Tables 4.2a and 4.2b describe the sociodemgraphic characteristics of wornen 

who met the inclusion aiteria for 1996. Maranal age of the women from the three sites 

had both n o d  d i s t r i i n s  and equal variance. As such, ANOVA was used to 



cornpate these sites. The meaa masernal age of wown at RGH was 29.4 years compand 

to 26.8 years at PLC and 26.4 years at FMC. This difference was statistically but not 

clinically significant amongst the three sites. 

At FMC, 27.8% of women admitted for Pn, or PPROM resided outside the city 

of Calgary compared to only 7.2% and 5.7% at PLC and RGH respedvely (p4.001) 

Alcohol consumption during pregnancy was fond to be significantly higher 

among those women admitted to PLC cornpolred with the other two sites (23.2% vs. 6.7% 

at FMC and 2.9% at RGH; p<O.OOl). Thirty-one women (3 1%) at FMC, 26 (37.8%) at 

PLC, and I 1 women (3 1.4%) at RGH smoked during their pregnancy. There was m, 

significant difference in prevalence of smoking during pregnancy among the three sites 

(Table 4.2b). 

Tabk 4.2 Comparison of Socio-Demographic Cbrrrctcristka of Women at the 
Thnt Sites in 1996. 

*ANOVA was used for comparison 

a) Continuo~r VarhblcJ:' 
VARIABLES RGH 

s=JJ 
P 

vrlpc 
FMC 
ne90 

PLC 
A 9  



Tabk 4 3  Continued 

b) Categorical Vari.Ma:*+ 
VARIABLES I FMC 1 PLC I RGH I P  

4.2.2 Comparison of the Three Hospitals in 1996: Obstetric Chamcteristics 

Tables 4.3a and 4.3b hi the obstetric characteristics of women who were 

I a (oh) 

admitted to any of the three sites for PTL or PPROM dmbg 1996. The mean gestation 

B* 12 test was used fbr comparison 

• (96) 

64 (92.8) 
5 ('72) 

26 (37.8) 
40 (57.9) 
3 (43) 

16 (t3a 
53 (76.8) 

City of Rgidcaa 
Calgary 
Outside Calgary 

Smoking 
Yes 
No 
Quit, tdbre pregnancy 

Alcohol Comumptioa 
yes 
No 

age of women on admission was very similar between FMC and PLC (29.6 and 29.7 

65 02-21 
25 (27.8) 

28 (31.1) 
5 (633) 

S (5.6) 

6 6 7 )  
84 (933) 

weeks respectively). However, the mean gestational age on admission to RGH was 3 1.0 

m (YO) 

33 (W.4) 
2 (5.7) 

11 (31.4) 
23 w-1) 
1 (2.9) 

1 0.9) 
34 (97.1) 

weeks (~~0.052). The box-plots of the distriiion of gestation age on first admission of 

Q).OQl 

0.87 

0.001 

women admitted to the three sites me shown in Figure 4.3. The distribution at RGH was 

much more skewed than the other two sites. In fkct+ a closer look at the RGH data 

revealed that this skewness was due to two observations (women) with admission 

gestation ages of 23.0 a d  23.1 weeks. Not including these two observations, gestation 

age on first admission at RGH wodd range fiom 28.0 to 34.0 weeks with a mean of 3 1.4 

weeks (Figure 4.3). 



In addition, the average total length of hospital stay (total inpatient days from h& 

admission to delivery) for women admitted to FMC was longer than for women admitted 

to PLC or RGH (P4.001). 

Twenty-six women (28.9%) admitted to FMC bad history of pretenn birth. This 

number was significantly higher than the 1 1.6% at PLC and 1 1.5% at RGH (p4.02). At 

all sites, a greater proportion of women were admitted for pleterm hbour than fbr 

PPROM, however, FMC had the most admissbns due to PPROM than PLC and RGH 

(28.9% compared to 15.9% and 25.7% respectively). Sixty four women (71.1%) were 

admitted for PTL at FMC, of these 64 women 1 was admitted for PTL on &st admission 

but on subsequent admkions had PPROM > 12hr. Similarly, of the 58 (84.1%) and 24 

(74.3%) women admitted for PTL, at PLC and RGH nspectively, 5 and 1 had PPROM 

>12hr on subsequent admission. As the number of wornen who were o r i m y  admitted 

for PTL but later developed PPROM was relatively small at each site, hereafter, for the 

p q s e s  of further analysis, they were included in the PTL group. 

Table 4 3  Comparison of Obactrir Chrractcrhtic of Women at the Three Sitca 
in 1996 

- 
I ~ a e p i t . ~ ~ ~ g ( d q s )  ( U(Ut067) .'I) 3.4(Ub3.4) ( 4.003047) ) 4 9 1 1  
*ANOVA was used fa comparison 

a) Continuoas Variables.* 
VARIABLES 

GeSatiosll Ageom 

FMC 
1590 

man &(%'!A CI) 

P 
v h  

PLC 
p.69 

m#n *(ssrn! CI) 

RGH 
~ 3 s  

mcla y95.h a) 
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Tabk 4 3  Continued 

9 Categorid Varhbks:** 
VAIUABLES I FMC 1 PU: I RGH I P  

** x2 test was used far comparison 

Yes 
No 
No, First cbild 

Admimion Rtrsan 
rn 
-PTL with no PPROM 
-PTL with PPROM 
PPROM 

Figare 4 3  Box-pbb for the Distribution of Gestation Age on Admission at Each Sit, 
in 1996 

20 7 
FMC PLC RGH 

26 m9) 
so (s55) 
I4 (15.6) 

63 (70.0) 
1 (1.1) 

26 (289) 

4.23 Comparbon of the Thru Hospit& in 1996: Antibiatic Use a d  Histo y of 
InfMon During Pregnancy 

Table 4.4 shows th ad"b'itic use of womn during their ptegnancy both before 

admission to the hospital and baing their hospital stay fbr PTL or PPROM in 1996. At 

RGH, 25.7% of thwe women were reported to have used antl'biotics during their 

8 (11.6) 
44 WB) 
I7 (24.6) 

3 Oas) 
5 (?J) 

ll(15.9) 

WJ) 
20 (57.1) 
ll(31.4) 

U (71.4) 
1 (2.9) 

9 (259'1) 

0.024 

0.16 



54 

pregnancy before admission to the hospital, which is not signScantfy diffkreat h m  

17.8% of women at FMC and 18.8% at RGH ( ~ 4 . 5 9 ) .  

In 1996,33.00/0 of women at FMC, 24.6% at PLC and 28.6% at RGH received 

antepimum anti'biotics dining their Admissinns to the hospital for PTL or PPROM 

0 . 4 9 ) .  Antibiotics were used for a variety of reasons. In the majority of cases, no 

reason was stated or c o d  €E found in the chart for prescriiing antiiiotics during hospital 

stay (Table 4.4). 

However, among those who did receive antibiotics, the most common reason was 

to treat urinary tract infection (133% at FMC, 41.2% at PLC and 20.0% at RGH). Only 

one patient at FMC and one patient at RGH had probngation of pregnancy stated in the 

chart as the main reason for prcmiiing antibiotics. 

History of infection prior to admission was also recorded from the patient charts. 

It was determined that 38.9% o f  women admitted to FMC, 43.5% admitted to PLC and 

20.0% of those at RGH admitted fbr PTL or PPROM had a history of infmtion during 

pregnancy (Table 4.5). 

The types of Section during pregnancy included bladder infection, b a c t d  

vaginosis (BV), UTI, yeast infixtion, chlamydia and Group B Streptococcus GBS (Table 

4.5). 



Tabk 4.4 C o m p h n  of Antibiotic Une During Regnmy of Women Admitted to 
the Three Hospitals for PTL or PPROM in 1996. 

Tabk 4.5 Comparison of Liistory of M i n  During Pngnrncy of Women 
Admitted to the Three Eospitrb for PTL or PPROM in 1996. 

Z a r e g o ~  vutbkS:** 

Infection prior to dmirsion 
Yes* 
No 
Unknown 

*we= prior to 
1 hospital admission 
1 Bladder 
i BV ' Chhmydia 

GBS 
un 
Yeast 

'* ~2 test was used for comparison 

RGH 
n =35 
n (YO) 

9 (8.7) 
26 (743) 

10 
25 (71.4) 

1 (10.0) 
2 (20.0) 
1 (10.0) 
S (50.0) 
1 (10.0) 

PLC 
d 
n (Ye) 

13 (18.8) 
56 (81.2) 

17 (24.6) 
52 (7S.4) 

0 (0.0) 
7 (41.2) 
0 (0.0) 
9 (523) 
1 (5.9) 

VARIABLES 

Antibiotic me 
Prior to admission 

Yes 
No 

Anteparturn antibiotics me 
in Hmpital 

Yes 
No 

Reawn Bnr 
Antibiotic me in hospital 

Rolongation 
UTI 
High Temperature 
Unknown 
Othets 

RGH 
~ 3 5  

Women with histo y of 

Others** I 11 I 7 I 2 
(**sinusiris, sore throat, dental abscess, appa respiratory lract infection, tonsillitis) 

P 
d m  

0 9  

0.49 

032 

FMC 
F98 

16 (17.8) 
74 Isfa 

30 (333) 
60 (66-7) 

1 (33) 
4 (133) 
1 (33) 

23 (76-7) 
1 (33) 

PLC 
a369 

VARIABLES FMC 
&90 

n (%) a (Oh) n (%) 
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A large number of the womn at each hospital did not have any information 

regarding the "history of infection" in theit charts and, tkefbre ,  the percentage of 

missing (unknown) data hr this variable was very high (Table 4.5). To determine the 

influence of the "Unknown" category in testing h r  existence of significant Werence 

among the three sites, ANOVA was used with the "Unknown" category included in the 

comparison (p4.001). This dabstdl . . ysignificantrtsuh isnot umrhgfblas it ism 

tmsed on a category (ie. "Unknom") that c o d  dm belong either to the "Yes" or to the 

Won category of the miable "history of infectionn. 

To resolve this problem, onc solution was to assume that the reason for not 

mentioning history of infections in some of the charts, was because those women did not 

have any Infection during tbeir prcgmrq. In this case, all "Unknown" history of 

infection could be included in the "No" history of infection category. With this 

assumption, a statisticaliy significant difference between the two groups with a p-value of 

0.052 was observed. 

On the other hand, if it was assumed that all those with "Unknown" history of 

infection in fact did have infection but was not recorded, no sbtisticdy significant 

difference @=0.163), was observed between the two groups. Hence, depending on wbic h 

assumption was used, statistidy significant diffkmxs was o w e d  in one scenario 

and no significant diierence in the 0th. 

'Ilmefore, due to inadequate i n f o d n  and a Iatge number of unknown 

obsemtions, the variable "history of infedon'' was not considered reliable. Thus, it was 

not possible to draw any meahgW conclusion about tk history of i n f i n  during 

p r e w  fbr those women admitted during the year 19%. 
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4.2.4 Comparison of tht Three Eospftrb in 19%: Micnbiohgic Findings 

The results of laboratory cubes and sensitivities taken hrn women admitted in 

1996 fbr PTL or PPROM are Shawn in Table 4.6. Most wolaen were not tested. 

For CTrlamydia trachoman3, W? of women at FMC, 85.5% at PLC and 82.6% of 

women at RGH were not c u i t u d .  However, of those who were tested at PLC, I of 10 

was positive fbr C m Z c r  ~ucho&. At both RGH and FMC, now of the tested 

women were positive for Chi- truchomutis . 
At FMC, 16 womn were cultured for bacterial vagbsis, only 1 (6.3%) was 

positive. Similariy, 3 (18.8%) of 16 women who were tested at PLC and 2 (40.0%) of 5 

women tested at RGH were positive for bacterial vagiwsis. There were no cases of 

Neisseria gonorrhoeae at any of the sites. At PLC, only oae of 12 women tested for 

Trichomo~s vugidis was positive. At the other two hospitals, none of the women 

tested for Trichomom vaginuiis were pasitive (Table 4.6). 

For Group B Streptococcus (GBS), 5 (20.00h) of 25 women tested were positive 

at FMC. At PLC three (50.00!) of the six women and 2 (1 5.4%) of the 13 women 

cuftured at RGH tested positive. 

Urine cultures were done on 50 women (55.5%) at FMC, 33 (47.8%) at PLC and 

17 women (48.6%) at RGH. Ofthose tested, microorganisms were isolated h m  urine 

sample of 14 (28.00/0), 26 (78.8%) and 9 (53.0%) wu~lmen from FMC, PLC and RGH, 

respectively. The microorgauims isoIated are shown in Table 4.6. These cultures were 

positive fbr gramnegative organisms such as E. Coli and P. awoginosa as well as gram- 

positive ofganbs such as coaguhse-negaSive staphylococci (CNS), Enterococci and 

Lactokillus sp. Some cuItures grew multiple grampositive cocci. 



Tabk 4.6 Microbiologic Fidinp for Women Admitted to the Three Hospitals for 
PTL or PPROM duriog the yew 1% 

h 

VARIABLES 

c - w o &  
Tested, positive, n 
Tested, negative, n 
Not tested, n C%) 

Bactertl Vagi~wis 
T e d  positive, n 
Tested, negative, R 
Not tested, n&) 

Ye& s p  
Tested, positive, n 
Tested, negative, n 
Not tested, n m )  

Trickomonas wginrolis 
Tested, positive, n 
Tested, negative, n 
Not tested, nC%) 

Group B streptococcus 
Tested, positive, n 
Tested, negative, n 
Not tested ntW 

Nrirsnio gonorrhome 
Tested, positive, n 
Tested, negative, n 

Not tested, n m )  
Urine cuhns 

Tested, positive, n 
Tested, negative, n 
Not tested, n f i j  

Organisms irohted from 
u* dtum 
CNS, ne4) 
E. Coli n f i )  
k~ob<PciIIus sp.. nfA) 
P. a u m g h q  nfA) 
Cad& albiccmr, n@) 
Multiple gram positives, no 
Entaococcus, n f ?  

PLC 
d 

1 
9 

59 0 

3 
13 

53 (76.8) 

1 
16 

52 (75.4) 

1 
11 

57 (86.1) 

3 
3 

62 (892) 

0 
6 

43 (913) 

26 
7 

36 (52.2) 

3 (114 
0 (0.0) 
1 @*a) 
1 (33) 
1 (3.8) 
19 m.1) 
1 0-8) 

FMC 
d o  

0 
9 

81 (So.@) 

1 
IS 

74 (02.2) 

0 
15 

75 (833) 

0 
14 

76 (845) 

S 
20 

65 (723) 

0 
3 

87 (9af) 

14 
36 

40 (44.5) 

2 043) 
1 (7-1) 
9 (6-w 
0 (@.a) 
0 (om 
2 (143) 
0 (a0) 

RGH 
~ 3 5  

0 
6 

2!9 (823) 

2 
3 

30 (86.0) 

1 
3 

31 (88.6) 

0 
2 

33 (943) 

2 
11 

22 (623) 

0 
2 

33 (943) 

9 
8 

18 (51.4) 

3 (333) 
0 (0.0) 
1 (11.1) 
0 (0.0) 
0 (0.0) 
4 (44.4) 
l(11.1) 

r 
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From a microbiological pint of view, wkn pathogenic microorganisms are 

present, urinary fract infection (UTI) exists (Fauci et a 1  1998). However* some of the 

organisms found in this study, such as multiple gram-positives, are usually due to 

c o m o n  of the urine cultme. The other otganisms, such as Locto6ucillus sp., do 

not commonly cause UTI. 

4.2.5 Comparison of the Three Hospitals in 1996: Neonatal outcome 

The neonatal outcome for women admitted at each hospital is summarized in 

Tabies 4.7a and 4.7b. Only those neonates whose mothers had a delivery record available 

in their charts, at the same hospital that they were admitted for PPROM or PTL. were 

included. Those with delivery records elsewhere (outside the CRHA region, or at a 

dierent hospital than the one at which the mother had her PTL or PPROM admissions 

and care) are not included in Table 4.7a and 4.7b. 

Even though the mean gestation age on first admission of mothers admitted to 

M C  (29.6 weeks) and PLC (29.7 weeks) were very similar (Table 4.3a), gestation age o f  

the neonates, at birth, was significantly different at FMC compared to neonates at PLC 

and RGH (35.3 vs. 37.5 and 37.0 week nxpectively; p~0.001). 

Birth weight, used as a health indicator for neonates, was significantly diffennt 

among the three sites m . 0 1 )  with FMC mnates having the smallest mean birth weight 

(2596.5 g) and PLC neonates the iargest man birth weight (2987.6g). More than half 

(58.5%) of omnates born at FMC stayed in NICU during their hospital stay compmed to 

34.4% of those born at PLC and 38.2% of those born at RGH (p4.01). 
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Birth weight was divided into three ciikgorics based on the clinical definitions fbr 

birth weight. According to the World Health Organhion, h h t s  bom with less tban 

1500g are ref- to as Very Low Birth Weight (VLBW) infants. Low birth weight 

i n f m  (LBW) are defined as infantR who are born weighing less than 2500g. (Health 

Services Delivery Highlights, CRHA 1998) and those with birth weight greater tban 

2500g are considered to have adequate birth weight. When divided into these categories, 

there was a clinically and statisticaIly si@cant difkrence among the hospital sites, At 

FMC, 12.3% of all the babies in this study had VLBW wmpgted to noae at PLC and 

RGH. At FMC, only 55.4% of babies had birth weight grcata than 2500g. compared to 

76.6% at PLC and 73.5% at RVH. 

There were no significant diffi11ces in gender, five-minute Apgar score, or 

delivery mode among the three hosphah (Table 4.7b)- 



Table 4.7. Comparison of Ncouatd OPteomc of Babia Born to Women Admitted to 
the Hospital for PTL or PPROM in 1 9 s  

a) C O ~ O O P S  v8riabk* 
r I FMC 1 PU= I RGH I p d n e  1 

b) Categorical variables: ** 
I FMC I PLC I RGH 

VARUBLES 

Gestation age at 
birth (wetlm) 
Birth Weight (g) 

ANOVA was used for comparison 

~6!5 
wra i (95% Cl) 

353 
(343 m363) 

29M3 
(23723 to -9) 

VARIABLES 

Gender 
Male 
Female 

Delivery mode 
Vaginal Delivery 
Cesareen Delivery 

5 min Apgv scorn 
=3 

1 27 
NICU stay ' Ye5 

1 No 
Bi ih  Weigbt (g) 
d500 
131-U00 
rUOl 

~ = 6 4  
wra f (994 CT) 

373 
(363 to 38.1) 

2m.6 
- (2825.1 b 31m) 

** ~2 test used for cornparim 

F ~ S  
a ( W )  

43 
22 (33.9) 

54 (85-1) 
9 (143) 

3 (46) 
62 (954 

38 (W 
27 08.5) 

8 (123) 
21 (323) 
36 (55.4) 

p.34 
mean f (95% CI) 

37.0 
(36.0to38d) 

2!m.O 
(2702.9 to 31473) 

d 
a (#) 

30 (469) 
34 (53.1) 

9 (89.1) 
7 (10.9) 

1 (1.6) 
62 ( a 4 1  

22 (34.4) 
42 (65.6) 

0 (0.0) 
15 (23.4) 
49 (746) 

4.001 

_ 0.01 

~ 3 4  
I (%) 

20 (58.8) 
14 (413) 

31 (91.2) 
3 (8.8) 

1 (29) 
33 (97.1) 

13 (383) 
21 (61.8) 

0 (0.0) 
9 (265) 
25 0 



4 3  Compmhn of Sic S p e d c  Rcsalts in 199!k SocbDemognphic, Obstetric, 
and Neonatal Chracteriaics 

In the following section the socio-dermgrapbic, obstetric, and neonatal 

c k a c t ~ s  of women admitted to FMC, PLC or RGH for preterm labour or pretenn 

premature rupture of membraue during January 1' to December 3 I* 1999 are compared 

using chi-square test for categorical variables aad ANOVA for wntiwous variables. 

43.1 Comparison of  the Tbnt Hospitals in 199!k S o c b D e m ~ p h i c  
CharrcteMcs 

Tables 4.8a and 4.8b descrii the c h a r a c t ~ c s  of women who met the inclusion 

criteria for 1999. Maternal age of wonrea admitted to the three sites bad both n o d  

distriiution and equal variance. Thetefbre, ANOVA was d to compare these sites. 

The mean maternal age of women at FMC was 27.3 years compared to 26.6 years at PLC 

and 28.1 years at RGH and there was no statistically significant difference amongst the 

three sites w . 3  1). 

Fourteen women (14%) at PLC c o d  aicohol during their pregnancy 

compared to 4 (5.4%) at PLC and 3 (4.8%) at RGH w.21). Though not significam, 

smoking during pregnancy for women admittedto FMC was 38.0?! compared to 31.1% 

at PLC and 24.2% of women admitted to RGH. 

In addition, 36 (36%) wowomen admitted to FMC wae Living outside of Calgary but 

wcre trausfd to Calgary h r  heir care, compand to 5 (6.8%) women at PLC and 3 

(4.8%) at RGH. 



Table 4.8 Comparison of the S o c i o . ~ p b k  CLvretcMcs of Womtn at the 
Three Sites in 1999. 

C I 1 I I I 
ANOVA was used for comparison 

a) Con~uous  Varhbk*  

4.3.2 Comparison of the Tbret Hospitals in 1W: Obstetric Characteristics 

P 
value 

n) Categorial Variables:** 

Tables 4.9a and 4.9b describe the obstetric cbracteristics of women who were 

RGH 
n=62 

admitted to any of the three sites for or PPROM during the year 1999. The mean 

PLC 
d 4  

VARIABLES 

P 
vdue 

4.001 

020 

021  

gestation age on first admission was sigdicady different amongst the three sites with 

FMC 
~ 1 0 0  

** ~2 test used fix comparison 

VARIABLES 

City of rrsidcace 
CahWY 
Outside Calgary 

smokiog 
Yes 
No 
Quit, before pre!gnancy 

Alcohol Cocrsumptioa 
Yes 
No 

FMC having the lowest gestation age of 28.7 weeks compared to 30.0 weeks at PLC mi 

FMC 
n=100 
a (%) 

64 (64.0) 
36 (36.0) 

38 w.0) 
61 (61.0) 
1 (1.0) 

14 (14.0) 
86 (saol 

PLC 
d 4  
a (74) 

69 @32) 
5 (6.8) 

23 (31.1) 
47 (0 
4 (5.4) 

4 (5.4) 
70 (94.6) 

30.2 weeks at RGH (p4.001). This statMcalIy s w c a n t  d i f f i  revealed the 

RGH 
lPdZ 
n (%) 

59 (953) 
3 (4.8) 

1s (243) 
46 (74.2) 

1 (1.6) 

3 (4.8) 
59 (952) 

exismse of a relationship between ndmitps;ian gestation age and admission site. In other 

words, women admitted to FMC was more likely to have lower gestation age on 

admission compared to PLC and RGH. 
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At all sites more women were admitted tbr PTL tban for PPROM; howewer, FMC 

bad the largest number of admissions due to PPROM. Forty two percent (42.0°/0) of 

women admitted to FMC, compaffd to 20.3% at PLC and 17.7% at RGH, were admitted 

with diagnosis of PPROM on their first admission (p4.001). Tkerefbre, there appeared 

to be a relationship between site of achishn ad PPROM as the M i n  diagnosis. 

Fifty-two women (52.0%) were admitted fbr PTL at FMC, of these 52 women 5 were 

admitted for PTL on admission but on subsequent ~ i o m  had PPROM >12hr. 

Similarly, of the 58 (78.4%) and 5 1 (82.3) women admitted fbr PTL, at PLC ad RGH 

respectively, 3 and 0 had PPROM >I2h on subsequent admission. As the number o f  

women originally admitted fbr PTL but later having developed PPROM is relatively 

small at each site, hereafter, for the puposes of fiather analysis, they are included in the 

PTL group. 

Eighteen women (1 8.0%) to FMC had a history of previous preterm 

birth delivery compared with 1 l(4.9h) at PLC aud 8 (13.1%) at RGH. However, this 

difference was not sigdicant ( ~ ~ 0 . 7 9 ) .  

In addition, the mean total length of hospital stay (total inpatient days from &st 

admission to delivery) of women admitted to FMC was significantly longer than for those 

admitted to PLC or RGH (6.1 days vs. 4.9 and 4.0 days respectively; pa).001). 



Tabk 4.9 Compuiaan of Obstetric Clmncttriaics at the Tbm Sitea in 1999 

a) Continuous Variables4 
I VARIABLES I FMC I PLC I RGH ] P i  

b) Categorid Variables: ++ 

VARIABLES I FMC I PLC I RGH / P i  

r 

Previous Rtterm Birth 
Yes 
No 
No, F i m  child 

Admimion Reason 

I - 
-PTL with no PPROM 

Liizzr- ** ~2 test was used fir cornpa 

133 Comparison of tbe Tbree Hospitab in 1999: Antiiotic Use md History of 
Infection During Pregnancy 

*ANOVA was used for comparison 

Geshtioml Age on 
Admission (week) 
Total Leagth of 
H0spit.l Smy (drys) 

Table 4.10 descri i  antibiotic use by women duriug their pregnancy both before 

admission to the hospital and during tbeir hospital stay fbr PTL or PPROM in 1999. 

~ 1 0 0  
mean *@soh CI) 

28.7 (28.2 to 2 9 3  

6.1 (53 to 7.2) 

Based on the information available in the patient's charts, 20.W of women admitted to 

FMC used antibiotics during their pregnancy before ndmiEPion to the hospital coupad 

n=74 
wm *(95% a) 

30.0 (293 to 3a7) 

4.9 (4.2 to 5.6) 

to 9.5% of womn at PLC and 9.7% at RGH m.07). 

In 1999,51 .M of women admitted to FMC f5r PTL or PPROM received 

~ 6 2  
mean f(%K CI) 

30.2 (29.4 to 3l.O) 

4.0 (349 m 4.6) 

antiiiotics during their hospital stay. This was sisignifiicazltly (both cliuically 

v&m 

0.01 

41.001 



and statisticalIy) higher than the penmtage of women who &ed anteprtum 

antibiotics during their admission at PLC and RGH (33.8% and 35.5% respectively; 

w.03). 

Antibiotics were used for a variety of reasons. The teasons for anti'biotic use were 

colIected using the information in progress notes or physician's notes. For the majority 

of cases, no reason was sta!ed or could be found in the chart for prescriiing antliiotics 

during the hospital stay. However, among those who did receive antibiotics, the most 

common reason was for proIongation of pregmmy for women admitted to FMC (76.5%) 

and RGH (3 1.8%) and for treat@ u r h r y  tract infection for those admitted to PLC 

(36.0%). 

History of infection prior to admission was also recorded h m  patient's charts. 

Twenty six percent (26%) of women admitted to FMC, 23.0% of those admitted to PLC 

d 30.0% of those admitted to RGH had a history of infection during pregnancy (Tabie 

4.1 1). The infections during pmgnancy included bladder infection, bacterial vaginosis 

(BV), lninary tract infection (UTI), yeast infection, chlamydia and GBS. The hquencies 

are shown in Table 4.1 1. 



TabIe 4.10 Cornparisan of Antibiotic Use Ihuing Pregnancy of Women Admitkd to 
the Hospital for PTL or PPROM in 1999. 

Categorial vtrhble:** 
VARUBLES 1 FMC I PLC 

I Antibiotic me 
Prior to admissin 

Yes 

Others 1 1 0.0) I 0 (0.0) 1 0 (0.0) 

RGH 

I No 
I Antepvtrrrn antiiiotia pse 

in Hospitrl 
Yes 

1 No 
I Re~son Lr 
Antibiotic me in hospital 

R o  Iongation 
UTI 
Unknown 

' 9 2  test was used for comparison 

n (%) 

20 (20.0) 

Table 4.11 Comparison of Hiaory  of Infection During Prqpaucy of Women 
Admitted to the Hospital for PTL or PPROM in 1999. 

80 cs0.6 

51 (51.0) 
49 (49.0) 

39 0 6 3  
4 (73) 
7 (13.7) 

n (*A) 

7 0  

n (%) 

6 (9-3 
67 (90% 

25 wo 
49 (66.2) 

7 @a@ 
9 w-0) 
9 (36-0) 

56 (903) 

22 (353 
40 (64.5) 

7 (31.8) 
3 (13.6) 
12 (54.6) 

RGH 
A 2  

13 (30.0) 
2 (33) 

47 0S.S) 

0 
0 
0 
0 
8 
0 
5 

VARIABLES 

Womtn with hirto y of 
Infection prior rn dmbsion 

Yes* 
No 
Unknown 

*Infcrtioas prior to hospital 
admbaioa 

Bladder 
BV 
Chlamydia 
GBS 
UTI 
Yeast 
Othas 

Some women had more than one infkaim 

FMC 
~ 1 0 0  

26 (26.0) 
9 (9.0) 

65 (65.0) 

3 
1 
5 
1 
11 
4 
6 

PLC 
d 4  

17 (23.0) 
4 (5.4) 

53 (71.6) 

3 
0 
0 
0 
15 
0 
2 
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However, a large number of women at each site did pot have any ~~n on 

"history of i n f i n "  m their charts and, threhre, the percentage of missing (mimow) 

data for this variable was very high. To determine the influence of the Wnknown" 

category in testing hr the existence of any sipifitant differrace among the three sites, 

ANOVA was used with the "Unkaown" included in the comparison. The resuks did wt 

show any statistically significaat M i n c e  among the three sites w.52) .  

Given the essumption that all of the women with "Unkrn,~~~'' history of inf&n 

did not have any idkction, all observations m the "Unknown" category were assumed to 

be in the "No" history of infection category. In this case no significant difference was 

o w e d  in history of infection among the sites (~4.75) 

Similarly, if it was assumed that ail those with Wnkwwu" history of infection in 

fact did have a history of infkction, it was abed tbat there would be no statisticaUy 

significant diffetence among the three sites in history of infection during pregnancy 

w.32). 

Therefore, we can conclude that even if the information on history of infection 

was available on aIl patients, whether all belonged to the "Yes" or 'Wow category, there 

wouId be no significant difference amongst the three sites. In other words, no evidence 

fbr a reIationship between admission site aud history of infection during pregnancy was 

found 
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43.4. Comp&on of the Tbr# Hospitals in 1m Micmbiobgic Fi~~dhgs 

The resuhs of laboratory cultures and M e s  taken &om women admitted for 

PTL or PPROM during 1999 are shown in Table 4.12. Most women were not tested for 

any of the following infections or microorganisms. 

For Chlamydia nacho&, 84.0% of women at FMC, 71.6% at PLC and 67.7% 

of women at RGH were not cuhured However, of those who were tested at FMC, only 

one of 16 women was positive fbr ChZ4mydiu kochmalis. &Both at RGH and PLC, none 

of the women tested positive. 

There was only one woman at each site who tested positive for bacterial vaginosis 

of all those who were tested. There were no cases of positive Neisseria gonorrhoeae or 

Trichomonas vaginal& at any of the the sites, in women who were tested for these 

microorganisms. 

For Group B Streptococcus, 3 (I 5.8%) of the 19 women tested were culture 

positive at FMC. At PLC, 4 (16.Ph) of the 24 women and 3 (8.8%) of the 34 women 

cultured at RGH had positive resuhs. 

Flrrthermore, lrrine cultures were dow for 48 women (48.0%) at FMC, 39 

(52.7%) at PLC and 34 women (54.8%) at RGH. Of all those tested, microorganisms 

were isolated in 18 (37.5%)- 21 (53.8%) and 14 (412%) of women fiom FMC, PLC and 

RGH respectively. The microorganisms isolated are shown in Table 4.12. 



Tabk 4.12 Mcmbiobgic Fin- For Women Admitted to the Easpitil for PTL or 
PPROM Daring the Year 1W. 

b 

VARUBLES 

Chhydia  t t u c k o ~  
Tested, positive, n 
Tested, negative, n 
Not tested, nfi) 

B r t c r i s l V ~ i r  
Tested, pasitive, n 
Tested, negative, n 
Not tested, np?)  

Yart  ap. 
Tested, positive, n 
Tested, negative, n 
Not tested, n&) 

Tkkhomolros vagina& 
Tested, positive, n 
Tested, negative, n 
Not tested, nw) 

Group B streptoaccm 
Tested, positive, n 
Tested, negative, n 
Not tested, nPA) 

N e i w r k  gononhueue 
Tested, positive, n 
Tested, negative, n 
Not tested. n&) 

r 

Urine c&m 
Tested, positive, n 
Tested, negative, n 
Not tested, n&) 

Orgarisms hhted from 
Urint clllturea 
CNS, n 
E. C d i  n 
htobaciflus sp.., n 
P. amginma n 
Cmrdida albicau, n 
Multiple gram positives, n 

n 

PLC 
F 7 4  

0 
21 

53 (71.6) 

1 
I7 

!% C15.6) 

0 
20 

!f4 (73.0) 

0 
3 

71(%.0) 

4 
20 

50 (67.6) 

0 
18 

!% (SO) 

21 
18 

35 (473) 

1 (4.8) 
0 (0.0) 
3 (14.2) 
0 (0.0) 
0 (0.0) 

16 C163) 
1 (43) r 

FMC 
~ 1 0 0  

1 
15 

84 (84.0) 

1 
13 

86 (SaO) 

2 
10 

88 (88.0) 

0 
3 

97 07.0) 

3 
16 

81 (81.0) 

0 
10 

90 (90.0) 

18 
30 

52 (52.0) 

0 (0.0) 
0 (0.0) 
3 (1 6.7) 
0 (0.0) 
1 (54 
(333) 

0 (0.0) 

RGB 
d 2  

0 
20 

42 (67.7) 

1 
14 

47 (75.8) 

2 
13 

47 (7S.S) 

0 
2 

60 06.8) 

3 
31 

28 (452) 

0 
10 

52 (52.0) 

14 
20 

tS (P53)  , 

1 0.1) 
1 (7-1) 
1 17-1) 
0 (0.0) 
0 (0.0) 

11 (78-@ 
0 (0.0) 
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43.5 Comparison of the Three Hospitrls in 1999: Nconrtrl Outcome 

The ueonatal outcome at each site is sun& in Tables 4.1 3a and 4.13b. Only 

those neonates whose mother had a delivery record available in their charts at the same 

hospital in which they were admitted for PPROM or PTL are included. Those with 

delivery records elsewhere (ourside the CRHA region, or at a dBerent hospital than the 

one at which the mother had her PTL or PPROM admissions and care) are not included in 

this table. 

Gestation age at birth was significantly dSerent among the three sites with the 

neonates born at FMC having the lowest gestational age at birth compared to PLC and 

RGH (32.2 vs. 36.2 and 37.5 respectivdy; H . 0 0  1). As shown previously in Table 4.9% 

the mothers of the babies born at FMC aIso had the Iowest gestation age on admission 

(28.7 weeks) compared to PLC and RGH (30.0 and 30.2 weeks, respectively). 

Birth weight was significantly different among the three sites (p4.01) with FMC 

neonates having the smallest birth weight (1959.8 g) and RGH neonates the largest birth 

weight (3072.5 g). Birth weight was categorized into three different groups based on 

definitions of Low Birth Weight @.BTK) and Very Low Birth Weight (VLB W) babies. 

According to the World Heahh Organbation, a t s  born with less than 1500g are 

r e f d  to as Very Low Birth Weight (VLBW) i n h t s  Low birth weight infhts (LBW) 

are defined as k h t s  who are born weighing less tban 2500g. (H& Services Delivery 

Highlights, CRHA 1998) and those with birth weight greater than 2500g are considered 

to bave adequate birth weight. At FMC, 32.5% of the neouates were in the VLBW 

category compared to ody 3.2% at PLC and 1.8% at FMC. In this study, the majority of 

the neonates at PLC and RGH were born with birth weight 2 2501gams. Additionally, 



there were siguiiicantly more neomtes at FMC with 5-minute Apgar score (I cllmpared 

to the 0th two hospitals @=0.005). Fmtkmore, 76.5% of neonates at FMC stayed in 

MCU during their hospital stay compared to 44.4% at PLC and 39-70? at RGH m.0 1). 

However, there were no -cant digerences in gender or delivery mode 

amongst the three hospitals. 

Table 4.13 Comparison of Neonatal Outcome of Babies Born to Women Admitted 
to the Hospital for PTL or PPROM in 1999 

~ - - - -- - - - - - - - - - - - - - . 

1 
- - 

I (1771.7 to 2148.0 ) I m1.0 to 2S1.4) ) m1.8 a 3W.l) I 4.001 1 
* ANOVA was used for comparison 

birth (web)  
Birth Weight (g) 

VARIABLES 

Gestdios e e  at 

RGH 

373 
(31.4 to 33.1) 

1959.8 

3) Categorid Variables:** 

pwluc FMC 
A1 
323 

Gender 
Male 
Female 

Delivery male 
Vaginal De[ivery 
C m  Delimy 

5 mla Apslw sore 
4 
27 

NW-Y 
Yes 

PLC 
-90 
362 

(353 to 37.0) 
27663 

RGB VARIABLXS 

No 
Birth Weight (g) 
s - ~ o o  
1501-2SW 
>SSO1 

FMC I PLC 
H l  

a (%) 

44 (543) 
37 (45.7) 

68 (83.9) 
13 (16.1) 

8 (9.9) 
71 (87.7) 

62 v6.5) 

(36.8 to 383) 
3072.5 

'* ~2 test was used for comparison 

19 (23.5) 

26 82-5) 
34 (UJ) 
20 (25.0) 

4.001 

&70 
a(%) 

42 (60.0) 
28 (40.0) 

56 (80.0) 
14 (20.0) 

0 (0.0) 
70 (100.0) 

30 (44.4) 

a== 
n (%) 

26 (44.8) 
32 (562) 

52 (89.7) 
6 (10.3) 

1 (1.9 
5 (Me61 

13 @?-7) 
40 (55.6) 

2 02) 
20 @la 
41 (65.1) 

35 (603) 

1 (13) 
10 (173) 
46 W-f) 



CaAPTER FIVE: RESlTLTS - COMPARISON OF SOCIO-DEMOGRAPHIC 
AND OBSTETRIC CHARACTERETICS BETWEEN YEARS 1996 AND 1999 

5.1 Introduction 

In this chapter the total sample size used tbr tbe aaalysis of this section is 

d e s c r i i  and a comparison of the socbdemographic and obstetric characteristics of 

women admitted for preterm labour or preterm premature rupture of membrane in the 

CRHA between the years 1996 arsd 1999 is made. In addition, the frequencies of 

anteparturn antibiotic use, and the types of antibiotics used between the years 1996 and 

1999 are compared. 

5.1.1 Total sample size 

The total number of women fiom the thee sites (FMC, PLC, RGH), who met the 

inclusion criteria, was 194 in 1 996 and 236 in I 999. 

5.2 Comparison of the Years 19% and 1999: Soci+Demogmphic, Obsteh4c and 
Neonatal Chacocteristics 

In the following section, the cbamcterkics of women admitted to FMC, PLC or 

RGH for preterm labour (PTL) or preterm premature rupture of membrane (PPROM), 

fiom January 1" to December 3 I" 1996 and Jaauary 1 * to December 3 I* 1999, are 

compared using chi-square test for categorid variables and two-sample t-test for 

continuous variables. 



5 . 1  Cornparisan of the Ycrn 19% and 1999: SocbDcmbgrrphic Chlrtcteristics 

Tables 5.la and 5.lb compare the characeristics of women admitted to hospital 

fbr PTL or PPROM with admission gestation age between 22 a d  34 weeks, in 1996 and 

1999. The overall socio-demographic characteristics were similar in both 1996 and 1999. 

Distriiion of m a t d  age on admission was normal for both years. 

Comparison of the two years did not show any statistidy significant difference in the 

mean maternal age on first admission (27.1 years vs. 27.3 years respectively; ~4 .70 ) .  

Table 5.1 Comparison of the Soci01J)emogr~phic Chamctcristi~~ of Women 
Between the Yean 1996 and 1999. 

** 12 test was used fm comparison 

a) Continuous Variables:* 
P 

value 

0.70 
%+sample t-tat used for comparison 

1- 
~ 2 3 6  

mean Cr) 
273 (2&6 to 21~0) 

VARIABLES 

Age (yean) 

1996 
~ 1 9 4  

mtPn *(%% CL) 
27.1 (26.2 to 2a0) 
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The overall prevalence of smoking among women admitted for PTL or PPROM 

was 33.5% in 1996 and 32.2% in 1999. The prevalence of alcohol consumption was 

11.9% in 19% and 8.5% in 1999. Even though the prevalence of alcohol use decreased 

fiom 1996 to 1999, this difference was not statkticalty significant ( ~ ~ 0 . 2 5 ) .  

53.2 Comparison of Yean 1W md 1999: Obstetric Characteristics 

Table 5.2a and 5.2b compare the obstetric characteristics of women admitted for 

PTL or PPROM in the years 1996 and 1999. 

The overall mean gestation age on first admission was 29.9 weeks in 1996 

compared to 29.6 weeks in 1999 (~~0 .28 ) .  

In both 1996 and 1999, there were more hospital admissions due to preterm 

labour than for premature rupture of membrane. OnIy 23.7% of women admitted in 1996 

and 3 1.8% of women adrn&ed in 1999, had diagnosis of premature rupture of membrane 

on first admission, However, the o v d  prpportion of PPROM increased from 23.7% in 

1996 to 3 1.8% in 1999 (p=0.06). In kt., there seemed to be a trend towards increase 

admission due to PPROM at FMC and PLC h m  year 1996 to year 1999 (Table 4.3b and 

4.9b) with FMC having the higher increase (28.m in 1996 and 48.0% in 1999). 

In addition, the dktrihtions of the total length of hospital stay (total inpatient 

days h m  first admission to delivery) for women admitted for PTL or PPROM in 1996 

and 1999 were compared. As shown in Figure 5.1 both distriiutioas were asymmetrical 

(positively skewed). Therefore, the total kngth of stay (LOS) was transformed using 

natural log (In) transformation to normah the distribution (Figure 5.2). The assumption 

of normality seemed most valid in l n - w r m e d  data. The mean and 95% confidence 



intervals for In(L0S) in both groups were transfbnned back to simplifL interpretation. 

The mean length of stay was 4.4 days in I996 ad 5.1 days in 1999 (p=0.04). This 

diierence was not clinically significant. 

In 1996, 19.6% of women admitted for PTL or PPROM had a history of pretem 

birth compared to 15.7% in 1999 Qd.17). This djfkence was not statistically 

significant. 

Table 5.2 Comparison of the Obstetric Cb.nrteriatics of Women Between the Yeam 
19% md 1999. 

a) C ~ n t i n u ~ u ~  VariObk* 

Admission (w&b) 
Total LRngth of Hospital 
S d 

P 
vdw 

b) Categorical Variables:*+ 

1999 
1 ~ 2 3 6  

mefa it%% CI) 

VARIABLES 

Gestational Age on 

3we sample t-test was used for comparison 

29.9 (29.4 tu 30.3) 

1996 
~ 1 9 4  

mean @5% CI) 

P 
value 

0.17 

A 0.06 

VARIABLES 

Previous Preterm Birth 
Yes 
No 
No, First child 

Admission Rtrron 
PTL 
PPROM 

29.6 (292 to 30.0) 

** ~2 test was usad for comparison 

038 

0.04 

1996 
~ 1 9 4  
n (%) 

38 (19.6) 
114 (58.8) 
42 (21.7) 

Id8 (763) 
46 (U.7) 

1W 
~ 2 3 6  
n (%) 

37 (15.7) 
130 (55.1) 
69 (293) 

161 (68.2) 
7s 013) 



Figure 5.1 Histogruns for Tobl Length of St.y 

0 20 10 M 0 60 
Total Length of Stay (days) 

Figure 5 2  Histograms for Invotd Length of Stay) 

ln(tota1 length of hospital stay) 

5.2.3 Comparison of the Years 1996 md 1999. Antibiotic Use md History of 
lafcction During Pregnancy 

The prevalence of antiiiotic use prior to admission to hospital for FTL or PPROM 

was similar between the two groups. In 1996,19.6% of the women admitted with PTL or 

PPROM had a history of infection during pregnancy compared to 14.0% of those 

admitted in 1999 @=0.12) 

To answer the first two objectives of this study, initially, the prevalence of overall 

antepaaum antibiotic use m women admitted to any of tk three hospitals in CRHA for 

PTL or PPROM was compared bctween the years.1996 ad 1999. In 1996,29.4% of 

wolaen admitted hr either PTL or PPROM received antepartun antiiiotics for a viviety 

of reasons. However, in 1999,41.5% of women received antepartum anti"biotics during 



their hospital stay (p4.009). Therefore, there appeared to be evidence of a relationship 

between the overall use of antepartum arrh'biotics and the year of admission to hospital. 

Although the characteristics ofttae women admitted to CRHA hospitals in 1996 

and I999 were similar, in 1999, signisdy more women were given antepartum 

antibiotics during their hospital stay for PTL or PPROM than those admitted in 1996 

(Table 5.3). 

Table 5 3  Comparison of Antibiotic tlsc DPring Pmgnmey for Women Admitted to 
the Hospital for PTL or PPROM Between the Yean 1996 and 1999. 

Categorical variables:** 
VARIABLES I 1996 1 1999 I P 

Antibiotic use 
Prior to admission 

Yes 
No 

Antepamim Antibiotic me 
in Hospital 

Ya* 

The site-specific resuhs in section 4.2 were assessed to determine whether 

No 
*Reason br 
Antibiotic use in hospital 

Prolongatiw 
UTI 
High Temperature 
Unknown 
Others 

anteparnun anti'biotic use was associated with site of ndmissioo. In 1996, even though 

o (%) 

38 (19.6) 
156 (80.4) 

57 i29.4) 

FMC had the highest kquency of antepaman antibiotic use, the dBerence was not 

' * ~ 2  test was used for comparison 

137 (70.6) 

2 (3.4) 
L4 (23-7) 
2 (3.4) 

38 (64.4) 
3 (5.1) 

significantly different mag the three sites Oabk 4.4). On the other hand, in 1999, 

a ( O h )  

33 (14.0) 
203 (86.0) 

9% (413 

0.12 

0.009 
138 (585) 

53 (54.1) 
16 (16.3) 
0 (0.0) 

28 (286) 
1 (12) 

41.001 



fkquency of anteparturn anti'biotic use was significautly higher at FMC compare to 0 t h  

two sites. Therefore, there seemed to be an association between the site at which the 

patient was W e d  and antepartum antibiotic use. In other words, women admitted to 

FMC were mre likeiy to receive antepatun antiiotics than those admitted to PLC or 

RGH (Table 4.10). 

To fhher investigate the potential effi of admission site on the association 

between year of admission and antibiotic use, strati6ed d y s i s  was performed. 

Anteparnun antibiotic use was stratified by site for conrparison As the socio- 

demographic and obstetric characteristics of women admitted to PLC and RGH were 

similar (sections 4.2 and 4.3), these two sites were grouped together as one for the 

stratitied analysis. 

Tabk 5.4 Antepartum Antibiotic Use and Admimion Year by Admission Site 

Prevalence Ratio: (30/90) 1 (5 11 100)=1.5 (95% CI: 1.1 to 2.2) 

~2 test was used for comparison 

Antepartum nntiiitic use in 
1 hospital 

Yes ' No 

P 
valae VARIABLE 

0 (%) 

30 (33.3) 

Prevalence Ratio: (47/136) I (27/104)= 1.3 (95% CT: 0.89 to 1.98) 

1996 
n=90 

1999 
n=100 

60 (66.7) 49 (49.0) 

n (%) 

51 (51.0) 

VARUJ3LE 

AntepPrtPm antiiiosic me in 
hospital 

Yes 
NO 

0.014 

x2 test was used for comparkoa 

1996 
~ 1 0 4  
n ('A) 

27 (26.0) 
n 04.0) 

1999 
~ 1 3 6  
m 1%) 

47 m-6) 
39 (66.4) 

P 
vdae 

0.153 
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The stratXed analysis showed that the prevalence of antibiotic use significantly 

increased at FMC (33.3% to 51.0%) but not a! PLC+RGH between the years 1996 and 

1999 (26.m to 34.6%). Therefore, it would seem that the ohserved significant 

diierence in the crude fiequency of antepartum antibiotic use (Table 5.3) between 1996 

and 1999 was mostly due to the difference observed at FMC. 

In addition, comparing the fkquencies between the three sites (TabIe 5.4) in 

1999,51.0°/0 of women at FMC received antepartum antibiotics compared to 34.6% at 

PLC+RGH. Therefore, not only FMC had the highest haease in the fiequency of 

anteparturn antibiotic use h m  1996 to 1999 but also, in 1999, FMC had the highest 

kquency of antibiotic use among the three sites. 

Furthmre, as there was evidence for an increase in the fkquency of admission 

due to PPROM fiom I996 to 1999, antibiotic use was stratified by reason for admission 

(Pn, vs. PPROM) in each year, in order to determine the effect of admission reason on 

the association between antibiotic use and the year of admission to hospital (Tables 5.5a 

and 5.5b). 

In 19%. of all those admitted for PTL, 27.2% received antepartum antibiotics 

compared to 24.8% of those admitted with diagnosis of PTL in 1999. Therefore, there 

was no statistically significant diffkrence in antiibiotics use between the two groups 

(P=O.57), However, for those who were admitted with PPROM, 34.8% received 

antepartum anti'biotics in 1996, compared to 77.3% of those who were admitted in 1999 

(Pd.001). 

lo summary, this matiiied analysis (Table 5.5) indicated that, for women admitted 

for PPROM in 1999 a significantly larger number received antepartun antibiotics (75.3%) 



compared to the women admitted with PPROM in 1996 (34.8%). The crude prevalence ratio 

was 1.4 (95% CI: 1.1 to 1.8). The stratum specific ratios were 0.9 (95% CI: 0.5 to 1.5) for PTL. 

group and 2.2 (95% CI: 1.5 to 3.3) for PPROM group. The estimate of the crude association 

lies between the stratum specific estimates. These differing point estimates suggest 

possible effect modification. Effect rno~cation is to be described and reported, not 

controUd (Hennekens & Mayrent, 1987). 

Table 5 3  Anteparturn Antibiotic Use and Year of Admission by Reason of 
A d h i a n  

a) PTL 
Pkvrlenec Ratio: (401161) l(411148) = 0.9 (95% CI: 0.5 to 1.5) 

x2 test was used for comparison 

b) PPROM 

x2 test was used fat comparison 

Since FMC had the highest increase in both fkquencies of admission due to 

PPROM and antepartun anti'biotic use h m  1996 to 1999, a separate stratifed analysis 

was pertbrmed for women admitted to FMC to determine the effect of admission reason 

on the association between antiiiotic use and year of admission to the hospital. 
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The crude prevalence ratio was 1.5 (95% CI: 1.1 to 2.2) flable 5.4a). The stratum specitic 

ratios were 0.8 (95% CT: 03 to 1.8) for FTL gmup and 2 3  (95% CI: 13 to 4.0) for PPROM 

group. The estimate of the crude association ties between the stratum specific estimates. 

These dfl&ing point estimates suggest possible effect modification of the association 

between antibiotic used and year of admission to the hospital. Effect modification is to be 

d e m i  and reported, not controlled (He~ekens & Mayrent, 1 987). 

The resuits revealed that even at FMC, srgnificantfy Iarger number of women with 

PPROM received antepartum antibiotics in 1999 compared to 1996 (80.0% vs. 34.6%). 

Table 5.6 Anteparturn Antibiotic Use and Year of Admission by Reason of 
Admission at FMC 

a) I'TL 

hospital 

12 test was used for comparison 

b) PPROM 

12 test was used for comparison 



52.4 Comparison of Years the 1996 and 1999: Antibiotic Use far Prolongrtioa of 
p w a n c y  

The overall antepartum antibiotics used for women admitted with PTL or PPROM 

was categorized based on the teason for use to compare the m e n c y  of antibiotic use 

for prolongation of pregnancy in 1996 and 1999. 

In 1996, the most common reason for use of antepartum antibiotics was for 

treatment of urinary tract infection. Prolongation of pregnancy was stated as the reason 

for antibiotic treatment in only 3.4% of patients' charts. On the other hand, 54.1% of the 

women admitted in 1999 that received antepartum antibiotics received them for 

prolonging pregnancy. Of the 53 women in 1999 who received anteparturn antibiotics for 

the purpose of prolongation of pregnancy, nine (16.7%) were admitted for Pn, and 44 

(83.0%) were admitted for PPROM. 

Table 5.7 Reasons for Anteparturn Antibiotic Use in 1996 and 1999. 

However, 64.4% of women admitted in I996 and 28.6% of those admitted in 

1999 that received anteparturn antibiotics did not have a reason for receiving antibiotics 

stated in their charts. This high percentage of missing (unknown) data for the variable 
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"Reason of antibiotics use in hospital" and the d number of observations in each 

stratum lead to imprecise estimates of the e&ct ad also uurehble frequencies within 

each strata 

5.23 Comparison of the Yean 1996 and 1999: Typts of Antibiotics Used 

The types of antepartum antibiotics used for womw with PTL and PPROM in 

1996 and 1999 are Listed in Table 5.8. In both years, half of dl the women who received 

antepartum anhiiotics reaived ampicillin 0. In 1996, tbe other two most comnmnly 

used antibiotics were cefau>lin (IV) and nitrofUrantoin (PO). However, in 1999, the 

second most common anti'biotics used were erythromycin (PO) and arnoxicillin (PO). 

The combination of antibiotics used for the purpose of proiongation usually initiated by 

intravenous broad-spectrum antibiotics such as ampiciIIin and erythromycin, followed by 

oraI arnoxicillm and erythromycin. 



Figure 53 Comparison of Types o f  Antibiotic Used between 1996 and 1999 

Table 5.8 Comparisoa of Types of Antibiotic Used between 1996 and 1999 

/ Types of Anteparturn I 1996 1 t999 , Antibiotics Used I (%)of ummen 1 (K) of mmen I 
I I 1 
1 AMOXlClLLlN PO I 19.3 I 29.6 

AMPICILLIN IM 
i 

7.0 8.2 I 

1 AMPICILLIN IV 1 50.9 50.0 I 
-. 

I 

AZTREONAM IV 1 1.8 f 0.0 
CEFAZOLIN IM I 

1 
0.0 I 1.0 1 

I 
- - I 1 ~ - - 

CEFAZOLIN IV i 15.8 1 9.2 I 
i 

CEPHALEXIN PO 1 7.0 I I 5.1 1 
CLlNDAMYClN IV I 1-0 i 8.2 I - - - - ~  - . 

I 
. - 

CLlNDAMYClN PO I 
I 

1 .a 2 0  
ERYTHROMYCIN IM 
ERYTHROMYCIN IV 
ERYTHROMYCIN PO 

GENTAMYCIN IV 
NITROFURANTOIN PO 

PENECILLIN IV 

0.0 
0.0 
1.8 
5.3 
10.5 
5.3 

23.5 1 I 

19.4 I 
8 

30.6 I 
20 1 
3.1 I 
1-0 1 
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5.2.6 Compvison of Y a n  1996 and 1999. Ncomtd Outcome 

The neonatal outcome for each year is summarized in Tables 5.9a and 5.9b. Only 

those neonates whose mothers had a delivery record avaElabIe in their charts at the same 

hospital in which they were admitted for PPROM or PTL are included. Those with 

delivery rewrds elsewhere (outside the CRHA region, or at a Merent hospital tban the 

one at which the mother had her PTL or PPROM admissions & care) are not included in 

these tables. 

The overall gestation age at bid was significantly different between the two 

years with the neonates born in 1999 having the lower gestational age at birth compared 

to 1996. Categorizing gestation age at birth into tbree groups (22-32 weeks, 32.1 to 37.0 

weeks and 37.1-42.0 weeks), revealed that in I996,46.6% of the babies born to women 

admitted to hospital for PTL or PPROM had preterm birch (47.0 weeks) compared to 

65.5% in 1999. 

Similar to previous chapters, biah weight was categorized based on defin.itions of 

VLB W and LBW. When divided into these categories, tbere was clinically and 

statistically significant difference in birth weight h m  1996 to 1999. In 1996,32.5% of 

babies born to women admitted for PTL or PPROM in CRHA had birth weight of less 

than 2500g compared to 44.5% m 1999. Consequedy, more babies were admitted to 

NICU in 1999 (55.0%) compared to 1996 (44.8%). 

There was no -cant Wkrence between gender, delivery mode or 5-minute 

Apgar score between the two years. 



Table 5.9 Compuison of Neonatal Outcome of Babies Born to Women Admitted to 
the Hospital for PTL or PPROM between the Y t m  1996 and 1999. 

a) Continuous var iabk*  
VARIABLES I 1996 I 199!l 

I I I 

ANOVA was used for comparison 

Gestation age at 
birth (weeks) 
Birth Weight ig) 

8)  Categorid Variables:* 
VARIABLES 1996 1999 1 P* 

IF163 
meM *(%% CI) 

36.5 (340 to 37.0) 
2818.6 (26983 to 293&9) 

-209 
mmB f (95% a) 

35.1 (343 to 35.6) 
2530.9 (2405.0 to 2656.9) 

Gender 
Male 
Female 

Delivery mode 
Vaginal Delivery 
Cesarean Delivery 

5 mia Apgu SCOR 

<7 
27 

NICU atay 
Yes 
No 

Bid Weight (g) 

1 ~ 1 6 3  
n (YO) 

93 (57.1) 
70 (42.9) 

142 (88.2) 
- 19 (1 1.8) 

S 0-1) 
157 (%.9 

73 (44.8) 

dSOO 
1501-2500 
>3501 
Cestatioa age at 
birth (week) 
23-32 
32.137 
37.142 

~ 2 0 9  
n (%) 

112 (53.6) 0.50 
97 (46.4) 

I7 6 (84.2) 0.27 
33 (15.8) 

9 (4.4) 052 
197 (95.6) 

115 (55.0) 0.05 
90 (553) 94 (45.0) 

@* 12 test was used for comparison 

8 (4.9) 
45 (27.6) 
I10 (673) 

18 (11.0) 
58 (35.6) 
87 (53.4) 

29 (13.9) 
64 (30.6) 
107 (512) 

46 (22.0) 
91 (43-3 
72 (343) 



CHAPTER SM. RESULTS- ANTIBIOTIC USE AND PROLONGATION OF 
PREGNANCY 

6.1 Introduction 

The third objective of this study, was to examine the association between 

antibiotic use and prolongation of ptegnancy in women admitted to any of the three 

hospitals in CRHA, with preterm labur and intact membranes (PTL) or with preterm 

premature rupture of membranes (PPROM). To meet this objective, the following 

chapter first compares the s o c i o b g m p h i c  and obstetric characteristics of women who 

received antepartum antibiotics and those who did not receive any antibiotic during their 

admissions for PTL or PPROM and secondly, examines the association between 

antibiotic use and prolongation of pregnancy. 

6.1.1 Total Sampk Size 

Contrary to the previous two chapters, which hoked at the site-specific and the 

year-specific practices of antibiotic use and the characteristics of women admitted for 

PTL or PPROM, this chapter looks at the overall association of antibiotic use and 

prolongation of pregnancy regardless of the year or the site of admission Therefbre, all 

430 women who were eligible for the analysis in the first two chapters could be incIuded 

in the analysis of this chapter. 

The ou&com: of the third objective was probagation of pregnancy (fiom 

admission to delivery). Therefire, onty those women whose delivery records were 

available a one ofthc three sites (FMC, RGH aud PLC) and those who had a normal 

course of delivery without the need for duction or cesarean section, due to maternal or 
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fetai complications, would bave ken suitable fbr inclusion in the d y s k  of this chapter. 

In other words, the consxvative approach examining the true prolongation af pregnancy 

was to exchde oll women who were induced or bad a cesarean section, m addition to 

those who did not have a delivery record available. A less stringent approach woukl be 

to aIso include women who were induced beyond 40 weeks gestation or those wbo bad a 

cesarean section fbr teasons other than maternal or fetaI complications. However, to 

limit variables that might coafound the outcome of pregnancy prolongation, the 

comative  approach was used. 

Following the conservative approach, 36 women were excluded because delivery 

records were not available at any of the thee acute we hospitaIs. Fifty women were 

excluded due to induction of pregnancy and aaothex fifty were excluded due to having 

cesarean section delivery. In cases which one woman was admitted to multiple sites 

during her pregnancy, the data from all the sites was w e d  aad counted as one unit 

for analysis ( ~ 2 2 ) .  

The 6uai sample size consisted of 272 women with eitiker PTL or PPROM who 

were admitted to hospital during the year 1996 (January Zn -December 3 1 * ) or 1999 

(January la -December 3 1" ). One hundred and one women received antepartum 

antibiitics during their hospital admission for PTL or PROM and 171 women did not 

receive any antibiotics. 



6.1.2 M i i  Ihh 

The foUowing variables had missing observations. 

1. Highest tempemhm 24h befbre deliver 
- 8 missing h m  m'b'otic group 
- 1 8 missing h m  no-antrimtic group 

2, White bbod cell count 
- 24 missing h r n  anti'biotic group 
- 49 missing b m  no-antiiiotic p u p  

3. Neonatal Birth Weight 
- 0 missing from m i t i c  group 
- 4 missing h m  no-adbiotic group 

4. History of W t i o n  During Pregnancy 
- 50 missing h m  antibiotic group 
- 92 missing h m  no-antibiotic group 

5 .  Reason for antiiiotic use in hospital 
- 44 missing b m  aatiiiotic group 

62 Compariroa of Anniiotic Group and No-Antibiatic Gmup: Socio- 
Demogrrphic, Obstetric and Neonatal Chrncteristics 

In the folIowing sections the characteristics of women who received anteparturn 

antibiotics and those who did not receive antr&iotics are compared using chi-square test 

for categorical variables and two sample t-test hr continuous variables. 

63.1 Compaaison of Antibiotic Group md N+Antl'bbtic Group: Socio~ 
Demographic Churcttrbtia 

Tables 6.la a d  6.1b compare the socioaemographic characterktks of 101 

women who received ardejmtum antibiotics with the 171 who did not receive any 

amqwhm antl'biotks drrring their hospital admisffin= M a t d  age on admission in 



both p u p s  had a normal distriiion and similar &ce (Figure 6.1). Therefore, a two 

sample t-tist was used to compare the two groups (Table 6.Ia). 

Table 6.1 Comparison of Socio-Dcmognphic C h a m c t t ~ c s  of AD Women Who 
Received Antepartwo antibiotics With Those Who Did Not Receive Any 
Anti biotic 

two sample t-test was used for comparison 

a) Cantinuow Vorilbk* 

VARIABLES 

** 12 test was used for comparison 

P- 
Value 

0.80 

Did Not Receive 
A.tcputum 
rln6iiotia 
n = I f  1 

mtia * (95% CT) 
27.1 (262 to 280) 

L 

VARIABLE 

Age em) 

Raeivd 
A-m 
A~tiiiiotia 

wl0l 
mcu i (95.h CI) 
26.9 (25.7 to 28.1) 



Figure 6.1 Box-plot of Age Distribution in the Antibiotic Group and N*mtibiotic 
Group 

The mean maternal age at time of first admission was very similar between the 

two groups. Womn who received antibiotic had a mean age of 26.9 years compared to 

27.1 years for those who did not receive any antibiotic @= 0.80) (Table 6.la). 

Smoking and alcohol consumption during pregnancy was not significantly 

different between the two goups. In both groups, as many as 34% of women smoked 

during their pregnancy (Table 6.1 b). 

In addition, 16.8% of women ia antibiotic group were living oldside Calgary but 

were m f d  to Calgary for their care, compared to 8.8% ofwornen m no-aati'biotic 

group (~~0.05)  (TabIe 6.1 b). 

62.2 Comparison of Antibiotic Group md No-Antibiotic Group: Obstetric 
Characteristics 

Tables 6.2a and 6.2b describe th obstetric characteristics of those women who 

received antibiotic and those who did not receive any antepartun antibiotics during 

admission h r  PTL or PPROM. 
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Admission gestation age had an approximately mranal d h r i i n  and similar 

variance between the two groups. Therehe, a two q I e  t-test was used for 

comparison. Among those who received antepartum antibiotics, the mean gestation age 

on first admission was 29.8 weeks compared to 29.9 weeks in the no-antibiotic group 

@=0.78). The 95% confidence i n t d  almost completely overlapped between the two 

groups (Table 62a). 

Among the 101 wornen who received antibiotics, 56 (55.4%) were admitted for 

preterm labour with intact membrane. Of these 56 women, 6 (5.Ph) were admitted for 

PTL on first admission but on subquent admissions had preterm premature rupture of 

membrane greater than 12 hours. Forty-five women (44.6%) were admitted for preterm 

premature nrpture of membrane (Table 6.2b). 

In the group of women who did not receive antibiotic, 143 (83.6%) were admitted 

for preterm labour with intact memfJrane. Of these 143 women, 5 (2.9%) were admitted 

for PTL on kt admission but on subsequent admissions had preterm premature rupture 

of membrane> 12 hours. Tweuty eight (1 6.4%) women who did not receive any 

anteparturn antiiiotics, were admitted for premature rupture of m e m h e  (Table 6.2b). 

Therefore, &re was some evidence that those who received autepartum 

antLbiotics were more likely to have come to the hospital due to premature ruptured 

membraw tban those who did not receive any antepartum antiiiotics Ip<0.001). 



Tabk 63. Comparison of Obstetric Chureteristics of All Women Who Reecivtd 
Antepartum Antiiiotics With Those Who Did Not Receive Any 
Antibiotk 

VARIABLES 

Gutatiod Age on 
Admisabn (web)  
Highest temperature 
24hr before delivery (OC)  

WBC COM~ d d n  
Total hngth Of Hospital 
sm (dm) 

*o sample t-test was used fa 

R a e i i  Did Not Rccdvt P 
Anteparturn Antepadurn vdae 
Antibiotics A~tibiotia 

~ 1 0 1  n -171 
wla * (95.h CI) mean * (95Y. 

b) Categorical Variables:** 
I R e c s i i  I Did Not Receive 

m 
-Pn. with no PROM 
-PTL with PROM 

VARZABLES 
AattputPm 
Antibiotics 

~ 1 0 1  

PPROM 1 45 (44.6) 
Previous Preterm Birth 

P 
value AnttpPrtllm 

Antibiotics 
n =171 

28 (16.4) 

Yes 
No 
No, First chiid 

Tocolytim received during 
rdmiarion 

Yes 

19 (18.8) 
S3 (52.4) 
29 (28.7) 

59 (a* 

dmivioa 
Yes 
No 

25 (14.6) 
94 (55.0) 
52 130.4) 

134 C1W 

** x2 test used for comparison 

89 m1) 
12 (11.8) 

143 (83.7) 
28 (16.4) 

031 
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Tocolytics, used to &'bit uterine conlmcthns a d  to prolong pregnancy after 

. . initiation of preterm b u r ,  were admmrstered more commonly to those who did wt 

receive antibiotics during their admission. Fi-nine (58.4%) womw in the antibiotic 

group compared to 134 (78.4%) women in the no-antibiotic group received tocolytics as 

part of their treatment for d n  of labour (pS).OO I). The influence of the reason of 

admission on the relationship &ween tocoiytics and antibiotic use was assessed by 

comparing the crude and stratum specific prevaIence ratios. The crude prevalence ratio 

was 0.75 (95% CI: 0.62 to 0.89). The tocolytics use was d e d  by reason of admission 

(PTL vs. PPROM). The stratum specific prevalence ratios were 1.0 (95% CI: 0.89 to 1.1) 

for PTL. p u p  and 0.69 (95%CI: 0.32 to 1.4) for PPROM p u p .  The confidence interval 

for both stratum included one. Therefore, the difference m tocolytics use among the 

antibiotic group and no-antibiotic group was mt significant when admission reason was 

taken into account (Table 6.3a and 6.36). 

Table 63 Tocolytics Use in Antibiotic group and N~Antibiotic group By Reason Of 
Admission 

Pmaknce Ratio: (49156) / (125/143)= 1.9 (95% CI: 0.89 to I.  1)  

Variablef 

Toerrtyliu duriq dmigion 
Yes 
No 

Did Not Rective 
Antcpamm Antibiitb 

n =I43 

RedvedAnttpartam 
Antibiotirs 

s56 

P- 
Vdwe 

I 
0.99 

n ('/.I I 
49 (slJ) 
7 (1U) 

125 (87.4) 
18 (12.6) 



Tabk 63 Contiuutd- 

b) Premature R u p t ~ n  of Membrane: 

Prevalence Ratio: (10145) / (9/28)= 0.69 (95%CI: 0.32 to 1.4) 

* ~ 2  test was used fot comparison 

Most of the women in both groups, 89 (88.1%) in the antibiotics group and 143 

(83.7%) in the non-anti'biotic group, received coxticostemids as part ofthe management 

of labour for stimulating ktal lung maturity. Data on the highest tempemture (as a 

possiile marker for infection) recorded in patients charts drtring the last 24hr before 

deiivery was also collected. The mean highest temperature was 36.9"C in both groups. 

The White Blood Cell (WBC) count was also collected h m  the patient's charts, If more 

than one WBC count was available, the highest was recorded as a marker for presence of 

infection. The mean WBC count was about 14.0x10~lL in women who received 

antiiotics as well as in those who did not receive antibiotic during their admissions for 

PTL or PROM. 

Total length of hospital stay (LOS) was cakuhted as the total number of inpatient 

days for each admission, including the delivery admission The &'bution of length of 

stay was compared between the antiiiotk group and no-antibiotic group (Figure 6.2)- 

Both & i l l s  were asymmetrical (positively skewed). The variable LOS was 

P- 
Vdme 

035 

? 

Variable* 

Tocowa drrring rdmirsion 
Yes 
No 

Rcffivcd 

Antibiotics 
n=45 
n (74) 

10 (ZW) 
35 (77.8) 

Did Not R c d v e  
A n b c w m  
Amtibiotig 

n =l71 
a ('A) 

9 (32.1) 
19 (67.9) 
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trausfonned using uatural Iogarithrm (In) tmsfocmation to normalize the distriiution. 

The assumption of normality appeared most valid in In-traasformed data. Figure 6.3 

shows that after transformation, the positive skewness, in both groups, was reduced. 

The mean and the 95% confidence i n t d  for la(L0S) in both groups were 

transformed back to make it easier for interpretation. The mean total length of hospital 

stay was 5.5 days for those women who received antepartum antibiotics during their 

hospital stay compared to 4.3 days fbr women who did not receive any anteparturn 

antibiotics. 

Fire 63 Bistognm of TOM Length of Stay for Women in Antibiotic group 
and No-Antibiotic Group 

0 0 0 m 
Antibiotic No Antibiotic 

Total Length of Stay (days) 

Figure 63 Histognm of In (Total Length of Stay) for Women in Antibiotic Group 
and No Antibiotic Gmap 

4 - - 
1 

- 

In (Taal length of stay) (days) 



6.23 Comparison of the AntibW Group md NaeAntibiotic Group: Antibiotic 
Use Prior to Admission and IWo y of Infection During Prrgruncy. 

Table 6.4 descrii the autiibiotic use prior to admission to bspital as well as any 

history of infection during pgnmcy. Antibiotic use during pregnancy was not 

sigdicautly different between the two groups m.42). 

As mentioned in previous chapters, the variable "history of infection" draing 

pregnancy had a high percentage of missing data About 50 (50%) women in the 

antibiotic group and 92 (53.8%) womw in the no-auti'biotic group had no information in 

regards to history of infection in their charts. Therefore, due to inadequate information, 

this variable was not considered reliable to draw any meaniagfhl conclusions on the 

existence of significant difference in past Wory of infection for women with PTL or 

PPROM between the antibiotic and no-antibiotic group (Table 6.4). 

However, to determine the intlme of the missing data, for the variabIe "history 

of infectionn, in testing for existence of significant difference among the two groups, two 

assumptions could be made. The first assumption would be that the reason for not 

mentioning history of infections in some of the cbarts was because those women did not 

have any infection during their pregnancy. in this case, all '%knownn history of 

infection could be included in the "No" history of infection category. Wth this 

assumption, there was no evidence for a statisticaliy significant difference among the 

women who received ant- antriotics and those who did not receive any antibiotic 

during their hospital admissions fbr Pn. or PROM (p= 0.13). The second assumption 

would be that aU those with "Uhwnn history of infeetion in fact did have infection but 

it was not recorded in their charts. With this assumption, again there was no evidence fbr 
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sk&icaUy si@cant difference among the women who received anteparturn antibiotics 

and those who did not receive any aatiiiotic during their hospital admissions for PTL or 

PPROM (p= 0.3 1). 

Table 6.4 Comparison of Antibiotic Use Prior to Admission and Histoy of I d d o n  
During Pregnancy of Women who Received Antepartum Antibiotia With 
Those Who Did Not Receive Any Anti'biotics. 

Categorical variables:** 
I Received I Did Not Receive 

VARIABLES 
Aotepmum 
Antibiotics 

0 =lo1 

Antepartrrrn 
Antibiotics 

n =I71 

Prior to admission 
Yes 
No 

Women with histo y of 
I lafiitioa prior to dmiuioa 

Yes* 
No 

1 *Infections prior to bospital 
rrdmiumn 

Bladder ' BY 
Chlamydia 
GBS 
vn 
Yeast 

Others I 3 I 5 
** 12 test was used for comparison 

Therefore, it is possible to conchade tbat even if the information on history of 

infection was available on all patients, whether d belonged to the 'Yes" or "No" 

category, there would be no -cant among the two groups. In other words, 
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there is no evidence fir a reIationship between history of brfection during pregnancy and 

receiving antepartm antibiotics durhg admission for PTL or PPROM. 

Among those women in either p u p  who did have information on history of 

infection during pregnancy, the most common idkction was urinary tract infection. 

History of chlamydia infection during pregumcy was recorded for two women in t.k 

antibiotic p u p  and for four women in the no-antibiotic p u p  (Table 6.4). The age of 

six women at the time of first admission ranged h m  17 to 23 years. 

The other infections are listed m Tabk 6.4 The total number of infection for the variable 

"Infections prior to hospital admission" Iiied in Table 6.4 were greater than the number 

of women with history of infection since one women wuld have more than one infection 

during her pregnancy. 

6.2.4 Comparison of Antibiotic Group and No-Antibiotic Group: Microbiologic 
Fiadiags, 

Table 6.5 shows the mimbioIogicaI findings during the bspitai stays of women 

who received antepartun antibiotics and those who did not receive any antibiotics. Most 

of the women in both groups were not tested, 

For Ch~mnyda rracho&, 83.2% of women in the antibiotic group and 78.9% 

of womn in the w-antiiiotic group were not cultured. However, of those who were 

tested, 1 of 17 women in the ad'biotic group and 1 of the 36 in the wantibiotic group 

had positive a h r e  for Chlamydia hachommis. It is interesting to note that in the 

previous table of history of i n f i n  during pregnancy (Table 6.4), 2 women in anti'biotk 

group and 4 womn m tbe nct-mtiitic p u p  had Chlamydia tracla0muti.s recorded in 

their history of complications during cuxrent prtgnancy. Of these six women, rfaee were 
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tested fbr Chlamydia during their hospital stay with two of them having positive results, 

one in the antibiotic group and one in the no-antibiotic group. The other three women 

with a Mury of Chlamydia were not tested during any of h i r  admissions for PTL or 

PPROM. 

Among the women who received anteparnun antliiotics during their hospital stay, 

3 (14.3%) of the 21 women tested had positive resuits for bacterial vagiwsis compared to 

4 of the 35 women tested in the no-anti'biotic group. There were no women positive for 

Neisseria gonorrhoeae or Trichomonus vaginalis cultures in either of the two groups. 

For Group B Streptococcus, 4 (17.4%) of the 23 women tested were positive in 

the group who received antepartum antibiotics compared to 9 (15.m) of the 60 women 

tested in the p u p  who did not receive any antepartum antiiiotics (Table 6.5). 



Tabk 63 Comprrisoa of the Mkmbiobgic Findingr of Women Who Received 
Antepwtnm Anti'biotics With Those Who Did not Receii m y  Antibiotics 
During Their Hospital Admhim. 

L 

Did Not Receive 
-pvtPm 
Antibiotics 

n =I71 
0 (%) 

1 
35 
135 

4 
31 
136 

3 
31 
137 

0 
10 

161 (94.2) 

9 
51 

111 (64.9 ) 

0 
23 

I48 (86.6) 

42 
46 

82 (48.0) 

4 ( 9 3  
1 (2-4) 
11 (26.2) 
0 (0.0) 

26 (613) 

VARIABLES 

C h ~ t r a c h o n m t h  
Tested, positive, n 
Tested, negative, n 
Not test4 n f l )  

Bacteri.lv8ghUia 
Tested, positive, n 
Tested, negative, n 
Not tested, nf%) 

Yea!?t sp 
Tested, positive, n  
Tested, negative, n 
Not tested, nPA) 

Trichomnas wgh& 
Tested, positive, n  
Tested, negative, n 
Not tested, nm) 

Gmup B st~ptacl rec~r  
Tested, positive, n 
Tested, negative, n 
Not t es t4  nC%) 

N* gowwhoeue 
Tested, positive, n 
Tested, negative, n 
Not tested, n f l )  

urime cPltPrrs 
Tested, positive, n  
Tested, negative, n 
Not tes t4  ne/6) 

Organbam mbted fmn 
Urine culturrs 
CNS, n 
E. Coli, n  
LmobacilIus sp. n  
P. awoghcwa n 
~ultip~e gram p~~itives, n 

Radvcd 
-purr= 

~3101 . (Y*) 

1 
16 

84 (83.2) 

3 
18 

80 (79.2) 

1 
17 

83 (82.2) 

0 
9 

92 (91.1) 

4 
19 

78 (77.2 ) 

0 
12 

89 (88.1) 

24 
25 

50 (495) 

4 (16-6) 
0 (a@) 
1 (44 
1 (4-2) 

18 (750) 
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Uriue cuihues were also done on 50 (49.5%) women m the antiiitic group and 

on 82 (48.W) women in the no-andiiotic group. In both groups, appximately half of 

the women who were tested had a psitiwe lnine culture. These cultures were positive for 

-negative organisms such as E Coli and P. uuroginosa as well as gram-positive 

organisms such as coagulase-negative staphybcocci (CNS), and Lactokillus sp. Some 

cultures grew multiple gmn positive cocci From a microbiological point of view, when 

pathogenic microorganisms are prese~& urinary tract &tion (UTI) exists. However, 

some of the organisms found in tiis study, such as multipIe gram positives, are usually 

due to contamination of the urine culture and others such as Lactobacillus sp. do not 

commonly cause UTI. 

In fkt, among the women who teceived antepartum antibiotics, 20 (19.8%) were 

treated for UTI. Ofthese 20 women, the microbiological findings revealed that 8 

(40.0%) had multiple gram-positive organisms in their urine cultms, 2 (10.0%) had 

CNS, 1 (5.W) had P. u w o ~ ~ a ,  1 (5.0%) had IactobuciIll~l~ sp, 4 (20.W~) of them bad 

no urine test done and 4 (20.Ph) others were tested but their cultures did not grow any 

microorganisms. Tbirteez~ (65.0%) of these 20 women also had UTI recorded in their 

history of infections during their current pregnancy. 

6.25 C o m p h n  of Antibiotic Group and NeAntiiiotic Group: Neoaatd Outcome 

Table 6.6 summarizes the neanataI c~~ of babies born to women who 

received anteparturn antibiotics compared to those who did not receive any antl'bioticc, 



Five minute Apgar score, the numerical ibdex (0 to 10) of well being applied to 

newborns hfhts, was categorid into three categories based on clinical importance. An 

Apgar score of 7-10 is considered to be a o d .  An Apgar of 4-6 is considered to 

Table 6.6 Cornparimn of the Nmmtd Outcome of Babies Born to Women Who 
Received Anteputum Antibiotics With 'RIW Who Did Not Receivt Any 
Antibiotics During Their Eospitai Addadon. 

CatqgoriElll Variables:** 
I Rcctivcd 1 Did Not Receive I pdyc 

represent mild to modeme physiological depression whereas Apgar score of 0-3 is 

VARIABLES 

Ceader 
Male 
Female 

5 min Apgarscom 
0-3 
4-6 
7-10 

NICU stay 
Y ~ S  
No 

I Sinh Weight (Lm) 
I s1 So0 

150 1-2500 
22501 

1 Gestntion age at 
birth (week) 

23-32 
32.1-37 
37-1-42 

I 

indicative of severe depression in tbt manate (DMnibo 1992). 

** ~2 test used for comparison 

-P-- 
Antibiotic3 
1~101 

mein*(95'/.CI) 

55 (54-5) 
46(454 

4 @a 
4 (3-9) 

93 (922) 

66 (-1 
35 (34.7) 

19 (lam 
37 (&6) 
43 (44.6) 

2s (243) 
48 (475) 
28 (27.7) 

A'-put"m 
Antibiotia 
a =171 

wrraf(%*!cQ 

% (56.1) 
75 (43.9) 

0 (0.0) 
3 (13) 
168 ( 9 8 3  

n (42.1) 
99 (57.9) 

6 @-a 
45 (27.0) 
116 (69.4) 

18 (10s) 
60 (35.1) 
93 (54.4) 

0.74 

0.03 

4.001 

4l.001 

4.001 
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There seemed to be some evidence that the babies born to women who received 

antepartum antiiiotics were m>re likely to have a 5-ruin Apgar score of less than seven. 

Three of the babies in the antepartun antiiiotics group died shortly aft= birth. However, 

the likelihood of d v a l  was low for the babies of these women on admission since the 

they were admitted with PPROM and gestational ages of 22,24,26.5 weeks. 

When the reason of admission was taken into account in the relationship between 

m a t d  antepartum antibiotic use d neonatal Apgar score ( M e d  by admission 

reason), there was no sigdicatlt diffetence between 5-min Apgar score of the babies in 

the antibiotic group and the no-antiiiotic group. 

Similarly, data suggested that the babies born to mothers who received 

anteparturn antibiotics were more likely to have been admitted to the Neonatal Intensive 

Care Unit after birth compared to babies of those women who did not receive 

any antepartum aatiibiotics during their hospital stay (65.3% vs. 42.1% respectively). 

Birth weight of the babies was divided into three categories based an the clinical 

definitions of Very Low Birth Weight (4500g) and Low birth Weight (1500-2500g) aa 

adequate birth weight (>2500g). The crude prevalence ratio of VLBW and LBW in the 

antibiotic group compared to tk no-antiiiotic group was 1.82 (95% CI: 1.4 to 2.4). That 

is, babies of mothers who received arrtepartum autibiotics were 1.8 times more likely to 

have very low or low birth weight compared to m o t h  who did not receive any 

ant- antl'biotics. Nmeteen babies in the antibiotic group (18.8%) had a birth 

weight of less than or equal to ISOOg compared to only 6 (3.6%) in the p u p  who did not 

receive any ashimtic. 
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Since women with PPROM are considered to be at higher risk for pretmn birth 

and conseqwdy low birth weight babies, a stdfied d y s i s  was pedbrmed to assess 

the effect of .admission reason on the relationship between birth weight and matend 

anteparturn mtiiiotics (Table 6.7a and 6.7b). The stmhm specific prevalence ratios were 

similar and did not approximate the cnde prevalence ratio which indicated that 

admission reason may bave acted as p o t d  cododer in the association between 

maternal antiiiotic use and birth weight. 

The strati6ed analysis, revealed that after controlling for the effect of admissbn 

reason, there seemed to be no association between antiiiotic use and birth weight of 

neonates. However, the proportion of very low birth weight and low birth weight babies 

were much higher in both autiiiotic and no-antibiotic groups of women with PPROM 

compared to those with PTL. 

Tabk 6.7 Birth Weight md Antibiotic Use by Admission Reason 

a) f menn hbour: 

Rwnlencc Rntb = (18/5@ / (3 1/140)= 1.45; 95WI (0.89 to 2.4) 

_I 

p 
value 

0.15 

VARIABLE 

B i i  Weigbt (g) 
51500 
1501-2500 
> S O  I 

Received 
A n t r m m  
Anti'biotia 

IF56 
a (%) 

4 (7.1) 
14 (25.0) 
38 (67.9) 

Md Not Rcccive 
Andrpvhlm 
Aatibiotia 
a =I40 
m (#) 

3 (2.1) 
28 (20.0) 
109 (773) 



b) Pretcrm PnautPn Rupture of Mcmbnre: 

Pm&ncc Rath = (38145) I (20/27)1 1.14; 95YPCI=(00.89 to 1.5) 

The d i s t r i i n  of neonatal gestation age at birth was compared between women 

who received antepartun antiiotics and those who did not. Figure 6.4 shows that the 

distriiion of gestation age in both groups was asymmetrical and negatively skewed. 

Figure 6.4 Bistognm of Distniution of Gestation Age by Antibiotic Use 

p 
value 

0.1 

Antibiotics 
F 4 -  

Ndntibiotics 
R 

C 
T 2 -  

I I 
I 

" ' I  - 
a t  C 

lo 30 44 20 10 40 

Did Not Redve 
AatcpvtPm 
Amtibiotks 

n =27 
n (!!!) 

3 (11.1) 
n (70.0) 
7 (25.9) 

VARIABLES 

B i i b  Weight (g) 
51500 
150 1-2500 
2 5 0  1 

Gestation Age at Birth (weeks) 

Received 
-m= 
Antibiotb 

A S  
n (56) 

15 (333) 
u (51.1) 
7 (15.6) 

Figure 6.5 shows the imerquartik and median gestation age at birth for women 

who received antibiotic and those who did not receive any antepawn antl'biotics. The 

range of gestation age at birth among tk antibiotic group was b m  23.0 weeks to 42.0 

weeks compared to the range m the no-entitic p u p  of 23.6 to 41.4 weeks. The mean 

gestation age at birth was 34.2 weeks for babies whose mothers received antcpartum 
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antiiiotics cornpard to a mean of 37.5 weeks hr  those babies whose mtbers did not 

receive my antibiotics. Gatdon age at birth was categorized to three 

groups: (1) 23-32 weeks, (2) 32.1 to 37 weeks and (3) 37.1 to 42 weeks. As this variable 

was categorized fir analysis, transfbwn of data was not necessary (Table 6.8). 

Figure 6.5 Box-pbb of Gestation Age by ADtibiotie Usc 

8 gr 

I 
40 7 

i 
1 

i 
j i i i ! 
1 ,  
! ! ! 
! : I i 
I I 

I 

30 j I 

! 

I I 0 

I 0 

C 

20 - 
Antibiotic No Antibiotic . 

Based on the definition of preterm birth (less tban 37 weeks), 73 (723%) babies 

born to mothers in the antqmmm anhiiotics group were born pretenn compared to 78 

(45.6%) babies born to mothers in the no-antitic group (~4.00 1). 

Once again the influeme of admission reason on the relationship between 

antiahtic use and gestation age at deliwry was d by conqsaring the crude aad 

stranrmspecscprwalermeratios, 
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The crude prevakncc ratio for prctem birth in m'biotic group to ~ i i o t i c  

group was 1.58 (95%CI: 1.3 to 1.9). The stratum specific pwdence ratios were 1.47 

(95% 1.1 to 2 1) fbr PTL group aad 1.02 (95% CT: 0.91 to 1.2) fbr PPROM group. 

These estimates revealed that admission reason may have acted as a potential confolmder 

in the relationship between maternal anteparhim antl'biotic use and gestation age of 

neonate at birth. Stmt%cation results suggested that for those with Pn, there seem to be 

an association between m a t e d  antrimtic use and gestational age at birth but not for 

those with PPROM (95WI of the prevalence ration included one). 

Tabk 6.8 Gestrtion Age at Birth and Antibiotic use by Admission Reason 

b) Prrmrturt Rupture of Membrane 

Przrclkntt Raab: (43145) 1(26/28)= 1.02 (95% CI: 0.91 to 1.2) 
- - 

P 
d u r  

0.04 

Did Not Receive 
Antcp8rimm Antibiotia 

n 443 
a (%) 

7 (4.9) 
4s (315) 
91 (63.6) 

L 

VARIABLE 

Gatation age at 
b i d  (week) 
23-32 
32-2-37 _ 37.142 

Received Anteparturn 
Antibiotics 
a256 
n (%) 

7 (12-3 
23 (41.1) 
26 (46.4) 

VARUBLE 

GeShti0.qp.t 
birth (web) 
23-32 
32.1-37 
37.1-42 

Receivtd Amttpartmm 
Amtibiotic8 
d S  
n (96) 

18 (40.0) 
25 (55.6) 
2 (4.4) 

Did Not Receive Anteputurn 
Antibbtia 

a 4  
n (%) 

11 (393) 
IS (53.6) 
2 (7.1) 

J 

p 
wlvc 

0.89 
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63 Antibiotic Use and Probagrtioa of Pregnancy 

This section examines the relationship between overall aascpartum antibiotic use 

and prolongation of pregnancy. The analysis of this section includes a total of 272 

women, 10 1 in the ant- miiotics group and 17 1 in the no-ant- antibiotics 

group- 

63.1 Antepartum mtiiiiotic Use md Robngation of Pregnancy 

Probugation of pregnancy was meaned as the number of days hrn th date of 

first admission or date of prematw rupture of membrane (whichever happened first) to 

delivery. Figure 6.6 demonstrates the distri'bution of number of the days that pregnancy 

was proloaged in women with PTL or PPROM who received anteparcum anti'biotics 

compared to those who did not. The histogram of pregnancy prolongalion revealed that 

the distriiution is positively skewed in both groups. 

Figure 6.6 EIistogmm of Prrgaancy Prolongrtioa by Antibiotic Use 

Antibiotic No AntiMc 
1 
b 4 - .6 -7 
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Table 6.9 sbws tk intaquaxtilc range, mean a d  mbdian days of prolongation 

for the two groups. Tbe axtan (30.2 days) and median (16.0 days) prolongation for tbe 

group were very M m n t  which oncc again hilighted the asymmetric 

distr i ion of prolongation in this group. 

Tabk 49 Data Smmrty of Probugatiou (drys) hr Antcprrtum Antibiotim Croup 
ind NeAatepartPPl Antibiotic Graup. 

The mean prolongation was cow& between the two groups using two-sample 

t-test For the m s e  of comparison and because of the relatively farge sample size in 

each group, normal distribution was assumed for the two groups. The assumption of 

equal variancebetwmthetm groupswasah met. 

The overall results showed that there is a statistically and also clinically 

sigdicant difkmce (1 7 days plongation) between the antibiotic p u p  and no- 

antibiotic group. In other words, the womn who received autepartm antibiotics were 

more likely to hiaw shorter prolonga!ioa of pregnancy. 

7536 
52 

72 

MAX. 
113 

127 

25% 
3 

20 

KIN. 
1 

1 

GROUP: 
Aatepuhm 
Antibiotig 
N*Antcpartum 
ADtibioh 

MEDUN 
16 

49 

MEAN 
343 

47.0 



Table 6.10 Anttprrtum Antibiotic Use and Pmbmgation of P q p m e y  

Ptevious coraparisons of obstetric characterktks made between antibiotic p u p  

Continnow vrrirbk* 

and no antliiotic group revealed that AllmilPcion reason seemed to be an important factor 

m regards to anteparhun antibiotics use in hospitals. 

p d a e  

4.001 

In addition, a two-sample t-test of the relationship between admission reason and 

Wcmunple t-test used for comparison 

- 
Did Not Receive 

Ankprrrrm 
Antibiotics 

a -171 
mcu * (95% CI) 

47.0 

VARIABLE 

htcay h m  admission 
to dolivery (drys) 

prolongation of pregnancy showed evidence for longer prolongation of pregnancy in 

R t d v t d  
A n * m m  
htibiotiu 

~ 1 0 1  
~ * ( s s 0 r C c I )  

30.1 

women with preterm labour on admission compared to those with premature rupture of 

membrane (5 I .4 vs. 1 1.2 days respectinly; pQ).OOI). 

Tabk 6.11 Data Summary of Prolongation (drys) for PTL Group and PPROM 
Group 

*p<0.001; S s  S t a d d  Deviation 

The interqde  ranges and box-pbts of the tiidiution of prolongation of 

pregnancy for the PTL and PPROM group sbowed that, PPROM group was highly 

25% 
29 
2 

GROUP: 
lPTL ~ 4 0 0  

asymmetrical (positively skewed). A number of o u t h  were also observed and their 

MAX. 
116 
121 

MEDIAN 
51.5 

4 

effect on the result was assesed later. 

75% 
75 
8 

MEAN (m)* 
51.4 (29.3) 
112 nan 

MIN. 
1 
1 



Figpve 6.7 Box-pbts of the Distributim of Pmbngation of Pregnancy (days) h PTL 
and PPROM Gmup 

0 -1 
P 

Pn PPROM 

Therefore, admission reason seemed to have acted as a pot& confounder in the 

relationship between antepartrrm antiitic use and probngation of pregnancy. To 

assess and control for the effect of admission reason, the relationship between antibiotic 

use and prolongation of pregnancy was d e d  by admission reasons (PTL or PPROM) 

(Table 6.1 la and 6.1 lb). 

Table 6.12 Stratidied Ana&ais of Aatcpartam Antibiotic Use and Prolongation by 
Admission Reawn 

to acliveIy (W) I I I I 
9wwample t-test was used for mmpariSrrn 

pwh 

VARIABLE* 

Received -- 
P56 

Did Not Receive 
-partPm 
Amtibiotks 

-143 



Table 6.12 Continued 

b) Premrtare Rapture of Membrmt: 

Tbe results showed that women with pretenn labour, as their admission rcrrson, 

pwluc 

Latency from admission 

who received ant- antibiotics seemed to have shorter mean prolongation of 43.8 

Did Not Redve 
Altcpartam 
Antibiotics 

a -48 
VARIABLE4 

days compared to 54.0 days in women who did not receive any meparturn antibiotics 

Received 
-p-m 
Astibiotig 

d S  
mcia*(WhCI) 
133 (6.4 to 202) 

and Therefore, there was no evidence that in women with preterm labour ant- 

antibiotics would prolong prepamy (Table 6.12.a and 6.12b). 

mcu i (%Oh CI) 
11.4 (1.7 Q 21.0) 

The women who were admitted for ETL but later had PPROM, were also included 

0.74 

in the PTL gmup for purpose of this analysis. Even though, this subgroup of the PTL 

admissions crossed over to PPROM. analysis was done according to the original subject 

c ~ c a t i o 1 ~  In other words, ifa woman was admitted with preterm labour for her f is t  

admission, she would be c M e d  in the PTL group regardless of whether or not she 

developed premature rupture of membrane (44weeks) fbr greater than 12 hours. The 

same analysis was performed without the I 1 mmen who crossed over h m  PTL group 

to PPROM group. Tk exclusion of these eleven women did not influence the rcsufts ad 

thmfore, they were kept in the anaiysis. 

On the other hand, those wonm who wen admitted for premature rupture of 

membrane and mxived antqmmm antiiitlcs qpead to have Ionger mean 
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proiongation of pregnancy compared to tbe woam with PPROM who did not receive 

antepatun anti'biotics. Even though this 4 was not stathkally sigdicat (~~0 .74 )  

it could have clinical importance siace pregnamy was prolonged as much as 48hr in the 

women who received antepartum mtiiiotics (6.12b). 

A subanalysis of women with PPROM was performed to look at the influeme of 

gestation age on prolongation of pregnancy in women admitted with PPROM. Gestation 

age on Grst admission was divided into two categories (1) 22-30 weeks and (2) 30.1-34 

weeks. As shown in Table 6.13, the iwult of this analysis revealed that womn with 

PPROM under 30 weeks gestation on h s t  admission bad mean prohugation of 

pregnancy of 22.3 days. On the other hand, women with gestation age greater than 30 

weeks, who were admitted for PPROM and received antepartun antibiotics, had a mean 

prolongation of pregnancy of 5.4 days. W o r e ,  it seemed that antepartum antibiotics 

were most beneficial befbre 30 weeks gestadon. 

Tabk 6.13 Probngation of Pregoaucy in Women with PPROM Who Received 
Antepartam Antibiotics Before 30 Weeh Gestation Age Compand to 
those Who Received Antibiotic after 30 Weeks Gestation Age 

PPROM>30 wccb 
R =24 

meam * (95% CI) 
5.4 (2.8 to 7.9) 

VARuBLE* 

Latency fiwm admission 
to delivery (dnys) 

PPROMOO Week4 
~ 2 1  

# in * (ss%CI )  
22.3 (8.2 to 36.4) 
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6.3.1.1 Infhreace of Outliers 

C)utIim are defined as points which lie outside the obvious cluster of scores 

(Portney et aL 1993) or as defined by Last, outliers are observations that differ h m  the 

rest of the data which lead one to suspect that a gross enor may have been committed or 

suggesting that these values come fmm a diffkxent popuhtion (last 1995). 

In this study, the box plot of the distriiution of preguancy prolongation in the 

PPROM group revealed that a number of women had much longer prolongation of 

p r e p m y  than expected. A closer look at the data showed that there were hur women 

in the study who were admitted h r  PPROM and did not deliver until 40 weeks gestation. 

In most cases ifa woman bad PPROM and did not deliver by 34 to 36 weeks gestation, 

she would be induced. However, the cases of these hut women were different. 

The data collected on these four women were assessed again for possx%le errors. 

The rewrding of data was correct, The other possibility was to think that maybe these 

women were misdiagnosed and did not have PPROM on admission but based on the 

criteria used m this study for PPROM, all women did have PPROM. In facf they were 

alI diagnosed and treafed as PPROM on their subsequent admissions. Therefore, these 

women did belong to PPROM group. Another possibiby was that maybe these women 

had diffkrent cbaracteristh and belonged to a different population. 

The four women were as follows: 

I )  A 20 year old woman admitted to FMC with PPROM at 28 weeks gestation on &st 

admission. She had UTI (caused by E. Cum during pregnancy, which she was w e d  

for with Ampicillin. On her first admhion sk did not receive any tocoIytics but was 

given steroids and antiiiotics (Ampicillin IV). She stayed in the hospital for three 
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days and then was discbagcd Her next admission was to PLC where she delivered 

at 40 weeks gestation The date of PPROM on the delivay m r d  was the same as 

the date on her first admission (prolongation pcgnamy=88 days) 

2) A 19 year old woman admitted to FMC with PPROM at 32.6 weeks on first 

admission. She Id no history of iafkdon during her ptegnarmcy. She did wt have 

tomlytics, stetbids or antiiiotics on this admission. She stayed m thE hospital fbr I2 

days. Her next admission was also to FMC wbett sbe d e t i v d  at 40 weeks gestahn 

(pro bngoltiotl duratio~52 days). 

3) A 23 year old woman admitted to PLC at 22.4 weeks e n  with PPROM. She 

bad history of UTI during pregrrancy and was treated with hfbantoin .  She 

received steroids and tmlytics but w antibiotics on her first admissioa She stayed 

in the hospital for 3 days. Her next admission was to PLC again at 40.2 weeks 

gestation (prolongation of pgmncy=12 1 days). 

4) A 26 year wornan admitted to FMC at 25.5 weeks gestation. She had history of upper 

respiratory tract infection d- pregnaucy. On hrst admission, she received 

antiibiotics (ampicillin and mxicillin) but no steroids or tocolytics. She bad fbur 

subsequent admissions with PPROM to FMC and PLC at 28.5 weeks, 30.4,34.1 and 

40 weeks whw she detivcred at PLC (plongation of prepmy= 109 days). 

To dettrmiae the effcct of these outliers on the tesutts, the previous analysis for 

relationship between antj'biotic use ad prolongation of pregnancy in women with 

PPROM was pdbTMd with these £bur worn e = W  h m  the analysis. 



Tibk 6.14 S t m W  Analysis of Antepartum Antibiotic Use md Pmbngrtion by 
Admission Reason in Women with PPROM rriith Exchubn of the 
optlien 

Results (Table 6-14) revealed that, exclusion of these four women influence the 

VARUBLE* 

Laterc~r from idmission 
do ddivcy (clap) 

mean prolongation of pregnaacy in women with PPROM who received antiiiotics to 

Received 

Andbiotim 
n 4 3  

Did NotRcceive 
Antepastam 
Artibiotie 

n=26 

those who did not receive any antiiiotics. In fact, women who received antibiotics were 

pwlvc 

two sample t-test was used for comparison 

wmi(9SmACI)  
9 3  (51 ta 135) 

proIonged by about four days compared to those wbo did not receive antibiotics. These 

changes in the results also highlighted the limitations of d&g with smaIl sample size. 

lmaa~(ss*hCI) 
5 6  (13 bo 9.23) 

If the sampk size was larger, it was possible thar less discrepancy would be observed 

0.22 

between the o d k s  aad the rest of observations. The e m  of outliers on the analysis 

can be reduced by dif fere~  strategies such as transforming the data, categorizing or using 

non-parametric tests of significance. Here the exclusion of the outliers was done fbr the 

purpose of sensitivity anaiysis. 

633 Reasons for Antepamat Antibiotic Usc 

The reasons for receiving antqmrtum mtiitics were examined in preterm hbour 

and premature mpm of ~~ groups- Thost women admitted fbr pretenn labour 
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were more likely to receive adiiotics due to a complication of prqpancy such as 

urinary tract idkction which may have resulted in $stcr delivery and shorter 

proIongation compared to womn m PTL group who did not receive any antibiotics 

(Table 6.14). Majority of women (62.2%) in PPROM group received antibiotics for 

purpose of prolongation of pregnancy regardless of symptoms fbr i n f i n .  

Furkrmre, the reason tbr anti'b'itic use was unknown in 50°h of the PTL group 

compaffd to only 30% of the PPROM group. This seems like a substantial difkence. 

Because tbt "unknowns" are half of the PTL sample size, there could easily be many 

reasons fbr shorter prolongation of pregnancy hidden m this category. 

Table 6.15 Rcrwons for Antibiotic Use in Haspitd by Admission Reason 

Only four worn  with PTL received antepartun antibiotics for purpose of 

prolongation of pregnancy (Table 6.15). Thus, as the sample sh for number of women 

who received antcpamrm antibiotics for prolongation of pregnancy was very small, it was 

not possiible to assess the relationship between antibiotics that are used speci6caUy tbr 

the purpose of prolongation on prolongation of prqmncy. 

L 

Vori.blcs 

Rnrson br 
Antiiiotic mse in bospitrl 

Prolongation 
UTI 
High Tempaature 
Unknown 
Othas 

PrL 
N* 

4 ('7-4) 
18 (32.1) 
1 (la) 

30 (53.6) 
3 (5.1) 

PPROM 
N4S 

ta (62.2) 
2 (43) 
1 02) 

14 (31.1) 
0 (0.0) 

I 



CBAVt'ER SEVEN: DISCUSSION 

7.1 introduction 

The objectives of this study were to determine the frequencies of anteparturn 

antiiiotic use in women admitted to hospitals with preterm labour and intact membrane 

(PTL) or with preterm premature rupture of m e m b  (PPROM) within the CRHA 

dm the years 19% and 1999, to wmpc the frequencies between the two y m  and to 

examine the association of antilbiotic use and prolongation of pregnancy. The objectives 

of this final chapter are to: (a) summarize the hdbgs, (b) the impact of various 

biases, (c) address the strength and limitations ofthe study, and (d) suggest areas for 

further study. 

7.1.1 Summa y of Finding 

The year 19% was chosen fbr cornparison with 1999, for a number of reasons. In 

1997, Mercer et al., recommended the use of ad'biotics h r  the prolongation of 

pregnancy in cases with PPROM. Subsequent evidence on the effective use of antl'biotics 

in the prolongation for pregnancy m PPROM promoted the use of anteptum antiiiotics 

in the Calgary region (Personal c o r n m e n ;  Dr. Wood et aL November 1999). Prior 

to 1997, this practice was not common and therefore, 19% was appropriate for 

comparing the firqww:ies of antibiotic use before and after recommendations were made 

and its impacts on prolongation of pregnancy. Secondly, 1996 data h m  Health Records 

was readily ad easily accesi'ble. 

In chapter bur, the comparison of tbe socio-demographic and obstetric 

characteristics of womn admitted fbr PTL or PPROM to e i t k  FMC, PLC or RGH 
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during years 19% and 1999 showed that in both 1996 and 1999, FMC bad significantly 

more womn tmsfiemd h m  cities mlmd Ca@iy region for their GUC- Also the 

gestation age of m o t h  on 5rst admission was the lowest at FMC. These findings are 

expected sine FMC is the hospital designated fbr high-risk pregnancy cases. 

Some of the known risk WR for PTL d PPROM such as previous pmerm 

birth and smoking during pregnancy were similar among the three sites in 1999. In 

contrast, in 1996, FMC had the h@es& proportion of womn with pnvious history of 

pretenn birth compared to PLC and RGH. 

In chapter five, comparing the overall c ~ e r k t i c s  of women admitted to any of 

the three acute care hospitals in CRHA in 1996 with 1999, showed that there were no 

significant differences in the sochdemographic characteristics of women admitted to 

hospitals between the two years. 

Women in both years bad their first admission for PPROM or PTL a~ about 30 

weeks gestation. In both years, the majority of women were admitted to hospitals tbr 

PTL as the admkkn reason than for PPROM. However, the o v d  proportion of 

PPROM in CRHA increased h m  23.7% in1996 to 3 1.8% m1999. In kt, here s e e d  

to be a trend towards incressed dmissioos due to PPROM at FMC a d  PLC h m  year 

1996 to year 1999 with FMC having tht higher increase (28.9% in 1996 and 48.0% in 

1999). The inneased proportion of PPROM at FMC could be the result of regiondidon 

of heah smites m Calgary. Women with high risk pregnancies were probably re- 

to an obstetrician who specialized in high risk prcgmmies. Tberefbre, in the event of 

PTL or PPROM, b e  womcn wac rmre Iiktk to go to FMC fbr tbeir care as h i t  

0~ienwouldbavcbecnbestdattbatbspitaL 
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Even though the o t k  obstettic characteristics of the womw admitted to CRHA 

hospitals in 1996 and 1999 were similar, in 1999, more women were given anteparturn 

antibiotics during their hospital admissions for PTL or PPROM ( h m  29.4% to 41.5%). 

The trend for increased antibiotic use was observed at all the three sites with FMC having 

the most significant increase. At FMC, ant- antibiotic use increased h m  33.3% 

in 1996 to 51.W in 1999, from 24.6% to 33.8% at PLC and fiom28.6% to 35.5% at 

RGH. In both years, the ptevalence of antibiotic use at FMC was the highest among the 

three sites. 

It is important to note tbat there were numetous changes taking place in health 

care that were not measured by this study. For exampie, health regions were formally 

created in Alberta in April, 1994, in an eEon to improve governance of health services m 

Alberta (regioaalization). Each authority also manages the assessment of the kith 

needs of region, and the allocation of resources once priorities have been established. 

Regionalization along with o k  changes in the health system such as changes in clinical 

practice and availability or lack of new senices and programs at different acute care 

hospitals could have influenced the results of this study between years1996 and 1999. 

The influence of these changes on the study variables or outcomes are difficult to control 

for m cross sectional studies. 

For instance, the increase in antepun antibiotic use h m  1996 to 1999 was 

mostly due to changes m the clinical pnrtice for management of women with PPROM 

The changes in the management of womn with PPROM were based on published data of 

clinical trials perfbrmed in Unacd States in the past zwo decades and recornme-11s 

which were made by the authors m 1997.Canderbg that womn with PPROM were 
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more likely to receive antibiotics, and also that the proportion of PPROM increased fiom 

1996 to 1999, it was important to take imo account thig increase in prevdence of PPROM 

when looking at i d  antepartun antiitic use between tbe two years. The stratified 

analysis of anteparhlm anti'biotic use and year of ndmission to hospital d e d  that thae 

was no significant diffetence in antepartun auti'biotic use, between 1996 ~IKI 1999 in 

those women admitted with Pn. On the o h  Id, for those women admitted to any of 

the three acute care hospitals in CRHA with PPROM, 75.3% received antepartum 

antibiotics in 1999 compared to 34.8% in 19%. 

Since FMC had the largest increase, hrn 19% to 1999, in the proportion of both 

admissions for PPROM and anteparnun autibiotic use, the same stdfied analysis was 

performed specifically for women at FMC. Resuhs revealed that in 1996,34.6% of 

women admitted to FMC with PPROM received antepartum antibiotics compared to 

80.M of those admitted with PPROM in 1999. h f b r e ,  this study showed that even 

after controlling for PPROM, at FMC more women received antibiotics in 1999 

compared to 19%. 

In both years, half of all the women who received a n t e  antibiotics received 

ampicillin 0. In 19%, the other two most commonly used antibiotics were cefazolin 

(TV) d nitrofirrastoin (PO). Howeva, in f 999, tk second most common antibiotics 

used were erythromycin (PO) and amoxidh (PO). Tbt combination of antibiotics used 

for the purpose of prolongation usually initiated by intrayewus broad-spectrum 

antibiotics such as ampicillin and aytbmycin, hbwd by oral amoxicillin and 

erythromycin- 
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In 1999, approximately half of the antepartun aatibiotics used were for 

prolongation of pregnancy compared to only 3 -4% in 1996. In in 1996 the most 

common reason for use of antepartum antibiotics was for treatment of urinary tract 

infection. The studies which have shown benefit h m  antiiiotic use in PTL or PPROM 

for prolongation of pregnancy were based on obstetric populations in US with a much 

higher prevalence of intrauterine infections. Therefore, the generalizability of such 

results to the obstetric population in Camda bits been questionable. Thus, in chapter six 

the association between antepimum antibiotic use aud prolongation of pre- was 

examined in CRHA. 

Comparison of the prolongation of pregnancy ( h m  first admission for PTL or 

PPROM to delivery) showed that tho* women who received anteparturn antl'biotics had 

a mean prolongation of 30.1 days compared to 47.0 days in those who did not receive 

antibiotic. Further analysis showed that shorter prolongation of pregnancy in women 

who received antibiotics was partly due to a greater proportion of PPROM in this group 

(antibiotic group). Since PPROM was also associated with shorter duration of pregnancy, 

looking at dllfgtion of pregnancy in PTL and PPROM women combined made the effkct 

of antiiiotic use to be detrimental for prolongation of pregmucy. When the results were 

stratified for the effect of admission reason (PTL vs. PPROM) on prolongation, wonmen 

who were admitted h r  PPROM and received antr&tic had prolongation p r e p m y  of 

13.3 days compared to 11.4 days in those who did not receive any antibiotics. Therefore, 

in the group of women admitted fbr PPROM thtn was evidence for clinically (but not 

s t d d d y )  si@amt probngatbn of pregnaecy. Fourty eight hours prolongation can 
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be cLinidy si@CaPt in women with low gestational age since it provides enough time 

for . on of steroids to enbaace lung d n .  

Furthemore, those women edmitted with PPROM and with a prepmy gestation 

age of less than 30 weeks seemed to benefit the most h m  antibiotic use for prolongation. 

The prolongation of pregnancy in tk group of women with PPROM and gestation age 

less than 30 w e b  was 22.3 days compared to 5.3 days in those with PPROM and 

gestation age greater than 30 weeks. These cesuIts are in accordance with some of the 

theories that PTL or PPROM less than 30 weeks gestation are more IikeIy to be due to an 

infective etiology aud hence, would benefit more h m  antibiotic treamnt for 

prolongation of pregnancy. (Lamnot et aL 1998, Mercer et al. 1997, McGregor et aL 

1991). CurrentIy, the literatute does not provide adequate idormation regarding the 

impact of antibiotic use on women presenting with PPROM before 32 weeks gestation. 

In the group of women admitted with PTL, those who received antibiotics had a 

shoner duration of pregnancy compared to those who did not receive any anteparturn 

antibiotics (43.8 days vs. 54.0 &ys qxctively). Therefore, women admitted for 

preterm labour did not seem to benefit fiom anti'biotic use for prolongation of pregnancy. 

This shorter duration of pregnancy in the ant i t i c  group could be related to the reason 

for aatibiotic use. As mentioned previously, women with PTL wae more IikeIy to 

receive anteparturn antiiiotics if there were signs and symptoms tbr hfixtbn (ie. UTI). 

Thus, as there is evidence that infection is associated with preterm birth, women who had 

sign of idkction and received autibiotic hr it, war more likely to have edy  delivery 

than those with PTL who did not have sign of inktion and did not receive antiibiotic. 
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Comparing the neonatal outcome m babies of m o t h  wbo w i v e d  antibiotic to 

those who did not receive any antepamrm adritics during their admhion fir PTL or 

PPROM was as hhw: h the antibiotic group, 7.8% of th babies had a 5-minute Apgar 

score less than seven compared to only 1.8% of babies in nocantibiatics group. hrt 

than half of the babies (65.3%) whose mother received antepartun anti'biotics wcn 

admitted to NICLJ affer birth w e  to 30.6% of the bebits in no-antl'biotic. Ofall 

babies born to mothers in the group w b  received antibiotics, 72.0% were born preterm 

((f7weeks) compand to 45.6% in tk ~ ' b h t i c  group. 

In addition, c o m p k g  the mnatal outcam between the years 19% and 1999, 

showed that in 19%, 46.6% of tbe babies born to women admitted to any of the three 

hospitals in CRHA, fbr PTL or PPROM, had praerrn birth (07.0 weeks) compared to 

65.5% in 1999. In 1996,32.5% of babies born to women admitted for PTL or PPROM in 

CRHA had birth weight of less than 2500g compared to 44.5% in 1999. Coasequently, 

more babies were admitted to MCU m 1999 (55.0%) compared to 1996 (44.8%). FMC 

had tbe lowest ~ 8 ~ 1  gestation age at birth of 32.2 weeks c o m e  to other two hospitals 

in both years I996 and 1999. In sumnary, babies born m 1999 were more likely ta be 

preterm (<37 weeks) and also more likely to have low birth weight (<2500g). 

It is important to note that the above associatio~~~ for adbiotic use and neonatal 

outcomes or the ~~ outcom between the two years are based on a cross-sectional 

mudy aad csltPal relationships caa mt be c o n c w  
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7.13 The Impact of Major Biws on the Fiding 

Prior to any interpretation of findings, t k  impact of bias was assessed Bias is 

defined as "any trend in the collection, analysis, interpretation, publication, overview of 

data tbat can lead to conclusions tbat are systematidly diff' fiom truth'' (Last 1995). 

In this study codbunding was one of the biases identified. Confounding is 

defined as " a mixing effect that occurs when a &or (confbunder) associated with the 

exposure of interest is also associated with the outcome of interest independent of 

exposuren (Choi & Noseworthy 1992). Stratification was used to control for the effect of 

confounding where it was thought to be influencing the resuhs. However, there are other 

potential confounders that were not known or not m e a d  in this study but could have 

influenced the results. For instance, we observed that womn who were admitted fbr 

prctenn hbour and who had received antibiotic had a shorter duration of pregnancy 

compared to those who did not receive any antibiotic. Whut  considering the effects of 

potential biases, this would mean that there is an association between anteparturn 

antibiotic use and shorter duration of pregnancy. However it is likely that intrauterine 

infection can act as confounder in this relationship. Research has shown that hfkction is 

associated with increased risk for pretam birth (shorter d d n  of pregnaucy) (Yost et 

d. 2000, Andrews et ai. 1995, I h b n  et aL1988). Infection is also associated with 

antiiiotic use. The more signs aml symptoms there are h r  infection, the more Iikely 

women with preterm labour are to receive antibiotic. Therefore, infection is associated 

with both the outcome of interest (probugation of ptcgnancy) a d  the exposure of 

interest (mti'b'itic use) a d  may act as a CO&& m tht relationship between anti'biott 

use and prolongation of pregnancy. 
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While an attempt was made to collect informtion on the microbiological fmdings 

of wornen admitted to hospital and also to collect infofmation on history of infection 

during the current pregnancy, many subjects had missing or unknown information on 

these variables. Therefore, the impact of infection prior or during the patient's admission 

on prolongation of pregnancy could not be assessed or controlled for. 

inkction as a confounder was a lesser issue for women with PPROM since, in 

this study, many women who received antepartun antibiotics, received it fbr PPROM and 

not necessarily for existence of symptoms of any infection. Therefore, the estimates of 

mean prolongation of pregnancy are likely to be more accurate for the group of women 

with PPROM compared to those in the PTL group. 

Furthermore, controlling for confounding is based on accurate measurement of 

the confounder. If subjects are misclass5ed based on the confouding variable, then an 

accurate control for confounding would not be pom'ble. For instance, in this study, the 

reason for admission acted as a confounder in the relationship between antibiotic use and 

prolongation of pregnancy. PPROM as an admission reason is associated with shorter 

duration of pregnancy compared to PTL. In additios PPROM was more prevalent 

among the women who received antibiotic. Therefore, the confbunder (admission 

reason) was associated both with the outcome (prolongation of pregnancy) and with the 

exposure (antibiotic use). However, some of the women in the PTL group ended up 

baving PPROM for greater than 12 hours mi before 34 weeks of gestation (the dekition 

used to include women in the PPROM group). Therefore, some of the women who were 

initially cIassified as PTL and remained in this group, should have been m the PPROM 

group. In this study the number of womn with PTL who later had PPROM was very 
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d and did not influence the conclusions even when excluded O k v k ,  this could 

result in imprecise estimates even after controlling for the confounder (admission reason). 

Another bias that could influence the results of this study was selection bias. 

Selection bias is defined as bias that results h m  procedures used to select subjects that 

lead to an effect estimate among subjects inchrded in the study different h m  tk 

estimates h m  the entire population theoretically targeted (Rothau 1986). In this study, 

aU of the women who were admitted to any of the acute care hospitals in CRW for 

pretenn labour or prcterm prcmatm rupture of membrane and met the incIusion criteria 

of the study were included. Therefore, selection bias was not an issue. Howem, ifonly 

patients who were admitted to FMC were included in the study, the estimates fbr some of 

the variables of interest (ie antiiiotic use) obtained h m  that sample would differ h m  

estimates o b e d  at other sites and theretbre, would not be qmsentative of the 

estimates in the target population (ie. all women with PTL or PPROM). 

7.13 S&ngtbs and Limitations 

7.13.1 Strengths 

Prior to this study, there was a lack of information about the current practices of 

autkbiotic use fbr prolongation of p r e g m q  in women admitted with PTL or PPROM in 

CRHA. In addition, the germabbility of the published data h m  US on the eff'ect of 

antibiotic use on prolongation of pregnancy has never been assessed m a Caartdian 

population. Despite the fkt that, this study was descriptiw in design and therefire did 

not provide idbrmation about exhence of causal relationships, it provides h l i n e  
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information about antiiiotic use and its association with prolongation of pregnancy in the 

CRHk 

Another strength of this study was the collection of the study sample. As all the 

three acute care hospitals in the CRHA region were included, the resuhs are based on a 

good representative sample of all women with preterm labour or pre- rupture of 

membrane and therefore, could be generdizable to other cities in Alberta or even Canada 

if the characteristics of women admitted to hospitals are similar to the characteristics 

obsemed in Calgary. 

Flrrthermore, the advantage of using secondary data such as hospital charts was 

that much information was available for a large number of women in the study and 

collection of data was relatively inexpensive. 

7.1.33 Limitations 

Review of medical charts is an example of the use of secondary data Such 

information is collected fbr the admhkmtive purposes and therefore, may not contain all 

the information needed. Medical records are often incomplete and while the information 

is somewhat standardized, there are some differences h m  hospital to hospital and even 

h m  physician to physician (treatment~diagnostic variability). Therefore, information on 

some of the variables of interest was not available fiom the charts, which results in great 

number of unknowns and imprecise estimates in the analysis. 

Hennekens and Buring (1987) noted that "whenever an inference about the 

characteristics of a population is ma& using information obtained h m  a sampIe, there is 

always the pssliility that the hkence will be either inacame or imprecise, simply 
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because of the play of chance or sampling variability". Wts that ue besed on a 

large sample size are less vulnerable to d o m  error because t h e  is Iess variability in 

the estimates. As the sample size iacreases, it is more likely tbe sample will 

correctly reflect the characteristics of the population to which the infezence is intended. 

There was considerable sampling variability whw estimates were based on stmtum 

specific rates. 

Random error may have impacted the study Eindings because there were multiple 

comparisons in the analysis. So= of the okrved associations may have arisen due to 

chance (Type I error). Type I error can be d e W  as "the enot of rejecting a true null 

hypothesisn (Last, 1995). A Type I error would have resulted in the coachion that an 

association b e e n  a specific variable and prolongation of pregnancy existed when in 

fkt it did not. 

A hrtk limitation of this study was the sample size. Tbe small number of 

subjects witbia suata made duation of these variables diflicult. The study m y  havc 

had inadequate power to detect nmohgful associations k w e m  antrimtic use and 

prolongation of pre- (Type II enor). Therefore, the results should not be 

interpreted as evidence that ascxhthns did not exist. The relatively small numbers of 

women m strata may have d e d  in a Iack of ability to detect an association if one 

existed (Type II enor). As the power in the study dea==s, tk probability of making a 

Type II error m s .  

One other hitalion of tk stucty was refated to masuring the orncome 

@roIongatiou of pregnancy). S i i  the ant i t ic  group and madbiotic group were 

compared br prolongation of pregnaacy, a point in time had to be used that is measurable 
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in both pups .  Therefire, prolongation was defiaed as the h e  h m  first admission to 

hospital or fiom time of PPROM to delivery* This could be masured in both groups. 

However, a more accurate dehition wouM be prolongation h m  time of antibiotic 

administration to delivery in the antl'biotic group aad h m  time of administration of a 

placebo to delivery in the control group which was not possible with a cross-sectionai 

study design. Therefore, a more precise effect of antibiotic on prolongation could not be 

assessed 

In addition, cross sectioaal studies have the disadvantages in the design in that the 

researcher is unable to determine any c a d  association between the exposure and the 

disease. However, cross sectional study can generate hypothesis related to causal 

relationships. 

7 .  Recommendatioas for Further Study 

This study has provided bascline information on ant- antibiotics used fbr 

women with pretenn labour d preterm premature rupture of membrane. To be abIe to 

make conclusions on causal effect of anti'biotic use on prolongation, clinical trials similar 

to those performed in Unites States would be mesaq.  Another recommendation for 

futute study comes h m  the Limitation identilied in previous section The effect of 

autiiiotic use on probngation would be most accurate and meaningfid when considered 

h m  time of administration of antibiotic to delivery and not h m  time of admission to 

hospital. Therefire, it would be much more memix@ to look at prolongation of 

pregnancy h m  time of achmmm 
. * 

n of antibiotic to delivery in one group compated to 

time of- . . n of placebo to delivery m control group. 
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Another follow up h m  this d y  would be to assess the m u a d  outcorn 

related to antiiiotics by looking at the eftkt of antiiiotic use of mothers and 

deveIopment of antibiotic resistance m their babies. 

Hopemy, the results of this study and future studies related to antiiiotic use for 

PTL and PPROM would initiate tbe process fbr devcbpment of standard guidelines for 

treatment of those womm whose preterm labour or ~pmturc rupture of membranes is 

most likely caused by an underlying Section. 
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d d e l i v e r y  

Erythromycin 
333mg 3 

t i t ~ ~ d d a y d  
activelabaut 

staRed 

2 ~ s a o f r ~  
penedltin(5m) 
evefy6hours 
Oral333mg 
aythmmycin 

every 8 hntrr till 
wvy 

mdh3 g IV 
e v e r g 6 h f o r  

72 hwn 

Benzyipidh,  
IV, 1 minianunit 

4 br for 12- 
24htmdoPa 

zjomgnsmflin 
twia /day tiIl 

ddivag 



I4h 

Table III. Continued 

Author 

I 
M m r  
ad. i (lm 

! 

Prolwgcd 
pregnancy in 

antibiotic 
grooPvs. 

Placebo (day) 
For the c n d  

populauon 
ngni6cant 

unpmzment m 
latenq 

@co.oo 1 ,. 
For GBS 

negative group 
(6.1 bs. 2.9 
days) 

Limitatioas 

E\ternal validin- ts of 
ooncern: large number 
ofAhicaaAmericans 
m the study group and 
higher rates of STD 

mfecuons 

- - 

Antibiotic 
d 

AmpiciIlinZgevcry 
6 hr and 

m w c i n  
W)mgevery6hr 

IVfor48ht 
foUoorred by oral 

amoxicyllin 2% mg 
every 8 hanand 
aJlthromycin 333 

m g e v e r ~ 8 b f m  
5 days. 

Gesutioo 
d ige 

(weeks) 

24-32 

#of 
paticnu 
enrolled 

6 1 1 
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B. Applhbk ICD.9.CM Coda: 

644.~ 
644.00 
644.03 

658.1~ 

658.2s 

644.21 

6 4 1 s  
641.h 
641.1s 
641.2~ 
641.3s 
641.8~ 
642.n 
642.0~ 
642.11 
642.2~ 
6423s 
642.4s 
6425s 
642.6s 
642.7~ 
651.x 
651.0s to 
651.A 
656.3s 

666.41 

64851 

648.6 

Early or thmtemd lrbomr 
M m e d  premanrre labour without &livery (22 wks to 4 7  wlo) 
lluetumed premature tabour withaut delivery with anteparturn condition or 
camp lications 
PrcarsrPre mptart of membranes 
<24hr prior to met of labour 
Delayed delivery afttr spontaneous or  mmpceW ruptmrc of wmbnncs 
Prolonged rupture of membranes not atberwisc specified or ruphae of 
membranes >24 hr prior to onset of labour 
Eprfy oosct of dtlive~y 
Premature labour with onsa of delivery 
Anteputrm bcmodmgc, abruptio pkentw, and placenta pmirr 
Placenta previa without hemorrhage 
Hemorrhage fiom placema previa 
Premature separation of pbccata- Abnrptio placentae 
Amepartum or in- hemorrhage associated with caagulation defect 
Otha Antepartun or intraparwn associated with: trauma, uterine leiomyoma 
Eyperlcmion mmplicrtiag prcgnmcy, childbirth and the pueqwrium 
Benign essential hypertension 
Kypenension wondary to ma1 disease 
Hypertensive heart and renal diseases 
Transiem hypertension of pregnancy 
mild or unspecified pre-echpsia 
severe prwclampsia 
Eclampsia 
Pte-eclampsia or eclampsia superimposed on pmexisting hypertension 
Mtlltipk gestation 

Fed distress 

Inm9tcrine deatb (fetal deatb) 

Coqcmitd cardhvascdar disorders cclmplicrtimg prrgunq, cLildbirtb 
aod t k  p~~~rperinm 
Other C a n i i i r s r l r l r d ~  complicathg prrgmcy, childbirth d t k  
ppcrperilua 
conditions c k i f k b l e  to 390-398 (acute and chronic rheumatic fever), 410429 
(ischemic heart diseases and, dha fmms of heart disease) and 440- 459 
(disases of -a, arterioles, and capillaria and ather diseases related to 
circulation) 



C, Data CoOCCtion Forms 

Ihta colkction form (1) 

Jhchrsion criteria (Medical reasons for continuing labour to delivery): 
0 Abruption of placenta 

or 0 Cervical dilation 2 5 
or 0 Fetal anomaly or death 
or 0 Fetal distress necessitating delivery 
or 0 Placenta previa 
or 0 Preterm premature rupture of membranes duration 

s12hrs 
or 0 Preterm labour with admission to delivery duration 

s12hrs 
or 0 Multiple gestation 
or 0 Siwcant hemorrhage 

Maternal medical complications: 
or 0 Cardiac disease 
or 0 Hypertensive disorders of pregnancy 
or 0 Pulmonary hypertension 
or 0 Renal disorder 

Inclasion criteria: 
0 Identitied to have preterm labour with intact 

membtanes at time of admission 
or 0 Preterm premture rupture of membranes duration 

>12hrs 
or 0 Preterm labour with admission to delivery duration 

>12h 
and Q Between gestation age 22 to 34 weeks 



Data C o W o n  Form 2 (Front Sheet) 

Patient's name: 
Last/ first/middle 

Mother's date of birth: (Y/M/D) 

Chart number: 



SINGLE ADMESSION 
YY/ MM/ DDI # in filing cabinet 

Study ID: 

1. Mother's residence postal code: LIImI 

4.site: n I= FMC 2= PLC 3= RVH 
U 

5. mot he^ transported? 0 I= Yes 2= No 

6. ~f Yes Site of origin: n I= FMC 2= PLC 3= RVH 

7. Date of admission (Y/M/D) 

8. Gestational age at admission 

9. Date of discharge (Y/M/D/) 

10. Mother admitted f o r a  I= Preterm labour with intact 
membranes 

2= PPROM 

11. If admitted with membrane, premature rupture of membranes (PPROM) after 
admission to hospital l=Yes 2=No 

12. Time of PPROM : [III? 



Matend Data 

Years 

15. smoking s m :  u l=Yes 
2=Yes, but quit in pregnancy 

16. Alcohol use during pregnancy: 0 l = Y s  

17. h v i o u  pteterm binh: 0 l=Yes 

18. History of infection during ptegnancy: l=Yes (tested) 

2= No 
-9= Unknown 

19. If yes, specify: 

20.Patient on any antibiotic prior to admission to the hospitai. 
1= Yes 2=No 

n 
9=Unknown 

Labour IPPROM npd Infection Status 

2 1. Any bb test performed for ideotifying infection: 
- 

GBS 
Urine Analysis 
GenhWaginal 
Coiouization 

STD 
Other Infixtion 
Viral Analysis 
WBC (* 1 W) 
Histologic 
C h o r i o d n i t i s  

Positive Tested Organisms 



22. Highest recorded temperature in the 24 hrs prior to delivery: 

Treatment for ~rohnmtion of dtliucrv: 

3 = o k m i s e  U.Tocolytics: l=Yes 2=No 

3=Otherwise 24. Steroids: I=Yes 2=No 

3 = o t h w k  2S.Antibiotics: ]=Yes 2=No 

26. If yes, type($ and dosage: question will be coded after the data is collected) 

Deliverv: 

27.Mode of delivery: 1 = vaginal 
2=C-Section 

28. Time of dezivery: 

Neonatal data: 

30. Live b i r h  l=Yes 2=No 

32. Gestation age at delivery: 

33.Birth weight: 



I. Mother's residence postal code: ElIml 
2. Chart Number LrImn 
3. PHN 

I= FMC 2= PLC 3= RVH 

5.  other transprteci? 0 I= Yes 2= NO 

6. If Yes, Site of origin: I= FMC 2= PLC 3= RVH 

7. Date of admission (Y/M/D) 

8. Gestational age at admission 

9. Date of discharge (Y/M/D/) 

10. Mother admitted fba I =  Pretenn labur with intact 
membranes 

2- PPROM 

membrane, prermrure rupture of membranes (PPROM) after 
l=Yes 2=No 

l2. Time of PPROM : 11111 
13. Date of PPROM YIMID umn 



14.Age: Years 

15.SmoLiagStatus:~ l=Ym 2= No 
2=Yes, but quit in pregnancy -9= Unknown 

16. Aicohol use during pregnancy: 2=No -9=Unkm,wn 

17. Previous preterm birth: I=Yes 2=No 

18. History of idkction during pregnancy: l=Ym (tested) 2= No 

19. If yes, specify: 

309atiem on any antibiotic prior to admission to the hospital: u 
1= Yes 2=No 9=Unknown 

Labour PPROM and Infection Status 

21. Any lab test performed for identifying infection: 

22. Highest recorded tempmtm in the 24 hrs prior to delivery: my 

Organisms 
7 

--- 

Positive 

GBS 
Urine Analysis 
GenitaWaginal 
Colonization 

,- 

Other infection 
V i  Analysis 
WBC (*10"9) 
Hiio lo gic 
Chorioamnionitis 

Tested 



Treatmeat for ~mlonPrtion of delivcrv: 

23.Tocolytics: I = Y s  2=No 3=Otherwise 

3=Otherwis 24.Stmids: l=Yes 2=No e 

25 .h i io t  ics: 1 =Yes 2=No 3=Otherwise 

26. If yes, type(s) and dosage: (This question will be coded after the data is collected) 

Type Dosage 



3. PHN 

4.sitc: n 1= FMC 2= PLC 3= RVH 

5. Mother transported? u I= Yes 2= No 

6. If Yes, Site of origin: I =  FMC 2= PLC 3= RVH 

7. Date of admission (Y/M/D) 

8. Gestational age at admission 

9. Date of discharge (Y/M/D/) 

1 = Preterm Iabour with intact 
membranes 

2- PPROM 

11. If admitted with intact membrane, premature rupture of membranes (PPRCIM) after 
admission to hospital I =Yes 2=No 

12. Time of PPROM : rm? 
13. Date of PPROM YIMID LInIn 



Labour IPPROM md Infection Status 

21. Any lab test performed for identifying infection: 

Treatment for ~rolonnation of dcliverv: 

23.Tocolytics: I=Yes 2=No 

24.Steroids: l=Yes >No 

25.Antibiotics: I=Yes 2=No 

26. If yes, type(s) and dosage: (This qwstion will be coded after the data is collected) 

Type Dosage 

GBS 
Urine Analysis 
GenitaWaginal 
Colonization 

STD 
Other Infection 
Viral Analysis 
WBC ( * l W )  
Histologic 
Chorioamnionitis 

Positive Tested Organisms 



Admission with delive y 

3.Sitc: 0 I =  FMC 2= PLC 3= RVH 

4. Mother transported? 0 I= Yes 2= No 

5. If Yes, Site of origin: 1= FMC 2= PLC 3= RVH 

6. Date of admission (YMD) 

7. Gestational age at admission 

8. Date of discharge (YIM/D/) 

1= Preterm labour with intact 
membranes 

2= PPROM 

membrane, premature rupture of membranes (PPROM) after 
l=Yes 2=No 

11. T i  of PPROM : 

12. Date of PPROM Y M D  



Labour IPPROM and Infixtion Status 

13. Any lab test wormed for identifling infection: 

14. Highest recorded temperature in the 24 hrs prior to delivery m~ 
Treatment for ~rolonnrtion of debtrv: 

Organisms 

18. Eyes, type(s) and dosage: (This question will be coded after the data is collected) 

Type Dosage 

Positive 

GBS 
Urine Analysis 
GenitaWaginal 
Colonization 

STD 
Other Mection 
Viral Analysis 
WBC (*10'9) 
Histologic 
Chorioamnio &is I 

Tested 



Delivew: 

19.Mode of delivery 0 1= vaginaI 
2=C-Section 

20. T i  of delivery: 

2 l.Date of delivery (MID): 

Neonatal data: 

22. Live birth: 0 I=Ya 2=No 

23. Gender: 0 l=Male 2=Female 

24. Gestation age at delivery: 

25.Birth weight: 

26. Apgar score: I d  

weeks 



D. Sample Size Calculation 

Sample size needed to detect a15% sigdicant haease in proportion of women in 
preterm labour or PPROM who were given antibiotics to prolong pregaancy in 1996 @I) 
compared to 1999 @z): 




