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Objcetive: To determine and cornpart î k  6equency of antibiotic use hr pbngatmn of 

pregaancy (POP) ktween 1996 and 1999 m wornen admitted for pretem b u r  (PTL) 

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

antibmtic use on POP. 

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

Resuits: Resuhs showed an overall mcrease in antepartum antibiotic use h m  1996 to 

1999. Trend hr iocreased antiiiotic use was observed at ail sites wiîh FMC ha- the 

most significant increase. Women wrth PPROM w h  received antibiotics had a mcan 

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

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

did not meive any antibio tics. 

Conchuion: Antepartum aati'biotic use i n c d  h m  1996 to 1999 in CRHA. Women 

with PTL did wt seem to benent fiom antibiotic use for prolongatioa Ptegnancy was 

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

who did not 
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CHAPTER ONE: INTRODUCITON AND PURPOSE 

1.1 Introduction to tbe R a m d  Pmbkm 

Woridwide, pretam labour and prcterm prematurt ruptm of membranes both 

remain leading probtems in htahh are. Merm buth (befbre 37 wceks of gestation) 

complicaîes about 1W of pregnancies and is tesponsi%le Br 75% to 80% of pehaid 

morbidity and mortality (Mercer et al 1997a). It is esihated tbat in the United States, 

the nationai health am cost of pre- is more tbim $4 billion anmially (Mercer et al 

1997a). Unfortunately, over the past two decades tée uicidence of pretm bath has risen 

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

prophylactic agents (Sawdy et ai. 1999; Goidenberg et ai, 1998). 

Spontaneous pretenn labour with inîact mernbriilmes (PTL) and preterm prematun 

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

birtbs (Chah et al. 1998; Romero et al. 1993). PPROM is deficd as rupture of 

membranes before 37 ampleteci weeks of gestation and before the omet of contractions. 

A wide range of medical complications, demographic, socioeconomic and 

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

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

complications, w k h  rem& in immediate detivery. The Preterm Prediction Study bas 

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

previous pnterm K i  black etbnicity, and age greater than 30 y-. However, about 

one-haüof the pntcrm birthio have an unkaown ctiology [Svare et aL 1997). It has bcen 

sttongly s u g g d  tbat infktion (e-g. rainary tract, hwer and upper genital tract) is 
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an important risic &or fOr initiation of PTL or PPROM (Andrews et al 1995; Mercer et 

ai. 1996). 

Tbe uitimate goal of prolongation of prcgnancy, in cases where it is adwmtageous 

to the fetus, is to reduce gestational age-dcpendent neonatal complications relaîed to 

premaîurity such as low b i i  weight. inîànts with birth weight les than 1HH)g raooouat 

for 65% of neonatai mortaiity. Durhg the interval h m  24 to 32 weeks gestation, an 

additionai week in utcro significantiy mcreases perinatal survival. At 24 weeks, neonatal 

&val is estmiated to be about IT/i at 26 wetks Sm, and rismg to 95% at about 32 

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

Treatments used for prolongation of pregtmcy include tberapeutic tocolysis, 

matemal wrticosteroids sdmintstrati . . 'on and maternai antepartum aatibiotics treatmeut 

(Mercer et ai. 1997a). 

The potential theoreticai benefits of antiùiotic use m the setting of prelnature 

rupture of membranes or preterm labour Mude the treatmnt of subclinicai intrauterine 

infections that may be respoasïble br a z m b m  nipture or initiation of preterm laborn, 

and the prevention of ascending mfection subsequent to the pretem premature rupture of 

membranes (Mercer et al. 1998). 

However, the use of antiiotic therapy fbr prolongation of pregnancy m casc of 

PPROM or PTL ùas been a c~ntroversial strategy. The Cochrane Database of Systedc 

Reviews has concluded th, m> overail beaefit h m  antî'biotic treatment of prcterm 

labour with intact membranes was o k m d  m m a t d  outames, but the resuits raised 

concernsaboutan~inpctmatalmoaal i ty~eta l2000) .  
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On the other band, the C o c h e  Dahime bas conchtded tbat anti'biotic treatizient 

tollowing preterm premature nrpute of membrabes is effective in prolonghg pngnancy 

as weii as m reducing maternai and neonatal infectious morbidity (Kenyon et ai. 1999). 

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

treatnrent has becorne a signiscauî option in tbe tberapnrtA management of preterm 

labour and PPROM for prolongation of prepncy and reduction of aeunatal 

compiicatioas related to inféction and pxcmahrrity (lamnot 1998; Keirse et al. 1995; 

Goldenberg 1998). 

It has been specuIated that the hquency of antiôiotic use bas also increased in the 

Calgary region as a resuit of the pubüshed evidcnce h r  beneh of this treatment strsitegy 

(Pwsonai communication; Dr. Wood, Novernber 1999). 

However, the efficacy of this practke m aii populations of women with PPROM 

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

may pose pmblems to the W of both the mother and the Sant by selecting for 

antibiotic-mistant micrwrganisms and causing an increase of adverse reactions (Towers 

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

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

antïbiotic maûxmt and its impact on the proiongation of pregnancy m the Calgary region 

as a first step towards estabikûing and implementmg guidelines and siandards of care for 

women with PTL or PPROM 



13 StudyObj&es 

The specific objectives of this study are: 

1 )  To determine the hquency of antiiiotic use for prolongation of pregnancy in wornen 

admitted to the hospital with pretem labour d mtact membranes or with 

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

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

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

year 1996 ( J m q  1 * to Deceruber 3 1 " ) with the year 1999 (January l* to 

December 3 l*). 

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

(days) in women admitteci to the hospital witù preterrn Iabour and intact membranes 

or wiîh pretm prematrw rupture of membranes (PPROM) -ter 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 ptegnancy 

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

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

m women with pretem labour and mtact membranes or wah PPROM greater than 12 

hours, between January 1' to DeCernber 3 la, 1996 and Jauuary 1" to DeCernber 

31', 1999? 
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3) 1s there an association bctweerr anti'biotic use and prolongation of pregnancy among 

the woum admitted to the bspM with prcterm labour and intact membranes or with 

PPROM greater than 12 hours, within the CRHA? 



CBAPTERTWO. I.xmRATURE REVIEW 

2.1 Iatroduction 

This chapter 6rst pvides an overview ofpreterm iabour awi pre- ruptirre of 

membranes, the risk haors, their relatiooship with infection and k i r  management. 

Then, it reviews the availab1e literature on anti'biutic use for ûeatment of prctam Labour 

and pre- rupbm of membrarm aad its effect on prolongasion of ptegmncy. 

2.2 Pmtermhboiu 

Preterm labour is deked as labour occurRng after 20 weeks but before 37 weeks 

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

estimated that apptoximately 25% to Wh of ali preterm births resulted fiom spostaneous 

preterm labour. If rrot prevented, pretcrm labour cesuiîs in pretem delivery. Diagnosis of 

preterm labour is mt easy. It is basai on clinicai obsctvations However, in order to 

initiate appropriate m e n t .  it is vcry importam to differentiate '?me'' preterm tabour 

h m  "fàisen pretenn labour. The diagnosis of preterm labour maybe in m r  in abut 

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

(Higby et al. 1993). The presence of uterine contractions o c c m  at least twice every 

10 minutes, acampanied by cervical dilation of 2 2 cm or effacement of 2 800/0 or 

documenteci cervical changes over 1 hour in the presen~e of u t e h  activity or bulging 

membranes are ail diagmistic signs of preterm Libour with intact membranes. 

The etioiogy of pretenn labour is m & - M  There are certain risk factors 

th are strongîy associated with an incnased incidence of preterm labour. Among the 

risk factors known to prediPpose pregnant wonm to pretemi labour are: I )  @us 
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preterm labour, 2) uterine anomalies, 3) placenta ahrmalitics, 4) inmmpetent cervix, 5) 

muhipie gestation, 6) rnateraal age kiow 16 yem or h v e  35 years, 7) ptetenn rupture 

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

1990). Also associateci with pretemi labour and bkih are bw socioeconomic class, 

cigarette smoking, poor nutrition and low My-weight during pregrrancy (Stccr et ai. 

1999). 

23 Preterm Preammrit Raptire of Membmm 

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

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

premature rupture of membranes (PPROM) is dethcd as prcmanire rupture of 

membrmes which occurs before 37 weeks of gdon (Gabbe et ai. 199 1). PPROM 

occurs in about 2% to 3% of di prepmcies 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 preinaIrnity- Approxirmaiely 70% to 80% of women with 

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

happen anywhere frorn one hour to semai weeks or months prior to labour @unniboo 

1992). 

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

muiti-factorial A llumber of conditions such as: 1) incrcased mtta-amniotic pressure, 2) 

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

predkpse women to âevebpment of PPROM. Other risk fistors such as smoking and 
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nubitional deficiemies, ge& a b m , ~ e s  and hüautcrinc mfection an aiso thought 

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

The rekionship betwcen inttainerine i n f i i n  d PPROM is thought to be 

particulariy strong m the late second and early third trimestem of pregnancy (Merccr et 

aL 1997b). 

2.4 Infection, Rettrm Labour and Pmîtm Pnmitunc Ruptw of Mcmbnnes 

The mle of i n f ' n  in the development of pretenn iabur or prematurc rupure 

of membranes tras been the focus of -y investigations. The first study conductexi 40 

years ago, supporteci the role of mfection in preterm dehery (Yost et aL 2000). Since 

then, there bas been an increasing body of evidence supporthg the association between 

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

vaginosis (BV) and an increased risk of preterrn birth (Yos et ai. 2000). 

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

response my cause h m  20% to Wh of preterm births (Gibbs 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 piug into the uterus and initiate an inflammatory 

respome m the placenta, fetal membranes or in matemai decidua, which leads to the 

ttlease of cytokines. These cytokines initiate a d e  of pro- which m turn 

will product uterine wrrtractions (Stecr et aL 1999). 
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Nunmous studies have provided evidence of an association bctwecn the prese~lce 

of bacterial vaginosis, a cornnaon infection of the km& genital tract, and preterm labour 

and delivery (Gibbs et ai. 1997; Meis et ai. 1995). 

Bacterial vaginosis is causeci by the aheration of the vaginal nomai flora by a 

reduction in vagmal lactobacilli and an hcreasc in gram negative and anaerobic bactcria 

(Gardnerella vaginalis, Bacteroids sp, Prewtella sp, Mobüuncus sp. Group B 

Streptococctrs and Peptostreptococcirs sp) and genital mycoplasmas (U. urealMcum and 

Ad hominis) (Bmckkhmt 1999). 

Bacteriai vaginosis (BV) is ofien asymptomatic and it is thought to be preseat in 

approximately 16-20% of p r e p n t  women (Yost et al, 2000; Brocklehinst et al, 1999). 

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

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

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

in 1995, Hilier et ai. pubhhed resuiîs of a large study of 10,000 women The 

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

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

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

conchuied that women with BV diagnosis and subsequcnt treatmnt with metronidazoie 

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

compared to h s e  with u n t d  BV. Tbe association between treahnent and a bwer 

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

were more at risk for pretenn dehery (Hauth a ai. 1995; Morales et ai. 1994). in 

comtast, in 1996, Goidenkg et aL hypottisizad tbaî "b9cteria.l vaginosis may jusî serve 



10 

as a marker for women wbo have a chnic  endometriai mfection, yet is of little 

cousequence as long as the ritenis is fnc of oqanisms. nie underlying disease is chronic 

colonizaîion of the endometrium ami a symptom of that underiyiug disease is 

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

rem& reveaied that treatment with metronidazole of women with asymptomatic bacterial 

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

outcornes. 

The presence of BV is a h  ~ssociated with an increased risk of chorioamnionitis 

and postpartum endometritii. HiIIier et ai. 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 CoUege 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 ciindamycin 

(Yost et ai. 2000). 

Lower Genital tract infections such as Syphilis, Tifchornonos vag i~ l i s ,  Nehseria 

gonorrhoeae, Ureaplarmcl urealiyn'cwn and Chlamydia rrachomatis are associateci with 

i n d  risk br pretem labour and deliwry (Gibbs et ai. 1997). However, the 

avaiiable evidence is inconsistent priniarily because the studies used insensitive meenhg 

tests or did not contriol for other potcntial contounding variables. 

Where some studies havc s b w n  as mucb as a two hld increased risk of preterm 

birth m womn wiîh CIJanrydiq other studies have shown no sigaificant association 

between Chlamydia mféction and pfftenn birth (Yost et ai. 2000). The Preterm 



Prediction Study of the National lnstaute of Chiid Health and Human Development 

Materd F d  Medicine Units uetwork mdy examird the association between 

gendoiirinary chlamydia infection and preterm K i  (Andrews et ai. 2000). This study is 

OIE of the few which adjusted fbr othcr risk factors of preterm birth. The overd 

pmdence of C. &uctrOntotis was 1 1.1% at 24 wedrs and 1 1.9?4 at 28 weeks gestation. 

One huradred ninety women with pretcnn deiivery (07 weeks) and 190 matched 

coatrois with delivery greater than 37 weeks were assessed In general, genitoininary C. 

trachomatis infection at 24 weck gestation was associateci with a 2 to 3 foki maetse m 

the risk of subsequent pretemi b i i  (Andrews et aL 2000). 

The mie of Ureaplasmu ureaIyticum in preterm birth is also not M y  understd 

Ureaplasma urealytim is indigewus to the vaginai hm. A higher percentage of 

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

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

preterm (Larnnot et al. 1987). However, others have shown that vagniaI wlonization 

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

1991). 

ûther stuck have fwused on the d e  of ciinicai and histologic chorioamnionitis, 

and iafection of amniotic fiuid in preterm birth. In gmemi, microbid colonization of the 

chondamnion is more prevaient in women with hwer gestation age and therefore smailer 

birih weigtn babies. It is estimateci that as muuy as 80% of women who deliver before 30 

weeb of gestation have histologic chorioamnionitis (Goldenberg et al. 1996). 

Thne is aiao SOUE evideacc that when organisms are present in amniotic fluid 

prior to 20 wccks, the pregnancy g e n d y  t ermmateSinthenext4to8weeks 
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(Goldenôcrg et ai. 1996). There is data available which links the ptcsence of 

mimorganisms in the amniotic fluid and chorioiminion to spontaatous preterm labor ami 

birth in women who otherwise do mt have any si- or qaptom~ of Urfécîion (Gibbs et 

al. 1992b). It bas k n  proposed that up to 15% of preterm labour wlth intact membraue 

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

Researchers have also investigated the relationsbip between kvels of I L 4  a 

cytokine that stimulates prostaghih relcase by amnion and decidua, and chorioamnion 

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

to production of IL4 cytokine and as the resuit a higher level of IL-6 is obferved in those 

women with amniotic fluid or chrioamnion infection (Yost et ai. 2000). Andrews et ai. 

1995, &und that IL4 levels are sign5cantly higher in women with preterm labour as 

weU as the level appears to increase at Iowa gestation age. Therefore, wncluding kom 

available some suggest that IL4 couid act as a mdcer for upper genital tract 

infection (Yost et al. 2000). 

SUniiatiy, intrauterine infection is strongly assocîated with the development of 

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

ai. 1997a). A broad specûum of aerobic and anaerobic, gram positive and gram-negative 

organisms as weil as genital mycoplasma are obtained h m  amniotic fiuid after PPROM 

(Mayrmn et aL 199th). Positive amniotic fluid cuiture is ideutified m 14% to 37% of 

specimens &er PPROM (Mercet et ai. 1998). 

Ascending mtrauteriue mf&n may afso lead to membrane rupture h u g h  

protease-.induccd mmbme weakeniug, cytokine induced bcal prostaghmh production, 

aad asympsomatic contractio11~ (Mercer et ai. 19%). Mztion may occur during or after 
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the rupture of membranes ad can kari to subcIinical and clinical amnionitis and fetai 

infection (Metcet a al. 1996). 

GenitaI Group B Streptococ~l~~ (GBS) wbnization bas been implicated as a risk 

factor for pretam brrth. In 1999, A k n  et al bas demonstrated that womn who were 

colonized with GBS were more than twice as k i y  to deiiver preman~ely (OR=2.43; 

95%CI 1.39 to 423). i-iowever, thc maia conceni with GBS is stiil the verticai 

transmission of this mfection h m  mothet to the new born feading to neonaîai sepsis. 

Thetefere, a ptoool fiir preventian of GBS dismse in pregnant women and in tkir 

newborns was implemented by k Cenier hr D k s e  Control in 1996. These 

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

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 xmst cornmon ùifections during 

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

bacteriuria will evennially develop pyelonepbntis (Yost a al, 2000). 

Before the antbiotic era, about 2140% of women with pyelonephritis wouid 

deliver prematurely. Even h u g h  untreated pyeloiaephritis seems to be associated with an 

i n d  risk of preterm tiirth, the 8ssociatiDn betwcen asymptomatic bacteriuria and 

pteterm Kirth is still controversiai. Dodçon et aL has summarued the herature and the 

availabfe meta d y s e s  m regards to bactenirtia and pmerm deiivery. ûne of the meta 

analyses mcluded 3,600 tucmhd patients h m  19 shidies. The me of prematurity in 

womn wiîh b c k h i a  was 10.9% compartd ta 8.6% m 31,000 controls (Dodson et al. 

1988). 
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Amtbnstudyby GibhsetaL, in l~8~,oomparedthEprrmatiaityrat~~berwcen 

wonienwftbuntreatcdbamxbh,tteatd~andaIso woabenwithsterileiuine 

by combining data h m  eight studies. The premahtrity rates were significantly dinérent 

between thc gmups: 6.8% in ûakd group, 18% in untrratd gmup aod 10.1% m womn 

w i h  d e  urine (p4.001). 

Despite the discrepancies pmemd in the avaiiabk mearch related to b a c t e  

and prematurity, DoDodson et aL coneiudes that %nien wirh asymptomatic bactcriuria 

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

l e s t  suggestive of an association with pretenn Iabod@odson et ai. 1988). 

2.5 Management of Prrtcrm Labour rad Pmterm Premature Rupture of 
Membranes 

The management decisions for preterm labour depercd on the presence of uterine 

contractions, cervicai dilation and efhxment and absence of contraindications br 

contmuation of pregnancy (Pernoii 199 1; Mercer et al 1997a). In cases of suspecteci 

amnionitis, cervical diiation abve 4 to 5 cm, persistent a h d  fetd kart rate testing, 

vaginal bleedmg suggestive of p k n î a  abn@on, positive amniotic fluid cuhure at any 

gestation, pteterrn labour is aiiowed to continue to dehery (Mercer et d l997a). 

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

irterine contractions (tocoiysis) to prokong pregnancy in ordcr to aliow adequate t k  for 

0 t h  interventions (ie. codcosten,idp) î k  muki redwe gest;bioUal age depcndent 

morbidity (Keirse et al., 1995). la h u î  300/0 of the patients m pretcrm labour, ui& 

contractions cerise spontaa#,usIy &ut tmtmat (Higby et al 1993). Otbcnivise, the 
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betamimetis, pmkularly ritodrine and magnesium dfaie, arc the most c o m m o ~  used 

tocolytic m i e s  for prolongation of ptegnancy. indoincthacin, au anti-mfinmmatory 

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

Data h m  randomized triais have shown that tomiytics dnigs can prolong 

pregnancy 6 r  up to 48 hours (Higby et al 1993). The wist bene& is obsemd in those 

with gestational age between 24 and 32 weeks (Mriconcs et ai. 1992). 

It is estimated that oniy about 23% of women with preterm hbour ùenef3 h m  

toculysis (Pemoll 1991). There is Som evidence thaî subclinical infections, particuIariy 

those of amniotic fluid, can be a cause of tocoiytics fàihxe (Newton et ai. 1991). 

Ghicocorticoid thentpy is also used in the management of pteterm labour. The 

most commonly used ghicowrticoid is betamethsone. Glwocorticoids significantly 

reduce the incidence of neonatai respiratory diswss syndrome, intravBSCUlar hemorrhage, 

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

birth rnay d u c e  by one half the incidence and severity of respiratory distress syndrome 

and mrtality in newbom infiints (Steer a ai. 1999). However, a recent meta-analysis of 

d e s  among patients where antibiotics were &en either alone or in combination with 

ghcocortiooids toiiowing PPROM, showed that the advantages of antibiotic treatment 

(ie. reduction of chorioamnionitis, postpartum endometritis a d  neonatai scpsis) are 

* . .  diminished in presence of giucocotticoid therapy (Egarter et ai. 1998). 

The maqement of pretcnn prematurc rupture of membranes depends on 

gestational age, prese~b~e of infection d pnscnce of other fétal maternai compIications. 
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ifwomen with PPROM have chorioamnionitis, vaginal bleeding, advaUced 

labourt or compiications relatecl to the fctus, then deiivery is necessary and is beneficiai 

for both the m o k  and the fetus. 

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

delivery, ifpulmonary matirrity is present in the fctus. Merçer et aL(1996), ncommeaded 

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

ma* are better served with expediitious delivery rather tban by expectant management 

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

34 weeks gestation (Personai communication; Dr. Wood, Novemk 1999). 

Where rupture of membranes occurs remte h m  tem and thme is no indication 

for delivery, prolongation of pregnancy can have signtficaut knefits for the fctus by 

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

2.6 Antibiotic Treatment During Prrgnancy 

Foldowing the evidence of numemus studies for presence of an association 

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

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

prolonging pregnancy d e r  the onset of PTL or PPROM. Several raradomized clinid 

ttials have been camed out to investigate the effects of auti'biotic therapy on prolongation 

of pregnancy m such cases (Appeadix A Tables 1, II, iii). Conclusions regardhg the 

benefits of anîiiiotic treatmem fôr prolonging ptegaancy are incomistent and remain a 

contrOYefSy. 
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Even though sonie studiw, partMarty tbse  evaluading antiiiotk treaûneni for 

prolongation of priegnaricy afkr PPRQM, bave danonstrated mPnificam prolongation, 

thcn are mme concems with respect to the lack of evidenct fit duction of mat& 

and neonaiai morbidity iu thcse shidits and h r  tbe ptentiai tamifications of the 

mereasing use of antiiiiotics. 

Som ment studies have shown tbat anti'biotic use, both antepartum and 

iaîxqmhm, can kad to the selection of resisEam microorganisms by altering the &cd 

rnimfiora and imeasing the tisk fin antiiiotic resistant neomtai sepsis when iaIéction 

occurs (Mercer et a l  1999 and Tower et ai. 1998). Tbcse studks bave both show the 

association between maternai ant~%otic treatJiwat and neonaiai sepsis by organisms 

resistant to Ampicillin and to previously administered materna1 antibiotics (Mercer et al, 

1999 and Towm et ai. 1998). 

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

antepartum antiiotics (57% W. 34%; p=û.03), intraparhim anti'biotics (55% vs. 28%; 

fl.01) and any prenatai antibiotic exposufc (52% vs. 22%; p4.01) in babies wbse 

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

identifieci with conîbed sepsis. Ampicillm resistance was identifiecl m at least one 

isolate m 45% of tbese infias. 

Furthermore, in a prospective cohort study p e r f i , d  during the years 199 1-1996, 

ToweretaL(1998)identincdan~nbetwecnttic inmada4 ' - -' nof 

ant- ampicm to prrgnanc womn ami mcnased incidence of early onset raeonaral 

sepsis with non-group 0 organisms thet are resistant to ampicillia 1)ruing 

the 6 ycars, Towers et al (1998) identified 27 CO- no~group B 
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cases. Fifteen mothers bad received m t d  ampicillin and 13 of the 15 bacteria 

isolates h m  kse  neonates (87%) mistant to ampicillin compared to 2 out of 12 

(17%) muates to whom ao a n t d  adi'biotics wen s e m i  (p4.004). Four ou& 

of the 27 moatcs died of sepsis. 

As suich, antb'mtic use during pregnancy remains a controversial issue. The 

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

Merahire regardmg antibbtic -nt for boîh PTL and PPROM anâ the eff~ect of this 

treatrnem on the prolongation of pregnancy. 

2.6.1 Antibiotic Treatment in hterm Labour witb Intact Mcmbmne 

An extensive search of lit- using the key wotds 'antiiiotic' and 'pretenn 

labour' in the Medhe datdase, show& eIeven r a a d o d  contrai triais *ch used 

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

membranes (Appendix &Tables 1, IT). A of antrxotic tberapies includimg 

mythromycin, ampicillin, amoxküiin, clindamycin, metrodazole, sulbactam, caivuionic 

acid and cefthxime have been hvestigated. 

The fÏrst study, in 1986, a randomkd, double-blinded, placebocontrolled üiai 

assessing the effect of erythromycin, was perfenned, Tocoiytics were a h  used for 

trerrtment of preterm labour. This study showed a sipikant bcmse in the mean 

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

incidence of dehery at term between thc tw groups was also signifiant (78 vs. 3/9; 

fl .039). This study wnchided tbat oral erythromycin was a potentdiy usefiil adjunct 

in the prevention of preterm delivery (McGrcgor et al 1986). 
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In 199 1, McGregur et ai. @ r d  a simikir d y  but using hiravenous 

c h h y c i n  for prolongation of pregnancy. Tocotytics were used in imth pups. in this 

study, pqrmcies corainuai longer m women treated with chdamycin timn tbose 

fcceiving placebo (35.3 f 24.1 vs. 25.4I 20.0 days., p-0.02). However, this study did mit 

show any decrease in p t e ~  delivery or incteaYed gestational age at delivery among 

those motiiers wbo received ciindamycin (McGregor et aL 1991). 

Morales et a l  (1 988) @O& a snrdy wit& ampicillin, erythmycin or p k b o  

adinhhefed to ind~duals  wiîh diagaasis of pretenn iabour w h  also reeeived 

towlytics. in îhis study, women a b  received tocolytic thetapy for pretem labour. Oacc 

agaiu, a significant prolongation of pregaancy was danonstmted in those with either 

antibiotic regimen versus the controI (31.7 f 23.2 and 28.5 f 19.0 vs. 16.6 f 17.7 ci; 

p=<O.OI and @.O5 tespectively). Mordes et ai. conduded that despite no derrwise in 

n e o d  or m a t d  mrbidii,  antib'itics were heficial adjmts in the treatment of 

preterm labour. in this study, women treated with ampiciilin showed a d e m e a d  

incidence of preterm delivery tban those who received erythromycm or placebo when 

bactaid vagieosis was diagrioçed. 

Ln 1989, Newton et aL perford twb domized  placeboantrol triais to 

investigste the efficacy of anti&iot.c freamient m women with preterm labour and 

gestation age between 24 to 34 weeks. En the fhst ShLdy, ampicillin hllowed by 

erythromycin for one week was ndnrinistend * .  . Boîh triaorycics and corticosteroids were 

part of the protowl fOt tmbmmt of prcterm labour in this study. No statisticaiiy 

s@canî improvenmt was o b d  m pretetm debery or m prolongation of 

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

labour aad gestation age between 24 to 34 weks, Again, no bcncfit of anîiiiotic use was 

obçerved. In this study, the efkct of aptiiotics on miproving the effectivemss of 

magwsium sulfate tocoiysis was assessed Magnes'ium su& with or without antiiiotics 

treatment deiayed dehery a modian of 26 days (Newton et aL 199 1). 

In 1993, Romero et al conducted a large multi-center clinical trial Two hindnd 

twenty-seven womn m pretenn labour received eithcr inaavenous ampicillin and 

exythmmycin hllowed by oral a m o x i c i l W ~ m y c i n  base or matching placeba. Both 

tocolytics awi corticostmids wcre part of the pmtocut for treatnrea of preterm labour. 

This study did not demonstrate any improvement m prolongation of pgnancy or any 

decrease in materna1 and neonatal mortiidity rates m those with antibiotic therapy 

(Romen, et al. 1993). 

In a muhicenter d o -  controiied clinical trial in, 1994, Norman et ai., 

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

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

antibiotics showed a signiîïcant 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~'$namry (25.51 vs. 2d). 

in 1995, Goden a al. published the resuits of a double blinded placebo conttoUed 

triai assessmg the effêct of ceftizoximc on prtterm labour. ûne hundred and seventeen 

women m preterm labour with gestation agc betwecn 24 aad 35 weeks were assigneci to 

e k  mtiitic or placebo p u p .  Both groups were also treatcd with tocoiytics ami 

corticosteroids during prcterm labour. Tbcre wes no diffaence in intervai to deiivery 
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(34Sfil. t days vs. 34.6I24.5 days, pa0.99) betwœn îhe ant%btic group and placebo 

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

c o ~ s t e n i i d  were used. There was 111, improvement obsaved m gestation agc at 

dehery (34.2 f 0.7 m. 34.1 f 0.6 wk) or improvcment in birtIi weight or nconatal 

morbidity rates with antimicmbial h p y  (Cox a d. 19%). 

In 1997, Svare et ai. examined the effcct of ampicillin and metronidazo k 

treatment in preterm labour witù intact membrane. in this shdy patients were 

rdomized to receive ampiciliin and metronidarmle or placebo regimen. Ooe lnmdd 

and tweIve women witb preterm bbaur, who a h  received tocolytics and corticosteroids, 

participad The authots coachided that a sigdicmt  prolongation of pregriancy ( 47.5 d 

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

resuhed. However, they did not h w  any improvement m materna1 or neonatai 

infdious morbidhy. 
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In summary, five of these twelve chical trials, wbich e x a d  antibiotic tberapy 

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

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

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

a W y  showed signiscaut decreases in rates of preterm detivery (Morales et ai. 1988; 

Svare et ai. 1 997). 

There is conflicting evidence regarding the impact and benefit of mti'biotic 

treatment on the prolongation of pregriancy in wornen with pretenn labour and intact 

membrane and on the improvement of neonaiai outcornes. The discrepancy in the study 

redis may be due to msny fkctors including: 

1 )  Methodological differznces among the studies 

2) Small sample s k s  

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

uSed 

4) DBerences in the characteristics of the study population 

5) Differences in the causai role of infection in preterm labour among different 

popdations 

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

The overaii lack of benelits h m  antiiiotic treatment m women with preterm 

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

subclinical Etrautcrine mfdon could bene& k m  antiiitic ûeatment (Chaim et ai. 

1998; OyarPm et ai. 1998). Most shidics administered anti'biotics to aü patients with 

preterm labour without identiSring the mtrautctine infection status. 
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himer et al. (1999) suggests that anti'bhtics should not be used roiitinely to 

prolong pregmsy in womn with prctexm labour and mtact mmbtanes. Funberm>~, 

Oyarnia et al., (1 998) explainecl the auti'biotics Mure in the prevention of preterm 

delivery by stating that, 'ïntrauîcrine infection is ody one of thc etiopathgenic 

conditions associateù to prctcrm labour. Thus, antibiotic AdministratK, 
. . nwouidmtbe 

effective m treating preterm delivery in patients without infection". 

In addition, Lamont et al (1998) suggested that preierm labour at gestations 

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

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

antiiiotic mterventions cioser to 37 weeks of gestation are less kely to show any ben& 

Similady, Casseii et al. (1993) observed that 73% of women witb a spontane~us preterm 

delivery ( 4 0  weeks gestation) and 83% of those delivering infants weighing less than 

1,000 gram at b i i  had a chorioamnion culture positive ter one or more organisms. 

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

ncoaatal outcornes such as neonaiai sepsis, respiratory distress syndmrne or mtravenous 

hemorrhage, as a resuit of antibîîtic therapy with the exception of a sigdicant reduction 

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

In kt, a nieta-analysis of seven shidies publisbed between 1989 and 1995 on 

adjunctive anîiiiotic trtatment m pretenn labour ad n c a d  rmrbidity, reporteci an 

increased risk of mnatai morrality with OR= 325,95% CI 0.9% 1 1.38 (Egarter et a i  

1996). 

Tbe Cochraae Databesc of Systemaîic Reviews of clinid trails mvestigatMg 

antibiotics hr pntcrm labour with intact mdmmx, conchuies that there is m, obsemd 
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overall bene&, h m  antibiotic tmtrmû of pretenn labour with intact mmbranes on 

outmnies for the mothers. The resuhs, however, raise a conceni about an increase in 

perinataI mrtality. Coasequently, antibiotic trearmwt is not recommendeâ as a routine 

practice for ail women presesting with prcterm labour and intact membrane (King et ai. 

1 999). 

2.6.2 Antibiotic Tnrtrnent in Pmtem Prcmrtui~ Roptuie of Membranes 
(PPROM): 

Similar to observgtions with respect to preterm labour, there is evidence that 

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

on the theory that antiiiotics could treat subclinicai iafections or prevent ascending 

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

PPROM commenced. Prevention or treatment of ixûection couid potentidly reduce the 

maternai and n e 0 4  infectious morbidity in addition to reducing the effects of neonatal 

prematuns. 

The fk t  prospective clinid trial to assess the effect of antibiotics on PPROM 

was doue in 1963 by Lebherz et ai. This study evaluaîed the effect of tetracycline after 

preterm and term PROU The authors showed a sïgdïcant reduction m maternai 

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

not addressed in this study. 

Between 1963 and 1997,29 prospetAh trials, incldmg 1 7 randomized clinid 

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

Four mta-aaalysis w m  published reviewing the available Merature on this subject 
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(Mercer et al 1996; Egarter et aL 19%; Mercer et a l  1998; Maymon et ai 1998a). 

Additionally, the Cochrane Databest of Systematic Reviews has e d e d  twek 

randornid, placebo-control triais on tbe impact of antiiiotic tnatment on prolongation 

of pregnancy in women with prctcrm prematurit rupture of membranes. 

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

randoahxi clinical trial studies, suggested that patients who received antiiiotic thcrapy 

had a signincantly proionged interval to delivery compared to those without trcatment 

(42.3% vs. 24.1% respectiveiy, p4.002; OR= 2.35,95% CI: 1.67-3-29). Fiirthermore, 

there was a signiscantiy Iower rate of chorioamnionitis and endomeûitïs in patients wbo 

received antibiotics compareci to those without therapy. 

Mercer et ai. (1996), summarized the resuits of 15 chicai triah which have 

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

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

triais assessed pregaancy prolongatioa This meta andysis also confirmed a s ignism 

improvemeut m pregnancy prolongation with antibiotic treatment. 

ûniy one study, conducted by B h c o  et ai. (1993) did not show signifiant 

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 bene& h m  anttaiotic 

thempy in the Bianco et al study, m y  be due to the selcction criteria or the population 

evaiuated wiih a lower risk hr mtraut& mfecdons and therefore, tes benefit for 

anîiiioitc use. Ab, m Mercer's rwiew, iî has beea shown tbat fiam dl the studies 

includai t h e  is enough eviderce tbat chorioamLLionitis was significantiy reduced wah 

anti'biotk tr#iÉmest. 
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Thae are many inwnskmcies in tbe available studics on antr'biatk therapy ami 

PPROM rehted to the meibdology USA, iriEhision/exclusion criteria fbr participts, 

antibiotic type and duration of thmpy, gestadon age on admision, and sample si=. 

Such wdoMding variables may limit the vaiidity of th  conciusions aod generaIizabdity 

of these tesuhs in oiher pupulations. 

Smiilar to the C O C ~  Database of Systeniatic Reviews, Appdix A, Table Ki, 

presents only the randomizcd p l a c e b n t i o l  ûiak reviewed for the purposes of this 

study. Four of the shidies identifid in the Cochrane database (Cox et al. 1995; Garcia et 

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

Appeadix A, Table IiZ, as one was in a différent hguage, two were theses and one was 

only an ab- therefore, tbe details of the d i e s  were not available for fiirther critical 

appraisal. 

The Cochrane reviews concluded tbat antiiiotic therapy blbwing preterm 

premature rupture of membranes is effective in probngiag pregmcy ers weii as in 

reducing maternal and nconatal infèctious morbidity (Kenyon et al, 1999). 

The largest d o m i d  double bhd controiied siudy of antiiiotic treatm.nt in 

management of PPROM was done at tbe m*versity bospitals of the National lnstitute of 

W d  He& and Hunian Dcvehipment Materaal Fetai Mcdicme Unit nctworlr (NICDH- 

MFMU) (Mercef et al 1997b). A total of 614 wamen wah PPROM and gestational age 

between 24 and 32 weeks, wIio bad not received corticostaoids for fetd maiuration or 

antiiiotic tberapy within 1 wedr of f s m d o ~ n ,  p a r t i c i i  In this study the 

antibiotic regmien amsied was ampicillin (2 g dose ewry 6 hom) and erythromycin 
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(250 mg every 6 hours) for 48 hours fOliowed by otal amoxicîUin (25Omg dose every 8 

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

Group B streptococcus (GBS) cuhurcs were taken on aU participaats. AU GBS 

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

intrapartum GBS prophyiaxis by the Amerkm Coiiage of Obstetricians and 

G ynecologists. 

The resuits showed tbat antiiiotic treatment in the GBS negative cohon 

sigdicantly prolongeci median time to delivery (6.1 vs. 2.9 days, p<O.ûûl) and a 

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

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

In the positive GBS cohorî, the additional antiiiotic thempy had M, significant effect on 

prolongation of pregnancy. 

This muhicenter randomized ciinid trial suggested that antibiotic treatment 

couid suppress or pcevent c h k d y  signiti~821t intradcrine infection and, therefore, resuit 

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

distress). B a d  on tâe resuiîs of previous studies and this study, Mercer et ai. (1997b) 

recommended ihat al1 women undergoing expectant mamgexnent of PPROM, remote 

h m  t- should meive antiiiotics prix to initiation of labour, regardless of GBS 

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

broad spectMa regirnen, such as ampicillin pIus erythromycin or an extendecl spectnim 

penicillin or cepbaiospor9s fbr 48 ho- fbbwed by o d  therapy (amoxiciiiin and 

erythromycin) for an additional five days wouid bc effective. 
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Howew, the application of Memer's (1997b) recommendations in Csnadian 

populations may have varying resuits. The majody of the population m this study were- 

inner city residents with poor p r d  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 approxbteiy 8% in Mercer's 

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

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

see if the same resuhs cau be o b t d  in o k  populations before the recommepdations 

are included as part of the s&ndard strategies h r  management of PPROM. 

2.7 Prevalence of Antibiotic Use for Prolongation of Preg~ancy 

Aithough there are many studies evaiuating the effect of antibiotic use on 

prdongation of p r e p y  after preterm labour or prematirre mpnrre of membrane, there 

is a Iack of knowledge about the current extent of aatibiotic use during pregaancy in 

hospitais. In 0th words, it is not clear whaî impact these studies have had on ament 

practices for anti'biotic use and whether the results of these studies are generalizable to 

other populations. 

In fâcî, there is oniy one popuiaîion based study which has examinai the 

fiequency of antiiiotics use in pregnancy (Mercer et aL 1999). This study, which was 

perfbrmed at six hospitals in metriopolitan Memphis, Tennessee, reviewed maternai ad 

eeorÿital records m 8,593 live born babies beîween Juiy 1997 and February 1998. The 

rate of pretenn b i  in this population was 14.8%. Chmail hqwncy of antibiotic use of 

the mother behre deiivery was 46.W. Ofthe mothers meiving ad'biotics, 30.4% of 
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the mîhers received anteparrum antiiiotics and 24.9% received intqmbm anîibiotics. 

Ia ibis study anti'biotics wcre considend antqmîm if thcy were given before the omet 

of labour or before a decision to procexi with cesarem deiivery. 

Antepartimi antr'biotics were used fbr a variety of reasons with the most wrnmon 

reason beiig urinary tract Section or asymptomatic bacteriuria Six percent ofthc 

women were treated with anteparnim anti'b'itics fbr bacterial vaginosis. Interestingly, 

despite the avaihble data m the U.S. for ust of antibiotic for prolongation of pregnancy 

in cases of PPROM, only 1.2% of womm were treated just br the reason of having 

preterm premature rupture of membranes. The most cornmon anîiiiotics used were 

ampicillin or amoxicilk Of those women receivhg antepmm anhiiotics, 42.2% were 

given a penicillin or cephdosporin class of mtiiiotic. 



CHAPTER- METEODS 

3.1 Intioduction 

This chapter d e s c r i i  the mettiodology of the snidy, inchidmg sampiing 

procedure, data collection, data d y s i s  and ethicai consideratiom. 

3 3  OvtMew of the Study Methdology 

Data identification, wilection and analysis wcre cornpieteci in m w l e  stages. 

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

Corpocate Data of th CRHA was eyamined and an hospitakations that satisfied the 

inchision criteria of the study were identsed for review. Secondly, these admissions 

were reviewed on a case by case bais and data was coiiected for the study. AnaIysis of 

the data occuned during the last stage of the study. 

3 3  Tite Study Duiga 

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

oketric characteristics, iu addition to hquencies of antepartum antibiotics use for 

women admitted to three a m e  care hospitais in the CRHA with preterm hbour and intact 

membranes or preterm premture 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 m a d e W  population at a parti& time or period 

(Last 1995). 
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33.1 Study Popiaktion 

Study ppuiation is deW as the group stkcted hr investigation (Last 1995). 

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

(FMC), the Petex Lougheed Cenier (PLC) or the Rockyview GcneraI Hospital (RGH), in 

Calgary Regional He& Authonty (CRHA), with pretena labour and intact membranes 

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

between 22 and 34 weeks of gemion, dirring the paibds of Jamiary la to Dec 1996 and 

Janwry lS to Decemk 3l*, 1999. 

33.2 Sampling 

The identifkation of the sample for this study wiU be d e s c r i i  following 

an examination of the mcluçion and exclusion criteria and the definitions of temis 

usedinthestudy. 

33.2.1 Musion a d  Exclrision erltrtt: 

W o m  admitteû to any of the tiuee hospitals with preterm labour and intact 

membranes at 22 to 34 weeks of gdon who did mt deiivw within 12 hours of 

admission were included in the study sampIe. 

The o t k r  group of women that were included in tbe study were those women 

admitted to hospita1 with p r e t m  premature nrpnin of me* between 22 to 34 

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

Excluded h m  tk study war al1 women with pretean labour or PPROM wbo 

had a Edicai teeson that conira-indimed proiongaiion of pregnancy as d e s c n i  in 
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Appenàix B. AU womn with gestationai age m e r  than 34 weeks were excMed as 

delivery is induced a h  34 weeks gestation fk womn with ruptured membranes. AU 

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

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

33.2.2 Definitions 

The foliowing are obstetricai terms as they are d e b d  for the purposes of this 

study. 

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

international Classification of Disease (ICD-9) codes were used to identa these women 

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

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

644.2: Early onset iabour (22-36wks) with dehery 

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

labour regardIess of gestatioaal age. 

S m :  Rupture of membranes before 37 

completed weeks of gestation. The foIlowing ICD-9 coding were u d :  

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

658.2: Deiayed àeiivery after spontancous or mspccined rupture of membranes 

(Prolongeci ruptm of membranes mt otherwise specified or nrpture of membranes >24 

hr prior to O M C ~  of labour). 



Intrawirtum anîiiiotics Uiclude: 

1) Antiiiotics given to mmen who were admitttd to Labour and Delivery with no 

hospital discharge befim &hery, a d  dehered witbin 12h of admission. 

2) Antibiotics given to women who umt adn&ed to the Laimur and Deiivery unit witb 

no discbarge befbre deiivery, and did mt deliver within 12hrs h m  admission which 

were determined by an mdependent sdjudicator to be 

3) Antibiotics given to -men diaing thE naal readnission to Labour and Delivcry (Le. 

the admission haî resuhs m delivery). 

Anteparhmi antibiotics fbr pmbag&n of ~remiancv: Antibiotics administered during 

the hospital stay, h m  admision for pretem labour to deiivery or îÏom the pre- 

rupture of membranes to deiivery for the purpose of prolouging pregnancy. This 

deMion excludes intraparnnn antiiiotbcs. 

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

to hospital to delivery or h m  prematiae nipure of membranes to deiivery. 



3.33 Variabks Used in the Study 

Information on the followhg variables were coilected m this study. 

Dates: 

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

a) Continuous 
M a t d  age on admission 

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

Obstetrir variables: 

a) Continuous 
Gestation age on admission 
Highea temperature 24 hr prior to delivery (indicator for infection) 
W C  countx10~ h (indicator for infection) 
Total dose of anti'biotics used 
Total Iength of hospitai stay 

r Neonate's birth weight 
b) Categoncal 

Admission reason (PTL vs. PPROM) 
Previous preterm birth 
Tocorytics during admission 
Corticosteroids during admission 
Anti&iotic use prior to admission 
Antibiotic use during Hospital stay 
Types of antibiotics used 
History of infection during pregnancy 
Microbiological hdings (Chlumydia truchomafis, Bacterial Vaginosis, Yeast 
sp., Tnrhomonas vaginalis, Group B streptococcus, Neisserio gonorrhoeae, 
Urine cultures) 
Dehery mode 
Admitteci to Nanatal Intensive Care Unit 
5 minute Apgar Score 
Gestation age at bath 
Neonatc's gender 
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333.1 Operationai DciCnitiom 

The tOüowmg definitions were used as diagnostic deria for preterm labour and 

preterm p r e m  rupture of membrane. 

Criteni: Admission to tbe hospital and one of the foiiowing: 
l)Cervix22cm. 

or 2) Documwted cemicd cbange over a variable period of 
i -6 brs in the presatce of uterine activity 

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

gestation 

Preterrn premaîure of membranes nrptwe: 

Criteria: 1) Patient history consistent with f PROM 
2) Poo1 of fluid seen on sterile speculum exam 
3) Slide of vaginal discharge positive for feniing 

33.4 Determination of Smpk Size 

Prior to initiation of the study, a sample size was calculateci for wmparing the 

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

for proIongaîion of pregnancy dirring 1996 (pl) and 1999 @z)- 



33.4.1 W p k  Sizt Cdcuhüon 

The sampIe s i z  dculation was based on the assumption thai overall, 

approximately 3 W !  of aii pretexm births received antenatal autibiotics during 1993-% 

@ersonal communication; Dr. Sauve, Juiy 1999). 

Fifteen percent was assumed to be a clinicaliy signifiant increase m antibiotic 

use. Therefore, sample size caicuiation was hsed on the predicted proportion of 

antibiotic use in 1996 to detect a 15% inmase in 1999 h m  the estimateci fieswncy in 

1996 (a 4.05; 1-P= 0.95). The fennuia used for sample size (n) was as fobws: 

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

antïbiiotic in the year 1996. 

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

antibiotic in the year 1999. 

1-B = 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 (Appedk D). 

In order to caiculate tbe sample siae q u k i  for each stratum @retenu labour vs. 

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

m o n  was that PTL wiîh intact membranes is responsiile for about 25% of pretam 

birth and PPROM is tesponsrile fOr about 40% of preterm birth. 

Weighted d o m  sempling wuid bave been required to provide adequate 

presenîation of each stratum. Based on the above assrJmptions there was a 1 to 1.6 mtio 
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of preterm labour cases ta prctum piemature ~ptute of membrane cases. Thmefore, out 

of 286 total saqle size, &ut 179 cases of PPROM and 107 cases of PTL with intact 

membrams were required for each year. Thme cases were to be selecîed using a simple 

d o m  sampiing method h m  îhe total avaijablc numbcr of cases in each stranua 

However, when the incIusiodexclusion criteria were appiied to aü eligible 

women fiom the îisree hospdals, the number of women eligiile to be included in the 

anaiysis were d e r  than the desired sample size (286 women fiom each year). 

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

inclusion criteria were iucMed in the study. 

32.5 Ihta CoUcction P d a r u  

Secondary data sources (existing data) were used to coiiect ail information. 

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

purposes or daîabases tbat were designed fbr ongohg epidemiologic surveillance of 

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

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

Data was obtairmtd h m  Corporate Daia of CRHA. Data coiiection began with 

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

divided into two sections. The first &n is a description of the rnethods to idente the 

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

variables. 



333.1 Identüication of the Study Sampk 

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

(PLC) and Rockyview Geikeral Hospital (RGH) were UiCIuded in this study. Patients 

were selected m two stages as fobws: 

1) AU women admitted to these three ad& aciae care hospitais in the Calgary region 

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

Corporate Data of Calgary Regional H a  Authority : 

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

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

658.1 : premature rupture of membranes, 

658.2: delayed delivery after s p o ~ u s  or imspecitied mpture of membranes. 

The resuiting patieat list was provided in a Microsoft Excei download. The 

fbiiowing information was providai: 

Hospital identification ~lt~mber 

Persouai Heaith Number (PEN) 

Patient's date of birth 

Date and site of ndmission for preterm labour or PPROM 

Date of delivery 

Date and site of discharge after dehvery 

The ICD-9 wded ~ s i s l c o m p l i & n s  of each admission 

Gestation age at birth (if awdable) 
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This infoxmation was used to detect and iink p~ssiblc readmissions of a patient to 

bspital within the CRHA, readmission to different bospitals and cadmg errors in PHN 

and hospital identitication numbers (Le. m PHN or OIE PHN assigned to twu people). 

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

immediate delivery, were identifieci and excMed by using the ICD-9 as Listed in 

Appendix B. 

For those admission with data available on gestation age at b i  gestation age on 

6rst admission was calculateci using delîvery dates and first admission dates. Tbose with 

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

excludeci. 

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

n u m k  of admissions was converted to number of women. For example, if one woman 

was admitted tke times to FMC, m the anaiysis she wouki be counted ody once (one 

unit of anaiysis). 

Requests were made to the Heahh 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 mvolved reviewing the charts to excIude those 

meeting any of tbe cxcIusion criteria tbat previously couid not be identified by ICD-9 

codes. In this stage the following women were excludeci: 

i) women wiih pmenn pmaature rupture of membrane with duration <LîIsrs, or 

preterm labour with rdmission to delivery dudo1r42hrs 

womw with gestaIional age less thaa 22 wctks or gteater than 34 weeks on k i t  

dmbion  (these wen womn whose gestation age at delivery was not avaiiable 
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h m  Corporaîe Data ami theretbe, gestation age on Anmission wuld not be 

caicuiated. Reférring to the chart was mcesaq for determining admission 

gestation age) 

iii) women with fi& PTL or PROM 

The number of patients and reasons for exclusion were recordeci fiom these cbarts. 

3.3.5.2 Data Colkrtion for tbt Stndy Viriabb 

For the wonien nieethg the inclusion criteria, the required data was coilected using 

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

woman. in cases of multiple adrnjssious, extra copies of the form with information 

related to readmission were completed and attacheci to the fïrst copy of the data collection 

form for that wornan. 

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

determining the féasïbüity of coliecting the items on the data collection form. The 

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

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

and order of questions were also modified. 

33.6 D i t r i ~ e m e n t  

The data was wded and entered m to the software package Microofi Excel. Prior 

to analysis, the data were checked by focusmg on (1) data entry mrs (2) misshg data, 

and (3) outiying ducs. Frcqi#aicies we.e genemîai to examine incorrect vahies for 

aiegorical data. For example, ifautibiotic use was coded as one and two, the value 
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bec wodd bt identifid as au incorrect vahae. The range of vahies for continuou data 

was also examiued for potentiai enors. For example, an age of 92 wodd have indicated 

an error. Dates were checked to ensure tbaî 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 muta 

Corporah'on, 1997). 

33.7 Data Anrlysis 

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

descriptive univariate analyses were conducted fix ail variables. Couuts and percentages 

were tabuIated for cach categorical variable. For the continuous variables, the mean and 

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

wntmuous variables were assesseci using histograms and bx-plots. In cases were the 

dimiution of a continuou variable was not nomai, an aüempt was d e  to use 

appropriate transhrmation stnitegies to normalize the distn'bution. 

For the analysis of the Grst two objectives, coMts and percentages of soci- 

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

year (1996 anci 1999) were tabuiated. Cornparison of the categorical variables was done 

usmg chi-square test. 

For contmUi,us variables two-sample t-test was used when comparing the two 

years. in order to compare soc-hic and abstetric resuhs among the three sites, 

the analysis of variam=e test (ANOVA) was used. In each case, the assumptioa of 
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noTmBlity of disiribution ami 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 betwecn the antibiotic 

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

increase in le& of pregnancy (conîinwus) was asesseci using two-sampie t-test. To 

controi for the influence of potentid confounder on this association, stratifiai W i s  

was used Stratifjmg the d y s i s  of the resuhs is denned as "separating a sample hto 

several sub samples accordmg to specific criteria such as age p u p "  to costrol for effect 

of confounding variables (Last 1995). 

Prevalcnce, defïned as the number of events in a given population during a 

speciiic period divided by the total population at risk, was used to masure occurrenct of 

différent variables in the study popuiation. Prevaience ratio was used to campate the 

prevdence of an event in the group of interest cornpareci to the prevaienœ in the coatrol 

group. Revaience ratio was a h  used to determine effect of codouaders on associations 

of intaest. 



33.8 Ethiai Conaide~tions 

This was a quality assiaance shdy dont imdcr tk auspices of the Infection 

Prevention and Control departmnt. in this study every effort was made to pmtect the 

patients' privacy and miutah codïdentiality. The data wilected for this study was 

gathered indirectly h m  al1 subjects. R h c y  in research nfers to limited access to a 

person (&auchamp, 1996). The use of idnct mettiDds such as the use of inpatient 

records did not result m risk of h m  to subjects. The respect of participants' privacy was 

protected tbrough ensurhg thcir mnymity. Aii identifiable information was temoved. 

Confîdentiaiity, defined as management of private mtormation, was ensured by 

keeping aii the data coiiected h m  patients' records, including the disk containhg the 

prepared database, under Iock and key at dl times. In addition, the identifjing 

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

attached to the data collection form After the i d e n m g  hfbrmation was used fbr the 

purpose of linking records of individuals h m  Waent sources (readmission to dEefcat 

hospitais) and in cases of missiag PHN or dupIicate identiSing numbers, this information 

was detached h m  îhe data coiiection forms and prrrged. Firtthimnore, the shidy data has 

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

reporteci ancilor published m such a way so that the mdividuai patient's cannot be 

identsed. 

A study identincaton numk was assigned to each record as the mpatieut chart 

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



CHAPTER FûUR: RESULTS - SITE SPECIFIC COMPARlSONS OF SOCIO- 
DEMOGRAPHIC AND OBSTETRIC CaARACTERiSTIrC FOR TEIE YEARS 

1996 AND 1999 

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

procedure is desctl'bed. Flrrthermorc, the site specific, mie-demographic, and ohstctric 

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

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

are compared. 

4.1.1 Selcction of Stady Srimpie and Totd Sampie Size for Year 1996 to 1999 

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

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

ICD-9 codes (Le. 6440,6442,658.1 and 658.2), were identifieci by the Corporate Daia 

of the Calgary Regional Health Authoriîy. 

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

membranes (PPROM) and a medical reason for immediate dehery were identifieci and 

excludeci h m  the study by using the ICD-9 codes of exclusion criteria listeci m 

Appendk B. As a resuft, for the tbree hospitals a total of 1827 admissions h m  year 

1996 and 2632 ndmissions h m  1999 remaineci (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 fîrst stage of patient selection, 709 ariinissions hr 

the year 1996 and 805 uùjnissrons hr  the year 1999 met aü the inclusion criteria 



45 

Since iî was possiile for one wdaian to have more than one admissioq the 

number of admissions was tramlateci into 523 eiigble women with 709 admissions for 

1996 and 645 wamen with 805 admissions fbr 1999. A flow chat of the steps mvolved 

in tùis fbt stage of patient selection is sbwn in F i p  4.1. 

ïhe list of these 1168 elig'ble women was given ta the Htalth Records 

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

reuieved. 



Fi- 4.1 Flow Chart of the Sekcüon of Patients' Records for Revitw 

M~I IC09 codes for PPROM or 
Pn = 6169 

1 fatal for Year (Jan- Totai for Year (Jan- 

r&-l~Tl =220 = 184 TI =l19 r x k ~  =293 m,yl = 169 = 183 

charb charb ch- chub charb chrrb 
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in the second stage of patient selection, a total of 1168 charts were reviewed for 

further exclusion of women (Figure 4.2): 

(1) with PïL and duration of admission to debvery of <I2hrs, or those with PPROM 

with duration of admission to delivery of <12hrs, 

(2) with gestational age on f h t  admission of less than 22 weeks or m e r  thaa 34 

weeks, 

(3) with $Ise PTL or PPROM (using criteria mentioued 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 i  the inciusion criteria and data was coiiected h m  their charts (Figure 4.2). The h l  

sample size for each hospita1 for each year was as foliow: 90 women fiom FMC, 69 h m  

PLC and 35 h m  RGH during the ycar 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 Womcn rt Each Site 

PLC 

RGH 

Totai 

FMC 
(a) 
90 

(a) 
100 





The fobwhg variables, useù m tbe chapter hur and fie, had mis@ observ~ns:  

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

3. Delivery mode 
- 2 missing m 1996 
- omissingm1999 

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

4 2  Cornpriaon of Site Spccinc Ru& in 19%: Socio-Dcmogmphic, Obstetric 
and Neonrtai Charricteristics 

In the foUowMg section the sociodemographic, obstetric, and wonatal 

characteristics of wornen admitted to FMC, PLC or RGH for preterm labour or preterm 

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

using chi-square test for categoricai variables and ANOVA for wntmwus variables. 

4.2.1 Cornparima of the T h e  Hospitais in 1996: Soci~Demogrrphic 
CB.nrteRstics 

Tables 4.2a ami 4.2b de~ctl'be the sociodeniographic characteristics of wornen 

who met the inclusion aiteria for 1996. M a r d  age of the womm from the three sites 

had both n o r d  distriautions d equal variame. As such, A M N A  was used to 



compare these sites. The meaa masernal age of wown at RGH was 29.4 yeacs wmpand 

to 26.8 years at PLC and 26.4 years at FMC. This diffemce was statisticaiiy but not 

cIinicaUy significant amongst the ihm sites. 

At FMC, 27.8% of women admitteci for PTL or PPROM resided outside the city 

of Calgary compared to only 72% and 5.7% at PLC and RGH respectively (p4.001) 

(Tabie 4.2b). 

among those women admitteci to PLC compoired with the othet two sites (23.2% vs. 6.7% 

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

PLC, and I 1 women (3 1.4%) at RGH smoked during thea pregnmcy. There was mi 

signifiant ciifference in prevaience of smoking during pregnancy among the three sites 

(Table 4.2b). 

Tibk 4.2 Cornparison of Socio-Dcmognphic Cbrrictcristka of Women nt the 
Thnt Sitcs in 1%. 

*ANOVA was used for cornparison 

a) Continuoiii VarhblcJ:* 
VARiABLES RGH 

s=JJ 
P 

vrlpc 
FMC 
ne90 

PLC 
A 9  



Tabk 4 3  Conîinued 

9 Categoricai Vari.Ma:*+ 
VARIABLES FMC PLC RGH I P  

4.2.2 Cornparison of the Tbrœ Hospitfls in 1996: Obstetric Cha~cteristics 

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

admitteci to any of the three sites for PTL or PPROM dining 1996. The mean gestation 

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

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

weeks (~d.052). The box-plots of the distriiion of gestation age on first admission of 

women admitteci to the îhree 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 

reveaied that this skewness was due to two observations (womn) with admission 

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

age on fïrst admission at RGH wodd range h m  28.0 to 34.0 weeks with a mean of 3 1.4 

weeks (Figure 4.3). 

I a (O!) (96) 

64 (st-8) 
5 ('72) 

26 (37.8) 
40 (57.9) 

City of Residcaa 
Calgary 
Outside Calgary 

Smoking 
Yes 
NO 

65 Clf-3 
25 (27.8) 

28 (31.1) 
5 I634 

m (y01 

33 (W.4) 
2 (5.7) 

il (31.4) 
23 (a3 

Q).OQl 

0.87 



Ui addition, the average total length of hospita1 stay (total inpatient days h m  h& 

admission to dclivery) 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 

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

ail sites, a greater proportion of women wcre admitted fbr pleterm hbour tban fbr 

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

(28.9% comprrted to 15.9% and 25.7% respectiveiy). SUny 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 admisions had PPROM >12hr. Simiiatiy, of the 58 (84.1%) and 24 

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

>12hr on subsequent admission. As the number of wonien who were originauy adrnitted 

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

piirposes of furîher analysis, tbcy wefe included m the PTL group. 

Table 4 3  Comprisan of Obactiir Chrractcristic of Womcn at the Three Sitca 
in 1996 

a) Continuaas Variables.* 

, Admission (weeb] 
ToQl Le- of 

VARIABLES 

Ccstrtiosll & c o i  

FMC 
i590 

man I(%'!! CI) 

29.é (29.0 to 3û.1) 

P 
v h  

PLC 
p.69 

m#n *(ssrn! CI) 

RGH 
~ 3 s  

mcla y%% CI) 

29.7 (29.0 to 30.4) .. 31.0 (3aO ta 31.9) O.ûS2 



Tabk 4 3  Continacd 

Figare 4.3 Bor-pbts for the DUtribiaîion of Gestation Age on Admission at Eich Sic 
in 1996 

1) Categonad Variabkec 

l 
20 7 

FMC PLC RGH 

4.23 Cornparison of the Thru H o s p i a  in 1996: Antibiatic Use and HWto y of 
Infccrion h i m g  Pregnrmy 

h 

Table 4.4 shows th anti'b'itic use of womn dirring their ptegnancy both before 

admission to the hospitai and haing th& hospita1 stay fir PTL or PPROM m 1996. At 

RGH, 25.7% of t k  women were reported to have used 8mi'biotics during their 

x2 test was uscd fot cornparison 

P 
vdiw 

O.OZ4 

0.16 

RGH 
i =35 
n (74) 

WJ) 
20 (57.1) 
ll(31.4) 

U (71.4) 
1 (2.9) 

9 (250'1) 

PU: 
i=69 
n (%) 

8 (11.6) 
44 WB) 
17 (24.6) 

3 Oas) 
5 (?4 

il (15.9) 
-- 

VARLABLES 

Previow Rttcrm BVth 
Ys 
No 
No, First cbüd 

Admimion Rtrsan 
PrL 
-F i l  wïih no PPROM 
-PTL with PPROM 
PPROM 

FMC 
a+ 
a (74) 

26 mg) 
so (s55) 
14 (15.6) 

63 (70.0) 
1 (1.1) 

26 (28.9) 
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pregnancy befote admission to the hospiîai, which is not simiificantiy différent h m  

17.8% of women at FMC and 18.8% at RGH (p4.59). 

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

anteparnM anîi'biotics dlning thek Admissinns to th hospital for PTL or PPROM 

(p4.49). Anti'biotics were used for a variety of reasons. In the majority of cases, no 

reason was stated or coukl €E foud in ihe chart for pcie~cfliing anti'biotics during hospital 

stay (Table 4.4). 

However, among those who did ceceive anti'biotics, the most cummon nason was 

to treat irriaary ûaet 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 min reason for prescrihg antibiotics. 

History of infection prior to admission was also recorded from the patient c k t s .  

It was detemiined that 38.9% o f  women admitteci to FMC, 43.5% admitteci to PLC and 

20.0% of those ai RGH admittcd h r  PTL or PPROM had a history of infer:tion during 

pregnancy (Table 4.5). 

The types of mfection during pregnancy inciuded bladder infection, b a c t d  

vaginosis (BV), UTI, yeast i n f h n ,  chlamydia and Group B Streptococcus GBS (Table 

4.5). 
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Tabk 4.4 C o m p h n  of Antibiafic Une Dpiiiig Regnrny of Women Admitteci to 
the Thrce Hospitais for PTL or PPROM in 1996. 

 areg go^ ~8riabkS:"~ 
VARIABLES 

Antibiotic me 
Prior to admission 

Yes 
No 

Antepartum antibiotics me 
in Hmpiîai 

Ya 

Antibiotic me in bospitrrl 
Rolongation 
un 
High Temperature 
Unknown 
Others 

** ~2 test was used for cornparison 

Tabk 4.5 Cornparison of Liistory of M i n  Durhg Pngnrncy of Women 
Admitted to the Thne Eospitrb for PTL or PPROM in 1996. 

Infection prior to dmission 
Yes* 
No 
unknown 

*IiiTcctioirr prior to 
1 borpitrl admission 
1 Bladda 
i BV ' Ch&mydia 

GBS 
un 
Yeast 

RGH 
~ 3 5  

Women with Mato y of 

PLC 
a369 

VARIABLES FMC 
&90 

n (%) a (O!) n (%) 
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A large -ber of the womn at each hospitd did not bave any information 

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

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

influence of the "Unknown" category in testing h r  existence of signiIicant dinerence 

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

cornparison (p4.001). This statisttcaI1 . . y signifiani rcsuit is not umnbgfti as it is p8rtiy 

tmsed on a category (Le. "Unlaiom") tbat c o d  dm bciong either to the "Yes" or to the 

Won category of the variable "history of infectionn. 

To resolve this problem, onc solution was to assume that the reason for not 

mentionhg history of infections in some of the charts, was because those women did not 

have any mfection dving tbeir W .  in this case, all "Unknown" history of 

infection could be mchided in the "No" history of mfection category. Wiih this 

assumption, a statisticaliy significant ciifference between the two groups with a p-value of 

0.052 was observed. 

On the other hand, if it was assumed tbat aü those with "ünknown" history of 

mfection in fàct did have infection but was not recordeci, no sbtisticaiiy signifiant 

difference @=0.163), was observed between the two groups. Hence, depending on wbic h 

assumption was used, sîatistidy significant différemxs was o W e d  in one scenario 

and no signiticant diierence in the 0th. 

'ilmefore, due to idequate h f o d n  and a Iatge m b e r  of unknown 

obsemtions, the variable "history of mfcCtionn was not considered reliable. Thus, it was 

not possible to draw any meanmgfUl conchision about tk history of infection during 

prepnailcy for tbose women admiüed during the year 19%. 
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46.4 Cornparison of tht Th= Eospftrb in 1%: Mkmbiologk Fmdinp 

The resdts of laboratory cultirres and sensitivities taken h m  women admitted in 

1996 for PTL or PPROM are Shaw11 in Table 4.6. Most wonien wwe not testai. 

For CTiIamydia tracht3man3, Wh of women at MC, 85.5% ai PLC and 82.6% of 

women at RGH were wt cuitund However, of those w b  were tested at PLC, I of 10 

was positive fbr ChlanrydZcr ~uchomcdis. At both RGH and FMC, none of the tested 

women were positive for Chimtrydia truchomutis . 
At FMC, 16 wonm were cultured for bacterial vaginosis, only 1 (6.3%) was 

positive. Similariy, 3 (18.8%) of 16 women who were testeci at PLC and 2 (40.0%) of 5 

women tested at RGH were positive for bacterial vaginosis. Thm were no cases of 

Neisseria gonorrhoeae at any of the sites. At PLC, only oae of 12 women tested for 

Trichomonas vaginalis was positive. At the other two hospitals, none of the women 

tested for Trichornom vaginulis were pasitive (Table 4.6). 

For Group B Streptococcus (GBS), 5 (20.00h) of 25 women tested were positive 

ai 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 M C ,  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.W) w m m  h m  FMC, PLC and RGH, 

respectntely. The microorgauims isoIated are stiown m Table 4.6. These cuitmes were 

positive fÔr gram-liegative organisms such as E. Coli and P. awoginosa as well as gram- 

positive organisriLs such as coaguhse-œgative stapûylococci (CNS), Enterococci and 

Lactokillus sp. Some cuitures grew rmittiple grampositive cocci. 



Tabk 4.6 Microbiologie Fidinp for Women Admiîted to the Thme Hospit.b for 
PT' or PPROM duriog the y- 1% 

C ~ C l o c l i , o m U t i s  
Tested, positive, n 
Tested, negative, n 

Temd, positive, n 
Testd, negati~e, R 
Not testeci, 

Y d  s p  
Tested, positive, n 
Tested, negative, n 
Not test&n~/o) 

Trickomonas wugin& 
Tested, positive, n 
Testeci, negative, n 
Not teste4 nt%) 

Croup B streptococcus 
Tested, positive, n 
Testeci, negaîive, n 

I Not tested-,,fi) 
Nrirsnio gonorrkoeae 

Testai, positive, n 
Test4  negative, n 

Tested, positive, n 
Tested, negaîive, n 
Not testai, n f i j  

Orgiaiams iiohted fmm 
u* dtum 
CNS, n e )  
E. Coli n f i )  
kfob<PciIIus sp.. ne%) 
P. a w v g h q  neA) 
C d &  albïums, ne) 
Multiplegram positives, no 
Entaococcus, n e ?  
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From a microbiilogical p h  of view, wkn pathogcnic microorganisms are 

present, irrinary tract infection (UTI) exists (Fauci et a l  1998). Howewx* somc of the 

organisms found in this study, such as multiple gram-positives, are usuaily due to 

contammEdion of the urine cuhine. The other otganisms, such as Locto6ucillus sp., do 

not commonly cause UTI. 

4.2.5 Cornparison of the Thme Hospitais in 1996: Neonrtai outcorne 

The neonatai outcorne for women admineci at each hospital is summarized m 

Tabies 4.7a and 4.7b. Only those neonates dose  mothers had a delivery record available 

in their charts, at the same hospital tbat they were admitteci for PPROM or PTL. were 

included. Those with delivery records ekwhere (outside the CRHA region, or sd a 

diirent hospitai 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 nrst admission of mothers admitted to 

M C  (29.6 weeks) and PLC (29.7 weeks) were very sirnilar (Table 4.3a), gestation age o f  

the neoaates, at birth, was significantly difFerent at FMC cornpared to monates at PLC 

and RGH (35.3 vs. 37.5 and 37.0 week nxpectively; p4.001). 

Birth weight, used as a heaiîh indicator for neonates, was significantly diffennt 

among the three sites (p=û.01) with FMC aconates baving the smallest mean birth wtight 

(2596.5 g) and PLC neonates the iargest man birth WC* (2987.6g). More tIian half 

(58.5%) of muates born at FMC sîaycd in NICU during their hospitai stay CO@ to 

34.4% of those bom at PLC and 38.2% of those barn at RGH (p4.01). 
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Birth weight was divided inîo t h e  ciiiegorics based on the clinid definitions f6r 

birth weight. Accordkg to the World Hcalth ûrgmhion, h h t s  bom with les tban 

1500g are referred to as Very Low Birth Weight (VLBW) infants. Low birth weight 

i n f m  (LBW) are defined as infantR who are bom weighgig less than 2500g. (Health 

Services Deiivery Highiights, CRHA 1998) and those with birth weight grrater tban 

2500g are considemi to have adquate birth weight. When divided inîo these categories, 

there was a clinicaliy and statisticatly sigaifiCant *ce aming the hospital sites, At 

FMC, 12.3% of al1 the babies in this study had VLBW wmpgted to nom ixt PLC and 

RGH. At FMC, oniy 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 hospitais (Table 4.7b)- 



Tabie 4.7. Cornparison of Neonritai OPtcomt of Bahia Bora to Women Admitted to 
the Bospitd for PTL or PPROM in 1 9 s  

) comiioo~s v 8 r i a b ~ "  
I FMC 1 PU= I RGH 1 p d u e  

VARUBLES 

1 FMC 1 PLC 1 RGH 1 P  

birth (we&) 
B a h  Weight (g) 

~6!5 
wra i (9% Cl) 

353 

** ~2 test used for cornparkm 

ANOVA was used for cornparison 

(343 WB-) 
259a5 

(23723 to -9) 

VARIABLES F ~ S  
a ( W )  

Gender 
Male 43 
Female 22 (33.9) 

Delivey mode 
Vaginal Delivery 54 (85-1) 
Cesareen Delivery 9 (143) 

5 min Apgv scom 
=3 3 (46) 
27 62 (954 

NICU stay 
Yes 38 (W 
No 27 08.5) 

Bi ih  Weigbt (g) 
d500 8 (123) 
131-U00 21 (323) 
ru01 36 (55.4) 

~ = 6 4  
wra i (994 CI) 

373 

p.34 
mean f (95% CI) 

37.0 
(363 do 38.1) 

29a1.6 
- (2825.1 a 31m) 

d 
a (O!) 

30 (469) 
34 (53.1) 

9 (89.1) 
7 (10.9) 

1 (1-6) 
62 ( a 4 1  

22 (34.4) 
42 (65.6) 

O (0.0) 
15 (23.4) 
49 m-6) 

(36.0to38d) 
2!m.O 

(27û2.9 to 31473) 

~ 3 4  
n (Va) 

20 (58.8) 
14 (413) 

31 (91.2) 
3 (8.8) 

1 (29) 
33 (97.1) 

13 (383) 
21 (61.8) 

O (0.0) 
9 (265) 
25 (=a 

4.001 

_ 0.01 

& 

0.0s 

0.72 

0.64 

0.01 

0.004 



in the foiiowing section the socio-demigrapbic, obstetnc, and neonatal 

characteristics of women aàmitted to FMC, PLC or RGH for preterm labour or pretenn 

premature rupture of membrane during January 1' to December 3 l* 1999 are compared 

using chi-square test for caîegoncal variables aad ANOVA for wntinuous variables. 

43.1 Compaiison of the Tbnt Eospitrls in 199!k S o c i s D e m ~ p h i c  
Chamderistics 

Tables 4.8a and 4.8b descrii the characteristics of women who met the inclusion 

criteria for 1999. Matemai age of woniea admitîed to the three sites had both normal 

distriiution and qua1 variance. Thetefore, ANOVA was d to compare these sites. 

The mean maternai age of women at FMC was 27.3 years compareci to 26.6 years at PLC 

and 28.1 years at RGH and there was no statistically signifiant dietence amongst the 

three sites w . 3  1). 

Fourteen women (14%) at PLC c o d  aicohol during their pregtiancy 

compared to 4 (5.4%) at PLC and 3 (4.8%) at RGH (p=0.21). Though not significant, 

smoking during pregnancy for womenadmittedto FMC was 38.û?! wmpared to 31.1% 

at PLC and 24.2% of wornen sdmitted to RGH. 

In addition, 36 (36%) wowomen admitted to FMC wae Living outside of Caigary but 

wcre mferred to Calgary for tbeir care, amparcd to 5 (6.8%) women at PLC and 3 

(4.8%) at RGH. 



Table 4.8 Cornparbon of the S o c i o . ~ p b k  CLUic teMcs  of Womtn at the 
Thra Sites in 1999. 

4.3.2 Cornparisan of the Tbret Hospitrls in lm: Obsttâric Charaderistics 

b) Categorial Vinables:** 

Tables 4.9a and 4.9b describe the obstetric cbaractenstics of women who were 

admitteci to any of the k e e  sites for or PPROM during the year 1999. The mean 

P 
vdue 

4.001 

0.20 

0.21 

gestation age on hi admission was signincantiy different amongst the three sites wiîh 

** ~2 test uscd fw cornparison 

VARIABLES 

City of midence 
CahW 
Outside Calgary 

Smokiog 
Yes 

1 No 
Quif before pregnancy 

Alcobol Cocrsumptioa 
Yes 
No 

FMC having the iowest gestation age of 28.7 wceks compared to 30.0 weeks at PLC and 

FMC 
n=100 
a (%) 

64 (61.0) 
36 (36.0) 

38 w.0) 
61 (61.0) 
1 (1.0) 

14 (14.0) 
86 (sa01 

PLC 
d 4  
a (74) 

69 @=) 
5 (6.8) 

23 (31.1) 
47 (0 
4 (5.4) 

4 (5.4) 
70 (94.6) 

30.2 weeks at RGH (p=û.Ool). This statistidy signifiant diffêrence revealed the 

RGH 
iPdZ 
n (%) 

59 (953) 
3 (4.8) 

1s (243) 
46 (74.2) 

1 (1.6) 

3 (4.8) 
59 (952) 

exhtemce of a relationship between ndmiipnan gestation age and admission site. in other 

words, wornen admitted to FMC was more iikely to have bwer gestation age on 

admission compared to PLC and RGH. 
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At aü sites more women were admitted tOr PTL tban for PPROM; however, FMC 

bad the Iargest nurnber of admissions due to PPROM. Forty two percent (42.0°/0) of 

womtn admated to FMC, compaffd to 20.3% at PLC and 17.7% at RGH, were admitted 

with diagnosis of PPROM on th& tint admission (r0.001). Therehre, there apptared 

to be a reiationship between site of admisbn ad PPROM as the ndmi';sin diagnosis. 

Fifty-two women (52.M) w m  addted br PTL at FMC, of tbese 52 women 5 wa 

admitteci for PTL on admission but on subseqwnt ~ i o m  had PPROM >12hr. 

Similarly, of the 58 (78.4%) and 5 1 (82.3) women admitteci br PTL, at PLC ad RGH 

respectively, 3 and O had PPROM >I2h on subsequent admission. As the number o f  

women originally admitted fer 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 p u p .  

Eighteen women (1 8.00h) admitted to FMC had a history of previous preterm 

birth delivery compared with 1 l(4.Ph) at PLC aud 8 (13.1%) at RGH. However, this 

difference was not signiscant m.79). 

In addition, the mean total length of hospita1 stay (total inpatient days h m  6rst 

admission to delivery) of women admitted to FMC was signifîcantly longer than for those 

admitted to PLC or RGH (6.1 days vs. 4.9 and 4.0 days respectively; p4l.001). 



Tabk 4.9 Compuiaan of Obstctrie Cimncttriaics i t  the Tb= Sitea in 1999 

a) Continwus Variabk4 
1 VARIABLES 1 FMC 1 PLC 1 RGH ] P i  

*ANOVA was used for cornparison 
r 

b) Categorid Variables: ++ 

VARIABLES 1 FMC 1 PLC 1 RGH / P  

Previoos Rtterm Birtb 
Yes 
No 
No, F i m  child 

Admimion Rcrson 

1 -  
-PTL with no PPROM 

Liizzr- ** ~2 test was uied fir coup 

Geshtioml Age on 
Addssioi (mcb) 
Toîd Leagth of 
H0spit.l Stiy (drys) 

133 Cornpariaon of tbe Tb= Hospi&b in 1999: Antiiotic Use rnd fiistory of 
Infection During Prcgnancy 

Table 4.10 descri i  antibiotic use by women dilring tkir pregnmcy both before 

~ 1 0 0  
a m n  i(9S0r6 CI) 

2û.7 (28.2 to 2 9 3  

6.1 (53 îo 7.2) 

admission to the hospitai and diamg tbeir hospitai stay fbr PTL or PPROM m 1999. 

Based on the mformation available m the patient's cbarts, 20.W of women admitteci to 

n=74 
mean f (95% Cl) 

30.0 (293 îo 3a7) 

4.9 (4.2 to 5.6) 

FMC used antibiotics during theu pregnancy before ndmiEPion to the hospital c o q a d  

to 9.5% of womn at PLC and 9.7% at RGH (p4l.07). 

~ 6 2  
mean a%% CI) 

30.2 (29.4 to 3i.O) 

4.0 (349 ta 4.6) 

In 1999,51 .M of women admitîed to FMC kt PTL or PPROM received 

v&œ 

&O1 

41.001 



and statisticalIy) higher thaa the penmtage of women who received antepartum 

antbiotics during theu admission at PLC and RGH (33.8% and 35.5% m l y ;  

w.03). 

Antibiotics were used for a variety of rcasons. "k rasons for anti'biotic use wcre 

colIected using the information m progress notes or physician's notes. For the majority 

of cases, no reason was sîaîed or could be fond in the chart for prescniing antiiiotics 

during the hospital stay. However, among those who did teceive antbiotics, the most 

cornmon reason was for proIongation of pregmmy for women admitted to FMC (76.5%) 

and RGH (3 1.8%) and for tmting iainary tract infection for those admittexi to PLC 

(36.0%). 

History of infection prior to admission was also recorded h m  patient's charts. 

Twenty six percent (26%) of w o m  admitted to FMC, 23.W of those admitted to PLC 

d 30.0% of those admitted to RGH had a history of infection during pregaancy (Tabie 

4.1 1). The infections during pmgnancy included biadder infection, bacterial vaginosis 

(EW), ininary tract infection 0, yeast infection, chlamydia and GBS. The firecluencies 

are shown in Table 4.1 1. 



the Hospitd for PTL or PPROM in 1999. 

Irtegoricil vtiuble:** 
VARLABTB 1 FMC 1 PLC 

Antibiotic me 
Plior to admissin 

Yes 

* y 2  test was used for cornparison 

RGH 

No 
Antepunirn antiiiotrs pse 

in Hospioil 
Yes 
No 

Re~son ibr 
Aatibiitic me in bospiîd 

h o  Iongatioa 
UTI 
Unkriown 

Table 4.11 Cornparison of Eïistory of Infection Durhg Pregiimcy of Women 
Admittcd to the Hospitrl for PTL or PPROM in 1999. 

n (%) 

20 (20.0) 
80 cs0.6 

51 (51.0) 
49 (49.0) 

39 0 6 3  
4 (73) 
7 (13.7) 

n (*A) 

7 0  

n (Va) 

6 (9-3 
67 (90% 

25 wo 
49 (66.2) 

7 m o )  
9 w-0) 
9 (36-0) 

RGH 
A 2  

13 (30.0) 
2 (33) 
47 0S.S) 

O 
O 
0 
O 
8 
O 
5 

VARIABLES 

Womtn with hirto y of 
Infection prior to dmkuion 

Ys* 
No 
Unknown 

*infcrtioas prior to Bospitai 
admisama 

Bladder 
BV 
Chlamydia 
GBS 
UTI 
Yeast 
Othas 

56 (903) 

22 (353 
4û (64.5) 

7 (31.8) 
3 (13.6) 
12 (54.6) 

Some women had more than one mfdm 

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 
O 
O 
O 
15 
O 
2 
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Houmer, a large numbet of women at each site did pot have any inhrmation on 

"history of infectionn m their charts and, threhre, the percentage of misPing (imLw,w) 

data for this variable was very high. To determine the mfhience of the Wnkmiwn" 

category in testing hr the existence of any signiticant diffmnce among the threg des, 

ANOVA was used with the "Unkaown" included in the cornparison. The resuks did wt 

show any sîatisticaiiy signifiaut M i n c e  among the three sites w.52) .  

Given the essumption that aii of the women with "Unkrn,~~~'' history of infection 

di not have any infkction, aU observations m the Wnknown" category were assumed to 

be in the "No" history of infection category. In this case no signifiant difference was 

obsemed in history of inféction among the sites (p4.75) 

Simiiarly, ifit was assumed that aii those with Wnkwwu" history of infection in 

fact did have a history of inféction, it was observai tbat there would be no staaisticaUy 

signifiant diffetence m n g  the three sites in history of infection during pregnancy 

w.32). 

Thetefore, we c m  conclude that even if the information on history of infection 

was avaiiable on aii patients, whether aii bclonged to the "Yes" or 'Wo* category, there 

wouid be no significant différence amongst the three sites. In o k  words, no evidence 

fbr a rehtionship between admission site aud history of infection during ptegnancy was 

f o d  
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43.4. Comp&on of the Tbr# Hospitais m lm Micmbiobgic Fi~~dhgs 

The resuhs of laboratory cultures and M e s  taken h m  women admitteci for 

PTL or PPROM during 1999 are shown in Table 4.12. Most womcn were not tested for 

any of the foiiowing infections or microorganisms. 

For Chlamydia nachomtk, 84.0% of women at FMC, 71.6% at PLC and 67.7% 

of women at RGH were not cuhured Kowever, of those wbo were tested at FMC, ody 

one of 16 wornen was positive fbr ChZ4mydiu tb9~0&. Both at RGH and PLC, none 

of the womn tested positive. 

There was only one woman at each site who tested positive for bacterial vaginosis 

of aii those who were tested. Tbere were no cases of positive Neisseria gonorrhoeae or 

Ttichotno~~ vuginallis at any of the thce sites, in wonien who were tested for these 

microorganisms. 

For Group B Streptococcus, 3 (1 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 

cuitured at RGH had positive resuhs. 

Firrthermore, urine cuitures were dow for 48 women (48.0%) at FMC, 39 

(52.7%) at PLC and 34 women (54.8%) at RGH. Of aii those tested, mimorganisms 

were isoiated m 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. 
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Tabk 4.12 Mcrnbiologic Fin- For Womcn Admitid to the Easpitil for PTL or 
PPROM Daring the Year 1W. 

Tested, positive, n 
Tested, negative, n 
Nat tested, nt%) 

Brtcrislviginasir 
Tested, pasitive, n 
Tested, negativc, n 
Not tested, ne?) 

Yart  ap. 
Tested, positive, n 
Tested, ncgative, n 
Not tested, n&) 

Tkièhomolros wgUlriUr 
Tested, positive, n 
Teste4 ncgative, n 
Nat test4 nw) 

Groap B sîreptacoccm 
Tested, positive, n 
Tested, negative, n 
Not test4 ne?%) 

N e i w r k  gononhococ 
Tesied, positive, n 
Tested, negaiive, n 
Nat tested. n&) 

Urine c&m 
Tesied, positive, n 
Tcsîed, negative, n 
Not testd, n&) 

Orgaiisms hhid h m  
U* ciiltarea 
CM, n 
E. C d i  n 
htobaciflus sp.., n 
P. aumginma n 
Candida aibicms, n 
Multiple gram positives, n 
m u s ,  n 

PLC 
F 7 4  

O 
21 

53 (71.6) 

1 
17 

56 Ç15.6) 

O 
20 

!f4 (73.0) 

O 
3 

1 
15 

84 (84.0) 

1 
13 

86 (&O) 

2 
10 

88 (88.0) 

O 
3 

97 07.0) 

3 
16 

81 (81.0) 

O 
10 

90 (90.0) 

18 
30 

52 (52.0) 

0 (0.0) 
0 (0.0) 
3 (1 6.7) 
O (0.0) 
1 (54 

15 (333) 
O (0.0) 

RGB 
I l42  

O 
20 

42 (67.7) 

1 
14 

47 (75.8) 

2 
13 

47 (7S.S) 

O 
2 
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43.5 Compriisoa of the Thm Hospitrls in 1999: Nconrtrl ûutcomc 

The ueonatd outcorne at each site is sunnmarized m Tables 4.1 3a and 4.13b. Ody 

those neonates d o s e  mother had a deIivery record available in their charts at the same 

hospital in which they were admitted for PPROM or PTL are included. Those with 

deiivery records ekwhere (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 buth was significantly dSerent among the thtee sites with the 

neonates boni at FMC having the lowest gestational age at birth comparecf to PLC and 

RGH (32.2 vs. 36.2 and 37.5 respectivdy; @.O0 1). As shwn previously in Table 4.9% 

the mothers of the babies born at FMC aiso had the Iowest gestation age on admission 

(28.7 weeks) compareci to PLC and RGH (30.0 and 30.2 weeks, respectively). 

Birth weight was signifïcantly différent arnong the three sites (~4 .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 mto three different groups boised on 

definitions of Low Birth Weight @.BTK) and Very Low Birtb Weight (VLB W) babies. 

According to the World Heahh Organization, infants bom with l e s  than 1500g are 

referred to as Very Low Birth Weigist (VLBW) infants. Low birth weight infhts (LBW) 

are defked as k h û s  who are hm weighiag l e s  tban 25ûûg. (H& Services Delivery 

Highhghts, CRHA 1998) and those with birth weight greater tban 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 bom with birth weight 2 2501gams. Additiouaiiy, 



there were significantiy more neomûes at FMC with 5-minute Apgar score (I cumpared 

to the o k  two hospitals (p=û.005). Firrtherm,re, 76.5% of nmnates at FMC stayed in 

MCU during their hospital stay CO- to 44.4% at PLC and 39.7?? at RGH m.0 1). 

However, there were no signiscanî digerences in gender or de1ivery mode 

amongst the three hospiîais. 

Table 4.13 Cornparison of Neonobi ûutcome of Babics Born to Women Admitted 
to the Hospital for PTL or PPROM in 1999 

1 
- - 

1 (1771.7 to 2148.0 ) 1 m1.0 m 2S1.4) ) (1ssi.8 a 3W.l) 1 4.001 1 
* ANOVA was used for cornparison 

birth (weeb) 
Birtb Wcight (g) 

3) Categond Variables:** 
VARIABLXS FMC 1 PLC RGB 

H l  &70 a== 
a (%) (%) n (%) 

Gender 
Male 44 (543) 42 (60.0) 26 (44.8) 
Fernale 37 (45.7) 28 (40.0) 32 (562) 

Deüvery mode 
Vaginal Deiivery 68 (83.9) 56 (80.0) 52 (89.7) 
C m  Delivay 13 (16.1) 14 (20.0) 6 (10.3) 

5 mla Apslw seore 
4 8 (9.9) O (0.0) 1 (1.7) 
27 71 (87.7) 70 (100.0) 5 (%*@ 

Yes 62 w.5) 30 (44.4) 13 @?-7) 

(31.4 to 33.1) 
1959.8 

(353 to 37.0) 
27663 

(36.8 to 383) 
3072.5 

4.001 



CaAPTER FIVE: RESlTLTS - COMPARISON OF SOCIO-DEMOCRAPBIC 
AND OBSTETRIC CHARACIERESTICS BETWEEN YEARS 1996 AND 1999 

5.1 Introduction 

In this cbapter the total sample size used fbr tbe aaalysis of this section is 

d e s c r i i  and a compatison of the socio-demographic 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 

antepartun antibiotic use, and the types of antibiotics used between the years 1996 and 

1999 are compared. 

5.1.1 Total sample size 

ïüe total number of women fiom the tlme sites (FMC, PLC, RGH), who met the 

inclusion criteria was 194 in 1 996 and 236 in 1 999. 

5.2 Cornparison of the Years 19% and 1999: Soci+Demogmphic, Obsteh4c and 
Neonatal Chacocteristics 

In the foiiowing section, the cbaracteristics of women admitteci to FMC, PLC or 

RGH for preterm labour (PTL) or preterm premature rupture of membrane (PPROM), 

fiom January 1" to December 3 1" 1996 and Jaauary 1 * to December 3 l* 1999, are 

compared using chi-square test for categoricd variables and two-simple t-test for 

continuous variables. 



5 . 1  Cornparisan of the Ycrn 19% and 1999: SocbDcmbgrrphic Chirtcteristics 

Tables 5.la and 5.lb compare the characeristics of women admitted to hospital 

fbr PTL or PPROM with admission gestation age ùetween 22 and 34 weeks, in 1996 and 

1999. The overall çocio-demographic characteristics were s i m h  in both 1996 and 1999. 

Distriiion of materna1 age on admission was normal for both years. 

Cornparison of the two years did not show any statistidy significant difference in the 

mean materna1 age on first admission (27.1 years vs. 27.3 years respectively; ~4 .70 ) .  

Table 5.1 Cornparison of the Soci01J)emogr~phic Chamctcnstia of Women 
Betneen the Yean 1996 and 1999. 

%esample t-test used for cornparison 

a) Continuous Variables:* 

C i  of hidence  
w!w 
Outside Calgary 

Smoking 
Yes 
No 
Quit, befm pregaancy 

Alcobol 
Yes 
No 

B* 12 test was used foi comp 

P 
value 

0.70 

i) Categoricai Variables:** 

1- 
~ 2 3 6  

mean *(%% Cr) 
273 (2&6 to 21~0) 

VARIABLES 

Age Qean) 

1996 
~ 1 9 4  

mtPn *(%% CL) 
27.1 (26.2 to tao) 

P 
valme 

VARLABLES 1996 
6194 

1999 
~ 2 3 6  
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The overall prevaience of smoking among women admitted for PTL or PPROM 

was 33.5% in 1996 and 32.2% in 1999. The prevalence of aicohol consumption was 

11.9% in 19% and 8.5% in 1999. Even though the prevaience of aicohol use decreased 

fiom 1996 to 1999, this riifference was mt Statisticaity signincant ( ~ 4 . 2 5 ) .  

53.2 Cornparison of Yean 1W and 1999: ObsteRir Characteristics 

Table 5.2a and 5.2b compare the obstelric 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 (p4.28). 

In both 1996 and 1999, there were more hospital admissions due to preterm 

labour than for premam rupture of membrane. M y  23.7% of women admitted in 1996 

and 3 1.8% of women adrn&ed in 1999, had dizignosis of premature rupture of membrane 

on tint admission, However, the o v d  prppunion 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 hi& incrame (2894 m 1996 and 48.0% in 1999). 

In addition, the distnhtions of the total iength of hospital stay (total inpatient 

days h m  fjrst admission to deiivery) for wornen admitted for PTL or PPROM in 1996 

and 1999 were compared. As show m Figure 5.1 both distriiutioas were asymmetrical 

(positively skewed). Thecefore, the total kngth of stay (LOS) was transformed using 

naturai log (in) transformation to nomah the distribution (Figure 5.2). ïhe assumption 

of normality seemed most vahd in ln-transhrmed daîa. The mean and 95% confidence 



intervais for In(L0S) in both groups were transfonned back to simpWy interpretation. 

The mean length of stay was 4.4 days in 1996 ad 5.1 days in 1999 (p=0.04). This 

diierence was not clinically sipificant. 

in 1996, 19.6% of women admitted for PTL or PPROM had a history of pretem 

b&b compared to 15.7% in 1999 Qd.17). This djfkence was not statistically 

Table 5.2 Cornparison of the Obstrtric Cb.nrterbtics of Women Betwcen the Yean 
19% md 1999. 

Admission (w&b) 29.9 (29.4 tu 3û.3) 29.6 (292 to 30.0) 0.28 
Totai Length of Hospiîai 

0.04 

a) C ~ n t i n u ~ u ~  VariObiex* 

3we sample t-test was used for cornparison 

Categoricai Variables:** 
VARIABLES 1996 1 I P  

P 
vdw 

Yes 
No 

1999 
1 ~ 2 3 6  

mefn i(%% CI) 

VARIABLES 

Gestationai Age on 

1996 
~ 1 9 4  

meaa @5% CI) 

No, First child 
Admésioi Rtrron 

PTL 
PPROM 

~2 test was usad for cornparison 

42 (21.7) 

idû (763) 
46 (U.7) 

69 (293) 

161 (68.2) 
7s 013) 

0.17 

A 0.06 



Figure 5.1 Hidogruns for Tobl Length of St.y 

Figure 5 3  Histograms for infloîd Lcngth of Stay) 

5.2.3 Cornparison of the Years 1996 rad 1999. Antibiotic Use and HWtory of 
lafcction Duiiag Pregnancy 

The prevaience of antiiiotic use prior to admission to hospital for PTT, 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 preguancy compared to 14.0% of those 

To amver the first twa objectives of this study, initially, the prevaience of overali 

antepaaum antiiiotic use m women admitte. to any of tb three hospitals in CRHA for 

PTL or PPROM was compareci bctween the years'1996 ad 1999. In 1996,29.4% of 

woaien admiîted hr either PTL or PPROM received anîepartum antiiiotics for a viviety 
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their hospita1 stay (r0.009). Therefore, there appeared to be evidence of a reiationship 

between the overail use of antepartum anh'biotics and the year of admission to hospitai. 

Aithough the characteristics ofttae women admittecl to CRHA hospitals in 1996 

and 1999 were similar, in 1999, signiscantiy more women were given antepartum 

antibiotics during their hospitai stay for PTL or PPROM than those admitteci in 1996 

(Table 5.3). 

Table 5 3  Cornparison of Anlibiotk tisc DPiing Pmgnuiey for Women Admittcd to 
the Ëospital for PTL or PPROM Bctnecn the Yean 1996 and 1999. 

O (%) a ( O h )  

Antibiotic use 
Prior to admission 

Yes 38 (19.6) 33 (14.0) 0.12 
No 156 (au.4) ta3 (86.0) 

Anteparmm Antibiotic me 
in Hospital 

Ya* 57 i29.4) 9% (413 0.009 
No 137 (7û.6) 138 (585) 

*R-n Br 
Antibiotk use in hospital 

Prolongatiw 2 (3.4) 53 (54.1) 
UTI L4 (23-7) 16 (16.3) 
Hi@ Temperature 2 (3.4) O (0.0) 4.001 
Unknown 38 (64.4) 28 (286) 
Others 3 (5.1) 1 (12) 

* ~ 2  test was used for comparison 

The site-specific resuhs in section 4.2 were assessed to determine whether 

antepamun antiiiotic use was associeteci with site of ndmissioo. In 1996, even though 

FMC had the highest kquency of antepaman antibiotic use, î k  dBerence was not 

sigdicantiy dflerent amag the three sites Oabk 4.4). On tùe other han& m 1999, 



fkquency of antepartum anti'biotic use was significaudy higher at FMC compare to 0 t h  

two sites. Therefore, there seemed to be an association kween the site at wbich the 

patient was admitted and antepartum antibiotic use. in other words, women admitteci to 

FMC were mre likeiy to receive antepartum antiiotics than those admitted to PLC or 

RGH (Table 4.10). 

To firrther investigate the potential effect of admission site on the association 

between year of admission and antibiotic use, strsaified d y s i s  was performed. 

Antepam antbiotic use was stratified by site for conrparison As the socio- 

demographic and obstetric characteristics of women admitteci to PLC and RGH were 

similar (sections 4.2 and 4.3), these two sites were grouped together as one for the 

Tabk 5.4 Antepartum Antibiotic Use and Admimion Year by Admission Site 

Pievalence Ratio: (30/90) 1 (5 11 100)=1.5 (95% CI: 1.1 to 2.2) 

~2 test was used for cornparison 

Antepartum nntiiitic use in 
1 bospital 

Yes ' No 

P 
valae VARIABLE 

0 (%) 

30 (33.3) 

Pwalence Ratio: (47/136) 1 (27/104)= 1.3 (95% CI: 0.89 to 1.98) 

1996 
n=90 

1999 
n=100 

6û (66.7) 49 (49.0) 

n (%) 

51 (51.0) 

VARUJ3LE 

AntepPrtPm anhiiosic me in 
bospitai 

Yes 
NO 

0.014 

x2 test was used for comparkoa 

1996 
~ 1 0 4  
i (O!) 

27 (26.0) 
n 04.0) 

1999 
~ 1 3 6  
m 1%) 

47 @4-6) 
39 (65.4) 

P 
vdae 

0.153 
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ïhe stratified analysis sbwed that the ptevaience of antiiiotic 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%). Thetefore, it would seem that the ohserved significant 

diierence in the cmde fiequency of antepartum antiiiotic use (Table 5.3) between 1996 

and 1999 was mostly due to the difference observed at FMC. 

In addition, cotnparing 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 oniy FMC had the highest inmase in the fiequency of 

antepartum antibiotic use h m  1996 to 1999 but a b ,  in 1999, FMC had the highest 

kquency of antiiiotic use among the three sites. 

Furthmre,  as there was evidence for an increase in the fkquency of admission 

due to PPROM fiom 1996 to 1999, antibiotic use was stratifieci by reason for admission 

(Pn. vs. PPROM) in each year, in order to determine the effect of admission reason on 

the association between antbiotic use and the year of admission to hospital (Tables 5.5a 

and 5.5b). 

In 19%. of aii those admitted for PTL, 27.2% received antepartum antibiotics 

compared to 24.8% of those adrnitted with diagnosis of PTL in 1999. Therefote, there 

was no statistically sipninmt différence in antibiotics use between the two groups 

(P=û.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 admitteci in 1999 

(Pd.001). 

in summary, this sttatified d y s i s  (Table 5.5) indicated that, for women admitteci 

for PPROM in 1999 a signif idy iarger nuruber received antepartum antibiotics (75.3%) 



compared to the women admateci witb PPROM m 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 mL 

group and 2.2 (95% CI: 1.5 to 3.3) for PPROM group. The estimate of the c d e  association 

lies between the stratum specific estimates. These differing point esthates suggest 

possible effect modification. E f f i  rno~cation is to be describeci and reporteci, not 

conmiid (Hennekens & Mayrent, 1987). 

Tabk 5 3  Antepirhim Antibiotic Use and Year of Admission by R m n  of 
Admission 

a) PTL 
Pkvrlenec Ratio: (401161) l(411148) = 0.9 (95% CI: 0.5 to 1.5) 

x2 test was used for cornparison 

b) PPROM 

x2 test was used fat comparison 

Since FMC had the highest increase in bot& fkquencies of admission due to 

PPROM and antepartum anti'biotic use h m  1996 to 1999, a separate stratifed analysis 

was pertonned for women admitteci to FMC to determine the effect of admission reason 

on the association between antï'biotic use and year of admission to the hospital. 



The cnrde prevalence ratio was 1.5 (95% CI: 1.1 to 2.2) flable 5.4a). The stratum specific 

ratios were 0.8 (95% CI: 03 to 1.8) for FïL gmup and 2 3  (95% CI: 13 to 4.0) for PPROM 

group. The estimate of the d e  association Lies between the sa?aum specific estimates. 

These dflering point estimates suggest possible effect modification of the association 

between antibiotic used and year of admission tu the hospital. Effect modification is to lx 

d e m i  and report& not controiied (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 Anteprvhim Antibiotie Use and Year of Admission by Reason of 
Admission at FMC 

a) l'TL 

hospiîai 

12 test was used for cornparison 

b) PPROM 
Prevalence Ratio: (36145) / (9126) = 2.3 (95% CI: 1.3 to 4.0) 

pvdw 

4.001 

12 test was used for cornparison 

1999 
A 5  
a ( O ! )  

36 (80.0) 
9 @.O) 

VARIABLE 

Aatcpartum antiiiotic imc in 
bwpitai 

Y= 
No 

1996 
1 ~ 2 6  
n (%) 

9 (34.6) 
17 (66.4) 



52.4 Comprison of Ycars 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 antiiotic use 

for prolongation of pregnancy in 1996 and 1999. 

In 1996, the most cornmon 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 oniy 3.4% of patients' chats. On the other band, 54.1% of the 

women admitted in 1999 that received antepartum antibiotics received them for 

prolonghg pregnancy. Of the 53 women in 1999 who received anteparhm antibiotics for 

the purpose of prolongation of pregnancy, nine (16.7%) were admitted for Pn, and 44 

(83 .O%) were admitted for PPROM. 

Table 5.7 Reasons for Antepartum Antibiotic Use in 1996 and 1999. 

However, 64.4% of women admitted m 19% and 28.6% of those admltted in 

1999 that received anteparhm antiiiotics did not bave a reason for receiving antibiotics 

stated in theu charts. This high percentage of missing (imknown) data for the variable 

1999 
II== 
n (%) 

53 (54.1) 
16 (163) 
0 (0.0) 

28 (28.6) 
1 (1.2) 

VARIABLE 

R-O lor Antepartum 
antibiotia oe in hoapitai 

Prolongation 
UTI 
High Temperame 
Unknown 
mers 

1996 
d t  
n (%) 

2 (3.4) 
13 (23.7) 
2 (3.4) 

37 (64.4) 
3 (5.1) 
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"Reason of antbiotics use in bospital" and îhe d number of observations in each 

saatum lead to imprecise estimates of the e f k t  ad also uureiiable fiequemies withm 

each stcara. 

5.23 Cornparison of the Yean 1996 and 1999: Typts of Antibiotics Usai 

The types of antepartum antbiotics used for womw witb Pn, and PPROM in 

1996 and 1999 are Listeci in Table 5.8. in both years, haif of ail the women who received 

antepartum antiiiotics reaived ampicillin 0. In 1996, tbe other two most wmnmdy 

used antibiotics were cefau>lin (IV) and nitrofùtantoin (PO). However, in 1999, the 

second most common antiiiotics used were erythromycin (PO) and arnoxicillin (PO). 

The combination of antibiotics used for the purpose of proiongation usually initiated by 

mtravenous broad-spectrum antbiotics such as ampiciIIin and erythromycin, foUowed 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 

1 AMOXlClLLlN PO 1 19.3 i 29.6 
AMPlClLLlN IM 1 i 

7. O 8.2 1 
AMPICILLIN IV I 50.9 50.0 I 

AZTREONAM IV i 1.8 0.0 I - 
i 

C 

ERYTHROMYCIN PO ) 1.8 1 30.6 1 

GENTAMYCIN IV 1 5.3 2 0  1 
NITROFURANTOIN PO 1 10.5 1 3.1 ! 

CEFAZOLIN IM j 0.0 
CEFAZOLIN IV I 15.8 

CEPHALEXIN PO 1 7.0 - -- 

t 

CLlNDAMYClN IV 1.8 8.2 1 
CLlNDAMYClN PO 1 .8 v 

1 .O 1 
9.2 

- 

5.1 

- 
ERYTHROMYCIN IM 
ERYTHROMYCIN IV 

0.0 
0.0 

23.5 l 

I 8 

19.4 l 
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5.2.6 CompvWon of Y a n  1996 and 1999. Ncomîd Outcorne 

The neociatal outcorne for each year is summarized in Tables 5.9a and 5.9b. Only 

those neonates *se mutéers had a delivery record avaiiabk in their charts at the same 

hospitai 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 overail gestation age rd b i  was sigdicantly different between the two 

years with the neonates bom 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 

weekç and 37.1-42.0 weeks), revealed thaî in IW6,46.6% of the babies bom to women 

adrnîtted ta hospita1 for PTL or PPROM had preterm birh (47.0 weeks) compared to 

65.5% in 1999. 

Similar to preMous chapters, biah weigbt was categorized based on defin.itions of 

VLBW and LBW. When divided into these categories, tbere was ciinicaiiy and 

statistically significant difFerence in birth weight h m  1996 to 1999. In 1996,32.5% of 

babies bom to women admitteci for PTL or PPROM in CRHA had birth weight of less 

than 2500g wmpared to 44.5% m 1999. Consequedy, more babies were admitteci to 

NICU in 1999 (55.004 wmpared to 1996 (44.8%). 

There was mi Wcant différence between gen&r, delivery mode or 5-minute 

Apgar score becween the two years. 



Table 5.9 Cornpuison of Nconaîd ûutcome of Babies Born to Women Admittd to 
the Hospital for PTL or PPROM bctween the Y t m  1996 and 1999. 

I) Categorid Variables:* 
VARIABLES 1996 1999 1 P* 

a) Continuous var iabk*  
pwlne 

4.001 

0.001 

Gender 
Male 
Fernale 

Deiiierp mode 
Vaginal Delivery 
Cesarean üelivery 

5 min Apgu s c o ~  
4 
27 

NICU atay 
Yes 

ANOVA was used for comparison 

199!l 
-209 

wu f (95% CI) 

35.1 (343 îo 35.6) 
253û.9 (2405.0 to 2656.9) 

VARIABLES 

Gesîatioa agc at 
birth (weeks) 
Birth Weight ig) 

No 
B i  Weight (g) 

** 12 test was used for cornparison 

1996 
IF163 

 me^ I(%% CI) 

36.5 (340 îo 37.0) 
2818.6 (26983 to 293&9) 

1~163 
n (Va) 

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 
Cesîatioa Pige at 
birth (week) 
23-32 
32.137 
37.142 

90 (553) 

~ 2 0 9  
n (%) 

112 (53.6) 
97 (46.4) 

I f  6 (84.2) 
33 (15.8) 

9 (4.4) 
197 (95.6) 

115 (55.0) 
94 (45.0) 

8 (4.9) 
45 (27.6) 
il0 (673) 

18 (11.0) 
58 (35.6) 
87 (53.4) 

O S  

0.27 

052 

0.05 

29 (13.9) 
64 (30.6) 
107 (512) 

46 (22.0) 
91 (43.3 
72 (343) 

0.003 

4.001 



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 

hospitais in CRHA, with preterm laimur and mtact 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 antbiotics and h s e  vuho did not receive any antibiotic during their 

admissions for PTL or PPROM and secody, examines the association between 

antibiotic use and prolongation of pregnancy. 

6.1.1 Toîal Sampk Size 

Contrary to the previous two chapters, which tooked at the site-specific and the 

year-specifk practices of antbiotic use and the characteristics of women admitted for 

PTL or PPROM, this chapter looks at îhe overaü association of antiibiotic use and 

prolongation of pregnancy regardes of the year or the site of admission Therehre, ail 

430 women who were eiigiile for the d y s i s  in the first two chapters could be included 

in the anaiysis of this chapter. 

The ouîcom: of the third objective was probagation of pregnancy (fiom 

admission to deiivery). Thercfiire, onty thse women whse delivery records were 

available a one ofthc thtee sites (FMC, RGH aud PLC) and those who had a nonrial 

course of deüvery without the need for inductPon or cesarean section, due to maternai or 
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fetai complications, would bave ken suitable for inclusion in the d y s i s  of this chapter. 

in O& words, the consmative appmch examinhg the mie prolongation af pregnancy 

was to exchde oll women wha were inducd or bad a cesaxean section, m addition to 

those wtio did not have a delivery record avdable. A less stringent approach woukl be 

to aise include women who were induced beyond 40 weeks gestation or those wbo bad a 

cesarean section h r  tessons 0th- t h  matemal or fétaI complications. However, to 

limit variables that might coafound the outcome of pregnancy prolongation, the 

consemative approach was used. 

Following the conservative approach, 36 women were excluded because delivery 

records were not available at any of the thret acute a r e  hospitaIs. Fifty women were 

excluded due to induction of pregnancy and aaother 6fty were excluded due to having 

cesarean section delivery. In cases which one womaa was admitted to muitiple sites 

during her pregnancy, the data from al1 the sites was aggregated aad counted as one unit 

for analysif ( ~ 2 2 ) .  

The 6uai sample size consisteci of 272 women with eitiker PTL or PPROM w b  

were admitted to hospita1 during the year 1996 (Jauary Zn -December 3 1 * ) or 1999 

( J a n w y  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 

ceceive any antibiotics. 



6.1.2 M i i  Ihh 

The foUowing variables had missing obemtions. 

1. Highest tempemhm 24h befbre defiver 
- 8 misshg h m  aniti'b'otic group 
- 1 8 missing h m  no-antr*b'a)tic g r o g  

2, White bbod cell count 
- 24 missing h m  anti'biotic group 
- 49 misshg h m  no-antliiotic p u p  

3. Neonatai Birth Wei@ 
- O missing h m  antiitic p u p  
- 4 missing h m  no-dbt ic  group 

4. History of W t i o n  During Pregnancy 
- 50 misnng h m  antibiotic group 
- 92 misshg h m  no-antiùiotic p u p  

5 .  Reason for antiiiotic use Si hospital 
- 44 missmg b m  antiibiotic group 

62 Cornparirom of Anniioîic Croup and No-Antibiatic Gmup: Socio- 
Demogrrphic, Obstetric and b n a î a l  Chrncterisîics 

In the foUowing sections the chanictcnstics of women w b  received antepam 

anubiotics and those who did not recek antr&iotics are compared ushg chi-square test 

for categorical variables and two sample t-test hr coutinuous variables. 

63.1 Compiiiuin of Antibiatic Gmup md NcAntiibtic Gmup: Socio~ 
Dcmagnphic ChurcttMtia 

Tables 6.la a d  6.1b compare the socioaemographic characteristics of 101 

women who received arûejmtum antibiotics with the 171 who did not receive any 

amparhm anti'biotks dirring their hospaal admisffinns, M a t d  age on admission in 



both p u p s  haci a normal distriiion and similar variance (Figure 6.1). Therefore, a two 

sample t-test was d to compare the two groups (Table 6.Ia). 

Table 6.1 Comporison of Sach-Dcmognphic Chamîtristics of AD Women Who 
Remved Anteparhm rntibiotics Witb Tùose Who Did Not R m i v e  Any 
Anti biotic 

two sample t-test was used for cornparison 

a) Cantinuous Voriibk* 

VARIABLES 

** 12 test was used for cornparison 

P- 
Value 

0.80 

Did Not Rerrive 
Aitcputum 
rlnaiiotia 
n = I f  1 

mtia I (95% CI) 
27.1 (262 to 280) 

L 

VARIABLE 

Age (Y-) 

Raeivd 
A-m 
ktiiiotia 

wl0l 
mcu i (%% CI) 
26.9 (25.7 to 281) 
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Figure 6.1 Bor-plot of Age Distribution in the Antibiotic Group and N*antibiotic 
Group 

The mean matenial age at t h e  of &st admission was very similar betwecn the 

two groups. Women who received antïbiotic 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 dirring pregnancy was not significantly 

different between the two gmups. In buth gtoups, as rriany as 34% of women smoked 

during their pregnancy (Table 6.1 b). 

In addition, 16.8% of womn ia antibiotiç group were tiving ourside Calgary but 

were transfd to Calgary for k i r  care, compared to 8.8% ofwomen m no-aati'biotic 

group (~~0.05)  (TabIe 6.1 b). 

62.2 Cornparison of Anîibiotic Gmup and No-Antibiotic Group: Obstetric 
Characteristics 

Tables 6.2a and 6.2b describe î h  obstetric chatacteristics of those women who 

received mtiiiotic and h s e  who did not teceive any anteparhm antibiotics during 

admission for PTL or PPROM. 
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Admission gestation age had an a p p r o h e i y  mirnial chribution and similar 

variance between the two groups. Thetefore, a two q I e  t-test was used for 

cornparison. Among those w b  received antepartum antibiotics, the mean gestation age 

on first admission was 29.8 weeks compared to 29.9 weeks in the no-antiibiotic group 

Q~û.78). The 95% confidence i n t d  almost wmpieteiy overlapped between the two 

groups (Table 62a). 

Among the 101 wonien who received antbiotics, 56 (55.4%) were admitted for 

preterm labour with intact membrane. Of these 56 women, 6 (5.Ph) were admitted for 

PTL on 6rst admission but on subsequent admissions had preterm premature rupture of 

membrane greater than 12 hours. Forty-five women (44.6%) were admitted for preterm 

prernature nrpture of membrane (Table 6.2b). 

In the group of women who did aot receive antibiotic, 143 (83.6%) were admitteci 

for preterm labour with intact membraime. Of these 143 women, 5 (2.9%) were admitted 

for PTL on kt admission but on subsequent admissions had preterm prernature rupture 

of membrane> 12 hom. Tweuty eight (1 6.4%) women who did not receive any 

anteparmm antiiiotics, were admitted for premature nrpture of m e m h e  (Table 6.2b). 

Therefore, tbere was some evidence that thse who received autepartum 

antLbiotics were mon likely to have corne to the hospital due to prernature niptured 

membraw tban those who did not receive any antepartum antiiiotics (~~0.001). 



Aiitepartum Antii'biotics With Tbost Who Did Not Receive Any 

VARIABLES 

Guîatiomai Age on 
Admisaion (weeb) 

Sm (dm) 
two sampie t-test was used fa 

h 

R a e i i  Dii Nat Receivt P 
Aatcpvrom Anîtlwrtpm vdae 
Antibiotia A~tibiotia 

~ 1 0 1  n -171 
wla * (95% CI) mean * (%Y. cl) 

t) Categorical Variables:** 
1 R e œ i i  1 Did Not Receive 

m 
-Pn. witû no PROM 
-PTL with PROM 

P 
value 

Yes 
No 
No, Ficst chiid 

Tocoiytim rsecived doring 
admiarion 

Yes 

(493 
6 (5.9) 

138 (80.7) 
5 (2.9) 

19 (18.8) 
S3 (52.4) 
29 (28.7) 

59 (a* 

d m  dmiuioa 
Yes 
No 

25 (14.6) 
94 (55.0) 
52 130.4) 

134 C1w 

'* x2 test used for cornparison 

89 ml) 
12 (11.8) 

143 (83.7) 
28 (16.4) 

031 
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Tocolytics, used to inhiiit uierine conlmcthns a d  ta plong pregnancy after 

. . initiation of preterm hbour, were admmrstered more commonly to those d o  did wt 

receive antibiotics dining h i r  admission. Fi-nine (58.4%) womw in the antibiotic 

group compared to 134 (78.4%) wmen in the no-antibiotic group received tocolytics as 

parc of tkir treatmem for d n  of labour (@.NI 1). The influence of the reason of 

admission on the rehionsbip kwcen tocoiytics and antibiotic use was assessed by 

comparing the crude ansi stratum specific prevaience ratios. The c d e  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 stmtm specac prevaieace 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 coniïdence intervai 

for both stratum included one. Therefbre, the Merence m tocolytics use amng the 

antibiotic group and no-antibiotic group was mt signifiant when admission reason was 

taken hto account (Table 6.3a and 6.36). 

Table 63 Towiytics Use in Antibiotic group and Nc4nîibiotic gioup By Reasoa Of 
Admission 

Pmaknce Ratio: (49156) / (125/143)= 1.0 (95% CI: 0.89 to 1.1) 

Toerityliu duriq dmigion 
Yes 
No 

n (?LI I i 

I 7 (iU) 
49 (%IJ) 

18 (12.6) 
125 (87.4) 

0.99 



Tabk 63 Continu& 

b) Picmature Rupriin of Membrane: 

Prevaknce Ratio: (10145) / (9/28)= 0.69 (95%CI: 0.32 to 1.4) 

* ~ 2  test wa. used fot cornparison 

Most of the women in both groups, 89 (88.1%) in the antibiotics group and 143 

(83.7%) m the non-antiiiotic group, received corticostemids as part ofthe management 

of labour for stimulating &al Iung maturity. Data on the highest temperature (as a 

possiile b e r  for infection) recorded in patients cbarts ditring the last 24hr before 

deiivery was also coiiected. The mean highest temperature was 36.9"C in both groups. 

The White Blood Celi (WBC) comt was also coiiected 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 comt was about 14.0x10~lL in women who received 

anti'biotics as weii as in those who did not receive antibiotic during their admissions for 

PTL or PROM. 

Total length of hospitai stay (LOS) was calcuiated as the total number of inpatient 

days for each admission, including the deiivery admission The distn'bution of length of 

stay was compareci between the antiiiotk group and no-antiiiotic group (Figure 6.2)- 

Both d i s t n i n s  werc asymmetrical (positively skewed). The variable LOS was 

P- 
Vdme 

035 

? 

Variable* 

Tocowa dirring rdmission 
Yes 
No 

Rcffivcd 
-Put- 
Aetibbticr 

n=45 
n (74) 

10 (ZW) 
35 (77.8) 

Did Not Rccme 
A n b c w m  
Aitibiotig 

n =Ill 
a ('A) 

9 (32.1) 
19 (67.9) 
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transfo& uskg nwnal logadhm (in) transformation O m r d k  the d i s t n i o n  

The assumption of mrnniüty appead most valid h In-transformeci data. Figure 6.3 

shows thaî after transformation, the positive skewness, in both groups, was reduced. 

The mean and the 95% confidence intervals for in&OS) in both groups were 

transfomed back to make it easier for inteqretation. The mean total length of hospital 

stay was 5.5 &ys for those mmen who ic~eived anteparhm antiùiotics during their 

hospital stay compared to 4.3 days for women wtio did not receive any antepartum 

ant ibio tics. 

F i i r e  6 3  Histopm of Totai kngth of Stay for Women in Antibiotic group 
and NolAntibiotic Group 

Total Length of Stay (days) 

Figure 63 Histognm of in notai Leagth of Stay) for Women in Antibiotic Group 
and No Antibiotic Croup 

- - 4 - 

rii (Taal Iength of stay) (days) 



6.23 Cornparison of the AntibW Group and NaeAntibiotic Croup: Antibiotic 
Use Prior to Admission rad IWO y of Infection Diiring P r e g ~ ~ c y .  

Table 6.4 descrii the autibiotic use prior to admission to bspitai as weU as any 

history of infection during pregnancypregnancy Antibiotic use during pregnancy was not 

significautly ciiffirent between the two groups m.42). 

As mentioued in previous chapters, the variable "bistory of infection" draing 

pregnancy had a high percentage of mîssing data About 50 (50%) wornen 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 reüable to draw any meaningfhl conclusions on the 

existence of signincant Merence in past tiistory of infection for women with PTT., or 

PPROM between the antibiotic and no-antibiotic group (Table 6.4). 

However, to determine the intlme of the rnissing data, for the variabIe "history 

of infectionn, in testMg for existence of significant dinerence among the two groups, two 

assumptions could be made. The first asampiion 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, ail '%knownn history of 

infection couid be inciuded in the "No" history of infection category. Wth this 

assumption, there was no evidence for a statisticaliy significaut difference among the 

women who received antepartum antriotics and those wfio did not teceive any antibiotic 

diiring their hospital admissions fOr Pn. or PROM 0.13). The second assumption 

would be that d those with "Uhwnn bistory of mfeetion m hct did have infection but 

it was not recorded m their charts. With this assiimption, again there was no evidence fbr 
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Statisticaiiy si@cant difference among the women who meived antepartum antibiotics 

and those who did not receive any antiiiotic during their hospita1 admissions for PTL or 

PPROM (p= 0.3 1). 

Table 6.4 Cornparison of Antibiotic Use Prior to Admission and Histoy of Idcction 
During Piegnancy of Women who Received Antepartum Antibiotia Wih 
Those Who Did Not Receive Any Anîiiiotics. 

3ategoriul variables:** 
1 Reecrved 1 DYI Not Receive I 

** 12 test was used for cornparison 

VARIABLES 

Antibiotic iac 
Prior to admUsiin 

Yes 
No 

Women wiîh hato y of 
lnfcetion prior to d u h i o n  

YS* 
No 
Unknown 

*Infections prior to bospital 
dmiu ion  

Bladder 
BV 
Chlamydia 
GBS 
Vn 
Yeast 
URn 

Therefore, it is possiùle to conciude tbat even if the information on history of 

mfêction was available on aii patients, whether d €telongeci to the T e s "  or "No" 

Aoîeputum 
Antibiotia 

n =IO1 
a(%) 

19 (18.8) 
82 (81.2) 

38 (37.6) 
13 (12.8) 
!% (4950) 

9 
2 
2 
2 
23 
4 
5 

category, there w o d  be no simiificant clifference among the two groups. in 0 t h  WO&, 

Antepartmm 
Antibiotics 

a =171 
n(?h) 

26 (15.2) 
145 (84.8) 

49 (28.7) 
30 (173) 
92 (53.8) 

11 
1 
4 
1 
24 
4 
5 

P 
d u e  

0.42 

NA 
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tk is no evideace for a reIationship between history of infection diaing pregoancy and 

teceivkg antepartm antiiotics durhg admission for PTL or PPROM. 

Among h s e  womm in either gmup who did have mformation on history of 

infection during pregnancy, the most cornmon hfktion 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 wornen in the no-antibiotic p u p  (Table 6.4). The age of 

six women at the time of 6rst admission raaged h m  17 to 23 years. 

The 0 t h  infections are listed m Tabk 6.4 The total nurnber of infection for the variable 

"Infections prior to hospita1 admission" Iied 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 Cornparison of Antibiotic Group and No-Antibiotic Group: Microbiologie 
Fiadiags, 

Table 6.5 shows the mimbioIogicaI hdings during the bspitai stays of women 

who received antepartun antibiotics and tfiose wtio did not receive any antibiotics. Most 

of the women in both groups were not teste& 

For ChhydÏa fracho&, 83.2% of women m the antïùiotic group and 78.9% 

of womn m the w-antiiiotic group were not c u M .  However, of those wtio were 

teste& 1 of 17 women in the antiiiotic group and 1 of the 36 in the wantibiotic group 

had positive c u b e  for ChZamydk hachommis. It is interesthg to note that in the 

previous table of history of infection during ptegriancy (Table 6.4), 2 women in antiiiotk 

group and 4 womn m tbe no-mîiitic p u p  had Chlamydia iraclaom4tiS recordai in 

their history of complications dramg cuxrent prtgnancy. Of these six women, rfaee were 
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teste! h r  Chlamydia during titeir hospital stay with two of t h  ha- positive resuhs, 

one in the antibiotic group and one in the no-antïbiotic group. The other three wonmen 

with a history of Chlamydia were not tested during any of kir admissions for PTL or 

PPROM. 

Among the women who received antepamun antiiiotics during tbeu hospaal 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-antiiiotic group. There were no women positive for 

Neheria gonomhoeue or Trichonionus 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 autibiotics compareci to 9 (15.m) of the 60 women 

tested in the p u p  who did not receive any anteparnun antiiiotics (Table 6.5). 



Tabk 63 Comprima of the Mcmôiobgic Findingr of Women Who Rtœived 
Antepwtnm Anti'biotics With Those Who Did not Receii rny Antibiotics 

ùid Not Redve 
- m m  
Antibhtie 

n =17l 
0 (%) 

1 
35 

VARIABLES 

C h ~ t r a c h o i r i o l i r  
Testcd, positive, n 
Testeci, negative, n 

~es ted  positive, n 
Tcsted, negative, n 
Nos cested, nW)  

Yea!?t sp 
Tested, positive, n 
Teste4 negative, n 

Rrecivcd 
- m m  

~3101 
i (Y*) 

1 
16 

~ o t  test&n~h) 
Trichomi,nas wgh& 

Tested, positive, n 
Tested, negatRre, n 
Not tested, nm) 

Gmup B mepumccpr 
Testai, positive, n 
Tested, negative, n 
Nat t es t4  n(ssI 

N* gowwkoene 
Testad, positive, n 
Tested, negaiive, n 
Not mai, n e )  

Uri* cPltPrrs 
Tested, positive, n 
Tested, negative, n 
Nat teste4 ne/6) 

OrgmliBfus eobted hPin 
i Uri= ciiltiirr~ 

1 LmobucüIus sp, n 

3 
18 

80 (79.2) 

1 
17 

P. awo@uwa n 
MuitipIe gram positives, n 

4 
31 
136 

3 
31 

83 (82.2) 

O 
9 

92 (91.1) 

4 
19 

78 (77.2) 

O 
12 

89 (88.1) 

24 
25 

50 (495) 

4 (164 
0 (04 
1 (44 

137 

O 
10 

161 (94.2) 

9 
51 

11 1 (64.9) 

O 
23 

148 (86.6) 

42 
46 

82 (48.0) 

4 ( 9 3  
1 (2.4) 
11 (26.2) 

1 (4-2) 
18 (750) 

O (0.0) 
26 (613) 
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Uriue cuihues were aiso done on 50 (49.5%) women m the antiiitic group and 

on 82 (48.W) -men in the no-andiiotic gmup. In both groups, apprioximately W o f  

the women wtio were tested had a psrtive inine culture. These cuitures were positive for 

v n e g a î i v e  organisms such as E Coli and P. uuroginosa as weli as gram-positive 

organisms such as coagulase-negative staphybcocci (CNS), and Lactokiiius sp. Some 

cultures grew multiple gmn positiw cocci From a microbiological point of view, d e n  

paihogenic micmorganisms are prem.& iaiaary tract inféction (UTI) exists. Howwer, 

some of the organisrns founâ in ibis shdy, such as multipIe gram positives, are usuaüy 

due to contamination of the urine culture and others such as LactobaciI1u.s sp. do mt 

c o m n l y  cause üTI. 

In îàct, among the women who teceived antepartum antibiotics, 20 (19.8%) were 

treated for UTI. Ofthese 20 women, the mimbiological hdiugs  revealed that 8 

(40.0%) ùad muiîiple gram-positive organisms in their urine cuhm,  2 (10.0%) had 

CNS, 1 (5.00/a) had P. uurogima, 1 (5.0%) had IactobuciIll~l~ sp, 4 (20.W~) of them bad 

no urine test done and 4 (20.Ph) others were tesied but kir cuihues did not grow any 

miçroorganisms. Thirtm (65.0%) of these 20 wornen also had UT1 recordeci in k i r  

history of infections during their currwt pregaancy. 

6.25 Cornparbon of Antibiotic Gmup and N*Anûiiiotic Croup: Neoaatd Outcomc 

Table 6.6 summarizes the neanataI characteristlcs of babies born to women who 

received antepartum antibiotics compared to those who did not receive any anti'bioticc, 
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Five minute Apgar score, the numerical mdex (O tolO) of well being applied to 

newborns infànts, was categorized into three caîegories besed on chical 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 Nmnitai OPtcome of B a b  Born to Womer Who 

represent mild to modeme physiobgicaI deplession whereas Apgar score of 0-3 is 

indicative of severe depression in tbt ne~natc (DMnibo 1992). 

VARIABLES 

Ceader 
Male 
Female 

5 min Apgarscom 
0-3 
4-6 
7-10 

NICU sbiy 
YS 
No 

Sirth Weight (gm) 
si 500 
150 1-2500 
22501 

Gestntion age rt 
birth (mb) 

23-32 
32.1-37 
37-1-42 

x2 test used for cornparison 

-P-- 
AntSbbtKs 
1~101 

mein*(95'/.CI) 

55 (54-5) 
46(454 

4 @a 
4 (3-9) 

93 (922) 

66 (@'W 
35 (34.7) 

19 (las) 
37 (&6) 
43 (44.6) 

2s (243) 
48 (475) 
28 (27.3 

h p u t i i m  
Antibiotia 
a =171 

wriaf(%*!cQ 

% (56.1) 
75 (43.9) 

O (0.0) 
3 W) 
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 th& the babies born to women who received 

antepartum antiiiotics were m>re likely to have a 5-min Apgar score of iess than sevea 

Three of the babies in the anteparhm antiiiotics group died shortly &et birth. However, 

the likelihood of Survival was low for the babies of these women on admission since the 

they were admitteci with PPROM and gestational ages of 22,24,26.5 weeks. 

Wben the reason of admission was taken into account in the relationship between 

m a t d  anteparhm antibiotic use d neonad Apgar score (stratifieci by admission 

reason), there was no significaat diffetence between 5-min Apgar score of the babies m 

the antibiotic group and the no-antiiiotic group. 

Similarly, data suggested that the babies born to motbers who received 

a n t e p a m  antibiotics were more likely to have been admitted to the Neonatal Intensive 

Care Unit OJICU) d e r  birth compared to Mies of those women who did not receive 

any antepartum aritriiotics during their hospita1 stay (65.3% m. 42.1% respectively). 

Birth weight of the babies was divided into three categories based an the ciinicai 

definitions of Very Low Birth Weight (4500g) and Low birth Weight (1500-2500g) aa 

adequate birth weight (>2500g). The crude prevaience ratio of VLBW and LBW in the 

antibiotic group corn& to tk no-antiiiotic group was 1.82 (95% CI: 1.4 to 2.4). That 

is, babies of motbers wtio received antepartum autibiotics were 1.8 times more likely to 

have very iow or low bkth weight comptired to m o t h  who did not receive any 

a n t m  aniiiiotics. Nmeteen babies m the antibiotic group (18.8%) had a birth 

weight of less than or equal to ISOOg compared to oniy 6 (3.6%) m the p u p  who did not 

-ive any ash'b'mtic. 



and conseqwdy low birth weight babies, a stratifieci snaiysis was paformed to assess 

the effect of .admission reasan on the relationship between birth weighî and materpal 

antepartum antiiiotics (Table 6.7a and 6.7b). The stmhm specific prevalence ratios w r e  

similar and did not approximate the cnde prevaience ratio which iadicated that 

admission reason may bave acted as potenth1 cododer m the association betwœn 

rnaternal antiiiotic use and birth weight. 

The sCratined anaiysis, d e d  that after controhg for the effect of admision 

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 Mies 

were much higher in both autiiiotic and no-antibiotic groups of women with PPROM 

compareci to those with Pn. 

Tabk 6.7 Birth Weight and Antibiotk Use by Admission Rmmn 

_I 

p 
wlwc 

0.15 

VARIABLE 

B i  Weigbt (g) 
51500 
1501-2500 
>a0  1 

Receivcd 
Antrpartum 
Anîî'biotia 
iF56 
a 

4 (7.1) 
14 (25.0) 
38 (67.9) 

Md Not Rcccive 
AndrpvNm 
Aatibiotia 

a =140 
i (#) 

3 (2.1) 
28 (20.0) 
109 (773) 



The d i s t r i i n  of neonatal gestaîion age at birih was compared between women 

who received antepartum anti'biotics and those who did not. Figure 6.4 shows that the 

distriiion of gestation age in both groups was asymmetricai and negatively skewed. 

Figure 6.4 Bistognm of Distniution of Gcstrtion Age by Antibiotic Use 

p 
value 

0.1 

Gestation Age at Birth (weeks) 

Md Nat Rrccive 
AatcpvtPm 
Aitibiotks 

n =27 
n (%) 

3 (11.1) 
17 (70.0) 
7 (25.9) 

VARIABLES 

B i i b  Wtight (g) 
51500 
150 1-2500 
2 5 0  1 

Figure 6.5 shows the imerquartiie and median gestation age at b i Ï  for women 

Reœmd 

AntibioiieS 
A S  
n (56) 

15 (333) 
23 (51.1) 
7 (15.6) 

who received antiibimtic and those who did not reccive a q  antepartum antl'biotics. The 

range of gestation age at birth among î k  d i o t i c  p u p  was h m  23.0 weeks to 42.0 

weeks compared to the range m the no-ent'biotic p u p  of 23.6 to 41.4 weeks. The mean 

gestation age at birth was 34.2 weeks fbr Wies whose mothers received antepartum 
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antiiiotics compred to a mean of 37.5 weeks hr  those babies *se mtbers did mit 

recek my aritibiotics. M n  age at bH.th was categorized to three 

groups: (1) 23-32 weeks, (2) 32.1 to 37 weelss and (3) 37.1 to 42 weeks. As this variable 

was caîegorized hr anaiysis, transfbrmetiOn of data was mt nccessary (Table 6.8). 

Figure 6.5 Box-pbb of Gestation Age by ADtibiotie Usc 

Based on the definition of preterm birth (les tban 37 weeks), 73 (723%) babies 

born to mothers in the antcpartum anhbiotics group were boni pretenn compared to 78 

(45.6%) Mies born to mothers in the no-antïtic group (p4.00 1). 

Once agah the influence of admission reason on the relationship benveen 

anîiiiotic use ad gestation age at deiivery was d by conqsaring the cnide aad 

stranrmspecscprwalermeratios, 
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The crude prevakncc ratio for prctem birth m anti'biotic group to ~ i i o t i c  

group was 1-58 (95%Ci: 1.3 to 1.9). The stratum spccinc pmdence ratios were 1.47 

(95% 1.1 to 2 1) fbr PTL gmup aad 1.02 (95% Ci: 0.91 to 1.2) fbr PPROM group. 

These estimates reveaied that admission rcason may have acted as a potential confouder 

in the reiationship between maternai antepam antl'biotic use and gestation age of 

neonate at birth. Stratification resuits suggested that for those with Pn, there seem to be 

an association between maternai antrimtic use and gestational age at birth but m t  for 

those with PPROM (95WI of the prevaieace ration included one). 

Tibk 6.8 Gestrtion Age at BVth and Antibiotic use by Admission Reiwon 

b) Prrmiturt Rupîun of Membrane 

Przrcikntt Ratio: (43145) 1(26/28)= 1.02 (95% CI: 0.91 to 1.2) 

P 
d u r  

Did Nat Rcccrlve 
Anteparmm Antibioiiu 

n 4 4 3  VARIABLE 

Reecivcd Antepartumi 
Antibiotig 
a256 
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63 Antibiotic Use and Piobagrtioa of Pirrgprncy 

This section examines the relatiomhip between overail aascpartum adi'biotic use 

and prolongation of p-y. The analysis of this section mcludes a total of 272 

women, 10 1 in the antepartum anliiiotics group and 17 1 in the no-antepammi antibiotics 

group- 

63.1 Anteparhm mtiiiiotic Use rnd Robngaîion of Pregnancy 

Proiongaiion of pregmmy was measured as the number of days h m  th date of 

fkst admission or date of preniature rupture of membrane (whichever bappened h) to 

delivery. Figure 6.6 dermustrates the distriiion of number of the days that pregnancy 

was prolongeci in women with PTL or PPROM who mived antepam anti'biotics 

compared to those who did not. The bistogmm of pregnancy prolongaiion revealed thiit 

the distrilution is positively skewed in both groups. 

Figure 6.6 EIistogrnm of Prrgaancy Prolongitioa by Antibiotic Use 
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Table 6.9 sbws tk intaquattilt range, mean a d  mbdian days of prolongation 

for the two groups. Tbe man (30.2 days) and median (16.0 days) prolongation for tbe 

group were very M m n t  which oncc again hilightcd the afymmetnc 

distriaution of prolongation in this group. 

Tabk 49 Ihta Simmry of Piobugatiou (drys) hr Antcpirtum Antibiotim Cmap 
ind NeAatepartPPl Antibiotic Graup. 

t-test For the m s e  of comparison and because of the reiatively hrge sample size m 

each group, normal distribution was assumed for the two groups. The assurnption of 

The o v d  rcsuEts showeâ that tbere is a &tti&dy d and clinidly 

7536 
52 

72 

signifiant dini.Jence (1 7 days plongaiion) betwem the antibiotic p u p  and no- 

MAX. 
113 

127 

25% 
3 

20 

MIN. 
1 

1 

CROUP: 
Amtepuhm 
Antibiotig 
N*Antcpartum 
ADtibioh 

more likcly to hiaw sbrter prolonga!ioa of pregriancy. 

MEDUN 
16 

49 

MEAN 
343 

47.0 



Tibk 6.10 Anttprrtirm Anti'biotic Use and Pmbmgation of Pmgumey 

and no antiiiotic group mrealed thaî AlimiiPcion reason seemed to be an important factor 

Contmnoua v r N b k *  

m regards to anteparhun antibiotics use in hospitais. 

In addition, a two-sample t-test of the relationsbip bctween admission reason and 

p d a e  

4.001 

prolongation of pregnancy showed evidence for longer prolongation of pregnancy in 

Wcmunple t-test used for cornpariscm 

- 
Did Not Rccme 

Ankprrtim 
Antibitics 

a -171 
mcu * (95% CI) 

47.0 

VARIABLE 

Litcay h m  admission 
to doüvty (dm) 

women with preterm labour on admission compared to those with premature rupture of 

Rrcmtd 
An*putiim 
Aaibiotiu 

~ 1 0 1  
~ * ( s s ' ! 6 C I )  

30.1 

membrane (5 I .4 vs. 1 1.2 chp respeCtmly; pQ).OOI). 

Tabk 6.11 h t a  Summay of Prolongation (drys) for PTL Croup and PPROM 
Croup 

The interquartille ranges and box-pbts of the distniution of prolongation of 

pregnancy for the PTL and PPROM group sbowed that, PPROM group was highiy 

asymmetrical (positively skcwed). A mmrbcr of o u t h  were also observed and their 

25% 
29 
2 

GROUP: MEAN (m)* 
lPTL &O0 51.4 (295) 

112 nan 

effect on the resuii was assesed hier. 

MAX. 
116 
121 

MEDIAN 
51.5 

4 

MIN. 
1 
1 

75% 
75 
8 



Figpve 6.7 Box-pbts of the Distiibutim of Pmbngation of Pngmncy (days) h PTL 
rnd PPROM Gmup 

P 

Pn PPROM 

Therefore, admission reason seemed to bave 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 reas~a, 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 Strrtind Ana&& of Aatcpartam Antibiotic Use and Prolongation by 
Admirsion Reribon 

to aiiveIy (W) I I I 
9wwample t-test was used for mmparisrin 



b) Premrtare Rupture of Membrine: 

Tbe resuits showeà that women with pretenn labour, as their admission rcrrson, 

biency from admission 

who received anteparrum antibiotics seemed to have sboacr mean prolongation of 43.8 

days compared to 54.0 days in women who did wit receive any mepartum antibiotics 

mciai(95.hCI) 
133 (6.4 to 202) 

and Therefore, there was no evidellce thai in worncn wiih preterm labour antepartum 

antibiotics would prolong prepamy (Table 6.12.a and 6.12b). 

mcu i (95% CI) 
11.4 (1.7 ta 21.0) 

The women wbo were adrnitted for ETL but later had PPROM, were also included 

0.74 

in the PTL gmup for purpose of this analpis. Even though, this subgroup of the PTL 

admissions crossed over to PPROM. anaiysis was done according to the original subject 

classüicatio1~ In other words, Sa womin was admitteci with preterm labour for her fkst 

admission, she wodd be classineci in the PTL group regardles of whether or not she 

devebped premature rupture of membrane (44weeks) fbr greater than 12 hours. The 

same anaiysis was performed without the 1 1 mmen who crossed over h m  PTL group 

to PPROM group. Tk exclusion of these tleven women did not influence the rcsufts ad 

On the otber band, those wonm who wen admittcd for premature rupture of 
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proiongaiion of pregnancy conipated to tbe woam with PPROM wtio did not receive 

antepartum anti'biotics. Evcn though this 4 was not statistiEdy signifiant (~~0 .74 )  

it could have clinid importance sime pregnamy was prolonged as much as 48hr in the 

women who received antepartum mtibiotics (6.12b). 

A subanalysis of women with PPROM was performcd to look at the influclyx of 

gestation age on prolongation of pregnancy in wornen admitted with PPROM. Gestation 

age on Grst admission was divided inio two categork (1) 22-30 weeks and (2) 30.1-34 

weeks. As shown in Table 6.13, the iwult of thk analpis revealed îbaî womn with 

PPROM under 30 weeks gestation on h s t  admission fiad mean proiongation of 

pregnancy of 22.3 days. On the other had, women with gestation age greater than 30 

weeks, wtio were admitted for PPROM and received anteperium antibiotics, had a mean 

prolongation of pregmmy of 5.4 days. Thediore, it scemed thai antepartum anti'biotics 

wete most beneficial befbre 30 wecks gestarion. 

Tabk 6.13 Probngition of Pregoaucy in Womca witb PPROM Who Receiveà 
Antepartaun Antibiotics %dore 30 Weeh Gestation Age Comprnd to 
those Who Reccived Antibiotic dter 30 Weeks Gestation Age 

PPROM>30 wccb 
R =24 

mcra * (95% CI) 
5.4 (2.8 to 7.9) 

VARuBLE* 

Lateaey h m  dmissioi 
to deüvery (dnys) 

PPROMOO Weekr 
~ 2 1  

# in * (ss%CI )  
22.3 (8.2 to 36.4) 
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6.3.1.1 Influence of Outiien 

ûutiim are dehed as points *ch lie outside the obvious cluster of scores 

(Portney et ai. 1993) or as dehed by Last, outiicrs are observations that dxer h m  the 

rest of the data which lead one to suspect that a gross enor may have been committed or 

suggesting tbat these values corne h m  a different popuhtion (last 1995). 

In this study, the box plot of the disrniution of pregnancy prolongation in the 

PPROM group revealed that a nurnber of women had much longer prolongation of 

p r e p n c y  than expecteci. A closer look at the dah showed that there were tour women 

in the study w b  were admitted h r  PPROM aad did not deiiver util 40 weeks gestation. 

In most cases ifa woman bad PPROM and did not deiiver by 34 to 36 weeks gestation, 

she would be hduced. However, the cases of these four women were different. 

The data collecteci on these four women were assesseci again for possx%le m r s .  

The rewrding of data was correct, The oîher possibility was to think that maybe these 

women were misdiagaoseci and did aot have PPROM on admission but based on the 

criteria us& m this study for PPROM, al1 women did have PPROM. In facf they were 

aii diagnoseci and treaîed as PPROM on their subsequem admissions. Therefore, these 

women did belong to PPROM group. Another possibiIity was that maybe these women 

had different characteristics and belonged to a ciiffirent population. 

The four women were as foliows: 

I )  A 20 year old woman admitted to FMC with PPROM at 28 weeks gestation on 

admission. Sbe had UTi (caused by E. Coli) diamg pregnancy, which she was m e d  

for with Ampicillin. On ha first admision s k  did not teceive any tocoiytics but was 

given steroids and antiiiotics (Ampicillin IV). She stayed m the hospita1 for three 
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days and îhen was discbagcd Ha next admission was to PLC where she d e I i v d  

at 40 weeks gestation The date of PPROM on the deiivay mord was the same as 

the date on ha 6rst admision (prolongation pcgnamy=88 &y) 

2) A 19 year ald woman admitted to FMC with PPROM at 32.6 mks on 6rst 

admission. Sk id no history of iafection during her ptegnaimcy. She did wt have 

tocuiytics, stemids or antiiiotics onthis admission. She sîayed m th hospital îÔr 12 

days. Her mxt admission w a ~  also to FMC wbett sbe d e t i v d  at 40 weeks gestahn 

(pro bngoitioti duratio~52 days). 

3) A 23 year old woman admitted to PLC at 22.4 weeks e n  with PPROM. She 

bad history of UT1 dtning pregrÿincy and was trwlted with Ribrofiirantoin. She 

nxeived steroids ansi tmlytics but w antiïbiitics on her fint admissioa She stayed 

in the hospita1 for 3 days. Her next admasion was to PLC again at 40.2 weeks 

gestation (prolongation of pgmncy=12 1 &y@. 

4) A 26 year wornan admitted to FMC at 25.5 wceks gestation. She had history of upper 

respiratory tract infection during pregnari~y. On hrst admission, she received 

antibiotics (ampicillin and amoxicillin) but no stemids or tocoiytics. She bad four 

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 pregriancy= IO9 days). 

To de- the effkct of ttiese outliers on the tesutts, the previous anaiysis for 

relationship k w e n  ant'biotic use aid prolongation of pregnancy in women with 

PPROM was pdbTMd with these kur w o m  e = W  h m  the dys i s .  



Tibk 6.14 Stirtincd Anr)ysis of Antcputiim Antibiotic Use rnd Pmbngrtion by 
Admission Rcuon in Women with PPROM rrrith Exchision of the 
outlien 

1 to d a k e ~  (-1 1 1 1 1 
two sample t-test was used for CO-a 

Results (Table 6-14) d e d  that, exclusion of these four wonien influence the 

mean prolongation of pregnaacy m women with PPROM who received antiiiotics to 

those who did not receive any antiiiotics. In fact, wornen who received antibiotics were 

prolonged by about four days corapared to those wbo did not receive antïûiotics. These 

changes in the results alsu highlighicd the limitations of d&g witb maIl sample sin. 

between the oirtliers aad the rest of observaîions. The efkct of outliers on the analysis 

cm be reduceci by dif fere~  strategies such as trdorming the data, categorizing or using 

non-parametric tests of signincance. Here the exclusion of the outliers was done hr  the 

633 Rcrsoas for Antepam Antibiotie Usc 

The reasons for receiving antqmrtum mtiitics were examinai m preterm loibour 

and ptcmahm mpm of mmbram groups- Those women admitted fbr pretenn labour 
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were more likcly to recek anîiimtics duc to a complication of prqpancy such as 

ririnary tract infection which may have tcsuhed in $stcr delivcry and short= 

proIongation compareci to womn m PTL group who did not meive any anti'biotics 

(Table 6.14). Majoriîy of women (62.2%) in PPROM group rectived antibiotics for 

purpose of prolongation of pregaancy regardles of symptoms fOr infection. 

Furtheniiore, the reason fix anti'b'itk use was unknown in 50°h of the PTL group 

compaffd to only 30% of the PPROM group. This seems iike a substantiai différence. 

Because tbt ïuilan,wns" are haif of the PTL sample size, there muid easily be m y  

reasons h r  shorter prolongation of pregnancy hidden m this category. 

Table 6.15 Rcrwons for Antibiotic Use in Haspihl by Admission Reason 

- - -- - -- -- - - - - - 

ûnly four woum with PTL received antepartum antibiotics for purpose of 

prolongaîion of pregnancy (Table 6.15). Thus, as the samplc  si^ for number of women 

who received antcpammi antibiotics for prolongation of pregnancy was very smali, it was 

aot possi'ble to assess the relatiomhip betwecn antibiotics tbat are used speciûcaüy for 

the purpose of prolongation on prolongation of pttgnsncy. 

Vori.blcs 

Rnison li>r 
Anîi&iotic mse in bospitrl 

Prolongation 
UTI 
High Tempaature 
Unknown 
Othas 

Fm 
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) 
O (0.0) 



CBAVt'ER SEVEN: DISCUSSION 

7.1 introduction 

The objectives of this shdy were to determine the fiequencies of anteparturn 

antiiiotic use in women admitted to hospitaIs with pretem labour and intact membrane 

(PTL) or with preterm prematwe rupture of membraiie (PPROM) within the CRHA 

during the years 19% and 1999, to coqarc  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 ümitations ofthe snidy, and (d) suggest areas for 

further stuây. 

7.1.1 Summa y of Fidiop 

The year 19% was chsen  for cornparison with 1999, for a number of reasons. in 

1997, Mercer et al, recornmended the use of ad'biotics h r  the prolongation of 

pregnancy in cases with PPROM. Sukquent evideare on the effective use of anti'biotics 

in the prolongation for pregnaacy m PPROM promoted the use of antepartum antiiiotics 

in the Calgary region (Personai communication; Dr. Wood et ai. November 1999). Pnor 

to 1997, this practice was not cummon and therefore, 19% was appropriate for 

comparing the firqww:ies of antibiotic use before and after mmmendations were made 

and its impacts on prolongation of pregnancy. Secondiy, 1996 data h m  Heaiîh Records 

was readiiy ami easiiy 8ccess1'ble. 

In ch- but, the cornparison of tbe socio-demographic and obstetric 

characteristics of womn admàted fbr PTL or PPROM ta e i t k  FMC, PLC or RGH 
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during yearç 19% and 1999 showed that in botb 1996 and 1999, FMC had sipnificady 

more womn traasfemd h m  cities a r a d  Ca@iy rcgioa for k i r  arccatt Also the 

gestation age of motbers on 5rst admission was the bwest at FMC. T b  hdhgs are 

expected sina FMC is the hospital dwignated hr Ngh-risk pregnancy cases. 

Sume of the h w n  ri& Wrs for PTL d PPROM such as prevbus pmerm 

birth ami smoking during pregnancy were similar among the hm sites in 1999. In 

contrast, in 1996, FMC had the highes& proportion of womn with pnvious bistory of 

pretenn birth comprd to PLC and RGH. 

In cbpter five, comparing the overaîi chrpametistics of women admitteci to any of 

the the acute care hospitals in CRHA m 1996 with 1999, h w w i  that there wee no 

significant differences in the socio-dmographic characteristics of women a d d e d  to 

hospitals between the two years. 

Women in both years bad iheir first admission for PPROM or PTL a about 30 

weeks gestation. In both years, the mjority of wonm were admitteci to bspitals hr 

PTL as the admisian reason tIian for PPROM. Howevw, the o v d  proportion of 

PPROM in CRHA incmsed h m  23.7% in1996 to 3 1.8% m1999. In kt, then s e c d  

to be a trend towards Mcressed ahissious due to PPROM at FMC a d  PLC h m  year 

19% to year 1999 wah FMC ha- tht higher mcreaSe (28.9% in 1996 and 48.M in 

1999). The inneased proportion of PPROM at FMC wuld be the mdt of regionaiidon 

of h e m  semices m Calgary. W o m n  with high risk pregnancies were probably r e M  

to an oketrician who speciali7ad m high rislr prcgmmies. Tberehre, in the cvent of 

PTLorPPROU,ctisewomaiwacrmreIikt~togotoFMC fortbekcareasthtit 

0bstetricianwouldbavcbecnbestdattbatbspitaL 
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Even though îhe o t k  obstettic characteristics of the womw admitted to CRHA 

hospitais in 1996 and 1999 were smiilar, in 1999, more women were given imSepartum 

antibiotics during their hospitai admilPciom for PTL or PPROM ( h m  29.4% to 41.5%). 

The trend for increased antiiiotic use was observed at ai! the three sites with FMC having 

the most sisnifiant increase. At FMC, a n t v  anîibbtic use increased h m  33.3% 

in 1996 to 51.0% in 1999, h m  24.6% to 33.8% at PLC and fiom28.6% to 35.5% ai 

RGH. In both years, the ptevaienœ of antibiotic use at FMC was the highest arnong 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, heaith regions were f o d y  

created in Alberta in Aprii, 1994, in an eEon to improve governance of beaith services m 

Alberta (regioaalization). Each autbrity also manages the assessrnent of the k i t h  

needs of region, and the allocation of tesources once priorities have k e n  estabiished. 

Regionalization dong with o k  changes m the heahh system such as changes in clinical 

practice and availability or lack of new services and programs at Mèrent acute care 

hospitais could have Suencai  the resuits of this study between years1996 and 1999. 

The influence of these changes on the study variables or outcornes are difficuh to control 

for m cross sectionai studies. 

For ùistance, the increase in antepmm aaîiaiotic use h m  1996 to 1999 was 

rnostly due to changes m the c h i c a i  pnrtice for management of women with PPROM 

The changes in the management of womn with PPROM were based on published data of 

clinid trials Performed in Unacd States in the past zwo decades and recommendatiom 

which were made by the authors m 1997.Canderbg tbat womn with PPROM were 
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more likely to receive antibiotics, and also that the proportion of PPROM mcreased h m  

1996 to 1999, it was important to take imo accoimb thig k m s c  m prevaience of PPROM 

when lookmg at inmead antepemmi antiitic use between tbe two years. The stratifiecl 

analysis of antepartun anti'biotic use and year of ndmission to hospital d e d  that thae 

was no significant ciiffisence in antepartum auti'biotic use, betwea 1996 d 1999 in 

those wmen admitted with PTL. On the o h  hami, for h s e  women admitted to any of 

the three acute care hospitais in CRHA with PPROM, 75.3% received antepartum 

antibiotics in 1999 compared to 34.8% in 19%. 

Since FMC had the iargest increase, h m  19% to 1999, in the proportion of both 

admissions for PPROM and anteparrum autibiotic use, the same stratifiai analysis was 

performed specifidy for women at FMC. Resuhs reveaied that in 1996,34.6% of 

women admitted to FMC with PPROM received antepartum antiiiotics compared to 

80.M of those admitted with PPROM in 1999. Therefore, this study showed that even 

aller controlling for PPROM, at FMC more women received antibiotics m 1999 

compared to 19%. 

In both years, halfof al the women who received antepamim antibiotics rtceived 

ampicillin 0. In 19%, the other two most commody used antibiotics were cefazolin 

(TV) and nitrofirrasoin (PO). Howeva, in f 999, tk second most common antibiotics 

used were erythromycin (PO) and amoxküh 0). Tb combination of antbiotics used 

for the purpose of prolongation u d y  mitiated by inttayewus broad-spectnim 

antibbtics such as ampicillin and aythromycin, hbwd by orai amoxicilh and 

erythromycin- 
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In 1999, approlrimately half of the antcpartum aatibioîics used were for 

prolongation of pregnancy wmpared to only 3 -4% in 19%. In fàct, in 1996 the most 

common ieason for use of antepuhm antiibiotics was fÔr tteatment of urinary tract 

infectioa The snJdies which have shown ben& h m  antiiiotic use in PTL or PPROM 

for prolongation of pregnancy were based on obstetric populations in US with a much 

bigher prevalence of intrautcrine infections. Therefore, the generaüzability of such 

resuhs to the obstetric population in Camda has been questionable. Thus, in chapter six 

the association between antcpammi antiiiotic use ami prolongation of pregnaq was 

examineci in CRHA. 

Cotnparison of the prolongation of pregnancy ( h m  fint admission for PTL or 

PPROM to deiivery) showed that tbo* women who received antepartum antiiiotics had 

a mean prolongation of 30.1 days compared to 47.0 àays in those who did not receive 

antibiotic. Further analysis showed h t  hrter prolongation of pregnancy in women 

who received antiiotics was partiy due ta a greater proportion of PPROM in this p u p  

(antiibiotic group). Since PPROM was also associated with shorter duration of pregaancy, 

looking at dmtion of pregnancy in PTL and PPROM womcn combined made the effkct 

of antiiiotic use to bc detrimentai for prolongation of pregaancy. When the resuits were 

stratified for the effect of admission reason (PTL vs. PPROM) on prolongation, wonmen 

who were admitteci for PPROM and received antr&îic had prolongation p r e g m q  of 

13.3 days colnpared to 11.4 days m those who did mit receive any antibiotics. Therefore, 

in the group of women admitteci h r  PPROM thtn was evidence for clinicaiiy (but not 

s t d d d y )  signifiant probngatbn of pregnaecy. Fourty cight hours ptoloagaîion cm 
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be cLinidy siguinani in womn with low gestational age smce it provides enough thne 

for ad- * .  'on of steroids to enbaace lung matirration. 

Furthemore, those women edmitted with PPROM and with a prcpancy gestation 

age of les  than 30 weeks seemed to benefit the most h m  antibiotic use for prolongation. 

The prolongation of pregnancy m tk group of womcn wiîh PPROM and gestatiDn agt 

less than 30 wecb was 22.3 days corriparcd to 5.3 days in those with PPROM and 

gestation age greater than 30 weeks. These tesults are in accordance with çome of the 

theotics tbat PTL or PPROM less than 30 weeks gestation are more IikeIy to be due to an 

infective etiology aud hence, would bene& more h m  antibiotic treatmem for 

prolongation of pregnancy. (Lamnot et ai. 1998, Mercer et al. 1997, McGregor et ai. 

1991). CurrenîIy, the literatute does not provide adquate information regardhg the 

impact of antibiotic use on women preseming with PPROM before 32 weeks gestation. 

in the group of wornen admitted wiîh PTL, those who received antibiotics had a 

shoner duration of pregnancy c o m p d  to those wfio did not receive any antcpartum 

amibiotics (43.8 days vs. 54.0 &ys tespectively). Thetefore, women admitted for 

preterm labour did mt seem to bene& fiom anti'biotic use for prolongation of pregnancy. 

This shorter duration of pregnancy m the ant'biotic group could be related to the reason 

for aatibiotic use. As mentioncd previousiy, women with PTL wae more IikeIy to 

receive antepartum antiiiotics if there wcn signs and symptoms h r  inféçtion (Le. UTI). 

TINS, as there is cvidence that infection is associatexi wiîh preterm Kirth, women who had 

sign of khction and receivcd antibbtic hr iî, war more iikely to have &y dehery 

than those with PTL who did mt have sign of hktion and did not receive antiiiotic. 
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Cornparhg the aeonatal outcorne m *es of m o t h  wbo zeceived antibiotk to 

those w b  did not teceive any antepammi adii t ics âuring their admision fir PT' or 

PPROM was as fohw in the antibiotic group, 7.8% of î h  babies had a 5-minute Apgar 

score kss than seven compared to only 1.8% of Mies m no-antibiatics graup. Mort 

than haü of the babies (65.3%) -se mother receivcd antepartun anti'biotics wcn 

admitteci to NICLJ affer Firth cornparcd to 30.6% of the bebks in no-anti'biotic. Ofail 

babies born to motbers in îhe group w b  receiwd antibiotics, 72.M were boni preterm 

((f7weeks) comparai to 45.6% in tbe ~ ' b h t i c  group. 

In addition, compring the ~meonatal outçam baween the years 19% and 1999, 

showed that in 19%, 46.6% of tbe Wies born to women admittecl to any of the three 

bspitals in CRHA, fOr PTL or PPROM, had praerm birth (07.0 weeks) cornpared to 

65.5% in 1999. In 1996,32.5% of babies born to women admitted hr PïL or PPROM in 

CRHA had bVth weight of iess than 2500g compared to 44.5% in 1999. Coasequently, 

naore babies were admitted to MCü m 1999 (55.0%) compated to 1996 (44.8%). FMC 

had tbe lowest mm gestation age at birth of 32.2 weeks cornparcd to 0th two hospitals 

in both years 1996 and 1999. In summary? babies barn m 1999 were more likely ta be 

preterm (<37 weeks) and also more iikely ta have low bbth weighî (<25ûûg). 

It is impoitant to note that the above ass0CiBtio11~ for auti'biotic use and neonaîai 

outcornes or the muaiai oritawm betwecn the two yem are bas& on a cross-sectional 

mudy aad csitPal cefationships caa mt be c o n c w  
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7.13 The impact of Major Biws on the Fiding 

Prior to my inteqmtaîhn of nndings, t k  impact of bias was asscssed Bias is 

defined as "any trend in the collection, adysis, mtcrpretation, pubiication, overview of 

data tbat can lead to conciusions tbat are systeinatically different h m  tnithn (Last 1995). 

In this study confoundhg was one of the biases i d d e c i .  Codbundmg is 

defined as " a mixing effect thaî occm when a factor (confaunder) associated with the 

exposure of interest is also associated wiih the outwme of interest idependent of 

exposuren (Choi & Noseworthy 1992). Stratification was used to corn1 for the effect of 

confounding where it was thought to be inûuencmg the resuhs. However, there are other 

potential wnfounders that were not known or not m e a d  in this snidy but wuid have 

influenced the results. For instance, we oùserved that womn who were admitteû for 

prctenn hbour and who had received antibiotic had a shorter diaatian of pregnancy 

compareci to those who did not receive any antibiotic. Whut  considering the effects of 

potentiai biases, this would mean that there is an association between antepartun 

antibiotic use and shoner duration of pregnaacy. However it is tikely that intrauterine 

infection can act as wntouader m this relationship. Research has shom that inféctian is 

associated with increased ri& for pretam birth (shorter diaation of pregnaucy) (Yost et 

ai. 2000, Andrews et ai. 1995, I h b n  et ai.1988). Infection is also associateci wiîh 

antiiiotic use. The more signs anci symptoms thete are h r  infection, the mon Iikely 

women with preterm iabour are to receive anîi'biotic. Thedore, idection is associated 

with both the outcorne of interest (probngation of ptcgnancy) a d  the exposure of 

interest (anti'b'itic use) and may act as a CO&& m the relationship between anti'biotk 

use and prolongation of pregnancy. 
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W e  an aitcmpt was made to coiiect information on the mimbiological fmdings 

of wonien admitted to hospital and also to collect mfofmation on history of infection 

during the cament pregnancy, many subjects had missiag or imirnown informaiion on 

these variables. Therefore, the impact of inféction prior or during the patient's admission 

on prolongation of pregnancy couid not be assessed or coiitrolled for. 

infection as a confounder was a lesser issue for women with PPROM since, in 

this study, many women who received antepartun antibiotics, received it for 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 confoimding is based on accurate meamment of 

the conformder. If subjects are misclass5ed based on the confouding variable, then an 

accurate cantrol for confoundhg muid not k pom'ble. For instance, in this study, the 

reason for admission acteci as a codounder in the relationship bctween anîbiotic 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 prevaient 

among the women who reccived antibiotic. Tberefore, the confounder (admission 

reason) was associated both with the outeorne (prolongation of pttgnaacy) and wiîh the 

exposure (antibiotic use). However, some of the wornen in the PTL group ended up 

baMng PPROM for greater than 12 hours aad befbre 34 weeks of gestation (the dekition 

used to mchide women m the PPROM grop). Tkfore ,  some of the womn who were 

initially cIassified as PTL and mnained in this group, shouid have been m the PPROM 

group. in this study the number of womn wiîh PTL who later had PPROM was vay 
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smaii and did not influence the conclusions even when excluded û k v k ,  this couid 

tesuit in imprecise estimates even a f k  conîroiiing for the confounder (admission reason). 

Another bias tbat could innuence the resufts of this study was selection bias. 

Selection bias is dehed as bias that resuhs h m  procedures used to select subjects tbat 

lead to an effect estimate arnong subjects inchided in the study diffcrent h m  tk 

estimates h m  the entire population tbeoreticaiiy targeted (Rothnwi 1986). In this stuây, 

d of the women who were aâmiîted to any of the acute care hospitals in C R U  for 

pretenn labour or prcterm pnmatine rupture of membrane and met the indusion criieria 

of the study were includeâ. Tberefore, selection b i i  was not an issue. Howem, ifoniy 

patients wbo wne admitted to FMC were kluded in the study, the estimates fôr SOUE of 

the variables of interest (ie antiiiotic use) obtained h m  that sample would differ h m  

estirnates obtained at other sites and therefbre, would not be qmsentative of the 

estimates in the target population (ie. al1 women with PTL or PPROM). 

7.13 S&mngths and Limitations 

7.13.1 Strengtbs 

Pnor to this study, there was a lack of information about the current practices of 

autkbiotic use fbr prolongaîbn of p r e g ~ ~ ~ ~  m women admitteci with PTL or PPROM in 

CRHA. In addition, the germabibiMy of the pubiished data h m  US on the effèct of 

antibiotic use on prolongation of prpgnancy has never k e n  assessed m a Caartdian 

population. Despite the fàct that, this study was descIiptiw in design and therefk dPd 

not provide infOrmation about existence of causai relationships, it provides badine 
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information about antiiiotic use and its association with prolongation of prtgnancy in the 

CRHk 

Amther strength of this snidy was the collection of the study sample. As di the 

three acute case hospitals in the CRHA region were included, the resuhs are based on a 

good representative sample of aii women with preterm labour or preniature rupture of 

membrane and thzefore, could be generaiizable to other cities m Alberta or even Canada 

if the characteristics of women admitted to hospaals are similar to the characteristics 

observed in Calgary. 

Furthmore, the advantage of using secondary data such as hospita1 charts was 

tbat much information was available for a large number of women in the study and 

collection of data was relatively inexpensive. 

7.1.33 Limiîations 

Review of medical charts is an example of the use of secondary data Such 

information is collected for the administrative purposes and therefore, may not contain al1 

the information d e d .  Medical records are ofien incornpiete and while the information 

is somewhat standardized, there are some dBerences h m  hospitai to hospital and even 

h m  physician to physician (treatmenthiiagmstic variabiiity). Therefore, information on 

some of the variables o f  interest was not available h m  the charts, which resuiîs in great 

number of unknowns and miprecise estimates in the anaiysis. 

Hennekens and Buring (1987) noteci thaî "whenever an inference about the 

characteristics of a population is made using idormation obtained h m  a sampIe, there is 

always the pssiiilày that the inférence wül be either bacamte or imprecise, sirnply 
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b u s e  of the play of c h c e  or siunplhg variability". -es that ue besed on a 

large sarnpk size are less vuiuerabie to d o m  emir because thme is Iess variability in 

the estimates. As the sample size iacreases. it is more likely th tbe smmple will 

correctly reflect the characteristics of the population ta which the infirence is intended. 

M was considerable smpling v a r i a b i  whw esthates were based on sûatum 

specific rares. 

Ranâom error may have impacted ihe study nndings k a u s e  t h e  were multiple 

cornparisons in the anaiysis. Som of the okrved associations may have arkn due to 

chance (Type 1 error). Type I error c m  be d e W  as "the enot of rejecting a tnre nul1 

hypothesisn (iast, 1995). A Type 1 error would have d e d  in the coachtsion that an 

association b e e n  a specific variable and prolongation of pregnancy existed when in 

fkt it did not. 

A fùrtùer limitation of this study was the sample size. Tbe small rnimber of 

subjects witbia suata d e  duation of these variables diflicult. The study tnay havc 

had inadquate power to detect nmohgfùi associations k w e m  antiiiotic use and 

prolongation of pregnancy (ïype II enor). Therefore, the results should not bc 

interpreteà as cvidence that ascxhthns did not exist. Tite rektbely small numbers of 

women m strata may have resuhed in a Iack of ab- to detect an association if one 

existed (Type ii enor). As the power in the smiy dea==s, tk probability of making a 

Type II ermr -S. 

One other Limitation of tk stucty was rehed to masuring the outame 

@roIongaràou of prcgnancy). Si- the anhi t i c  group and no-antibioiic group wiere 

c o q a d  fi,r prolongation of pregnaacy, a point in t h e  had to be used that is measurable 
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in both pups.  Therefiire, prolongation was defiaed as the tinie h m  fïrst admission to 

hospitai or h m  time of PPROM to deliveryery This couid be masured m both groups. 

However, a more accurate definition wouM be prolongation h m  Mie of antïbiofk 

administration to delivery m the antiaiotic group aad h m  the  of administration of a 

placebo to deiivery in the control group which was not possible with a cross-sectionai 

shidy design. Therefore, a more precise effect of antibiotic on prolongation could not be 

assessed 

In addition, cross sectioaal studies bave the disadvantages in the design in that the 

researcher is unable to determine any 4 association b e e n  the exposure and the 

disease. However, cross sectional study cm generate hypothesis reîated to causal 

relatioaships. 

7 .  Recommendatioas for Fortber Study 

This study has provideci basclme information on a n t m  antibiotics used for 

women with pretenn labour d preterm premature rupture of membrane. To be abIe to 

make conclusions on causai effect of anti'biotic use on prolongation, clinid triais similar 

to those performed in Unites States would be neœsary. Another recommendation for 

futute snidy cornes h m  the Liniitation identifiai in previous section The effect of 

antiiiotic use on probngation wouid be mst accurate and meaningfid when considered 

h m  time of administration of antibiotic to delivcry and mt h m  time of admission to 

hospital. Therefire, it would be mrmch mire meanmgfiil to look at prolongation of 

pregnancy h m  time of achmmm 
. * 

n of mtiiiotic to delivery in one group compated to 

the of- . . n of placebo to delivcry m control group. 



133 

Anoiher fobw up h m  this d y  wodd be to assess the neunaiai outcorn 

related to anîiiiotics by lwking at the efW of antiiiotic use of mothers and 

deveIopment of antbiotic mistance m th& Mies. 

HopefUy, the resuits of thjs study and future studies related to antiiiotic use for 

PTL and PPROM would initiate tbe ptocess for devcbpment of standard guidelines fbr 

treatment of those w o m  whose preterm labour or ~pmatme rupture of membranes is 

most likely caused by an uaderlying iafection. 
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APPENDICES 

A. Review of Clinical Trials 

Table L Clinical Triais of Antibiotic Theripy in Pretenn Labour With Intact 
Membranes. 

Author 1 Publication 
Yar 

McGrcgor d 1986 
al. 

Morales a al. 1988 

Newton et aL -r 
Newton et aL 1991 

for 12 dosa 
Ampi* (lg 
IV cvery 4 w  

aPd 
Ed-Wcin 
wmgw 

mry6bUBOC48 

enrollcd 

Admission 

Sigdf~ant dela?. , 

from admission to i 
dclivcti, 

antibiofic VL i 

pl-bo F P  ; 
( ~ 4 . 0 5 )  

Yes (pQ.027) j 
(32.5 \-S. 22.4 &ysl 1 

1 

Yes 
(3 1.7 and 28.5 vs. j 

I 

i 
I 

Yes (p=0.02) 
(35.3 vs. 75.4 &YS) 

For women with 
bacterial vaginosis: 

(36 tx. 19 day) 



Table 1. continued 

Publication 
Year 

1994 

1995 

19% 

1997 

1998 

AnIpianm (Ig 
W./6 k h i 4  

for 24 haFirs 
f 0 U d  by 

piMmpiànin500 
mgorallyaieryg 
h<mrs for 2Jhr 

foU0wed by 
Meaonidazo1e 
(400 mg orally 
every8hrfor7 

Yes ( v0 .05 )  
(47.5 vs. 27 Qys) 
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Table II. Methodological Review of the Clinical Trials of Antibiotic Therapy in - - 
Prcterm Labour With Intact Membranes. 

double biinded 
placebo controlied 

Prospecwe 
randomized 

blinded placebo 
conmilied mal 

Rospecnve. 
randomized 
double blind 

plaa%ctcontroiied 
Uial 

Ciaair for d h p &  d smdy limitatians 

-*3is performed uithout -intent 
to mat- 

-37 of 58 patients are diminatecl ' 

after randomizarioa resuning in 8 
patiminq-thm~cingraupand 1 
9 in conmil group: -pie size UIO 

i 

to treatt 
5cm ad rcgaiar ilaint -27% post randomization exciusion 

contiactias resuiting in 53 patients in 
Ampicillin group. 50 m 

q-thmmycin p u p  and 47 in 
placebo: codd reduœ internai 
di* of the study 

3 conuactiOnSn0 min, - 25% of eligible patients were not 
cervical diîarion r 1 an enroilecf due to refused enmilment 

or not king able to iden* them 
-signincant gestauond age 

Merence among the antibiotic and 
placebo group upon enroiirnent 

a utgr& canaactions in - high rate of side effects o b m d  
20min pasistd aAa bad due to Clindamyin neamiem (28%) 

rest and raqaiiad of treamian grmrp and 32?? of 
* .  admmmhnof placebo 

piaemaal taolytic 
rheqydnetochangEsin 

cervical Itiiarntion or 
csFaament 

3contiactim/20min The bacterial wginosis was 
-cal dihaion 22 cm, significaaîiy higha in placebo 

5O%effaoememar grog aimpared with autibiouc 
pqmsk e&wxment group: this result mi@ diiute the 

&fit of antiiiotics in the 

1) -Y of- - more tban haifof ttae patiems 
u î a i ~ ~  oontraeciaPs emoiied have gstacionaI age > 32 

associated with cemical weeks thecefore potential bcnefit af 
dihHh22anb antiitotic mp- hakz been diluied 

cinranairofr80Ka2) -S igdïcaatdi t f~ inbase l ine  
ml@=- cbaracterisa~ between manmu 

~ d m s  ~mamhg at and placebo gmup which coald 
anapiargd4m2ûaüa ï a f lueaceresu l t s~mi ia t i c s  

WithdinafimafIhom mmiem. 



Table il. Continued 

Cox a d. 
1996 

mai 

random&i double 
blind. placebo- 
conuoiied mai 

nospectiw. 
ranciomïzeû double 

b U  placebo- 
conaolied aial 

- 
amüaciiom assoaated 

with aavicai dihFation r 
lm but <5 cm or aavical 
CbmP-by 

anter. riindomid. 
plaaho-conmiied 

nial 

-no{ a double biinded placebo- 
convol uid 

- the calcula<ed sample size is not : 
met due ta Mie limrtauons: , 

therefore smaiI sample size 
- the infection statu of patient's 

wt ldentified - meth& of randomizafion h m  : 
d X e m  cerner trot idenufied j 

- the çNdu Popuiation is lm ; 
likely to have an infectious i 

nimulus for preterm labour since 1 
U g  e?rcIuded ail nrbjMs with 
any evidence of infection even 
those nith white blwd dls 

couns of > 15. t~~l imrn~ 
- therefore this population mighr 
be less Likeiy IO show benefit of 
antiùactd use (seIection bias) 

m ~ o n  with c lOmio 
mterval for > 60 mm 

-O@ 39 patiems in each grwp. 
sample size is too miall 

- mf&ous statu of women 
emIIed is unknown 

- 267 women were elig3le but 
werr not emoUed due IO Ûme 

Limitaliom: - women not incluâed had lower 
gestationai age those 

tnduded. M o r e  d u a s  the 
elaemal validin of the mial 

- the inmineria infection nanis 
ofpauent's not identitied 
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Table m. Randomizcd Double Blind Piacebdonaolled Clinid Trials of Antibiotk 
Tberapy in Preterm Pnmature Rupture of Membranes 

evay 4 hrfix 12- 
24htmdoPa 

ZjOmgnsmflm 
twiœ Iday tiIl 
ddRiag 

signtficant 

13-34 for those 
ktwEen 22-32 

(292 vs. hr 
no significant 

23-36 riifference 
- not conwiied for 

Ihe effea of tocof ytic 

population is Afnun 
American with hi@ 

rate of Siesseria 
Gonomhoeue 

iherefore m e d  
\-alidity is of conceni 
-no[ controiied for the 
&ect of tocoi>tic and 

steroid on 
prolongtion 

-smaii samole size 
-intèction &us of 

the mdy population 
is not reponed - not connoUed for 

the effect of tocolytic 
and steroids 
-hi@ post 

tandomimion 
e?rclnsion 

-PROM patients m 
labour inciuded: on 

dilute the 
effecavenessof 

annbiotic th- 



Table III. Contiaued 

1 Placebo (day) 1 
1 For the c n d  1 Emma1 validi' is of Anrpicillinzgewy 

6 br and 
erythrowcin 

population 
nm~nt 

impmzment in 
latenq 

@co.oo 1 ,. 
For GBS 

negative group 
(6.1 \S. 2.9 

dap) 

WImge~eryOhr 
iVfor48ht 

foUoorred by oral 
amoxicyüin W )  mg 
every 8 hanand 
aJlthromycin 333 

m g e v e r y 8 b f o t  
5 daps. 

ooncern: brge aumber 
of Ahicaa Aniericalls 
in the mu& group and 
higher rates of STD 

uifections 

24-32 
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B. Appüerbk ICD.9.CM Coda: 

Eariy or thmtemd iabomr 
Threamed prwianrre labour without &livery (22 wks CO 4 7  wlo) 
Threatwed prrmature tabour withaut dehvery with antepartum condition or 
camp lications 
Prcarstnre niptart of membranes 
<24hr prior to met of labour 
Ddryed deüvcry ifter spoatrncoas or  m~~pceined ruptmrc of wmbnncs 
Prolongcd rupaue of membranes not atberwisc specifid oc mphae of 
membranes >24 hr fior to onset of labour 
Eprfy omet of dtüveIy 
Premature labour with onsa of delivery 
Anteputrm bcmorrlmgc, abruptia pkentw, and placenta p h  
Placenta previa without hemorrtiage 
Hemorrhage h m  placema previa 
Prernature separation of placcata- Abnrptio phcent= 
Amepartum or in- hemorrhage associaiad with caagulation defect 
Otha Antepamun or intrapar~n asçociated with: trauma, ut- leiomyorna 
Eyperlcmion mmpücrtiag prcgnrncy, cbildbîrth and the puerpcrium 
Benign essential hypertension 
K~perrension çecondary ta rierial disesse 
Hypertensive kart and rend diseases 
Transiem hypertension of pregnancy 
mild or unspecified pre-echpsia 
severe prwclampsia 
Eclampsia 
~te-ec~hpsia or eclampsia superirriposed on pmexisting hypertension 

Inm9tcrine deatb (W deatb) 

ppcrperiiua 
conditions chdfîable to 390-398 (acute ami c h n k  rheumatic fever), 410-429 
(ischcmic h e m  diseases and, dha fornis of heart disease) and 440- 459 
(disases of arteries, arterioks, and capillaria and d e r  diseases related to 
cncuiation) 



C. Data Colkction Forms 

Data colkction fom (1) 

hcbsion criteria (Medical reasons for continuhg labour to deiivery): 

Inclosion criteria: 

or 
O f  

or 
or 
O f  

O f  

or 
or 

or 
or 
or 
or 

or 

or 

and 

Abruption of placenta 
Cervical dilation 2 5 
Feîai anomaiy or death 
Feîai distress necessitating delivexy 
Placenta previa 
Preterm premature rupture of membranes duration 
s12hrs 
Preterm labour with admission to delivery duration 
s12hrs 
Muitiple gestation 
Sisnifiant hemorrhage 

Materna1 medical complications: 
Cardiacdisease 
Hypertensive diirders of presnancy 
Pulmonary hypertension 
Rend disorder 

Identifieci to have preterm labour with intact 
membranes at tirne of admission 
Preterm prexuature rupture of membranes duration 
>12hrs 
Preterm iabur with admission to deiivery duration 
>12hrs 
Between gestation age 22 to 34 weeks 



Study ID: 

Data Coikction Form 2 (Front Sheet) 

Patient's name: 
Last/ fïrsî/middle 

Mother's date of birth: (Y/M/D) mnn 



SINGLE ADMESION 
YY/ MM/ DDI # in filing cabinet 

Study ID: 

1. Mother's midence postal code: LIImI 

4.site: n I= FMC 2= PLC 3= RVH 
U 

5. Mothm transporteci? 0 1= Yes 2= No 

6. If Yes Site of origin: n 1= FMC 2= PLC 3= RVH 

Date of admission (Y/M/D) 

8. Gestationai age at admission 

9. Date of discharge (Y/M/D/) UrI rU 
l= Preîerm labour with intact 

membranes 
2= PPROM 

11. If admitted wiih membrane, premature rupture of membranes (PPROM) der 
admission to hospita1 l=Yes 2=No 

12. T i i  of PPROM : [III? 



Maternai Data 

1s smoking S m :  u I=Yes 
2=Yes, but quit in pregaancy 

18. History of infection durhg pregnancy: 1 =Yes (testeci) 0 3=Unknowu 

20.Patient on any antibiotic prior to admission to the hospitai. 
1= YB 2=No 

n 
9=Unknown 

Labour IPPROM md Infection Status 

2 1. Any kb test performed for id-g infection: 

GBS 
Urine Analysis 
GenitaVVaginal 
Coiouization 

Sm 
Other Inféctaon 
Viral Analysis 
WBC (* 1 W) 
Histologie 
Chorioamionitis 

Testeci Positive ûrganisms 



Tmatment for ~roionmtion of d t h i v :  

3=Otherwise 23.Toçolytics: l=Yes 2=No 

3=Otherwise 24.Steroids: I=Yes 2=No 

3=Otfienvise 2S.Antibiotics: l=Yes 2=No 

26. If yes, type($ and dosage: question will be coded d e r  the &ta is collecteci) 

Type Dosage 

Deliveni: 

27.Mode of dclivery: 0 1= vaginal 
2=C-Section 

29.ûate of delivery (WD): 

Neonital data: 

30. Live b i r h  O l=Yes 2=No 



1. Mother's residence postal code: 

2. Chart Number 

3. PHN LIlImx3 
I= FMC 2= PLC 3= RVH 

S. ~other hanîporteci? 0 1= Yes 2= NO 

6. if Yes, Site of origin: 1= FMC 2= PLC 3= RVH 

7. Date of admission (Y/M/D) mnn 
9. Date of discharge (Y/M/D/) umn 

I =  Pretenn labour with intact 
membranes 

2- PPROM 

membrane, preniature rupture of membranes (PPROM) der 
l=Yes 2=No 

13. Date of PPROM YIMID umn 



i 5 . S m i L i a g S t w i s : ~  l=Ym 
2=Yes, but quit in pregnancy 

16. Aicohol use during pregnancy: 1 1 I=Yes 

17. Previous preterm birth: u I=Yes 

18. History of infection during pregnancy: l=Ym (tested) 

19. If yes, specfi: 

2O.Patient on any antibiotic prior to admission to the hospita(- 
1= Ys 2=No 

O 
Labour PPROM and Infection Statiw 

21. Any lab test performed for identwg infection: 

I 

GBS 1 
Urine Analysis 
GenitaWaginai 
Co lonizat ion 

22. Highest recorded temperature in the 24 hrs prior to delivery: UT 



Treatmeat for ~mlonPrtion of delivcrv: 

23.Tocolytics: I = Y s  2=No f=ûtherwise 

3=Otherwis 24.Stmids: l=Yes 2=No e 

2SAntiiiot ics: 1 =Y= 2=No 3=Otherwise 

26. If yes, type(s) and dosage: (This question wil1 be coded iifter the data is coiiected) 

Type Dosage 



1= FMC 2= PLC 3= RVH 

5. Mother transporteci? u 1= Yes 2= No 

6. If Yes, Site of origin: l =  FMC 2= PLC 3= RVH 

Date of admission (Y/M/D) 

8. Gestational age at admission 

9. Date of discharge (Y/M/D/) LIIIm 
1 = Preterm Iabour with intact 

membranes 
2- PPROM 

11. If admitted with intact membrane, premature rupture of membranes (PPRCIM) afkr 
admission to hospital 1 =Ys 2=No 

12. Ti of PPROM : rm? 
13. Date of PPROM YIMID LInIn 



Tmtment for ~rolonnation of dcliverv: 

23.Tocolytics: I=Yes 2=No 

24.Steroids: l=Yes >No 

25.Antibiotics: l=Yes 2=No 

21. Any lab test performed for identifying infection: 

26. If yes, type(s) and dosage: (This qwstion will be coded after the data is coilected) 

Type Dosage 

1) i 

GBS 
Urine Analysis 
GenitaWaginal 
Co lonizat ion 

Sm 
Other Inféction 
V ira1 Analysis 
W C  ( * l W )  
Histologie 
Chorioamnionitis 

Positive Tested ûrganisms 



Admission with deüve y 

3.Sitc: 0 I =  FMC 

4. Mother transporteci? 0 
5. If Yes, Site of origin: U 
6. Date of admission (YMD) 

2= PLC 3= RVH 

1= Yes 2= No 

1= FMC 2= PLC 3= RVH 

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 

Il. T i  of PPROM : 

12. Date of PPROM Y M D  



Labour IPPROM and M d o n  Status 

14. Highest mrded  tempentture in the 24 hrs prior to detivery m 

13. Any lab test Wonned for identiQing infection: 

Treaîment for ~rolonnrtion of debtrv: 

15.Tocolytics: I=Yes 2=No 3=Otherwise 

3=Otherwise 16.Steroids: l=Yes 2=No 

3=Otherwise 17.Antiiiotics: I=Yes 2=No 

18. if yes, type(s) and dosage: (This question will be codai der the data is coilected) 

Type Dosage 

1) 9 

Organisms Positive 

GBS 
Urine Analy sis 
GenitaWaginal 
Colonization 

STD 
Other Mection 
Virai Anaiysis 
W C  (*10'9) 
Histologie 
Chorioamnio niris I 

Tested 



19.Mode of deiivery 0 1= vaginaI 
2=€-Section 

20. T i  of deiivery: mTI 
2 l.Date of deiivery (MID): rml 
Nmnatal data: 

22. Live birth: O I=Ya 2=No 

24. Gestation age at delivery: 673 weeks 

25.Birth weight: 1 1 1 kg 

26. Apgar score: lrnin: 



D. Sample Size Cplculation 

Sample size needed to detect a15% signiscanî iacrease m proportion of women in 
preterm labour or PPROM who wete &en antibiotics to prolong pregaancy in 1996 (pl) 

compared to 1999 @z): 




