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ScHooL oF PusLic HEALTH
UNIVERSITY OF ALABAMA AT BIRMINGHAM
ABSTRACT OF DISSERTATION

Degree Doctor of Public Health Major Subject Epidemiology

Name of Candidate Richard Joseph Sinsky

Title An Epidemiologic Investigation of the Possible Association Between Maternal Diabetes

and Maternal Hypertension and Placental Infcction with Urcaplasma ;_grs_;alg;icgm

Ureaplasma urcalyticum is a cell wall [ree bacterium found in the lower urogenital tract of up
to 83.1% of all sexually active adult women. Up to %% of all pregnant women have also been shown
to be infected with U. yrealyticum through endocervical cultures, whereas only up to 15% of pregnant
women have cultural evidence of ureaplasmal infection of the placenta. A cross-scctional study was
conducted at the University Hospital of the University of Alabama at Birmingham, which included 645
of 815 (79%) Cesarean section deliveries with intact fetal membrancs. The purposc of this study was
to cvaluate the association between maternal diabetes, maternal hypertension, and placental infection
with Urcaplasma urealyticum. Using multivariate logistic regression to control for confounding factors,
it was found that in this population, the odds ratio for placental infection, given maternal diabetes, was
1.39 (Clys = 0.48, 4.00), indicating that therc was no association between maternal diabetes and
placental infection with U, urcalyticum. QOdds ratios of 0.29 (Clys = 0.12, 0.68) for any diagnosis of
hypertension, 0.52 (Clys = 0.13, 1.99) for chronic hypertension, 0.28 (Clgs = 0.11, 0.76) for pregnancy-
induced (acute) hypertension, 0.23 (Clyg = 0.02, 2.77) for acute superimposed on chronic hypertension,
and 029 (Clys = 0.12, 0.70) for a mcasurcd abnormal increasc in maternal blood pressurc during
pregnancy, indicatc a negative association between at least some forms of hypertension and placental
infection with Urcaplasma urcalyticum. Whether this effect is duc to a reduction in the prevalence of
Urcaplasma infection in the lower genital tract prior to pregnancy or to a suppression of the progression

of infection during the pregnancy could not be determined in this study. However, there is cvidence,
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both pathologic and in the form of quantitative measuremeats, that there is a reduction of blood flow
to the placenta in the presence of hypertension during pregnancy, and this may be one possible

explanation for the results found in this study.
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CHAPTER 1
INTRODUCTION
Biology/Ecology of thc Urcaplasmas

The urcaplasmas arc spheroidally to coccobacillary shaped ccll-wall-free organisms of the
order mycoplasmatales, family mycoplasmataceae. Their size ranges from 100 to 850 nanomcters,
with an average of 330 nanomcters. They are nonmotile and stain gram negatively, but arc poorly
visualized. The urcaplasmas have a genome of approximately 4-5 x 10° daltons, and G +C content
in DNA of 27-30 mol percent. Their growth is optimized when the pH is at 6 and the temperature
is 37°C. Urcaplasmas are microacrophilic and, on solid agar, produce colonics 15-60 pm, although
there may not necessarily be growth on the surface of the medium. They all require sterol for
growth and have the ability to reduce nicotinamide adenine dinucleotide oxidase in their cytoplasm.
These organisms do not ferment carbohydrates and arce sensitive to tetracycline, crythromycin,
streptomycin, chloramphenicol, gentamicin, and kanamycin, They arc differentiated from the genus
Mycoplasma by their ability to hydrolysc urca.'®

Urcaplasmas were first isolated in 1954 from the urcthra of men with urcthritis and
identificd as "T-strain” mycoplasmas.''? It wasn’t until 1967 that the obscrvations on urcase

'3 and the requircment of urea for growth of these organisms,™ which differentiated them

activity
from other mycoplasmas, was published. This characteristic was the basis for the eventual
designation of Urcaplasma as a scparate genus in 1974.'* Since the time of the first isolations,
urcaplasmas have been isolated from a wide varicty of host specics. These include humans, non-
human primates, mammals, and avian specics. At this time, there are only two recognized species

of urcaplasma: Urcaplasma urcalyticum, which is found in humans, and U, diversum, which inhabits

cattle. Isolates from other specics have not yet been given specics designations, pending
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to

acquisition of an adcquate number of isolates with which to conduct the necessary analyses and
comparisons.

U. urcalyticum and U. diversum have been isolated from the upper and lower portions of
both the urogenital and respiratory tracts of their respective host species. Isolates have been made
from one or more of these sites in other species of animals, but not from all four sites in any one
specics. This may simply be a reflection of how actively these organisms were sought in a given
host. Overall, however, most isolations from all hosts species (18 total) combined have been made
from the lower genital tract (14/18), followed by upper respiratory (10/18), lower respiratory
(5/18), and upper urogenital (4/18) tracts.'””® U. urcalyticum has also been isolated from placental

and amniotic fluid cultures from pregnant women, areas viewed as an cextension of the upper genital

tract 8,19,21,37. 41, 124

20, 28, 65, 66, 101, 117

Isolations from the products of both spontancous and induccd

abortions™ '®''7 have been well documented. Isolations of U. urealyticum have also been made

016135 49 well as synovial fluid,'" 2" ' from abscess

from the cerebral spinal fluid of infants,
material in older patients,'® *" *! and from human blood " *> 8

Therc have been a wide variety of tests and typing schemes used to differentiate U.
urcalyticum isolates serologically. The original classifications were proposed by Black in 1973, and
used the growth inhibition (GI) test to separate T-mycoplasmas into cight scrogroups.® These same
typing groups were subscquently used for the basis of typing schemes employing indirect
immunofluorescence, indirect hemagglutination, and polyacrylamide-gel clectrophoretic (PAGE)

1512 4nd an indirect

tests,” as well as an enzyme-linked immunosorbent assay (ELISA),
immunoperoxidase (IP) test.* Subsequently, Lin and Kass expanded the groupings to 11 scrotypes,
using a complement-dependent mycoplasmacidal test.” Lin and Kass’ classification retained the
original cight scrotype designations while adding three new, previously unrecognized groups.”
Subscquently, Robertson and associates developed a different grouping system, again rclaining

Black’s original cight groups. Robertson and Stempke added a ninth group, which was different

from any of Lin ct al.’s. new groups.'® Later, they added a 10th group. Then, by using a modified
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ctabolic inhibition test along with a colony epifluorescence test, they were able to combine their
system with Lin’s to produce a 14-group scrotyping system.”™® The 14-scrotype scheme is the
system gencrally used at this time, although some workers have suggested a 16-group system based
on the mycoplasmacidal assay.%*™ Additionally, by using a combination of DNA homology,
restriction endonucleasc DNA digestion patteros, PAGE patterns, and sensilivity to mangancse salls,
these scrogroups can be [urther scparated into two major genomic clusters and one scrogroup,
which does not fit into either cluster?

Association with Various Conditions/Discascs
Urcaplasma urcalyticum is routinely isolated from normal, healthy individuals,

3,
32,43, 54, 112 as

well as from paticnts with a wide varicty of medical problems. Howevcr, isolation from an
individual with a given problem or illness docs not necessarily mean that there is a causal
association between U, urcalyticum and the existence of the condition.
Urcaplasma Infcction in the Upper and Lower Urogcenital Tract

Studics consistently find an association between U. urcalyticum and nongonoccocal
urethritis® '% 2312 and Reiter’s syndrome, a triad of discases that includes urethritis, followed by
conjunctivitis and arthritis® U. urcalyticum has also been isolated from the prostate glands of men
suffcring from chronic prostatitis;'® ' °' however, its ability to cause the condition has not been
established. Likewise, the organisms have beca isolated from the bladder of healthy individuals*
and from the bladder™* and kidney® in cascs of upper urinary tract discascs, such as pyclonephritis.’

U._urcalyticum has been isolated from approximately equal proportions of healthy control
paticnts and women suffcring from pelvic inflammatory discase (PID).*>” [t is possible that it
causcs discasc in a small subsct of women,* and it has been suggested that U._urcalyticum may act
as a secondary or opportunistic invader under certain circumstances.'? '#

Although there is no question that U. urealyticum can be isolated from both men and
women suffering from involuntary infertility or reproductive failure, there is conflicting cvidence as
to whether there is a true association, causal or otherwise, between the organism and the diseasc

process. B 34 45 46.35.56.65.100. 120 [q414150n of U, urcalyticum has been found to be associated with a
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reduction in sperm ccll counts and an increasc in sperm ccll abnormalitics of the male partner of
infertile couples.® There is also good cvidence that the organisms actually colonize specific portions
of the sperm cell, and can be found in association with specific cell anomalics.®
Urcaplasma and Pregnancy Outcomes

There have been numerous studies looking at the association between U. urealyticum and
various prcgnancy outcomes. The majority of studics have shown an association between
Urcaplasma and spontancous abortion,?- 3! %065 66 101 1. 120 1eh gueh there are some conflicting data.*
The association holds up when the spontancous abortions are compared to therapeutic abortions
(Table 1). Studics have also shown an association between chorioamnionitis and infant colonization

31, 53, 67, 95,96

with Urcaplasma® as well as with placental infcction.
vreaplasmad p

Table 1. Isolation rates (percent) of Urcaplasma urcalyticum from the conceptus of spontancous
and induced abortions

TYPE OF ABORTION

Induced Spontancous OR (Clys) p
Robertson et al.? 8.0 240 34 (20, 48) <.001
Somplinsky ct al.” 0.0 62.0 w (1.8, =@ ) 003
Caspi et al- 3.7 321 11.8 (6.9, 16.6) <.001

2 Robertson et al.'"
® Slompinsky ct al.'”?
¢ Caspi ct al.?
Urcaplasma Infcction in Fctuscs and Infants
Rescarchers looking at the relationship between cervical colonization and low birthweight
infants have shown conflicting results. Studics in Mexican-American,” Navajo,* and British
women* failed to find an increased risk of low birthweight outcome with a positive urcaplasma
g P p
cervical culture. However, several other studies have found an increased risk of reduced
birthweight with cervical, ¢ placental,* " or infant nasal/throat™® infection with U. urealyticum.
Maternal endocervical infection with urcaplasma has not been found to be associated with

intrauterine growth retardation (IUGR).*® When considering whether or oot there is an
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5
association between placental infection and [UGR, there are conflicting results®* %7 The difficulty in
comparing these results is that the criteria for IUGR differed from study to study.

Evidence of fetal bronchopneumonic infection with Ureaplasma has been documented as
carly as 19 weeks gestational age. 9% Waites et al.™ dctailed three cases of persistent
pulmonary hypertension in newborns in which the infants were infected with Urcaplasma, two of
whom subsequendy died. Other studies have shown an association between maternal and infant
infection with Urcaplasma and the subsequent development of respiratory discase,” ' '** but not
with prolonged oxygen dependence.'” In a scries of 290 perinatal deaths, Urcaplasma was the only
organism isolated from the lungs of 24 infant; of these, 22 were stillbirths, and 23 were diagnosed as
having congenital pnecumonia.' It has been shown that, among low birthweight infants infected
with Ureaplasma, the lower the weight class, the higher the risk for development of chronic lung
discase (Table 2).7 10513

Although individual cascs of meningitis duc to Ureaplasma infection have been verified,”
prospective studics have given conflicting results as to the association between Urcaplasma and
meningitis.”" "' 13

Urcaplasma has also been found to be associated with perinatal death. I[n a study by
Quinn cl al., Urcaplasma was isolated (rom 56.5% of infants with no known morphologic or
anatomic causc of death, and only 10% of the normal living controls.”

Scrovar Associations with Various Conditions/Discascs

A listing of the scrotypes associated with various conditions for which studics have been
done is compiled in Table 3. Due to various typing methods and schemes used, it is difficult to
compare the results of different studics. Scveral studics failed to find any difference in the
distribution of the different serotypes in normal men,” or normal infants and mothers when tested

for a scrologic response.” However, several studics have found an increasc in certain serotypes in

114, 119, 132 §7

scxually active men and in women who expericnced normal pregnancics.

Although the study by Piot™ did not find an association between any particular scrotype of

Urcaplasma and nongonococcal urethritis (NGU), other studics have found an association.'™* '
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6

Associations havc also been found in cases of chronic prostatitis, and renal stones.!™  Another study
found an increase in the proportion of various serotypes in cases of atrophic pyclonephritis,
glomerulonephritis, and recurrent urinary tract infection.

Table 2. Development of chronic lung discase (CLD) in low birthweight infants by
Urcaplasma status

Study Birthweight Percent CLD p
Criteria Uu + Uu -
Sinchez and Recgan® <2000 g 30 8 <.05
Wang ct al.” <1250 ¢ 72 32 <.0001
Casscll ¢t al.’ <1000 g 82 41 <02

* Sanchez and Regan,'® CLD measured at 30 days of age

® Wang ct al.,”® CLD mcasurcd at 28 days of age

¢ Casscll et al.,? CLD mcasurcd at 28 days of agc

In studies of infertile women,* > increascs of certain scrotypes were found that were

101 ctudies of

different from the pattern found in proven fertile women.® In serologic® and culturce
women with a history of pregnancy loss, there were significant increases in reactions against as
many as [ive different scrotypes of Urcaplasma. Among infants with respiratory discase, there is
evidence for an association between disease with death and two serotypes (serotypes 4 and 8), and
a third serotype was associated with discase and survival (scrotype 5).%
Risk Factors for Infcclion
Infections in Infants

It has been noted that a greater proportion of female infants are infected than males at
birth, and that an infant born vaginally is at higher risk of being infected than one born via cesarcan
scction.” In a study population with six sets of twins delivered vaginally, 66.6% (4/6) of the scts
had an infant infccted with either Urcaplasma or Mycoplasma, although the authors did not

differentiate between the two in this part of the study. In cach case, only the first-born infant was

infected.®  Although the authors did not state why this should be the case, it would scem
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Table 3. Serotypes of U. urealyticum found in association with various conditions

Condition

Serotype

Normal
male urethra
female endocervix
placenta
conceptus
(theraputic abortion)

Nongonoccocal urethritis (NGU)
Chronic prostatitis

Recurrent urinary tract infection (RUTI)
Atrophic pyelonephritis
Glomerulonephritis

Renal stones

Infertility
Spontaneous abortion
Premature rupture of membranes (PROM)
Stillbirth
Respiratory disease
all cases
with death
survived
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rcasonable that during the process of the first infant passing through the birth canal, it became
infected and reduced the population of the organism in the canal to below infective levels.
Additionally, there is a trend for increased risk of infection with decreased birth weight. If this
risk is assessed using as the groups infants <2500 grams and those >2500 grams, those in the
former group are signilicantly more likely to be infected at birth.* Whether the low birthweight is
duc to the infcction or is indicative of an undcrlying condition in the pregnancy which, in turn,
predisposes the infant to becoming infected bas not yet been determined.
Infections in Children
Using urinary culturc isolation as the indicator of infection status,® an age trend in
proportion infected was scen in normal children. There was an increase in proportion infected with
increcasing age, that started carlier in [emales and exhibited a quicker increase to a higher level.
The increasing rate of infection with age may be duc to the cffect of two separate factors, the
sexual activity of the individual and/or the hormonal status of the female.
Scxual Activity and Infcction in Adults
[t has been effectively demonstrated that the degree of scxual activity and particular sexual

practices arc major factors in dclermining the risk of infection in both the male® and the female
(Table 4).* [t has becn shown that even having genital contact without actual intercourse
increases the risk of infcction for the individual. Additionally, the risk of infection increases with
the oumber of diffcrent sexual partners. Not surprisingly, usc of barrier contraceptives reduces the
risk of infection, but docs not climinatc it. When McCormack et al.”” compared sexually active and
inactive women in a predominatcly white population (98.9%), they found an infection rate of only
5.6% in the inactive group and a rate of 49.1% in the active group. The mean age of the study
population was 20.6 ycars. A subscquent study by McCormack and co-workers, using a more
racially diversificd group of women, found infcction rates of 18.6% and 62.1% in the inactive and
active groups, respectively.* However, they did not detail the age composition of this study group.

1.57

Iwasaka ct al.”’ also compared scxually inactive and active women in Japan and found infcction

ratcs of 22.4% [or inactive and 66.7% [or active women. However, the active group was almost 11
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Table 4. Percent Ureaplasmal infection in men and women as a function of sexual activity and contraceptive practices

Female®
Overall Barrier Overall Overall Barrier
Activity Yes No Yes No

No genital contact 0.0 - - 5.6 18.6 - -
Genital apposition 6.7 - - 26.7 - - -
without penetration
Intercourse

Any 359 143 429 49.1 62.1 50.0 66.6

| partner 18.8 10,0 227 37.5 38.3 38.2 39.1

2 partners 26.1 - 353 54.5 54.4 474 57.1

> 3 partners 44.8 21.1 51.5 75.0 76.4 574 83.1

* urinary tract
b vaginal tract
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years oldcr than the inactive group (32.9 vs. 22.4 ycars mcan age). Among pregnant women, the
infection rates ranged from a low of 549 to a high of 9% in different populations
(Table 5).1%4.49.57.70.100
Hormonal Influcnce on Infection Rates in Females

In looking at the influence of hormones on infection ratcs in women, Iwasaka et al.*” found
a vaginal colonization ratc of 48% in ncwborn fcmales, which dropped to 28.6% at 30 days of
age,and to 4.8% at a mean age of 5.8 years. In another study,”’ conducted on a population of
predominantly black girls between the ages of 2 months and 15 ycars, 27% of thosc between the
ages of 2 months and 2 years, 22% of thosc between 3 and 10 years, and 40% of those between 11
and 15 years of age were positive. Forty percent of the girls in the oldest group werc post-
menarcheal. Unfortunately, the authors did not evaluate diffcrences in the pre- and post-
menarcheal girls in this group nor compare thosc who were scxually active with thosc who were not

in order to differentiate between the cffects of hormonal changes and sexual activity.

Table 5. Endoccrvical infection rates in pregnant women of various racial groups

Study group Country Rate (%)
Amcrican Indian* Us 81.2
Black® us 90.0
Caucasian® France 54.0
Caucasian /Hispanic® us 725
Japancsc* Japan 77.9
Unspecificd® us 60.0
Unspecified' us 71.1
* Harrison®
® Hardy et al.®

c

Licpmann et al.”
Iwasaka ct al.¥’
Rehewy ct al.'®
Braun et al."!

™ 0 a
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When Iwasaka ct. al."” evaluated pregnant women, they found an infection rate of 77.9%
(mean agc of 28.8). They then compared the ratcs in pregnancies delivering at <35 weeks (mcan
age 28.4) and >36 wecks (mean age 29.2), and found rates of 70% and 82%, respectively. By 7
days postpartum, the infection rate had dropped to 67.6%, and by 35 days, the ratc had dropped
still further to 23.9%, approximately the same level found in the sexually inactive group. Rchewy
ct al.'® compared rates of infection between sexually active and pregnant women ages 20 to 42, and
found that 42.9% of the sexually active women were infected with Ureaplasma, whereas 60% of the
pregnant women were positive.

One group of rescarchers found an incrcased prevalence of Urcaplasma infections in
women who used oral contraceptives, but due to their study design, they could not explore the
question as to whether hormonal changes or sexual activity was the contributing factor.®

Post-mcnopausal women were also cvaluated. Those with an intact cervix had an infection
rate of 35.7%, and those without a cervix had a rate of only 10%. The overall infection rate of this
group of women was 25%. The ages of the two groups were comparable (61.9 and 62.0 years);
unfortunately, the authors did not determine the scxual activity of thesc women.”’

Other Factors

Savige ct al."'® found that an increased proportion of pre-eclamptic women demonstrated
bladder urine infected with Urcaplasma when compared to normal pregnant women (20% vs. 7%,
p = .01). These rescarchers also found that the organisms were present in higher numbers in the
pre-cclamptic women. On the other hand, Kundsin et al.%’” found a negative association between
placental colonization and matcrnal diabetes or pre-eclampsia. The authors did not state whether
the diabetes was pre-cxisting or gestational, or what level of control was achieved in these women.

Diabectes

[nsulin-dependcent diabetes dcellitus (IDDM, or Type I) is a metabolic disorder charactenzed

by the inability to oxidize carbohydrates, duc primarily to destruction of B-cells in the pancreas,

resulting in the loss of insulin production. Conscquences of this loss are hyperglycemia, leading to
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glycosuria and polyuria. Additionally, aberrations in the process of breaking down fats may lead to
acidosis and ketosis, which may cventually causc coma and death.

The diagnostic criteria for IDDM in non-pregnant adults are any of the [ollowing:®

A. The presence of the classic symptoms of diabetes, i.c., polyuria, polydipsia, ketonunia, and
rapid weight loss in conjunction with a gross and unequivocal elevation of plasma glucose.

B. Elcvated fasting glucose concentration on more than one occasion, as measured by:

venous plasma >140 mg/dl
venous whole blood >120 mg/dl
capillary whole blood >120 mg/dl.

C. I the {asting glucosc concentration does not exceed the criteria in scction B, but there is a
sustained increase in the oral glucose tolerance test (OGTT) concentrations at both 2
hours and at somc other 30-minute sampling point between administration of a 75-gram
glucose dose and the 2-hour sample, as mcasured by:

venous plasma >200 mg/dl
venous whole blood >180 mg/dl
capillary whole blood >200 mg/dl.(page 1049)

The diagnostic criteria for IDDM in children are cither onc of the [ollowing:®

A. Prescnce of the classic symptoms of diabetes, as in section A for adults, along with
a random plasma glucose concentration >200 mg/dl.

B. If the child is asymptomatic, then both an clevated fasting plasma glucosc concentration and
a sustained glucose concentration during the OGTT on more than onc occasion using the
same criteria as in section C, above, using a modified dose of oral glucose (1.75 g/kg idcal
body weight up to 75 g), concentrations measured by:

Fasting valuc:

venous plasma >140 mg/dl
venous whole blood >120 mg/dl
capillary whole blood >120 mg/dl.

2 hour OGTT values:

venous plasma >200 mg/di
venous whole blood >180 mg/dl
capillary wholc blood 2200 mg/dl.(page 1049)

Non-insulin-dependent diabetes mellitus (NIDDM, or Type II) is a form of diabetes that
usually, but not cxclusively, has its onset after the age of 40. Sixty to 9% of all cases of NIDDM

are obese. NIDDM diabetics do not require the usc of insulin to control their illness, although it
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may be used to correct some conditions associated with the discase, and they are not prone to the
development of ketosis. The NIDDM diabcetic may produce serum levels of insulin that are
elevated, normal, or low. In the obese subclass of patients, the control of their weight may be
cnough to improve their glucose tolerance. NIDDM is diagnosed based on a fasting plasma glucose
level >140 mg/dl, without the other signs and symptoms of diabetes associated with IDDM
(ketosis, etc.).®? The secondary complications associated with IDDM, such as hypertension,
retinopathy, and ncphropathy, arc also seen in individuals with NIDDM."™®

Gestational diabetes mellitus (GDM) is a carbohydrate intolerance that is first diagnosed,
or has its onsct, during pregnancy. This intolerance usually resolves after the completion of the
pregnancy. It may be controlled cither with dict or insulin therapy. The criteria for diagnosis is a
100-gram oral glucose tolerance test during a pregnancy that yiclds 2 or more glucose
concentrations equal to or greater than the following:®

A. Vcnous plasma

Fasting: 105 mg/dl
1 hour post ingestion 190 mg/dl
2 hour post ingestion 165 mg/dl
3 hour post ingestion 145 mg/dl.

B. Vcnous or capillary whole blood

Fasting: 90 mg/dl
1 hour post ingestion 170 mg/dl
2 hour post ingestion 145 mg/dl
3 hour post ingestion 125 mg/dl. (page 1050)

Diabctes during pregnancy is classificd based on time or age of onset and secondary
complications present.™ The classifications routinely used are listed in Table 6. The general
criteria for the diagnosis and classification of DM arc illustrated in Figure 1.

Hypertension
The diagnosis of chronic hyperiension (CHT) in adults is confirmed when the average of
two or more diastolic blood pressure readings is 90 mmHg or higher on at least (wo subsequent
visits, or when the average of two or more systolic blood pressure readings is higher than 140

mmHg on two or more subsequent visits.*®
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Table 6. White™ classification of diabetes in pregnant women

CLASS CRITERION
Class A

A, Glycosuria with a positive OGTT insulinopenia

A, Abnormal OGTT with hyperinsulinism

A,y Obesity with an abnormal OGTT and insulinopenia
Class B Maturity onset (age over 20), duration

< 10 years, no vascular lesions

Class C
G Onsct age 10-19 years
C Duration of 10-19 ycars
Class D
D, Onset <10 years of age
D, Duration >2() years
D, Benign retinopathy
D, Calcified leg vessels
Ds Hypertension
Class E Calcification of pelvic arteries
Class F Ncphropathy
Class G Many failures
Class H Cardiopathy
Class R Proliferating rctinopathy
Class T Renal transplant

Gestational, or pregnancy induced hypertension (PIH) is defined as cither a singlc
mecasurement of a diastolic blood pressure > 110 mmHg or two consecutive mcasurements of
diastolic blood pressure of 9 mmHg, 4 or more hours apart.*® Pre-eclampsia is defined as
proteinuria in addition to either CHT or PIH. Protcinuria can be diagnosed either by one 24-hour
urine collection, with total protcin excretion of >300 mg per 24 hours, or by two “clcan-catch-
midstrcam” or catheter specimens collected >4 hours apart, with 1 g/l of albumin or 2+ or more
on a reagent strip or sulfosalicylic acid "cold" test, or 0.3 g/l of albumin or 1+ on a reagent strip

when the specific gravity of the urine is <1.030 and the pH is <8.0.% Eclampsia has thc samc
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diagnostic criteria as pre-cclampsia, with the addition of the occurrcnce of convulsions during
pregnancy or labor, or up to 7 days postpartum, which arc not caused by epilepsy or any other

preexisting convulsive disorder.?
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Fasting plasma glucose
= 140 mg/dl on more
than one occasion

Yes

DIABETES

Onset during
pregnancy ?

Diabetic symptoms
with unequivocal
hyperglycemia

No

GDM

Yes

Insulin - dependent
and ketosis prone ?

No

IDDM

Figure ).

Obese NIDDM
Nonobese NIDDM

Diagnosis and classification of diabetes mellitus,

C_NIDDM__>

Yes

Obese ?

No

91



CHAPTER 2
RATIONALE
Diabetes
It has beea shown in a retrospective study that diabetic women are at increased risk of
endometritis and wound infection after a Cesarean section delivery.”” This increase has been seen
in both normal and diabetic pregnancies as the overall risk of subsequent infection after delivery
increased (Table 7). High risk was dcfined as cither rupture of membranes or labor prior to

Table 7. Infection rates (percent) of low- and high-risk pregnancies of diabetic and
non-diabetic women

Low risk High risk p
Non-diabetic 1.8 6.0 NS
Diabclic 9() 250 067
p 042 032 <.001°

* High-risk diabetic compared against low-risk non-diabetic pregnancy

Cesarcan section, and low risk as not having cxperienced cither. Diabetics were at a significantly
higher risk of infection in both categories of low and high risk when compared to non-diabetics in
the same classifications. Pregnant diabetic patients have also been shown to be at increased risk for
infection with Group B Streptococcus [RR 2.04, CI (level not specified) 1.03, 3.79; p <0.05]. The
increase in risk was csscntially the same whether the diabetes was gestational or pre-existing.”®
Among the general non-pregnant population of individuals infected with Lancefield Group C or G
Streptococci, there was an association with DM as a predisposing condition.'® '

Animal studies in rats with chemically induced diabetes have demonstrated changes in

protein metabolism in both the placenta and fetus.”® '™ In the placenta, the rates of protein

17
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synthesis were comparable in both normal and diabetic animals throughout the pregnancy.
Howevecr, late in the pregnancy, therc was a dramatic decrease in the degradative rate of protein in
the placentas of the diabetic animals, which, in the face of unaltercd synthesis rates, led to the
development of enlarged placentas.'® In the [ctus, the rate of protein synthesis was lower in the
fetuses of diabetic rats than that of normal animals. Additionally, the rate of protein degradation in
the fetuses of the compromised animals was increased, which led to the production of smaller
fctuses.® A similar mechanism may also play a role in the growth-impaired human fetus. An
alteration in the balance between the synthesis and degradation of protein could lead to an excess of
urca, one of the byproducts of protein metabolism, providing an increase in availability of a
substrate for Urcaplasmal growth.

Hypertension

It has been shown that, during pregnancy, therc is a significant shift to the right of the
oxyhemoglobin dissociation curve (Psg) during each trimester. The shift increases with gestational
age, which makes morc oxygen availablce to the fetus as the pregnancy progresses. However, in
pre-eclamptic women at term, the Pgg curve is shifted to the left of that of a normal non-pregnant
woman, which would lcad to reduced availability of oxygen for both mother and fctus, and
significantly so, when compared to the cxpected value of a normal pregnant woman (p<.001).% In
a subsequent study, it was found that the carboxyhemoglobin levels were significantly increased in
pre-cclamptic women as compared to normal pregnant women (2.8% vs 0.7%, p<0.001), reducing
the availability of oxygen. This study reconfirmed the lower Py values found in the earlier study,
and proposed the incrcased levels of carboxyhemoglobin as the mechanism for the lowered Py,
curve.”® Reduction of available oxygen in the maternal and fetal cnvironment may be advantageous
for the growth of U. urealyticum, a microacrophilic organism.

A study by Musci and coworkers® has demonstrated mitogenic activity in the scra of pre-
eclamptic women, indicating endothelial cell injury, and Rogers ct al.'™ demonstrated an endothelial
cell cytotoxic serum factor in precclamptic women. This injury can causc the secretion of mitogens

and vasoactive factors, due to the production of peptide growth factors by the endothelial cells or
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by the release of stored products by activated platelets. These components, or their degradative
products, could act as growth promoters or substrates for Ureaplasma. Cellular injury could also
compromise the integrity of the endothelial lining of the blood vessels, allowing easier passage of
any infectious agent into the blood and through the placental barrier.

Hypotheses
Two hypotheses were tested in this study. Either maternal diabetes, or maternal
hypertension, by virtue of physiologic changes in the maternal-uteroplacental environment due to
either of these conditions, expose the placenta to an increased risk of infection with Ureaplasma
urcalyticum. Secondly, hypertension will be further subdivided into chronic and pregnancy-induced

(acute) hypertension, to sce if cither type has a greater effect on the risk of infection.
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CHAPTER 3
METHODS
Study Design

A cross-sectional study of Cesarean scction births without rupture of the fetal membranc
was conducted. This sampling controlled for the possibility of infection due to contamination by
passagc through the birth canal, or by migration of the organism back to the placenta after the
rupture of the fctal membranes. The study population consisted of all women who had a Cesarean
scction performed at the University of Alabama at Birmingham Medical Centers between
October 26, 1987, and July 31, 1990. Only thosc women who delivered an infant with an intact
fetal membranc during this time were enrolled in the study. If a woman met the critcria for
enrollment into the study more than once during the study period, only the first delivery was
included in the analysis.

The specific aim of this study was to cvaluate if there is an increased prevalence of
placental infection with Urcaplasma urcalyticum among pregnant women with the predisposing
conditions of matcrnal diabetes or hypertension. The diabetic conditions considered in this study
arc insulin dependent diabetes dellitus (IDDM), non-insulin independent diabetes mellitus
(NIDDM) and gestational diabetes (GDM). These conditions were considered as a single group.
Hypertensive conditions included in the study were both chronic (CHT) and acute, also called
pregnancy induced (PIH), hypertension. The conditions were considered individually by subgroups
of the major hypertensive complications (pre-existing or pregnancy-induced, superimposed), as well

as the pooled groups (all diabetes or all hypertension).

20
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P r Calculation
Prior to closing the data collection period, power estimates were developed. based on the
population characteristics (Table 8) and ratc of enrollment in December of 1989. If the rate of
enrollment per month remained constant, and the proportions of complications and the incidence
of infections remained the same, there would have been an estimated 573 births enrolled by the end
of July 1990, the originally anticipated ending datc for this study. The estimated numbers for the

various subgroups of this population are listed in Table 9. Using the formula:

Power = 1 - ®(A), for a binary outcome measurement using a chi-square approximation
with non-uniform allocation, where:

®(A) = proportion of area of a N(0,1) distribution that is to the left of a point A, and

,.. Zay/PQIn+PQJn,- |P.-P,|
VPR +P.Qyn,

with: Z, = Z value for error level
P = proportion of population infected
Q = proportion of population not infected

P, = proportion of comparison population infected

P. = proportion of population with complication infected ( hypothesized )

n, = number in comparison group

n, = number in complication group,
the proportions in Tablc 8, and the n’s [rom Table Y, power cstimations for a 1-tailed test were
produced with a hypothesized 2-fold increase in infection rate for the complication groups for the
estimated population size at the closing date for this study (Table 10). Because the biological
changes would be cxpected to be the same for all types of diabetes, although they would be acting
for a shorter duration in gestational diabetes, it seemed both reasonable and appropriate to pool
these conditions.

Accepting an error rate of .10, all classes of complications would have 2 power >.80. If a

morc conservative error rate of .05 is used, then the power for the chronic hypertension group
drops to <.80.

Power cstimates were also calculated for several different odds ratios (1.5, 2.0, 2.5, and

3.0), using the one-sided test at two error levels. The curves for the differing ORs for the different
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Table 8. Characteristics of the mothers and infants enrolled into the study population through
December 31, 1989

Number Percent
Mother Total 433
Infected 50* 115
Confirmed diabetes 61 14.1
(pre-existing and
gestational)
Chronic hypertension 45 10.4
Pregnancy-induced
hypertension 79 18.2
Hypertensive illness 117 27.0
Placentas  Total 455
Infected 55 12.1
Sets of twins 23
At lcast one
placenta infected 9 39.1
Both placentas
infected 5 21.7 55.5°
Only onc infant
with intact membranc 1 44

* Number of women yiclding at lcast onc infected placenta
® Percent of infected sets (5/9)

complication groups arc presented in Appendix 1. As can be scen from the curves, should the OR
actually be >2.5, there would be adequate power Lo detect this. However, if the true OR for any
group should be 1.5, all of the groups would have power <.80.
Data Collcction
Infection status
Placentas were collected aseptically at delivery, and laboratory personnel were notified.

The placentas were refrigerated until processing, usually within one hour of birth. Using ascptic
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Table 9. Estimated study sizc and characteristics

no n,
All diabetics 81 492
Chronic hypertension (CHT) 60 513
Pregnancy-induced
hypertension (PIH) 137 436
CHT or PIH 155 418
Total infected 67 506

* = Numbcr in population with condition
Number in population without the condition

Table 10. Power calculations for cstimated study population (N =573), with a 2-fold increase in
the proportion infected

Group Number Powcr
n? n,’ a=.10 a=.05

Diabctes (all classes) 81 492 91 85
Chronic hypertension 60 513 84 .76
Pregnancy-induced 137 436 97 94
hypertension

Either hypertensive 155 418 97 95
complication

* = Number with the complication of intcrest
Number without the complication of interest

I

it

technique, the chorioamniotic membrane was removed from the placenta with a sterile blade, and
three to five scts of parallel incisions were madc on the fetal side of the placenta. For cach sct of
incisions, the surface layer of the placenta between the two incisions of the sct was peeled back, and
three swabs were swabbed between the chorion and amnion of onc of the incisions. One swab was

uscd to make a slide for gram staining, and the remaining two were used to inoculate 1.5-2.0 ml of
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2-sucrosc phosphate (2SP). The swabs were expressed and discarded, and the resuiting suspension
was used to inoculate culture broths and plates for the isolation of Urcaplasma, Mycoplasma, other
acrobic and anaerobic bacteria, and fungi. From the second incision of cach set, at least 1 cm® was
teased out into a sterile petri dish and thoroughly minced in 1.8 mis of 2SP, and the rcsulting
suspension was used to inoculate the media. For each inoculum, approximately 0.5 ml was drawn
up into a 10-cc syringe, and 0.1 ml was inoculated into onc tube cach of Chopped Mcat
Carbohydrate Media (CMC), Brain Heart Infusion Broth (BHI), Tricosel, and McCoy cell line cell
culture. Dilutions of the original inoculum were madc by adding 0.1 ml of the original suspension
10 0.9 ml cach of 10B'"* with Cefobid and SP4"?"'® with Cefobid, and then making scrial 10-fold
dilutions out through the 10* dilution.

Using an 0.01-m! calibrated loop, the following agar plates were inoculated with the original
2SP suspensions and streaked for isolation: two plates of Campylobacter medium (Campys), and
one cach of chocolate agar, sabaroud dextrose agar (SAB), human blood-twcen 80 agar (HBT), and
pre-reduced Columbia blood agar (CBA). A plate of A8'® agar was divided into scctions, and 0.02
ml of the original 2SP inoculum and the 10B dilutions were spot-inoculated onto the plate for
colony counts. Incubation conditions for the various media and the organisms isolated from them
arc listed in Table 11.

If growth was observed in the BHI or CMC, a gram stain was madc, and thosc media were
inoculated onto appropriatc media for isolation and identification of the organisms present. BHI
was inoculated onto blood agar (BA) and cosin-methylenc blue agar (EMB), which were incubated
at 37°C for 2 days under aerobic conditions, and onto chocolate agar, which was handled as shown
in Table 11. CMC was inoculated on BA, chocolate agar, and CBA, and incubated as previously
noted.

Urcaplasma and Mycoplasma were identified by their growth in the appropriate medium
and morphologic characteristics on A8 medium. Aerobic bacteria other than Ureaplasma were
identified using the API strip systems [or gram positive and gram negative organisms, and the

anacrobic organisms were identificd using gas liquid chromatography (GLC) and additional sugar
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Table 11. Incubation conditions for culture media and organisms

Medium Form Atmosphere Temperature Days Organism
¢0) held
BHI Broth Aerobic 37 7 Aerobic bacteria other than Ureaplasma
10B Broth Aerobic 37 14 Ureaplasma
SP4 Broth Aerobic 37 60 Mycoplasma
Trichosel Broth Aerobic 37 5 Tricomonas
SAB Agar Aerobic 37 30 Fungi
A8 Agar 5% CO, 37 14 Ureaplasma, Mycoplasma
HBT Agar 5-10% CO, 37 2 Gardenerella vaginalis
Campys Agar 5-10% CO, 37,42 2 Champylobacter
Chocholate Agar 5-10% CO, 37 2 Bacteria other than Urcaplasma
Chlamydia TC* 4.5% CO, 37 2 Chlamydia
CMC Broth Anaerobic 37 5 Anaerobic bacteria
CBA Agar Anaerobic 37 5 Anaerobic bacteria

* TC = Tissue culture, cyclohexamide treated McCoy cell mono-layer.
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utilization tests, as necded. Chlamydia were identified using fluorescein-conjugated monoclonal
antibodies and immunofluorescent microscopy to visualize inclusion bodies in the McCoy cells.
Trichomonas was identificd by examining a wet prep after 2 and 5 days of incubation, at 450X
magnification using bright ficld illumination.

Matcrnal Characteristics

Maternal characteristics required for analysis were obtained from the Obstetrical
Automated Record System (OBAR) and the University Hospital’s medical records. OBAR is an
intcgrated, computerized medical record system, which draws on obstetrical patients from the
University and Cooper Green Hospitals, and the Jefferson County Health Department Clinics.
Information for the OBAR system on the mothers and fetuses was collected during prenatal visits,
and maternal and infant information was collected at delivery on standardized forms (Appendix 2).
Prenatal clinic records are validated by a monthly medical records audit, whereby a random sample
of the previous month’s records arc reviewed to compare against the data actually entered into the
OBAR database. The discharge summary for cach birth undergocs a chicf resident’s review
comparing thc summary against the actual records.

In this study, pre-cxisting diabetes was defined as an established history of diabetes, either
by abnormal blood glucose levels, as described previously, or a documented history of treatment
with cither anti-diabetic drugs or diet, in a non-pregnant individual. A history of previous incidence
of gestational diabetes that resolved after delivery was not counted as a current diabetic.
Gestational diabetes was dcfined as diagnosis made during the current pregnancy, in a woman with
no history of diabetes during non-pregnant periods of life. Diagnostic criteria included cither a
documented 3-hour oral glucose tolerance test with a minimum of two abnormal rcadings, multiple
fasting blood glucose levels > 140 mg/dl, or documented usc of any anti-diabetic trcatment initiated
during the pregnancy.

For this study, a woman was classified as a chronic hypertensive if she had documented
cvidence of hypertension during the non-pregnant periods of her life. Evidence consisted of cither

the appropriate increasc in blood pressure, as previously described, or documented trecatment with
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any antihypertensive agent. An increase during the first trimester was considered to be a case of
chronic hypertension. Pregnancy-induced (acute) hypertension was verified by a documented
increase of blood pressure occurring alter the beginning of the second trimester. The minimum
readings required were cither two diastolic readings >90 mmHg or two systolic readings > 140
mmHg, or one of each, separated by at least 6 hours, or a single diastolic reading >110 mmHg. A
woman who cxperienced acute hypertension during a previous pregnancy that resolved with no
further signs or symptoms of hypertension during the intervening time or the currcnt pregnancy was
not classified as a hypertensive for purposes of this study.

Validation of Complication Status

The complication status of the women in this study was validated by a medical record
review. All records indicating the presence of one of the complications of interest were requested
from the University Hospital Medical Records Division and reviewed, using the previously detailed
criteria for determination of complication status. Any record with no indication of a complication
but with missing data was also reviewed. Finally, a 20% random sample of the remaining records
with all information present and without any indication of complications was also reviewed.

Data Analysis

The indcpendent variables considered were: 1) any diabetes, 2) pre-existing hypertension,
and 3) gestational hypertension. Pre-cxisting diabetes and gestational diabetes were cvaluated as a
single group. The hypertensive classes of conditions were evaluated both individually and as a
group.

The outcome variable was whether or not the mother expericnced a pregnancy in which
onc or more placcntas were infected with Ureaplasma urcalyticum. Infection status was ascertained
by culturing cach placenta. Culture material consisted of both swabs and tissuc inoculated on solid
agar and in liquid media. A placenta was considered to be positive for Ureaplasma if at lcast one
of these samples produced growth of the organism. The individuals who determined the culture

status of the placentas were blinded to the complication status of the women tested.
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Confounding variables controlled for in the analysis included the following: maternal age,
race, marital status, socioeconomic status (measured by level of education and insurance coverage),
smoking status, presence of placental infection with any other organisms, prescnce or absence of
labor and the duration of labor when present, pre-term delivery both during the present and
previous deliveries, and primigravida status.

Analysis of the maternal data sct consisted of comparing the proportion with the target
condition in the women with placentas infected with Ureaplasma against women whose placentas
had no evidence of placental infection with Urcaplasma.

Chi-squarc analysis of the 2 X 2 contingency tables was conducted on both the crude data
and the data stratified by the appropriate subclasses of the complications. When appropriate, duc to
small numbers, Fisher’s exact test was used, rather than the chi-square.

Logistic regression analysis was used to determine the odds ratio (OR) and confidence
intcrvals for the risk of a mother producing an infected placenta given the mother’s complication
status during her pregnancy. Use of this type of analysis allowed for building a model that took
into consideration the known risk factors for infcction with Urecaplasma. Various models have been
uscd to determine risk factors for infection with Ureaplasma in different populations,* *% 53 7. 80.81.95

Variables that have been associated with infection and were included in the initial model arc as

67, 80 . 53, 67 67,81

follows: race,”* maternal age,* marital status,®”%' smoking,®”-* concurrent bacterial infection of
the placenta® * duration of labor,** and SES as dctcrmined by years of education.® As we had
access to information concerning insurance coverage, we also uscd this as a measure of SES. For
all analyses, a p-value <0.05 was considered a significant result, p-values >0.05 - 0.10 were given as
their actual value, and p-values >0.10 were considered not significant and prescnted as NS.

Becausc the hypothesis was that there would be an increased risk of infection with Urcaplasma in
the complication groups, chi-square and Fisher’s cxact tests were 1-tailed. Multivariate logistic

regression probabilities were reported as 2-tailed: any differcnce from the null expectation of no

difference.
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CHAPTER 4
RESULTS
mparison of Study Population Grou

Between October 26, 1987 and December 31, 1990, a total of 8,222 deliveries were
recorded in the OBAR system for the University Hospital. The type of delivery was classified as
either vaginal (VAG), Cesarean section with rupturcd membranes (CRM), or Cesarean section with
intact fctal membranes (CIM). Of the 8,222 deliveries, 256 were not classilied as to the type of
delivery experienced. The characterization of the types of deliveries is shown in Figurc 2. Of the
815 Cesarean scction deliveries, 646 were enrolled into the study, and 169 werc missed due to duty
clerks and nurses not informing the study nurse on call that a delivery had taken place so that the
specimens could be processed. Onc woman eanrolled who delivered twins was excluded when it was
determined that the Cesarean section was for the second infant following a vaginal delivery of the
first infant.

Dcemographic characteristics of the different delivery groups arc listed in Table 12. The
three delivery groups differed significantly from cach other (Table 12). The racial composition of
the VAG group was comparable to that of the CRM group, with the proportion of blacks bcing
almost 2-fold greater than whites in both groups (Table 13). However, the proportions of blacks
and whites were approximately cqual in the CIM group, which was significantly different from
cither of the other two groups (Tables 14 and 15). The marital status characteristics did not differ
significantly between the two Cesarcan groups, but cach group did differ from the vaginal dclivery
group. This diffcrence was duc catirely to differences between the black women in cach group
(p <0.05 for VAG versus CRM and VAG versus CIM). Mcan maternal age at delivery differed

significantly among all three groups, with the vaginal delivery group being the youngest,
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ALL UNIVERSITY HOSPITAL DELIVERIES
N = 8,222

256 unclassified as to type of delivery o

VAGINAL CESAREAN
DELIVERIES DELIVERIES
o = 5893 n = 2073
72 25
RUPTURED INTACT
MEMBRANES MEMBRANES
n = 1258 n = 815§
15 10
MISSED EVALUATED
DELIVERIES DELIVERIES
n = 169 n = 645

Enrolled n = 646, 1 twin birth excluded

2

* = percent of total delivery population during study period.

FFigurc 2. Study admission flow chart.
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Table 12. Population characterization for University Hospital deliveries between October 26,

1987 and December 31, 1990

31

TYPE OF DELIVERY

Vaginal Cesarean Cesarcan
rupturcd intact
mcmbrane mcmbrane
carolled
(n = 5893) (n=1,258) (n = 645)
% Racc White 346 338.1 474
Black 64.9 615 522
Other 0.5 0.4 0.4 ***
% Marital status Single 54.1 48.1 40.8
Married 374 448 504
Divorced 4.2 35 42
Scparated 4.1 33 44
Widowed 03 0.2 02 ***
Mecan maternal age 243 256 263 ***
Mcan years of education 11.8 12.1 12,1 ***
% w/ Mecdical coverage Insured 119 30.5 320
Indigent 88.1 69.5 68.0 ***
% Previous C-scction 23 6.7 123 ***
Mean hours of labor 15.7 20.6 113 ***
Mean birth weight (gms) 30419 279%.1 26623 ***
Mcan gestational age (weeks) 377 36.5 36.1 ***
% Pre-term delivery 213 374 443 ***
% Post-term delivery 0.5 1.0 09 *
% Multiple births 8.7 132 5.6 ***
% Smoked during pregnancy 193 15.8 256 ***
% Alcohol use during pregnancy 10.9 7.7 10.1 *
% Any history of drug use 83 6.1 3.9 **
% Anomalics 1.8 5.1 6.7 ***
% History of venerial diseasc 1.2 14 14.8 ***
% Maternal infection during pregnancy 83 79 65
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Table 12. - Continued.

TYPE OF DELIVERY

Vaginal Cesarcan Cesarean
rupturcd intact
membranc membrane
cnrolled
(n = 5893) (n=1,258) (n = 645)
% Urinary tract infection during pregnancy 2.0 22 10.6 ***
% Amnionitis 54 9.6 1.4 ***
% History of kidney diseasc 8.8 12.1 135 **
% History of hcart discase 3.6 4.4 6.7 *
% Hypertension (delivery history) 82 194 269 ***
% Diabetes (delivery history) 29 8.4 4.9 ***

* p £.05 comparing all three groups.
** p £.001 comparing all three groups.
*** p <.0001 comparing all three groups.
(24.3 years), followed by the group with ruptured membranes (25.6 years), and the intact
mecmbrancs group (26.3 years). The differences between the VAG and CRM groups were due
primarily to diffcrences between the blacks (23.9 versus 25.3 years, p <0.001), and entirely from
the blacks for the CRM/CIM comparison (23.3 versus 26.1 years, p <0.05). Mecan years of
education were comparable for the VAG and CIM groups, and the two Cesarean section groups
were comparable. However, even though the mean years of education were equal for the two
Cesarean scction groups (12.1 years), when each group was compared against the VAG group, the
CRM was found to be significantly differcat from thc VAG group. This finding can be attributed
to the diffcrences in sample sizes and that the variances were equal only for the VAG and CRM
groups of women.

The women who required a Cesarean scction were approximately 3 times as likely to have
some type of commercial medical insurance than those who delivered vaginally. Women in the
CRM group were about 3 times as likely, and the CIM group 5 timces as likely as women in the

VAG group to have had a previous Cesarean section. These differences were comparable across
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Tablec 13. Comparison of maternal characteristics of women expericncing cither a vaginal deliver
or a Cesarcan section with ruptured fetal membrancs

TYPE OF DELIVERY

Vaginal Cesarcan
ruptured
membranc
(n = 5,893) (n = 1,258)
% Race White 34.6 38.1
Black 64.9 61.5
Other 0.5 04
% Marital status Single 54.1 48.1
Married 374 43
Divorced 4.2 35
Separated 4.1 33
Widowed 0.3 (02 ***
Mean maternal age 243 25.6 ***
Mean years of education 11.8 12.1 **
% w/ Medical coverage Insured 11.9 30.5
Indigent 38.1 69.5 ***
% Previous C-section 23 6.7 ***
Mcan hours of labor 15.7 20.6
Mean birth weight (gms) 3041.9 2796.1 ***
Mean geslational age (weceks) 37.7 36.5 ***
% Pre-term delivery 213 374 ***
% Post-term delivery 0.5 1.0 *
% Multiple births 8.7 132 ***
% Smoked during pregnancy 19.3 158 *
% Alcohol usc during pregnancy 10.9 7.7 **
% Aany history of drug use 83 6.1 *
% Anomalics 1.8 S.1
% History of vencreal disease 12 1.4
% Maternal infection during pregnancy 8.3 7.9
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Table 13. - Continued.

TYPE OF DELIVERY

Vaginal Cesarean
ruptured
membrane
(n = 5,893) (n = 1,258)
% Urinary tract infection during pregnancy 20 22
% Amnionitis 54 96 ***
% History of kidney discasc 88 12.1 *
% History of heart disease 3.6 44
% Hypertension (delivery history) 82 194 ***
% Diabetes (delivery history) 29 84 ***
*p <05
**p <.001
**+*p <.0001

the raccs. The mean length of labor was comparable for the VAG and CRM groups (Table 13),
but the time was significantly shorter for the CIM group, regardless of the comparison group
(Tables 14, 15).

There was a downward trend in both mean birth weight and gestational age at delivery,
with the highest being the vaginal delivery group, followed by Cesarean scctions with ruptured
membranes, and, finally the study group of Cesarcan sections without ruptured membrancs. When
comparing thesc groups, however, it must be noted that the averages for the vaginal and Cesarcan
section with ruptured membranes would reflect the age when the fetus actually was instigating labor
and delivery. Many of those in the intact membrane groups had an iatrogenic gestational age,
reflective of when the physician decided to deliver the fetus, regardless of whether or not that
would have been the actual time at which the fetus would have becn delivered naturally, without
intervention. This point may also help explain the increasing proportion of preterm births in the
groups. Although the proportion of post term (>42 weeks) deliveries was comparable between the
two Cesarean scction groups, therc was an approximately 2-fold increase over that seen in the

vaginal deliveries.
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Tablc 14. Comparison of matcrnal characteristics of women experiencing cither a vaginal delivery
or a Cesarean section with intact fetal membranes

TYPE OF DELIVERY

Vaginal Cesarean
intact
membranc
enrolled
(n = 5893) (o = 645)
% Racc White 34.6 474
Black 64.9 522
Other 0.5 04 ***
9% Marital status Single 4.1 408
Married 374 504
Divorced 42 4.2
Scparated 4.1 44
Widowed 03 02 **=*
Mean matcrnal age 243 263 ***
Mean years ol cducation 11.8 12.1
% w/ Medical coverage Insured 11.9 3240
Indigent 88.1 68.0 ***
% Previous C-scc 23 123 ***
Mean hours of labor 15.7 13 *
Mcan birth weight (gms) 3041.9 26623 ***
Mean gestational age (wecks) 377 36.1 ***
% Pre-term delivery 213 443 ***
% Post-term delivery 0.5 0.9
% Multiple births 8.7 56 *
% Smoked during pregnancy 19.3 256 **
% Alcohol usc during pregnancy 10.9 10.1
% Any history of drug usc 8.3 39 *
% Anomalics 1.8 6.7 ***
% History of venercal disease 1.2 148 ***
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Table 14. - Continued.

TYPE OF DELIVERY

Vaginal Cesarean
intact
membranc
carolicd
(n = 5,893) (n = 645)
% Maternal infection during pregnancy 83 6.5
% Urinary tract infection during pregnancy 20 0.6 ***
% Amnionitis 54 1.4 ***
% History of kidncy discase 8.8 135 *
% History of heart discasc 3.6 6.7 *
% Hypertension (dclivery history) 8.2 26,9 ***
% Diabetes (delivery history) 2.9 14,9 ***
*p <05
**p <001

*** p <.0001

There was a higher proportion of multiple births comparing Cesarean scctions with
ruptured membrancs to vaginal deliverics, and a smaller proportion when comparing Cesarcan
scction with intact membranes population to the vaginal delivery population.

There was an increased proportion of women who smoked during their pregnancy in the
intact membrane group as opposed to the other two groups, and a slight decrcase in a history of
drug abuse. The regular usc of alcohol during pregnancy varied greatly among the three groups.
There was a 2.8- to 3.7-fold increasc in fctal anomalics in the Cesarcan section groups as compared
to the vaginal delivery group. The history of venercal disease was increased in the women with
intact membrancs (8.9%) as compared to the other two groups (1.2% for vaginal deliveries and
1.4% for Cecsarcan scction with ruptured membranes). The history of urinary tract infections
during the pregnancy was increased 5-fold in the intact membrane group when compared to the
other two groups. Amnionitis was increased in the group who had a section with rupture of

mcmbranes and decreased in the intact membrane group, when compared to the vaginal dclivery
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Table 15. Comparison of maternal characteristics of women experiencing a Cesarcan section
delivery with or without intact fetal membrancs

TYPE OF DELIVERY

Cesarean Ccsarean
ruptured intact
membrane membranc
enrolled
(n = 1,258) (n = 645)
% Race White 38.1 474
Black 61.5 522
Other 04 0.4 ***
% Marital status Single 48.1 40.8
Married 44.8 504
Divorced 35 42
Separated 33 44
Widowed 02 02
Mean maternal age 256 263 *
Mean years of education 12.1 12.1
% w/ Medical coverage Insured 305 320
Indigent 69.5 68.0
% Previous C-sec 6.7 123 **
Mean hours of labor 20.6 11.3 *=
Mean birth weight (gms) 2796.1 26623 *
Mean gestational age (wecks) 36.5 36.1
% Pre-tcrm delivery 374 443 *
% Post-term delivery 1.0 09
% Multiple births 132 5.6 ***
% Smoked during pregnancy 15.8 256 ***
% Alcohol use during pregnancy 1.7 10.1
% Any history ol drug use 6.1 39
% Anomalies 5.1 6.7
% History of venercal disease 1.4 148 ***
% Malernal infection during pregnancy 7.9 6.5
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Table 15. - Continued.

TYPE OF DELIVERY

Cesarcan Cesarcan
ruptured intact
membrane mcmbranc
enrolled
(n = 1,258) (n = 645)
% Urinary tract infection during pregnancy 22 10.6 ***
% Amnionitis 9.6 1.4 ***
% History of kidney discasc 12.1 13.5
% History of hcart disease 4.4 6.7
% Hypertension (dclivery history) 194 269 ***
% Diabetes (delivery history) 84 149 ***
*p <05
** p <001
*** p <0001

group. The history of other maternal infections ¢xcluding urinary tract infections during the
pregnancy, such as respiratory infections, vaginitis, and tuberculosis during the pregnancy, was
comparable for all of the groups.

There was a increasce in the prevalence of kidney disease in women who cxperienced a
Cesarean section compared to the vaginal delivery group. The women who were delivered with an
intact membrane had between 1.5 and 2 times the amount of reported heart discase, as compared to
cither of the other two groups. Using the vaginal delivery group as a baseline, there was a 2.4-fold
increase in the proportion of women with reported hypertension at the time of delivery in the
women in the ruptured membrane group, and a 3.3-fold increase in the women in the enrolled
intact membranc group. There was a 3- to 4-fold increase in diabetes at delivery for the Cesarcan
delivery groups compared to the vaginal dclivery group.

Of the 169 appropriate deliverics missed, information was availablc only for those that

occurred during the last 2 full years of the study (1989 and 1990, N = 76). The only characteristics
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for which the cnrolled and missed groups differcd werc mean gestational age (p <.001), mecan birth
weight (p <.0S), percent preterm delivery (p <.05), and percent multiple births (p <.0001) (Table
16).

Validation of Complication Status

A 20% random sample of all records that were marked negative in all of the possible
variable ficlds for cach complication was sclected for full medical record review to determine if
there was any evidence of diabetes or hypertension present. Of the 27 records cxamined, none
showed any cvidence of missclassification. All records with cither any indication of a complication
or a ncgative status with missing data were reviewed to acertain complication status. Of the 411
women listed as non-diabetic, 1 was positive (0.24%), and of the 313 non-hypertensive cases, 3
actually were hypertensive (0.96%). [ we make the assumption that all of the 139 cases that were
completly filled out as negative actually were negative, the falsc nagative rate for diabetes was
0.18%, and {or hypertcnsion, the rate was 0.66% There were 2 falsc positive diabetes cases out of
95 listed cascs, for a falsc positive ratc of 2.11%, and 12 cases missclassified out of 193
hypertensives, for a rate of 6.22%. Final analysis was conducted on the corrected diabetic and
hypertensive status.

Risk of Placental Infection with Urcaplasma urcalyticum

Chi-square tests were done based on the mother’s status for the given variable and whether
or not she delivered one or more placenta that tested positive for Ureaplasma urcalyticum (Table
17). The Fisher’s cxact test was used when 20% or more of the expected cell [requencies were <5,
Two Asians and 1 Hispanic were deleted from this analysis. Race; sociocconomic status, as
mcasured by either education or insurance status; smoking during pregnancy; and the presence of
diabetes were not significantly associated with placental infection. Spontancous delivery (type of
delivery) was defined as a delivery in which spontaneous labor was the rcason for performing the
Cesarcan scction. Spontancous delivery was comparcd against an indicated delivery, in which the
physician made the decision to deliver the fetus, cither with or without induction of labor, as in the

case of fetal distress or fetopelvic disproportion.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 16. Population characterization of women eligible for enroliment in the study between
October 26, 1987 and December 31, 1990

Enrolled Missed
(n = 646) (n = 76)
% Race White 473 395
Black 522 60.5
% Marital status Single 40.8 419
Marricd 50.4 50.0
Divorced 42 4.1
Separated 35 4.1
Widowed 03 0.0
Mcan maternal age 263 26.7
Mean years of education 12.1 11.9
% w/ Medical coverage [nsured 320 370
Indigent 68.0 63.0
% Previous C-sec 11.7 16.1
Mecan hrs labor 11.3 28.6
Mean birth weight 26623 23752 *
Mean gestational age 36.1 342 **
% Prcterm 44.5 618 *
% Post maturity 0.9 1.3
% Multiple births 56 19.7 ***
% Smokers 256 26.8
% Alcohol usc 10.1 15.0
% Drug usc 39 5.0
% Anomalies 6.7 40
% Venercal discase 14.9 19.5
% Matcrnal infection 6.5 9.2
% Urinary tract infection 10.6 5.0
% Amnionitis 1.4 2.7
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Table 16 - Continued.

Enrolled Missed
(n = 646) (n = 76)
% Kidney discase 13.5 10.0
% Heart discase 6.7 7.5
% Hypertension (delivery history) 262 216
% Diabetes (delivery history) 11.3 9.2
*p<.05
** p <.001
*** n <.0001

Among non-diabetic women, 12.4% had at least onc placenta infected with Urcaplasma
urealyticum, compared against 7.3% of all diabetic women (p = .151). This comparison did not
control for hypertensive status. Normotensive women had a prevalence of 13.89%, women with any
type of hypertension had a prevalence of 6.4%, without adjustment for diabetes (p = .007).
Among normotensive, non-diabetic women, 14.4% dclivered at lcast one infected placenta,
compared to 9.3% of the women with only diabetes, 6.8% of the women with only hypertension,
and 4.8% of the women who had both complications (Figure 3). When the individual hypertensive
classifications were considered, 8.0% of the women with acute (pregnancy induced) hypertension,
5.6% of those with chronic hypertension, and none of those with acute superimposed on chronic
hypertension developed an infected placenta compared against 13.8% of those women who were
normotcasive (Figure 4).

Multivariatc Analysis for the Prediction of Placental Infection with Ureaplasma

For the initial analysis using univariate logistic regression (Table 18) to explore the
association between placental infection with . urealyticum and the individual maternal
characteristics, the three non-black/non-white individuals were excluded from the analysis of the
racc variable. Because racc was not significantly associated with infection, these three women were
re-entered into the group for purposes of multivariate logistic regression model building. A test for

trend for hours of labor and gestational age was included as part of the final model. No attempt
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Table 17. Odds ratios, chi-square, and Fisher’s exact tests for placental infection with
Ureaplasma, given selected maternal characteristics

Variable Percent Odds Confidcnce P-value
positive ratio interval
(number) (95%)
Spontancous no 6.06 (28)
delivery yes 25.68 (47) 5.36 3.23, 8.89 < <.001
Race white 1049 (32)
black 12.76 (43) 125 075, 2.09 441
Maternal age >19 10.18 (57)
(years) <20 21.18 (18) 237 132, 427 003
Hours of labor none 5.84 (23)
1-6 16.46 (13) 3.18 1.44, 6.95 <.003
7-12 1429 (7) 2.68 1.08, 6.10 036 §
13-24 17.39 ( 8) 3.38 1.43, 7.50 009 §
>24 37.50 (21) 969  4.62,2033 < <001
Hours of labor <25 9.17 (54)
>24 37.50 (21) 594 323, 10.93 < <001
Gestational age >36 6.69 (24)
(weeks) 30 - 36 16.35 (26) 2.73 145, 5.12 001
<30 2821 (22) 548 275, 10.96 < <001
Gestational age >29 9.65 (50)
(weceks) <30 28.56 (22) 368 207, 6.52 < <00l
Previous pre-term no 7.05 (26)
delivery yes 17.82 (49 286  L.73, 4.74 < <01
Primigravida no 8.97 (35)
yes 15.38 (36) 1.84 1.12, 3.03 015
Uninsured no 11.11 (15)
yes 12.89 (37) .18 0.63, 2.24 604
Education <8 9.95 (22)
(years) >7 13.33 ( 2) 139 021, 482 0358
Smoked during no 10.11 (37)
prcgnancy ycs 14.29 (18) 1.48 0.81. 2.71 199
Marital status marricd 8.68 (29)
single # 18.97 (44) 246 149, 4.07 < <001
Multiple birth no 9.85 (60)
this delivery yes 41.67 (15) 6.30  3.33, 1555 <<.001 §
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Table 17. - Continued

Variable Percent Odds Confidence P-value
positive ratio interval
(number) (95%)
Other bacteria no 8.29 (46)
isolated yes 3222 (29) 526  3.08, 898 <<.001
Diabetcs no 12.39 (68)
mellitus yes 729(7) 0.56 0.25, 1.25 151
Hypertension no 13.82 (63)
yes 6.35 (12) 042 0.22, 0.80 007
Elcvated pressure no 1347 (64)
during prcgnancy yes 647 (11) 044 023, 086 015
Chronic no 12.68 (72)
hypertension yes 3.90 ( 3) 028  0.09, 091 024
Acute no 12.94 (66)
hypertension yes 6.67 (9) 048 023, 0.99 043

§ Fisher’s exact test

+ Married, separated or divorced

1 Single, widowed, other

was made to control for the degree of control of the complications of intcrest because this
information was both poorly characterized and subjective.

Testing was done using the mother’s characteristic and her overall Ureaplasma infection
slatus. Marital status, labor class, gestational age class, type of delivery, and primigravida delivery
were no longer significant when entered into the full model. Marital status and primagravida were
rcmoved [rom the model. Type of delivery, labor class, and gestational age class were kept in the
final model because these factors have becn shown to be associated with infection (unpublished
data). Prcvious preterm delivery was also retained in the final model, because there was an
association with preterm delivery; previous preterm deliverics may have been due to placental
infection with Urcaplasma.

The final models used arc detailed in Table 19. The core group of variables remained the

same but the factors of interest (diabetes and hypertension) were changed to give four separate

modcls. Bccause almost half of the diabetics also had some form of hypertension during their
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Figure 3. Placental infection status with Urcaplasma urcalyticum

by complication classification.
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Figure 4. Placental infection status with Ureaplasma urealyticum
by hypertensive classification.
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pregnancy, the first model separates the factors into either factor alone and both factors together.
The sccond model considered any diagnosis of hypertension, the third model considered only
hypertension based on cxperiencing an clevated blood pressure during the pregnancy, and the final
model considered the two classes of hypertension (acute and chronic). From this last model, a risk
estimate for cxperiencing both types of hypertension was calculated. The confidence intervals for
this estimate were calculated under the assumption of non-independence.

Tablc 18. Significant odds ratio cstimates for placental infection with Urcaplasma urcalyticum by
univariate logistic regression

Variable Qdds ratio (Cly,: LU) p-value
Spontaneous dclivery 536 (3.23, 8.89) < <001
Labor >24 hours 5.94 (3.23, 10.89) << 001
Gestational age <30 weeks 3.68 (2.07, 6.52) <<.001
Previous pre-term delivery 2.86 (1.73. 4.74) < <001
Muitiple birth this delivery 6.54 (3.20, 13.35) <<.001
Mother’s age <20 years 2.37 (132, 427) 004
Other bactena isolated from placenta 9.53 (5.65, 16.10) < <001
Diabctes 0.56 (025, 1.25) .156
Hypertcnsion 042 (0.22, 0.80) 008
Elevated blood pressure during pregnancy 0.44 (0.23, 0.86) 017
Chronic hypertension 0.28 (0.09, 0.91) 034
Acute hypertension 048 (0.23, 0.99) 047

The odds ratio for placental infection with Urcaplasma, given a woman had some form of
diabctes during her pregnancy, was 1.34 ( Clgs = 0.47, 3.80; p = 0.588 ) (Table 20, Figure 5).
These results control for the core variables and hypertension in any form, and indicate that there is
no association between maternal diabetes and placental infection with Urcaplasma urealyticum.

Controlling for diabetes as well as the core variables, the odds ratio for placental infection, given
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any type of hypertension, was 0.28 ( Clgs = 0.11, .72; p = 0.008 ), indicating that there is a negative

association between placental infection with U. urcalyticum and maternal hypertension during

pregnancy (Table 20, Figure 5).

Table 19. Logistic regression models

DEPENDENT VARIABLE =

Placental infection with Ureaplasma urealyticum

INDEPENDENT VARIABLES ( Core ) =

Type of labor:

Labor class:

Gestational age:

Multiple births this delivery

Matcrnal age

History of previous preterm delivery

Any other bacteria isolated {rom the placenta this delivery

INDEPENDENT VARIABLES ( Model ) =

Model 1. Hypertension only

Diabctes only

Diabctes with hypertension

Model 2. Any diagnosis of hypertension

CODING
yes
no
indicated
spontancous
no labor
1 -6 hours
7 - 12 hours
13 - 24 hours
>24 hours
>36 weeks
30 - 36 weeks
<30 wecks
no
yes
> 19 years
<20 years
no
yes
no
ycs
no
yes
no
yes
no
yes
no
ycs
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Table 19 - Continued.

Model 3. Any clevated blood pressure during no =0
currcnt pregnancy yes =1
INDEPENDENT VARIABLE = CODING

Modecl 4. Chronic hypertension no =0
yes =1

Acute (pregnancy induced) hypertension no =0

ycs =1

Acute superimposed on chronic hypertension no =0

yes =1

Because no association was found between diabetes and infection, analysis of the
relationship between placental infection with Urcaplasma and hypertension was done without
controlling for this factor (Table 21). When all hypertensive classifications werc considered as a
group, the odds ratio for any placental infection with Ureaplasma for a given pregnancy was 030

(Clgs = 0.13, 0.71; p = 0.006 ). The odds ratio was the same if a woman was classilied as

hypertensive only if she experienced an clevated blood pressure during her pregnancy ( 0.30, Clgs
0.13, 0.72; p = 0.007 ) (Figurc 6). When evaluating pregnancy outcome based on the type of
hypertension experienced, the odds ratios were 0.57 ( Clgs = 0.15, 2.15; p = 0.410 ) for chronic
hypertension, 0.29 ( Clgs = 0.11, 0.76; p = 0.012 ) for acute hypertension, and 0.26 ( Clgs = 0.03,
2.38; p = 0.248 ) [or those with both types of hypertension (Figure 6). Because all of the
individuals in this last group were ncgative for Ureaplasma, one individual was randomly chosen to
be assigned as positive for this model only, so that an estimate and confidence interval could be

obtained. Without this adjustment, the odds ratio was zcro, with an infinitc upper limit.
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Table 20. Odds ratio estimates for placental infection with Ureaplasma urcalyticum by multivariate
logistic regression, Model [

Variable Odds (Cl: LU ) p-valuc
ratio

Spontancous delivery 1.42 (056, 3.60) 455
Labor hours 1-6 1.29 (097, 1L.71)

7-12 1.66 (0.95, 291)

13-24 2.15 (0.93, 4.97)

>24 277 (0.90, 849) 075+
Gestational 30-36 1.69 (096 298)
age (weceks) <30 2.86 (0.92, 887) 068 +
Previous pre-term 1.66 (0.71, 3.90) 243
delivery
Multiple birth 5.30 (2.12, 1329 ) <.001
this delivery
Mother <20 years 235 (114, 4381) 021
of age
Other bacteria 4.05 (209, 7.84) < <.001
isolated from placenta
Diabetes only 1.34 (047, 3380) 588
Hypertension only 0.28 (0.11, 0.72) 008
Diabetes with hypertension 0.48 ( 0.10, 2.30) 360

+ Test for trend
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Table 21. Odds ratio estimates for placental infection with Ureaplasma urealyticum for various hypertension classifications using multivariate logistic

regression, Models I - IV

Any diagnosis of hypertension

Elevated blood pressure in

By sub-classification of

pregnancy hypertension

Variable OR (Clys: LLU)  p-value OR (Clgs: LLU)  p-value OR (Clys: LU)  p-value
Spontaneous 1.37 (0.54, 3.45) .506 1.42 (057, 3.56) 456 1.44 (0.55, 3.60) A36
delivery
Labor hours 1-6 1.31 (099, 1.73) 1.32 (0.99, 1.74) 1.28 (097, 1.68)

7-12 1.7} {0.97, 3.00) 1.73 (0.98, 3.04) 1.63 (094, 2.83)

13-24 223 (096, 5.18) 2.28 (098, 531) 2.08 (091, 4.77)

>24 291 (0.95, 8.97) .063 2.99 (0.97, 9.25) 057 2.65 (0.88, 8.03) .084
Gestational ~ 30-36 1.64 (094, 2.87) 1.62 (093, 2.81) 1.66 (095, 2.89)
age (weeks) <30 2,70 (0.89, 8.26) .081 2.61 (0.86, 7.90) .090 2,74 (090, 833) 075
Previous preterm 1.67 (0.72, 392) 235 1.67 (0.71, 3.90) 237 1.73 (0.75, 4.00) 200
delivery
Multiple birth 5.08 (247,1044) <.001 5.00 (2.03,12.34) <.001 5.00 (2.03,12.34) <.00]
this delivery
Mother <20 years of 2.32 (113, 477) 022 2.39 (1.16, 492) 019 2.34 (1.12, 4.84) 023
age
Other bacteria 3.92 (2.04, 7.56) <<.001 3.90 (2.03, 7.50) <<.00] 3.78 (222, 6.43) <<.001

isolated from placenta

0s
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Table 21. Continued.

Any diagnosis of hypertension Elevated blood pressure in By sub-classification of

pregnancy hypertension

Variable OR (Clys: LU)  p-value OR (Clss: LU)  p-value OR (Clys: L,U)  p-value
Any hypertension 0.30 (0.13, 0.71) .006
Elevated blood 0.30 (0.13, 0.72) .007
pressure during
pregnancy
Chronic hypertension 0.57 (0.15, 2.15) 410
Acute hypertension 0.29 (0.11, 0.76) .012
Acute superimposed 0.26 (0.03, 2.38) 248 **

on chronic
hypertension

* Test for trend

** Zero cell gives an odds ratio of zero, maximum odds ratio and Cly derived by random assignment of Ureaplasma positive status to one of the women
with acute hypertension superimposed on chronic hypertension

IS
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CHAPTER 5
DISCUSSION
Diabctes

The preceding analysis indicates that, in the case of diabetes, there is no evidence to
conclude that therc is an association, either positive or negative, between diabetes and placental
infection with Ureaplasma urealyticum. This is not in agrcement with the studics that found an
incrcasc in infection rates of other bacteria in diabetic women both during and after a pregnancy.”
3.7 The study involving post-Ccsarean section infection® did not characterize the types of
organisms isolated from the infections, whereas the antepartum studics were concerned specifically
with Group B Streptococcus (GBS),**™ an organism of particular concern duc to its association
with nconatal infections.”®* % Studics of Group C and Group G Streptococeal infections found
239%'8 and 14%'* of cascs, respectively, were associated with diabetic patients. It was
hypothesized that the increased availability of glucose in these patients favored the fermentative
metabolism of these streptococci.” This situation may counterbalance any aberration in the rates of
protcin synthesis and degradation in both the placenta and fetus, removing any advantage to the
Ureaplasma. This could be accomplished by giving the streptococci a competitive edge early on in
colonization and competition for additional nutrients, or the byproducts of the [ermentative process
could alter the matcrnal physiological environment enough to make it unfavorable to the
Urcaplasmas.

Analysis of the data in this study would indicate that, if any of these situations cxisted, they
cither did not confer an advantage to the Urcaplasma, or that other factors associated with the

hypertensive conditions induced a stronger protective cffect.

54
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H nsion
Both human and animal studies have demonstrated a reduction in placental blood flow
during hypertensive pregnancies. > '3 6.68.77.85.8.116 Thiq reduction has been determined through

1.2 13.68.7.85 and evaluation of placental

both the mecasurement of uteroplacental blood flow rates
pathology criteria.*® %8 1% Hajlmark features of the placental pathology associated with reduced
blood flow were inadequate transformation of utcroplacental spiral arteries and acutc atherosis.
The same features also were [ound to be associated with preterm delivery® and fetal growth
retardation.'*** '"® The pathology was scen with these adverse outcomes cven in the absence of a
measured abnormal increase of blood pressure during the pregnancy.'** ''® Flow rate reduction
attributed to hypertension ranged from 23-60% of normal." ' When clearance time from the
placental bed of radioactive sodium chloride (*NaCl) was measured as a surrogate for blood flow,
the clearance rates for mildly and scverely pre-eclamptic women, compared to normotensive
pregnant women was 1.9 and 3.7 times greater, respectively.

The reduction of the flow rate in the uteroplacental complex would naturally lead to a
reduction in the amount of nutrieats available to the fetus for growth. Although a normal placenta
has an cxcess capacity, compared to nced, of up to 509%," 7 the reduction of the nutrient supply
could also adversely affect the ability of Ureaplasma to thrive in the placental cnvironment. If this
were the case, there should also be a reduction in the proportion of placentas infected with other
bacteria. Accordingly, the odds ratios, using placental infection with bacteria other than
Urcaplasma and placental infection with cither Ureaplasma or other bacteria as the dependent
variable, werc calculated (Figure 7) for women who experienced an elevated blood pressure during
pregnancy. Although the odds ratio for bacteria other than Urcaplasma was <1, it was not
significantly reduced compared to women without an abnormal increase in blood pressure (0.84,
CLys = 0.44, 1.60; p = 0.593). When any type of bacterial infection was considered, the odds ratio
was significantly reduced (048, CLgs = 0.27, 0.88; p = 0.018).

A total of 21 other specics of bacteria werce isolated from the placentas of the 645 women

in this study. Urcaplasma urcalyticum was the single most frequently isolated organism in this

study (n = 75), [ollowed by Peptostreptococcus specics (n = 24), Mycoplasma hominis (n = 22),
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Gardnerclla vaginalis (n = 21), Streptococcus species (n = 18), and Propionibacterium specics (n =
15). All other specics had <10 isolations cach. When comparing the distributions of thc above
mentioned organisms in women with and without an abnormally elevated blood pressure during
their pregnancy, M. hominis (1.8 versus 4.0%), G. vaginalis (2.4 versus 3.6%), Streptococcus species
(2.9 versus 2.7%), and Propionibacterium species (2.9 versus 2.1%) showed no significant
diffcrences. Only Peptostreptococcus species (0.59 versus 4.8%) showed a significant reduction in
prevalence. A failure to detect a reduction may be a reflection of having too small a sample size to
detect a difference in these other organisms, either individually or pooled.

Neither the age of the mother nor SES impacted on the risk of hypertension in general.
Although the logistic regression model controlled for the relationship between age and Urcaplasma
infection, the relationship between hypertension and age could have confounded the results.
However, when considering any diagnosis of hypertension and age, 32.4% of those under the age of
20 (n = 85) were hypertensive, compared to 28.8% of those over the age of 20 (n = 560, 2-tailed
X% p = 0.429). Chronic hypertcnsion was significantly reduced in the younger women (1.2 vs.
13.6%, 2-tailed X% p <0.001), whercas the younger women were almost twice as likely to
experience pregnancy-induced hypertension (32.9 vs. 19.1%, 2-tailed X%, p <0.01). If a mcasured
abnormal elevation of blood pressure during pregnancy is considered, the younger women were
comparable to the older women (32.9 vs. 25.4.1%, 2-tailed X%, p = 0.15). The proportions of
womcn with hypertension in the low and high SES groups were not significantly different,
regardless of the classification of hypertension used. Because an actual abnormal clevation of blood
pressurc during pregnancy scems to be the driving force in the reduced risk of placental infections,
it would appear that ncither age nor SES have any affcct on the risk of measured hypertension
during pregnancy in this population.

Additional Findings

The finding that smoking was not associated with Urcaplasma infection of the placenta in

this study population was contradictory to previously published findings.”-% This could have been

duc to the fact that smoking was a risk factor for having a Cesarean scction delivery with intact
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membrancs, as scen by the significant increasc in the proportion of smokers in this group as
compared to cither of the other delivery groups (Tables 12, 14, and 15).

Primigravida and marital status were no longer significant in the multivariate models
because these factors were tied heavily to maternal age, with women <20 years of age more likely
to be primigravida for the current delivery (OR, 6.66, Clys 3.94, 11.25), and more likely to be single
(OR, 2.78, Clgs 1.68, 4.59).

Although spontancous delivery was no longer significant in the final multivariate modcls, it
was retained because Urcaplasma has been shown to be a risk factor for very early preterm
delivery (>30 wecks gestational age) among spontancous, but not indicated deliveries in this
population (data not shown). Ureaplasma may act in some way to initiatc early labor and,
therefore, spontancous delivery, as earlier defired, could act as a marker for placental infcction, at
lcast among low gestational age delivenes.

The significant association of length of labor and placental infection with Urcaplasma is
consistent with other studies and is most probably duc to a combination of the dilation of the
cervix, allowing freer access of the flora of the lower genital tract to the uterus and placenta, and
the wicking of mucus and fluids into the uterus as the contractions of labor continue. The longer
the labor, the better the chance the organisms that have becn drawn up into the uterus have of
colonizing the uteroplacental environment.

The [inding of previous preterm delivery being significantly associated with placental
infection with Urcaplasma would be consistent with the finding of the association between low
gestational age at delivery and Urcaplasma infection. Ureaplasma infection could indicate a chronic
infection of the uterine cavironment. Even if the current delivery was not preterm, or very
preterm, the Ureaplasma could be present, but its activity suppressed due to the mother’s immune
response to a chronic infection.

The association between placental infection with Ureaplasma and maternal age <20 years
is consistent with the studies previously cited. Why this should be the case is unclear, in light of the
fact that risk of infection increascs with the total aumber of scxual partners, and it would be

expected that women <20 years of age would have had fewer partners than women over the age of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



58
20. It may be that the hormonal or immune status of the women, or the composition of the vaginal
flora may simply make it easier for the Ureaplasma to colonize the endocervical environment.
Another possibility might be that beginning scxual activity at an carlier agc may incrcase the
likelihood of having multiplc partners. Further studies in this area would be useful.

The finding of an association between multiple gestation and placental infection with U.
urealyticum was surprising. It is certainly unclear as to what conditions associated with a multiple
delivery would bc advantageous for movement of the organism up into the placenta. If, in fact, the
reduced risk of infection in the presence of an abnormally increased blood pressure is due to a
decreasc in the blood flow, then it may be possible that an increased demand for blood in the
multiple delivery may increase the risk of infection. Another possible explanation my be that there
is an increased pressure on the cervix due to larger than usual contents of the uterus, which over
the course of the pregnancy may cause some stretching of the cervical opening, allowing the
organism to be wicked up into the uterus. This could also explain the finding that in vaginal
deliverics of multiple gestations, only the first born of the sets of twins discussed were infected with
either Ureaplasma or Mycoplasma.*

The strong association between placental infection with other bacteria and Ureaplasma
should not be surprising. Any event that would allow a breach of what is essentially a sterile
environment by one bacterium should allow any others that arc present in the lower genital tract at
that time to also move up into the uteroplacental cnvironment. A general contamination of this
environment would be an event marker, and the distribution of the specics found could reflect
cither their distribution in the lower tract, or their varying ability to maintain colonization oncc they
have moved into the new environment.

Sexual Activity Prior to and During Pregnancy

Information of the mother’s sexual activity was not available for analysis in this study.
Because Ureaplasma colonization and infection is a result of sexual activity, knowledge of the type
and extent of activity would be useful to determine the mothers’ initial risk of infection of the lower
urogenital tract. The women with and without the complications of interest could possibly differ in

such characteristics as age at first intercourse, number of scxual partners, and scxual activity during
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pregnancy. The severity of their illness and age of onset may alter their activity in all of thesc
areas. and thercfore decrease their overall initial risk of lower tract infection, which would be a
prerequisite for the infection to move up into the placenta, the results of which would be to support
the null hypothesis or produce a negative association.

Antibiotic Treatment Prior to or During Pregnancy

Antibiotic trcatment prior to or during pregnancy may also differ among the two groups of
women. Although an attempt was made to collect data on antibiotic use during the pregnancy and
labor (if present), there is no information on antibiotic use prior to conception. Depending on the
types of antibiotics used, this may decreasc the mothers’ risk of being infected with Ureaplasma. [f
therc was an increase in overall infection rates with other organisms among the women with
diabetes or hypertension, treatment for those infections with antibiotics active against Ureaplasma
might incidentally cure an unrcalized infection with Urcaplasma. This, in effcct, would reduce the
risk of placental infection by reducing the prevalence of lower tract infection with Urcaplasma.

Control of Medical Condition

The level of control of the patient’s complication (i.c., diabetes or hypertension) may have
an cffect on her risk of infection. If, indeed, the metabolic conditions produced by the uncontrolled
complication favor or reducc the risk of either the infection of the lower urogenital tract or the
spread of Ureaplasma infection to the placenta, proper control of the condition may mask the true
risk of infection duc to the condition. Unfortunately, rarely does a record state catcgorically
whether the level of control is good, poor, or nonexistent and, at best, this would be a subjective
asscssment that would vary from clinician to clinician. Howevcr, as previously noted, when the
odds ratio was calculated for only thosec who had experienced an abnormal increasc in blood
pressure during the pregnancy, which would be a reasonable surrogate for the lack of control of the
condition, it was cssentially identical to that of the odds ratio for any diagnosis of hypertension.

Comparability to the Gencral Population

Associations found in this study group may not be gencralizable to the larger population of

pregnant women. By and large, this is a highly selected group of high-risk pregnancics. The

current policy for performance of a Cesarcan scction at University Hospital requires that there be a
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bona fide medical reason for the procedure; clective Cesareans arc not supposed to be performed,
although occasionally some arc performed. Although infection of the placenta implies infection of
the lower genital tract, the lack of infection of the placenta by no means implies a lack of organisms
in the lower tract. The ureaplasmal infection status of the lower urogenital tract of these women is
unknown, and, therefore, it is unknown if the risk of upper urogenital tract infection for the
comparison group is the same as for the gencral population. If the rate is higher in our comparison
group than in the general population, it may cxplain in part the reduction in risk for the
hypertensives; whereas, if the rate is lower, the risk in the general population may be
underestimated. If the infection rate of the lower genital tract of the women in the complication
groups is lower than the gencral population, the interpretation of the odds ratios could shift from a
negative association to either a null or positive association, depending on the magnitude of the
differcnce.

Another possible source of non-comparability could arisc if any of the other indications for
Cesarean section were capable of enhancing Ureaplasma’s ability to infect the placenta. Even if the
infection rates in the lower genital tract for both the study and comparison groups werce the same as
that of the general population, it would be likely that, in this study population, any increase in risk
due to the complications of interest may appear to be smaller that they actually are, or masked all

together.
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CHAPTER 6
SUMMARY

A cross-sectional study was conducted at the University Hospital of The University of
Alabama at Birmingham, which included 645 of 815 (79%) Cesarean section deliverics with intact
fetal membrancs. The purpose of this study was to cvaluate the association betwecn maternal
diabetes, maternal hypertension, and placental infection with Ureaplasma urealyticum. There were
75 women with at lcast onc placenta showing cultural evidence of infection with Ureaplasma
urcalyticum. U. urealyticum was the single most frequently isolated organism in this population.

Using multivariate logistic regression to control for confounding factors, it was found that,
in this population, the odds ratio for placental infection, given maternal diabetes, was 1.39 (Clys =
0.48, 4.00), indicating that there was no association between maternal diabetes and placental
infection with U. urcalyticum. Odds ratios of 0.30 (Cl,; = 0.13, 0.71) for any diagnosis of
hypertension, 0.57 (Cly = 0.15, 2.15) for chronic hypertension, 0.29 (Clys = 0.11, 0.76) for
pregnancy-induced (acute) hypertension, 026 (CL, = 0.03, 2.38) for acute superimposed on chronic
hypertension, and 0.30 (Cly = 0.13, 0.72) for a measured abnormal increase in maternal blood
pressurc during pregnancy indicate a ncgative association between at least some forms of
hypertension and placental infection with Urcaplasma urealyticum. Whether this cifect was due to
a reduction in the prevalence of Urcaplasma infection in the lower genital tract prior to pregnancy,
or a suppression of the progression of infection during the pregnancy could not be determined in
this study. Howevecr, there is evidence, both pathological and in the form of quantitative
measurcments, that there is a reduction of blood flow to the placenta in the presence of
hypertension during pregnancy, and this may be one possible cxplanation for the results found in

this study.
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Additionally, placental infection with Ureaplasma urcalyticum was found to be possitively
associated with incrcased length of labor, previous preterm delivery, maternal age of <20 years,
multiple births, and placental infections with other bacteria. Additional prospective studies that
would acertain the infection status of the lower genital tract prior to pregnancy would be needed to
clarify the nature of the association, as well as clarify the issue of comparability to the general

population of pregnant women.
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Power Calculations
All Diabetes

POWER

0.85

0.65+

0.45

0.25

1.5 2.0 2.5 3.0

alpha = .10 0.57 0.91 0.99 1
alpha = .05 0.45 0.85 0.98 0.99

ODDS RATIO

® alpha = .10 > alpha = .05
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Power Calculations
All Chronic Hypertension

POWER

0.85

0.65

0.45

0.25
1.5 2.0 2.5 3.0
alpha = .10 0.5 0.84 0.97 0.99
alpha = .05 0.38 0.76 0.94 0.99

ODDS RATIO

@ alpha = .10 * alpha = .05
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Power Calculations
All Pregnancy Induced Hypertension

POWER
0.85
0.651
0.45}-
0.25
1.5 2.0 2.5 3.0
alpha = .10 0.67 0.97 0.99 1
alpha = .05 0.54 0.94 0.99 1
ODDS RATIO
@ alpha = .10 € alpha = .05
N =573
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Power Calculations
All Hypertension (CHT or PIH)

POWER

0.85;-

0.65

0.45

0.25

1.5 2.0 25 3.0

alpha = .10 0.69 0.97 1 1
alpha = .05 0.56 0.95 0.99 1

ODDS RATIO

@ alpha = .10 * alpha = .05
N = 573
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PRENATAL HISTORY

INTERVIEWER: __

OBAR NO. CHART NO
NAME. CULINIC: DATE.
Last Erest M)
Birtndate Age Race Marnital Slatus Addeess Medicaid No:
tehcie) (ewebe)

Mo Day Yr W 8 Cls M w D Sep |lip Phane:

Ptans ta Occupation: 11 Oulside worek type Last Gesde Emergency Contact:

Detiver: Homemaket Completed

Outsiae work Relavonshup
Phone

Student
Code: F—Fgather PGP emnas Grandparent S—Sidling 0-Neg] Comments:
M—Mather  MGP 1G O—Neg —Pos
":' Hypertension 18 DES ::::"‘: )
(2]
= :un Disease f:':ow ::" 5"‘:“ Desires T.L?
=4 isbetes hes- mmenis
i x,",m. Preg. Planned?
M
T [Genetic Screening: NegHa PosHx 1 Pos Hx, mark (<} sppropriste indications below:
< | Down's Sy e Hyx atus Crstic Fidrous Mental Retardatson
Spinda Bifida Hemaphilia ____ A stiltbom ____ Otner & is0rd
Meningomyetocele Muscutar Dystrophy Birth Defects} — Comments:
OHNeg Detalt Pos./Remarks O-Neg Detsll Poc/Renmurks
Histary *-Pos Inctude date & Type of Re History *Pot inciude Dste & Type of Rs
Diadetes Drug Sensilivity
Hypertension (Specity & mark chart)
; Heart Disease
8 Kuney Disease Blood Oyicrasta (Anemia)
%’ Tubercutoss . Blood Transfuon
— {An ic Fever Anh ABQ Sens
a Thyroid Dystunction Allergies-Asthma
O |Eptepsy Op Year & Aeas
.E. Varicasities Accidents
g |Pructius Nervous § Menul
@ |Herpes GYN Disorder
Hepatitis 8 Il German Measies
Use of Narcotxs I Veneresl Disesse
Use of Tobacco 'y Cas/day prior lopreq - Age anset Smoking Y

Use of Aiconol l I dnnksswh pror 10 preg Age onset dnnking

O-Neg Detad Pos /Remarts

1 O-Neg Oetait Pos /Remarks

History ] . ot Include date & Type of Ax History +-Pos Include date & Type of R
| Bieeding | Edema
Vaginal Discharge 1 Apcominat Pan
|Nauses I H Ueinary Complants
vomsing - German Measles
Ind:geston _l I Qther Veral Ilinesyes
Conshipavon . _J R Radunon specily —_
Draernes | Accugent
Heagache : Medicationy

talteal Prenatal Vieit Site Teimester at fwstprenatat sl

Site Codes:

O«Frnt 2+Thed
00-8HC 05+Facuity 10-0on Jefica 11D Cin 20 Otnher .

. nd Jeuns

01-CHC 06-Comp C'n 110PI00 Jetco Fst MU Seco ntro=n
02-ENC 0r=TeeC 12+ settco Pvt O
03-NHC 08+CGH 11:UAB Famiy Practce
O4-wWHC 09 UAH 14-Save g hic Campaign .
Comments

OBSTETAICAL HISTORY—THIS PREGNANCY

JCO R 027 688
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PRENATAL PIH{YSICAL EXAMINATION
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OBAR NO CHART NO-
HAME. AGE aINIC,
Fuit Prem. Abort Live Mutt, Menstrusl Leap: Hday at LMP is uncerain,
Term Blethe  |Pertads: { )} Known ¢’ ’ was it ihe:
Onset LMP Oaie (1 Fiatof the monin?
{ 1 Appramimate (Moninh knawn. { ) Muaate of the montn?
a2y uncertawn) { ) Eng of tne monin?
Age - Yig { Y Unknown (Moalh & diy unkngwn)
Was the LMP normmal in liming, amaunl, duration?( ) No { ) Yes
Preg Type
Last Oate Abort 8am GA Weight | Oei- | Labor Puce | Now [Comments ¢ Camprications
Ten MalYe E/SIT A/D Was, LdwOr | VIC | (Haunar) Detiv AID
0
w
(3]
Zz
<«
z
=]
w
-4
o
[
@
<
a
PELVIC EXAM: ( ) Not Examuned { )Emamened OAYE OF ExAM- ’ 7
Hormal
Sytiems V/ Selected ADnarmatities Other Detail All Posl
/ I I . ’ - .
t Sken { [Rashes [ 1 Ervotons { [Franoe { {Jawdce
2 Eyes { ftdtsqg [ [ Unequat Puges { | tgnifenes | ] > LightRetias
3 ENT { JAon Mucass { ) Exugates { ) inftamematcn { {MesrngLoss
& Mouin/T eeth { | Canes { ) Gingmtis [ [|Sores { 1Qentures
$ Necw/Tnyrow { ] Asymmetry 1 | Adenopamny [ | Entarges Thy [ ]Putsatons
6 Chest [ ] Asymmetry { 1> APDum [ |Aud 11
T. Lungs { )< Sounas { 1> Sounds ( [ RatewRnanane [ | Wheetang
8. Breasts { 1Asymmetry [ | ™MasuNoduie { ] Oscrarge { ] Tenderness
9. Heart ( [Aon Size { 1Aechythmias [ ) Murmon | 1Sounas
10 Abdomen { [Mass 1 ) Hemua 1 10besq [ ]Scanx
V1. Extremunres {. ] Vancosities [ [Utcacstions [ [Edemg { 1 0eformangns
12, Rafleses [ [Unequal { }Hypoacuve [ | Hyperacuve { | Absent
Peivic Esam
13 Vuive { | Vancoutwes { | Vulvts ( | Congytoms { }lLescns
14 Perwveum { [OWtaceraigns [ |Relanoa { | SurgeeatScae I
15 Vagew { [ Descnarge { ] Vascostey { ] Cystocete [ | Rectocete
16 Cerms | }Open { 1'nflanves [ | Bteeang [ |leswons
A7 Adners (L) { ]Not Patpatie { ] Thecrenca [ ] Tender  [Maszes
Ay ! | Not Patpabie { | Thcrenec [ ] Vender { {™astes
18 Utens [ ]Sm for Ostay [ (Lsg. for Dates { | Fwaws t 1
19 Aectum ( it tHemacrtowgs { | Ext Hemwrinoags/Mass | ) i1
v v 0
[P-Mmurr Aech Coccyr Sacrun tecniel Soinee Adeq [:1 Cao Prog 10¢ Ocllrery
lD-nqo-ul Comg __ ___  _cma Normstla . __ Moteie [0 __Concavy o _ Averqe {1ntet —_— ————. |Gooa_____ _Faw_
Pram Reachea? ___ __ _NY|° Wede e Famward__ Suwagne | fromaent] Mea Petes L ———
trans Oum Qur cm|t__ _Nargw | ____Nga Conwes |+ Prunt Qutiet _——— e e Segned. ——=
Pelvic C1am anasos Comments
— - e ——— -
Progreys Notes'
- e e e e e o I e e

o4 rvec
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C14ART NO

PRENATAL SUBSEQUENT VISITS

RnMNegaie
Prevous Crs

AS-AC

NALIE

un

Thieg Tramester Runas

Herpes

AGE HGT em fCLIFMIC

Viset Date (v

Weeks Gest Gest £3t

M1 Fundus [em )

Peesentalion - VTX BA Trany

Frel Presem _'l_ 2
Quadrant 11«

or O - Absent

Ferat Mavement P -present D cecreased
A -atisent

FETUS

Edema

Ss
-Present 8leeding

Q.Apsent Oschaige

Dysuna

Qther

Biood Pressure

Recheck Blood Pressure

WL KQ. (MHon-Pregnantwt __________ __»Qs )

Nytruon Code

Nete WIC Certibea

flgutine + Thedspeuic A 7Y

HGB ar 1CT

Albymun (024 )

Testura CC 107-)

URINE Suger LN

Testuria MC (Qs-)

tlumber of Cotones

Hetanes

ORJECTIVE DATA

Far RN aeg - Arnuody Scr sttty &
62328 32.16 mes

Anogam Date

Tests VOAL - Meg 7 POy

GC - Neg + Pas

Drabetsc Screen - Numenc Valuel

GIT -Ney » Pos » Eqg»

Unine Culture - Meg 7 Pas ¢ €Eav

Date Sonas Pestormea

BP0 (wh3)

FL(=s1)

SONAR

Placental Locanan Fun/Ants/PPusisitiey

MNest Appantment Qate

Site of Hert Visit

Ars Mame (Innaty & Last Hame)

MO tame (Inualy & Last Namey

T1€87 Blaou/fin Type

Cate

denteat Exam mis on

Vet Hagst Furst Hraed on

gE0C

Quicct emnyg Hiuterd on

HCU Screen

EDC Computations From (S o

Resutts A 8 A8 O 7 v - AAAS SS AC SC Af Immyune/Ngl lmmune ry

worting £0C

- Revired)

[ RS N

HMant Tine
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Initaial Visit

NAME :

REXCORD #:

RUTINE IRATAL LAB

I'TEM _bat

__RESULT IOTED By

PROBLET

Rh type —_—

Ab screen

Pap simear

VDRL

GC

v

Urine C&S o

HI titer
S-lgb Screen

Hepatitis B
surf. antigen

16 _weeks

MSAFP [

24-28 weeks

FBS e

1 Hr.

Rihvtam
(if indicatad)
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NAFE :

RECORD #:

SPECIAL PREMATAL [AB TESTS

DATE RESULTS
Glucose Tolerance Test FBS
1 hr.
2 hr.
3 hr.
Hemoglobin A4C
AMA
Anticardiolipin
Lupus Anticcagulant (IA0
Thyroid studies:
T3 Resin Uptake
Total Ty ~
TSH -
Fetal karyotype AF-AFP .
23-hr. Urine
tate: /o mater /[ mate: /[

Servm creat inine o i .l
Urine Protein L -

Creatanine clearance L e
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tl 1 Untrested 289 Aeuncianon SI ] Hematoma
S Min (€ actuding Buth Syringel 61 1 Vaa Previa
265. 2{ | Onvgen by Mask
I [ I Change in Pounan Ol 1 None 10 | Oher
266 tnfant Outcome sl 11 1010 Faxe (Soecrtyl 301,
a 41 ] tmmediate Oelovery
|1 Ave 51 1 Ower 20 [ Og wnth Porvirve
t1 1'fFerat ODemar — Mesture
Antepas tuem 11 | taeyngowouy
21 ) Fetat Demuse 41 | Endovachen
tevee 20a010ene St | Owhes
31 | lwemegate (Soecsty ) 29
uﬂﬂll.’ Demne —_——
267 11 Alwe, Intent Conditsan 306 Usher C .
Peror 1o Teansfer
Of | Samtaxtary
(] Ower
(Erpian] 268
269 Congerital Anamaties
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INFANT SHEET

(Fill out anather scparate sheet for each infant}

KEYPLATE

302. Site af Detivery

01 | Detivery Roomn
t{ | Ambulance
21 | Emergency Room
3 ) Home
4 [ ] Hospital-Other Rooms, Hatls
S [ | Hosoital - Labor Room
6 ([ | Private Vehucle
7( ] Unknown
303. Labor Anasigesia
0l | None
Tatal
Orug Oarage
304.-305. Oemerotl mq
307.-308. Largon mg
310.-311, mq
313 Anestheria
0 | None
1{ | tonat
21 | Paacerncat
31 | Pudenyal
4 [ | Conduction
S( | Spinal
6 ( | N3O or Penthrane Anatgena
71 | General Endotracheal
81 | Other
{Specity) 314
315. Any Anesthetia Complications
ol 1 No
WY oo
(Explan] 316.
317. Type of Defivery
11 | Soontanecus {No manum
rotanignl
2| | Seentanenus {Manual rattann]
ir rcrs
2( | Etective tow Forcens
S| | Indicared Low Farcept
G| ] teutrcated Mud Farceps tsvttonst
Rousation)
T1 | tndecared Mt Farceps twith
Rawatont
B ] Asusted Brecch Extraction
9( | Assisted Breech Eateaction
weth Farcens
10| | Tatal Beeech Entractior.
11{ 1 tndicated Vacuum Esteac ticin
121 | Version and Eetiactinn
131 ~| Destructove Forcen
14 | Other —

S 1053

Presenting Part at Delivery

327 Plicenta Oelivery Methoa

{Check Fram Each Calumn} 0! | Spontancous Delivery
ne 319 1{ | Enpressed
11 [ Occput t{ | Antenor 21 | Manual Remaval
21 ] Mentum 2 | Pastenor
B t
31 ) Brow 3 | Teanwerse 329. Cesarean Section
a!l | Nane
4 | Sacrum 4 | Unknawn
Shout V{ | Low Trantverse
haufde
S0 1 Shoutder 21 | Low Verucal
6( ] Unkngwn 31 1 Classcal
320. Station Immediately Priar to Farceps o¢ C/S 4{ | Other
(-4 t0 +4] (Soecily) 330.
0l ] Not A le of Station
1. Indi far Abave
321. U1 Breech (Before Attempts at Delivery) (Check alt Applicable]
1 Abruption
a1 ) Nat Applcable e ue
21 | Amaognan
10 | Frank
30 | Breech
Complet
21 1 Complere 41 1 Cervical Carclage
< nate F
11 ) Sinqgte Foothing §( | Card Peotase
41 | Ouuble Faotting 61 | Vetonetvic Distnupnegn
41 ] Unknowe 71 1 Ouabetes Metiius
N lodicatrons 81 | Eiderty Prenuqravicts
{theck Al Applicabiel 323 S| | Erytheoblasion
322 Fos Total 10| ) Elective Repeat
Far Farceps Breech Eatracuian 1L | Fetat Dntress
at 1 Not Applwatite ol 1 121 1 Labar Abngemality
N Clectve LR 13 { ) Mapresentatun oiter
201 Fetal Ossteess 2{ 1 Than Breech
q
3{ 1 Maternal Distien 30} 141 ] Pracenta Previa
15 P [¢1: W1
af 1 Secondary Arrest of Descent | | I 1 Poar oy
161 | Pontrve OCT
50 1 Atrescannng Head of Breech
71 1 PROM
2nd Toen st 18( | tiypeaiension
324 type of Faecens 19 ] Uiernine Anymaty
0! | None 20{ | Qner
{Specrty) 3
1{ ] Barton Soecrty 32
201 Emor” Primary Indication (Among Thowe Abave)
11 ] Keetiandg 333,
a4 | tper U
334 Lactavon Inhibitinn
S0 1 Senpan
. Q1 | Hone weth Beeant feeding
G0 1 fucker MoLean
t{ | Mane wihout Hicau
) Oner
(Spccrly} 32% 21 | Detggsenone
11 1 Detestragen
126 Placenta a ‘ l Sttlpesteen
al o} Hanew S ) Taw
1L | Alcuption 6l lwwes
21 | Accessory Lubie o Sty 315
11 1 Acrera
41 | BartlesSore Pramary
Famne 336 Code
S 1 Macgeat Sweus
SecabdyY e
,
61 1 Fecrena Name 317 Code
21| fievia
Actending S —_—
21 | Vetanwnious lnsertion Mame 3138 Code
_91 1 Other — ___J_____ Med Stud o
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265 366 150 Postpartum Procedures 3871 Maternal Death
Last FCV Postpartum Gl | Nane 01 1 Ne
333
1] ] Userine Pucking T 1 Yes (E2olain
394 Tranglusion 21 ] BTL Posiparium
a4
a( | No 31 | Satpingectamy 384
—
1l ] Yes 4 [ | Hysterectomy Followup Needed
321 Postpartum Hemorrhage S| | Appendectomy 37S.{ 10 Routine
O | None 6 [ | Hypogastee Ligation I clinneg whs
e 380. et
1 [ ] Uterine Atony { uretfage I not routine, explam problem
2{ | Retaned Placenta 8 ) Ovarian Cystectomy 376.
31 ) Cervix Laceration 9{ | Qophorectomy Place ks
4 [ | Vaginal Lacerauon 10 [ | Waund Resuturning
S{ | Uterine Rupture 1M{ | Other o ( LLLE
{Spec ast.
6 | Hematoma sty) PMace whs
71 1 Qmer 382, 4 ‘ 178
{Specity) 342.
0/ | Nonendicated Place whs
331 Postpartum Infection t[ | Ahogam
Gl | Nonfectian 21 1 Rubells 73
OF Hughest Temp 11 | Other — Mace whi
344 wath mifec ion {Specelyl 353 Mo Oy Yo
e int ' 1
1{ ] £pmiotomy Intecion 154 Contracentive Coumeling 1 382 Date of Ducharge _ J
21 ) Endometany a1 | e
o . .
11 | Pyelanepheites 11 1 Yes [See betow) 389 Othear Commants
41 | Cystetny —
51 | Wound tnfection 155. Method Chosen
61 1 Peritoning 01 | None Desired
71 | Septecemia Tubal Liganion
1| | Oone Postpartum
8{ | Fever Unknawn Enctogy Current Information
21 | Tobecheduled
9 | Aretectani/Preumonia
101 ) Masnns 'Uol 509 Phone
] Inser ey Poviparium
111 1 Qther { S11 Se
{Speciy) 345 4{ | Tobedane tater
§12 Cuy 518 Zip
{346 Anbbeoncy Postpartum Ovat Contracegtives
g | Nane 5§ ) Axpresc 1o 1asprrat {*
1] ) Peaxciitin 61 1 Qua Pomary
21 | Amacitiin 1l ) Nonayt 150 Nane 330
31 ] Gentamycin A1 | Nawey! § 8O Secondary
41 ! Cndamycen 91 ] Owher Name 191
‘ .
91 | Cephalosporn Seecivl D6 Avteding
i 100 1 Vo be peew Narme 392
61§ Cuoramphienscol are
101 Omer to 1) Candomnif gun Mot St
{Specity) Ja7 [T
338 s eltanenus Prabiems - — T T
01 | Narma Coune
t{ | Thiambophtetists 363 Are Orat Contraceptives
fscaterd?
2! 1 Pumonary Embotim ai 1 ves Wyrs wny ! oo “7 I
3[ 1 Coagutopathy 164
41 1 Sownal Veadache 358 Dischiarge Medicanons {athe: than aral contracentives)
S | Swote Q[ ] MNoae  PName Daose Schedule Ou-anon
61 ] Mechanwcat Bowe! Olstiuctian 399, 160 lron Sulfate My/Day
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NAME : ) HOSP. NO.: ROOM:

SIRG. : o _ ASSIST:

QATE OPER. OR E.D. VISIT ARUTTED: DISCHARGED:
DOCTOR/SERV. : DICTATED: TRANSCRIBED:

1 DIAGHOSIS PROCEDURES

2 1. Mature/Premature/Post-term Birth, Living Child

3 2. Appropriate/Small/laerge Size for Gest. Age

4 .

5 4.

6 5.

Z ADM?éSION HISTORY: Thi ¥blte Fenale twin # born at hrs
5 foTMS 6% Plack  fale Singleton R
0 {s a product of a y/o F P A L _ following a wk gestation.

{1 Apger 1 Pregnancy:

12 5 labor

13 Resus- __ Hone abn FUT:

L, citation 0, to face meconium:

15 - 0’: by Pos Pres Delivery:

16 ifitubated

17 drugs(specify)

18 - :

19 ADMISSION PHYSICAL EXAM: HORMAL ABNORMAL Cestational Age Vs,
20 COMMENTS:

21 Congenital Anomalies:
2 1.

23 2.

2, HOSPITAL COURSE: HORMAL ABNOIMAL

25

26

27 DISCHARGE PHYSICAL EXAM: HOIQMAL ABNOFMAL DISCHARGE WEIGHT:

28 COMMENTS:

29

30

31 LABORATORY DATA: g _1FA TOXO VDRL

32 MAXIMUK BILTRUBIN: Indirect Total

33 OTHER: T

3 Blood Type:

35 Rh: —

36 Coombs ' :

7 “

36 DISPOSITION: WELL BABY CLINIC: ; CHIIDREN'S CLINIC s PRIVATE:
zg Followup in — ____“wl!cl;(s) Fami{ly Practice Centey
[3} OTHER: Breast/Pottle Feeding

{2

{3 MEDS: 1.

(¥4 .

{5 3

46 e , M.,
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