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ABSTRACT

Background: Some studies have found a positive association between
UTI in pregnancy and the development of PET yet other studies have not

found any such association.

Objective: To determine the incidence of UTI in PET patients and thus

determine if there is an association between UTI and PET.

Design: Case-control study

Setting: Tertiary level referral Maternity Centre at Groote Schuur
Hospital, University of Cape Town, South Africa.

Population: Referred patients at gestation 20 weeks and above. The

sample comprised 166 cases (PET) and 257 controls (non-PET).

Methods: Cases and controls were clinically assessed for UTI on

admission and their MSU or CSU sent for mcs.

Results: A total of 423 women were recruited into the study made up of
166 cases and 257 controls. A participant with any UTI was significantly
less likely to be a case (OR 0.29; 95% CI 0.15-0.59, p=0.001). A one
week increase in gestation was associated with a 0.83 times the odds of
being a case, compared to a control (95% CI, 0.80-0.87, p<0.001). Parous
women had 0.32 times the odds of being a case compared to nulliparous
women, this was significant (95% CI 0.18-0.56, p<0.001). Participant’s

age was not associated with case-control status.



Conclusion: Participants with PET were less likely to have UTI. There
was no positive association between UTI and PET. Nulliparity was found
to be a risk factor for development of PET in pregnancy. PET was more
likely to occur in earlier gestations rather than late in the third trimester.

Age seemed not to be a risk factor for PET in this study.



[ INTRODUCTION

Pre-eclampsia (PET) occurs in 2-6% of all pregnant women. However,
geographic, racial, and socio-economic differences can result in an even
higher incidence in some populations (34). It is a major cause of maternal
and perinatal mortality and morbidity particularly in poorly resourced
countries. In South Africa complications of hypertension, of which PET
is the major cause, are the second most common cause of primary
obstetric maternal death, after non-pregnancy related infections (62). It is
estimated that about 40000 women die each year worldwide as a result of

pre-eclampsia/eclampsia (65).

Despite the devastating effects of pre-eclampsia, the precise aetiology of
this condition remains largely elusive. In recent years extensive research
has been concentrated in this area and as a result a number of hypotheses
and theories have emerged. Currently there are two main theories of the
pathogenesis of pre-eclampsia (65). Both theories are centred on the
placenta as the primary source of the condition. This is also supported by
the fact that the only definite treatment of pre-eclampsia is the removal of

the placenta.

1 The Two-Stage Model:

In this theory it is postulated that there is relative reduction in placental
perfusion as a result of abnormal placentation and/or maternal disease at
the microvascular level. This then triggers release of circulating factors
that target maternal vascular endothelium causing endothelial dysfunction
and consequently the maternal multisystem, multiorgan disorder which
characterises this condition. This disorder is called pre-eclampsia. It is

also thought that there are maternal factors antedating the index



pregnancy which then determine the patient’s increased susceptibility to
the disease. One of the factors which is receiving the most attention in

this regard is the genetic characteristics of the patient.

2 The Continuum Theory:

Normal pregnancy is characterised by an inflammatory response and it is
therefore postulated that pre-eclampsia is an exaggerated form of this
inflammatory response. The placenta is believed to release excessive
amounts of trophoblastic debris when it is hypoperfused, or when it is
large as in multiple pregnancy and diabetes, setting into motion this
exaggerated systemic inflammatory response syndrome (SIRS).
Susceptible women releasing normal amounts of trophoblastic debris can
also mount this abnormal SIRS (51). Suggested trophoblastic debris
include tumour necrosis factor alpha (TNFa), lipid peroxides,
syncytiotrophoblast microfragments(STBMs) and vascular endothelial
growth factor (VEGF). Based on the continuum theory it has been
hypothesized that infection in pregnancy might be involved in amplifying
SIRS and consequently increase the risk of pre-eclampsia. A recent
systematic review and meta-analysis has suggested that urinary tract
infection in pregnancy increases the risk of pre-eclampsia (11). In this
review of seventeen studies involving a total of 7317 pre-eclamptic
patients twelve studies reported an association between UTI and
increased risk of PET and five studies found no such association. Of note
is that thirteen of these studies were carried out in developed countries
(Europe, North America and Australia) where the prevalence of PET is
much lower than in developing countries such as South Africa. The
authors recommend that more studies are required to verify this
association. To date we are not aware of any such study that has been

conducted and published in Africa. If such an association can be
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established conclusively, antibiotics could then play a very crucial role as
part of the armamentarium in the fight against this disease. It is on the
above background and on the basis of the continuum theory that this case-
control study was carried out in an attempt to shed some more light with
regards to the relationship between UTI in pregnancy and PET in the
South African setting with its high prevalence of PET.

II LITERATURE REVIEW

1 Introduction

Pre-eclampsia/eclampsia (PET) occurs in 2-6% of all pregnant women
and is a major cause of maternal and perinatal mortality and morbidity in
all societies and especially in poorly resourced countries. It is the
commonest cause of iatrogenic prematurity (3, 46). About 5-7% of
nulliparous women are affected by this condition (35). However,
geographic, racial and socio-economic differences do result in even
higher incidence in some populations. In South Africa complications of
hypertension, of which PET is the major contributor, are the second most
common cause of primary obstetric maternal death after non-pregnancy
related infections (62). It is estimated that four million women develop

PET worldwide each year and that of these about 40 000 die (35, 65).

There is general consensus that PET arises as a result of abnormal
interaction between the trophoblast and decidua, generalized vascular
dysfunction, and exaggerated systematic inflammatory response
syndrome (SIRS). Why this should occur precisely and why not all
women with similar phenotypic characteristics are affected is still

unanswered. It is conceivable that this is a multifactorial condition in
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which genetic, immunological, environmental, and nutritional factors are

involved.

In recent years extensive research has taken place and is still ongoing in
an attempt to unravel the precise actiology of PET. As a result two main
hypotheses on the pathogenesis of PET have gained prominence (49, 51).
Both hypotheses are centred on the placenta as the primary focus of this
condition. This is supported by the fact that the only definite treatment of
PET is the removal of the placenta. It is also well known that normal
pregnancy is associated with a low-grade systemic inflammatory response
(SIRS). The role of this response in PET is under the spotlight and it is
now believed that this response is exaggerated in women with PET and is

critical in the pathogenesis of this condition.

2 Immunopathology

2.1 Inflammatory or innate immune system:

The inflammatory/innate immune system is believed to play a central
role in the pathogenesis of PET. It comprises a number of interacting
elements. These include inflammatory leucocytes (granulocytes,
macrophages, monocytes, Natural Killer {NK} cells), endothelial
cells, platelets, cytokines, chemokines, complement system,

coagulation factors, adipocytes and hepatocytes (1, 55).

It is now known that endothelial cells play a key role in the innate
immune system. They are involved in presentation of antigens to T
lymphocytes, production of pro-inflammatory cytokines, activation of

the innate immune system through their receptors and stimulation of
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inflammatory leucocytes (19, 55). As already mentioned above normal
pregnancy is associated with a low grade inflammatory state.
Physiological features of normal pregnancy are in fact components of
the acute phase inflammatory response as evidenced by leucocytosis;
increased phagocytosis; raised serum levels of cytokines e.g.
interleukin-6 and tumour necrosis factor-o. (TNF-a); elevated levels of
plasma fibrinogen; elevated levels of plasminogen activator inhibitor
1; elevated levels of complement, especially C3; and a raised C-

reactive protein (CRP) (55).

3 Hypotheses on the pathogenesis of PET:

Redman and Sargent have postulated two models for the pathogenesis

of PET, namely the 2-stage model and the continuum theory.

3.1 The Two-stage Model (Redman, 1991):
In classical PET, which includes PET before 34 weeks or early onset
PET (EOPET), it is postulated that the disease occurs in 2 stages. In
stage I, which is asymptomatic, there is abnormal placentation
and/or maternal microvascular disease leading to reduced placental
perfusion, ischaemia and hypoxia. Deficient placentation is probably
due to abnormal immune interaction between paternal antigens on
the trophoblast and maternal decidual NK lymphocytes (8, 14, 15,
55, 60). Placental ischaemia and hypoxia, accompanied by increased
trophoblast apoptosis, then trigger off the release of circulating anti-
angiogenic factors from the placental trophoblast and endothelial
cells (7, 9, 26, 32, 38). These events lead to further stimulation of the
basal SIRS of normal pregnancy which becomes exaggerated. The

exaggerated SIRS results in widespread endothelial activation,
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damage and dysfunction causing profound disturbances in blood
flow, vascular function and arterial blood pressure (19, 47, 58, 70).
This is referred to as stage II or the maternal clinical syndrome,
characterized by hypertension, proteinuria, eclampsia, HELLP
syndrome etc. Hypertension is a direct consequence of widespread
vasoconstriction whereas proteinuria results from glomerular

endotheliosis and podocyte detachment (7).

One of the two circulating anti-angiogenic factors strongly
implicated in the transformation of the disease process from stage 1
to stage II is the soluble fms-like tyrosine kinase-1 (sFlt-1) which is
a receptor for vascular endothelial growth factor (VEGF) and
placental growth factor (PIGF) (9, 26, 40). It binds these two growth
factors such that even though their total serum levels increase during
pregnancy, their free form is drastically reduced in patients with
PET. This has a negative impact on placental angiogenesis (32).
Studies have shown that levels of sFlt-1 begin to rise during the
second part of pregnancy which implies that the processes leading to
placental ischaemia and hypoxia will have begun earlier on (7).
Some investigators have found out that sFlt-1 levels begin to rise

significantly about 5 weeks before the onset of PET (7).

The other circulating factor gaining recognition in the linkage
between stage 1 and stage II is the soluble form of endoglin (sEng)
which is a co-receptor for transforming growth factor-f (TGF-B)
types 1 and 3 (24). This impacts negatively on TGF-3 angiogenic
function and its nitric oxide-dependent vasodilation role (7).

Administration of sEng and sFlt-1 to pregnant rats was accompanied

by severe PET and HELLP syndrome in one study (7).
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3.2 The Continuum Theory (51):
In non-classical PET, which includes the mild to moderate forms of
PET and PET after 34 weeks or late onset PET (LOPET), there is no
demonstrable clear evidence of impaired cytotrophoblast invasion or
impaired placentation. Hence there is no stage I in this form of PET
(54). 1t is postulated that this form of PET is primarily due to
exaggeration of the normal physiological trophoblast apoptosis and
exaggerated SIRS which has progressed to a point of
decompensation (17, 52, 53). It is suggested that exaggerated SIRS
could be due to an infectious insult occurring in pregnancy (34, 59,
66, 71). Urinary tract infection is being singled out as the most likely
infection to trigger off such an exaggerated SIRS (6, 11, 25, 34, 41,
63). Therefore in this model PET is seen as an extreme end of a
continuum of SIRS of normal pregnancy which has resulted in
decompensation of different body systems thus creating the clinical

maternal syndrome.

In conditions associated with hyperplacentosis such as diabetes
mellitus, molar pregnancy, and multiple pregnancy, the large and/or
relatively hypoperfused ischaemic placentas show accelerated
trophoblast apoptosis accompanied by increased shedding of
trophoblast debris such as syncytiotrophoblast microparticles
(STBM’s), tumour necrosis factor-o (TNF-a), vascular endothelial
growth factor (VEGF), and lipid peroxidase (9, 23, 27, 51, 54). This
debris is believed to amplify SIRS resulting in PET.

Certain medical conditions are accompanied by low-grade systemic
inflammation in both men and non-pregnant women (55). These

conditions include diabetes mellitus, chronic arterial disease, chronic
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hypertension and obesity. If these conditions exist in a pregnant
woman, then the normal SIRS of pregnancy is further elevated and it
is therefore not surprising that such women are at a higher risk of

developing PET.

4. Consequences of placental ischaemia / hypoxia:
The above 2 hypotheses help us to try and make sense of this
intriguing condition but the full story is yet to be told. A lot of
questions remain unanswered. However, from what we now know it
appears that placental ischaemia / hypoxia plays a pivotal role in the
pathogenesis of PET, especially in EOPET. It sets into motion a whole
cascade of events starting with release of sFlt-1 and sEng which
inhibit the angiogenic functions of VEGF, PIGF and TGF-B. There is
also release of cytokines e.g. TNF-a and interleukin-6 and
trophoblastic debris e.g. STBM’s and lipid peroxidase, both leading to
SIRS and widespread endothelial activation, damage and dysfunction.
This in turn causes systemic vasoconstriction due to raised endothelial
production of endothelin, thromboxane, and reactive oxygen radicals;
reduced endothelial production of nitric oxide and prostacyclin
(natural vasodilators), and increased vascular sensitivity to angiotensin
IT (which is suppressed in normal pregnancy despite high serum levels
of angiotensin II) (32). The end result of all the above events is the

multi-system, multi-organ disorder we call PET.

5. Role of maternal infection in the pathogenesis of PET:

Over the years studies have shown that there could be some
association between various maternal infections and adverse
pregnancy outcomes such as PET, intrauterine growth restriction

(IUGR), preterm labour and birth, intrauterine fetal death (IUFD), etc
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(2, 20, 21, 39, 61, 63). These infections include UTI, human
immunodeficiency virus (HIV) infection, periodontal disease,
chlamydia, malaria, bacterial vaginosis and group B streptococcal
infections. In their recent systematic review and meta-analysis Conde-
Agudelo et al (11) showed that there is an association between PET
and UTI, and between PET and periodontal disease in pregnancy.
These results give credence to the continuum theory in which the role
of an exaggerated SIRS in pregnancy is strongly implicated and that
maternal infection most probably plays an important role in
amplifying this SIRS.

However, it is difficult to prove a direct causal relationship between
PET and maternal infections such as UTI as Karmon and Sheiner (29)
have pointed out. von Dadelszen et al (68) have suggested that
infection could damage the arterial wall through direct endothelial
injury, local inflammation or acute atherosis. Others have
demonstrated the role of infections in increasing sFlt-1 levels in
nulliparous women and in inhibition of extra-villous trophoblastic
invasion thus causing disruption in normal placentation and placental
function (4, 31, 44). Interestingly, Faas et al (18) demonstrated
features of PET in pregnant rats after infusing them with ultra-low-

dose endotoxin. This has not been demonstrated in humans.

Even though one could assume that a relationship does exist between
maternal infections such as UTI and PET on the basis of the above,
no investigator has been able to give a clear indication as to when
exactly such an infection needs to occur during pregnancy in order to
cause or influence the development of PET (28).Hence the observation

that studies which have taken place so far have been carried out at
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varying gestational ages and some even postpartum. This makes
comparison and interpretation of results that much more complex.
Other problems with most of these studies have been the limited
sample sizes, retrospective nature of the larger studies and inadequate

control of confounding factors.

III OBJECTIVES

1/ To determine if urinary tract infection (UTI) in pregnancy is

associated with pre- eclampsia/eclampsia (PET)

Null Hypothesis: In pregnancy there is no positive association
between UTI and PET

2/ To determine if the severity of urinary tract infection is related to

the severity of pre-eclampsia/eclampsia

IV METHODOLOGY AND DATA COLLECTION

Basic Design and Description

This is a hospital based quantitative case-control study which was
carried out in Groote Schuur Hospital Maternity Centre from
01/03/2009 to 31/08/2009. Groote Schuur Hospital is a tertiary referral
teaching hospital attached to the University of Cape Town, South
Africa. It caters for the entire metropolitan area of the Western Cape
Peninsula. The study protocol was approved by the Ethics and

Research Committee of the University of Cape Town. Throughout the
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study adherence to the World Medical Association Declaration of

Helsinki and Tokyo was observed (74).

Sample size estimation

Assuming a background pre-eclampsia incidence of 6% in the
population from which the sample would be drawn, and assuming an
increase t010% in association with urinary tract infection, a sample
comprising 200 pre-eclamptic/eclamptic patients and 200 controls
would need to be recruited, which would give a power of at least 80%,
with the two-sided significant level a set at 0.05 and Type II error 8
set at 0.2 (36).

The study sample was derived from antenatal patients who where
admitted to the maternity centre during this period. These patients
were admitted from the maternity centre antenatal clinics or were
referrals from secondary level hospitals and clinics in the Western
Cape Peninsula area. Recruits were split into two groups: those with
PET formed the cases and those without PET but admitted for other

obstetric indications formed the controls.

Participants:

Inclusion criteria were patients whose gestation was equal to or above
20 weeks; presence of obstetrician confirmed PET; documented
evidence of a negative HIV test within the preceding twelve months.
Ineligible women included known epileptics or those with other forms
of convulsions not related to PET; those with obstetrician confirmed
diabetes mellitus; those with confirmed HIV positive status; febrile

women whose fever was not attributable to UTI, ¢ g pneumonia; and
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readmissions who had already been admitted into the study on a

previous admission.

Matching:

Cases were matched to controls in terms of age and parity. Age was
categorised in years as follows: 10-15; 16-20; 21-25; 26-30; 31-35;
36-40; and 41-45. Parity was divided into nulliparity and multiparity.

Definitions of UTI and PET:

In this study any patient who satisfied any one of the following three
definitions given below was considered to have UTI: positive urine
culture without symptoms and signs of UTI (asymptomatic
bacteriuria); positive urine culture with symptoms and/or signs of UTI
(cystitis and/or pyelonephritis); and negative urine culture with at least
three symptoms and at least two signs of UTI. A culture positive result
was defined as bacterial counts in clean catch mid-stream urine
(MSU) or catheter specimen urine (CSU) of at least 100 000 colonies
per ml. Symptoms of urinary tract infection were defined as follows:
frequency, dysuria, fever, nausea/vomiting, abdominal pain, backache,
flank pain, and passing blood in urine. Signs of urinary tract infection
were defined as follows: suprapubic tenderness, renal angle
tenderness, temperature equal to or greater than 37.5°C, and

haematuria not associated to bleeding from the genital tract.

PET was defined as a diastolic BP equal to or greater than 90mmHg
on any two or more consecutive occasions 4hours or more apart in
combination with significant proteinuria i.e. 2+ or more protein on
cold test urine sample or 300mg or more protein in a 24h urine

collection, at 20 or more weeks gestation in a woman who was
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previously normotensive (13). Symptoms of severe PET included
headache, epigastric or right upper quadrant pain, and visual
disturbances. Eclampsia was defined as the occurrence of one or more

convulsions in a PET patient.

There were patients in whom the initial diagnosis of PET was later
changed to unclassified hypertension or gestational hypertension after
disappearance of significant proteinuria on antibiotic treatment for
UTI as defined in this study. Such patients were excluded from the

cases and included in the controls. This meant that the investigator
followed up the folders of all the recruited cases in order to identify
such patients and reassign them approprately. Patients whose
significant proteinuria persisted after such treatment remained in the
cases category. Such follow-up was essential in order to solve the
problem of interpreting proteinuria in the presence of UTI alone given
the fact that proteinuria can occur in both PET and UTI This also
avoided the temptation to set a cut-off level of significant proteinuria
that would fall outside the definition used in this study, a definition

widely accepted internationally.

Sampling Technique:

Patients being admitted to the maternity centre for various obstetric
indications and meeting the inclusion criteria of the study were
identified. They were then given a pamphlet explaining the study and
its objectives. Written informed consent was obtained by the
investigator from those patients voluntarily willing to participate in the
study. The patient information pamphlet and consent forms were
written in the three major languages in South Africa, i e Xhosa,
English and Afrikaans.
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A thorough history of UTI symptoms was elicited from every
consented patient and an appropriate physical examination conducted.
Either a clean catch MSU or CSU was then collected from every
participant on admission and sent to the laboratory within one hour.
All urine samples were collected before any antibiotic was given.
Laboratory urine results were followed up a few days later and
recorded on the data capture sheet. A clear record of any clinical
symptoms and signs of UTI were documented in the patient’s notes
and on the data capture sheet. Other parameters which were recorded
on the data capture sheet included blood pressure, temperature and
cold test proteinuria obtained on admission and four hours later.
Protein levels in 24 hour urine collections and number of any

convulsions were also recorded.

Statistical methods

Statistical analyses were performed using the software Stata Version 10.0
(Stata Corporation, College Station, Texas, USA). Data coding was
facilitated by allocating each patient a “unique identifier” starting at 1001
and counting upwards. The encoded data was then recorded on Excel
Spreadsheet. Statistical analyses involved the use of two-sample
Wilcoxon rank-sum (Mann-Whitney) test, Pearson’s Chi-square test, and
Logistic regression analysis. Frequencies, Odds Ratios (OR), p-values,

and 95% confidence intervals (CI) were calculated.
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V RESULTS

A total of 423 participants were recruited into this study comprising 257
controls and 166 cases. The total number of women recruited slightly

exceeded that needed to meet the original sample size calculation.

Table I shows the baseline distribution of diagnoses in the study sample
The sample was made up of a total of 423 participants of which 166
(39.24%) were pre-eclamptics (cases) and 257 (60.76%) were non-pre-
eclamptics (controls). Time constraints could not permit the recruitment
of 200 participants into each arm as originally envisaged. However,
application of the power calculations mentioned under section IV on the
sample obtained in this study shows that this study is sufficiently

powered at more than 99%.

Table I. Baseline distribution of diagnoses

DIAGNOSIS Controls Cases Total

3 x previous stillbirths

CCP / mitral valve disease
Ccervical cancer stage Ib

ELSCS for 1 x previous CS

ELSCS for 2 x previous CS

ELSCS for transverse lie
Hashimoto's thyroiditis
Induction for 1lx previous stillbirth
Induction for previous abruption
Induction for 2x previous stilbirths
ITPp

IUFD

Twin IUFD

IUGR

PPROM

PPROM / fetal distress

PPROM / twins

PROM

SLE

SLE / oligohydramnios

SLE / renal impairment

Active labour

Anaemia in pregnancy

Agthmatic attack

Blunt abdominal trauma

Breech for C8
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Breech in preterm labour
Cardiac disease

Cervical incompetence
Chronic hypertensgion
Cystitis

Eclampeia - 5 convulsions
Eclampsia -1 convulsions
Eclampsia -2 convulsions
Elevated liver enzyme
Fetal anomaly

Fetal anomaly (47XXY)
Fetal anomaly-anencep
Gestational hypertension
Gestational proteinuria
Headache

Hyperemesis gravidarum
Hypothyroidism

Imnminent eclampsia

Impaired glucose tolerance

Latent labour

Latent labour / triplets
Limb body wall defect
Macrosomia for C8

Mitral vulve disease
Myasthenia gravis
Obstrucive perineal warts
Oligohydramnios

Placenta praevia grde I

Placenta praevia grade III
Placenta praevia grade IV

Placenta praevia IV/
Post dates
Pre-eclampsia

Pre-eclampsia / CIN I
Pre-eclampsia - HELLP syndrome
Pre-eclampsia / IUFD
Pre-eclampsia - abruption

Pre-eclampsia - chromnic hypertension

Pre-eclampsia / postdates
Prolonged pregnancy
Protein C deficiency
Pyelonephritis
Pyelonephritis - cystitis
Recurrent pregnancy loll
Recurrent pyelonephritis
Rhesus iso-immunisation
Rheumatic heart disease
Severe IUGR

Sickle cell anaemia
Social ELSCS

Threatened preterm labour

Trisomy 18 for medical termination
Unclassified antepartum baemorrhage
Unclassified hypertension

Unstable lie
Ventricular septal defect

Total
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Starting out from the null hypothesis that the median age, the median
gestation, and the median parity of controls were equal to those of cases,
application of the two-sample Wilcoxon rank-sum (Mann-Whitney) test

revealed significant differences, as shown in Table II:

Table II. Medians of Age, Gestation, and Parity of Controls versus Cases

Controls Cases p-value
Median Age(yrs) 28 26 0.065
Median Gestation(wks) 38 31 <0.001
Median Parity 1 0 <0.001

Table III shows the distribution of parity between controls and cases.

Table IIT. Distribution of parity between controls and cases

PARITY CONTROLS CASES

(%) (%)

Nulliparous 83 85
{32.30) {51.20}

Multiparous 174 81
(67.70) {48.80)

TOTAL 257 168

Application of Pearson’s Chi-square test with one degree of freedom
revealed that cases were significantly more likely to be nulliparous

compared to controls.
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In this study 9.6% of cases had UTI compared to 17.3% in controls
(Table IVb). The overall incidence of UTI in this study sample was
14.3%. The most common type of UTI as defined in this study in both
groups was asymptomatic bacteriuria making up 8.4% of all UTI’s in
cases and 9.4% of all UTI’s in controls. Cystitis and/or pyelonephritis
occurred in 1.2% of cases as compared to 5.1% in controls. UTI’s based
on signs and symptoms only were absent in cases and were only 2.75% in

controls (Table IVa).

Table IVa. Distribution of UTIs among cases and controls.

UTI BASIS CONTROLS CASES TOTAL

{%) (%) (%)

No UTI 211 150 361
{82.75) {50.386) {85.75)

Culture only 24 14 38
{(5.41) {8.43) {8.03)

Signs/symptoms only 7 0 7
{2.75) {0.00) {1.686)

Culture/signs/symptoms 13 2 i5
(5.10) {(1.20) {3.56)

TOTAL 255 166 421

Table IVb: Binary distribution of UTIs among cases and
controls {(any UTI ve no UTI).

ANY UTI CONTROLS CASES TOTAL

(%) (%) (%)

0 211 150 361
(82.75) (80.38) (85.75)

1 44 16 60
{17.25) (9.64) (14.25)

TOTAL 255 166 421
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Table V shows that among all forms of PET, UTI occurred in 7.8% of
mild to moderate PET; in 0.6% of imminent eclampsia; in 0% of

eclampsia; and in 1.2% of HELLP syndrome.

Table V. Frequency of UTI according to Severity of PET

Severity of PET No. of UTD’s Total No. of PET Frequency of UTI
Pre-eclampsia 13 166 13/166 =0.078
Imminent PET 1 166 1/166 =0.006
Eclampsia 0 166 0/166 =0.000
HELLP 2 166 2/166 =0.012

A logistic regression model was used to compare the association between
any form of UTI as defined in this study versus the absence of UTI, and
the case-control status of participants, adjusted for age, gestation and

parity category (Table VI).

Table VI. Results of Logistic regression analysis

Case-Control 0Odds Ratio [85% Conf. Intervall
Any UTI 0.2948747 0.1469614 - 0.5920608
Age (vrs) 1.02089%30 0.9777476 - 1.065%410
Gestation (wks) 0.8338981 0.7971072 - 0.8723872
Parity 0.3191147 0.1834110 ~ 10.5552242

The following conclusions can be drawn from Table VI:

Participants with any UTI were significantly less likely to be a case (odds
ratio, 0.29; 95% confidence interval, 0.15-0.59, p=0.001).

Participant age was not associated with case-control status.
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Participant gestation was significantly associated with case-control status,
with a 1-week increase in gestation associated with a 0.83 times the odds

of being a case, compared to a control (95% CI, 0.80-0.87, p<0.001).

Parous women had 0.32 times the odds of being a case compared to
nulliparous women, this was significant (95% CI 0.18-0.56, p<0.001).

Therefore this regression model indicates that UTIs were inversely
associated with being a case; age was not associated with being a case;
increasing gestation was inversely associated with being a case; and

parity was inversely associated with being a case.

VI DISCUSSION

This case-control study was primarily looking at any possible positive
association between UTI in pregnancy and PET. The design of the study
was not meant to investigate any causal relationship between UTI and
PET. Some investigators have found a positive association whilst others
have not (11). In the continuum theory it is postulated that some cases of
PET could actually be exaggerated forms of the SIRS of normal
pregnancy which results in decompensation triggered off by an
infectious insult. Why UTI in particular should be the major infection

involved in this process has yet to be explained.

In this study 9.6% of pre-eclamptics had UTI compared to 17.3% in non-
pre-eclamptics. The overall incidence of UTI in this study sample was
14.3%. Delzell and Lefevre (16) state that in pregnant women the
incidence of UTI can be as high as 8%. The higher incidence in this study
could be explained by the fact that participants were a highly selected

group referred for tertiary level care and therefore might not be
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representative of all pregnant women in general. The most common type
of UTI as defined in this study in both groups was asymptomatic
bacteriuria, making up 8.4% of UTI’s in cases and 9.4% of UTI’s in
controls. These figures for asymptomatic bacteriuria in pregnancy are
close to the prevalence of 10 percent cited in other literature (16). Cystitis
and/or pyelonephritis occurred in 1.2% of cases as compared to 5.1% in
controls. Again these figures are at slight variance with those quoted in
other literature where cystitis is reported to occur in 1.3% and
pyelonephritis in 2% of pregnant women (22, 24). This difference could
also be a reflection of the tertiary level nature of participants in this study.
UTTI’s based on signs and symptoms only were rare, being absent in cases

and making only 2.75% of UTI’s in controls.

The primary outcome of this study does not lend support to the
hypothesis that UTI is positively associated with PET. The study in fact
showed the opposite, which is that patients who had UTI as defined in
this study were unlikely to be pre-eclamptic. This finding, however, is in
accord with five of the studies which were included in the recent
systematic review and meta-analysis by Conde-Agudelo et af 2008, in
which a negative association was found. These five studies evaluated the
moment of exposure to UTI at the time of the first antenatal visit whereas
in this study participants were evaluated for exposure at the time they
presented for admission into the maternity centre at any gestation from 20
weeks and above. With such a different approach to the moment of
exposure evaluation as in this study one would have expected a different
outcome. It therefore seems that the gestation at which the evaluation of
exposure to UTI had little bearing on the final primary outcome. The
moments of exposure evaluation in the other twelve studies which

showed a positive association between UTI and PET in the above-
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mentioned systematic review and meta-analysis varied from the first

antenatal visit to the time of delivery.

It is important to understand that the continuum theory on which this
study is based does not indicate at what point in time during pregnancy
the infectious insult needs to occur in order to cause PET. This obviously
makes comparison and interpretation of the various studies conducted so

far in this area difficult.

It is generally accepted that eclampsia and HELLP syndrome represent
the most extreme and severest forms of PET (3). As a secondary outcome
this study showed that the greater the severity of PET the smaller the
frequency of UTI. This seems to corroborate the primary outcome of this
study which showed that patients who had UTI as defined in this study

were unlikely to be pre-eclamptic.

This study also confirmed the already known fact that nulliparity is a risk
factor for development of PET in pregnancy. Although it is known that
women below 20 years of age and those above 40 years of age are at a
higher risk of PET this study could not confirm this (46). It is difficult to
explain this study finding.

As discussed in the literature review section, it appears that there are
different forms of PET with attendant different pathophysiological and
aetiological processes (42). EOPET 1is associated with abnormal
placentation whereas there are other forms where abnormal placentation
is not demonstrable and in these cases PET is believed to occur mainly
due to exaggeration of SIRS of normal pregnancy as a result of infection

(55). Therefore the outcome of studies such as this one is also influenced
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by the number of participants with the different types of PET included in
the study, knowledge of which would be crucial in excluding cases of
PET where infection is not a determinant. However, up to now no

published study has looked into this.

South Africa is believed to have more people with HIV/AIDS than any
other country globally. The latest HIV data collected at antenatal clinics
in this country suggest that HIV prevalence in pregnant women stood at
28% in 2007 (72). Therefore HIV positive patients form a large
percentage of patients admitted to the maternity centre at GSH. Such
patients were excluded from this study mainly because there is no clear
consensus yet on the influence of HIV infection on PET. Some studies
suggest a possible protective effect of the virus from PET whilst others
have found no such effect (30, 37). This is a significantly large number of
participants to have been excluded from the study and this could have

affected the outcome either way.

Another group of participants excluded from this study were those with
diabetes mellitus. They also form a large percentage of women admitted
to the maternity centre. The reason they were excluded is that glycosuria
in diabetics and the depressed immune status during pregnancy seem to
increase the incidence of UTI in these women although some studies
dispute this (10, 12). Including diabetics would possibly have had a
confounding effect on the outcome. On the other hand diabetes mellitus
in pregnancy is known to be associated with increased risk of PET. Thus
exclusion of these women could actually also be confounding and affect

the outcome.
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One of the strengths of this study is the adequate sample size which was
sufficiently powered to allow for meaningful analysis of data. The other
strength of this study is that it was conducted at a tertiary institution
where all severe cases of PET are referred from the entire metropolitan
area of the Western Cape Peninsula. The third strength of this study lies
in the strict application of and adherence to internationally accepted
definitions of UTI and PET.

As expected with most studies, this case-control study had a number of
limitations. Firstly, exposure (UTI) and possible outcome (PET) were
measured at the same time and this means causality cannot be
determined. Secondly, the design of the study did not permit follow-up of
participants to determine if controls who had confirmed UTI went on to
develop PET later in the pregnancy. Such a follow-up would obviously

influence the outcome of the study.

Thirdly, within the confines of this study no attempt was made to find out
if a participant had had UTI at an earlier gestation in the index pregnancy,
and if so , if any antibiotic treatment was given and what the outcome of
such treatment was. In the same vein, a history of use of antibiotics for
any other infection was not solicited for the purposes of this study. It is
conceivable that for participants who had asymptomatic bacteriuria at an
earlier gestation in their pregnancy the use of an antibiotic for other
concurrent infections could have cleared the UTI by the time they were
recruited into the study. However, so far no study has shown what effect

treatment of UTI during pregnancy has on subsequent development of
PET if any.
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Fourthly, the role of other infections that might have occurred prior to or
at the time of recruitment into this study was not considered. Based on the
postulates of the continuum theory, any infectious inflammatory process
has the potential to trigger off an exaggerated SIRS and subsequently
result in PET.

The importance of this study lies in its contribution to the ongoing debate
in the quest to understand the aetiology of pre-eclampsia and the possible
pathogenetic mechanisms involved in this devastating condition. The
outcome of this study also raises the issue that perhaps the reported
positive association between UTI and PET could be spurious or
confounding and that perhaps it is erroneous to concentrate only on one
infection as a possible inflammatory trigger in the pathogenesis of some
forms of PET. There is need to investigate further the contribution of
other infections in pregnancy. The results of this study call for a more
holistic approach in the search for infectious triggers of exaggerated SIRS

and decompensation into PET.

There is need for studies that will address the question of causality. Such
studies could be in the form of large multicentred prospective and
randomised trials with the same moments of exposure evaluation set early
in the first trimester and follow-up of each participant until one week
postpartum since PET can occur up to that point. More and larger studies
need to be conducted looking into the possible influence of other
common infections and medical conditions such as HIV infection and
diabetes mellitus on PET and UTI. These conditions affect a large
proportion of pregnant women worldwide and their possible impact on

outcomes of studies such as this one needs to be accounted for. Other
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studies are required to investigate the effect of treating UTI in pregnancy
on PET.

Finally, in their analyses it is perhaps also very important for researchers
to know what form of PET each participant had since not all forms of
PET are influenced by infectious insults to the same extent as explained
earlier on. One way would be to take placental bed biopsies in every
participant post delivery looking for any changes in decidual and
intramyometrial spiral artery structure thus confirming the presence or
absence of abnormal placentation and facilitating categorisation into

EOPET, LOPET and other forms of PET.

VII CONCLUSION

The major finding of this study was that patients who had UTI as defined
in the study were unlikely to be pre-eclamptic. It was also shown that the
greater the severity of PET the smaller the frequency of UTI. Therefore

no positive association between UTI and PET was found in this study.

The study did, however, confirm that that nulliparity was a risk factor for
development of PET in pregnancy. The other finding is that PET was
more likely to occur in earlier gestations rather than late in the third

trimester. Age seemed not to be a risk factor for PET in this study.

There were a number of limitations associated with this study. Firstly,
the fact that exposure (UTI) and possible outcome (PET) were measured
at the same time meant that causality cannot be determined. Secondly,
there was no follow-up of participants to determine if controls who had

confirmed UTI went on to develop PET later in the pregnancy. Such a

34



follow-up would obviously influence the outcome of the study. Thirdly,
possible previous episodes of UTI in index pregnancy and their treatment
was not taken into consideration. Fourthly, the role of other infections
that might have occurred prior to or at the time of recruitment into this

study was not considered.

This study also raises a number of important issues. To begin with, in
order to answer the question of causality large multicentred and
randomised studies are needed. Such studies should have the same
moments of evaluation of exposure to UTI, preferably early in the first
trimester, and the participants followed up for the same period
postpartum. Secondly, such studies should also be designed in such a way
that participants can be stratified according to the type of PET they had.
Other studies should look at the effect of treating UTI in pregnancy on
PET. Above all the relationship between PET and other infections and
conditions occurring in pregnancy should continue to be rigorously
investigated. Lastly, there is a need for studies to be carried out at less
selective levels of care, e.g. at primary health care level, as the tertiary

care patients are highly selected and are prone to bias.

35



VIII REFERENCES

1. Aagaard-Tillery KM, Silver R, Dalton J. Immunology of normal
pregnancy. Semin Fetal & Neonat Med 2006; 11: 279-295

2. Abi-Said D, Annegers JF, Combs-Cantrell D, Frankowski REF,
Willmore LJ. Case—control study of the risk factors for eclampsia. Am J
Epidemiol 1995; 142: 437441

3. Anthony J. Critical care management of severe pre-eclampsia. In: Lyall
F, Belfort M, editors. Pre-eclampsia. Etiology and clinical practice.

Cambridge: Cambridge University Press, 2007. p. 476-488

4. Arechavaleta-Velasco F, Ma Y, Zhang J, McGrath CM, Parry S.
Adeno-associated virus-2 (AAV-2) causes trophoblast dysfunction, and

placental AAV-2infection is associated with pre-eclampsia. Am J Pathol
2006; 168: 1951-1959

5. Bailey RR. Urinary tract infection: some recent concepts. CMAJ 1972;
107(4): 316-330

6. Banhidy F, Acs N, Puho EH, Czeizel AE. Pregnancy complications
and birth outcomes of pregnant women with urinary tract infections and

related drug treatments. Scand J Infect Dis 2007; 39: 390-397

7. Berkane N, Lefevre G, Hertig A. Angiogenic factors in pre-eclampsia:
so complex, so simple? Nephrol Dial Transplant 2007; 22 (10): 2753-
2756

36



8. Borzychowski AM, Croy BA, Chan WL, Redman CWG, Sargent IL.
Changes in type 1 and type 2 immunity in normal pregnancy and pre-
eclampsia may be mediated by natural killer cells. E J Immunol 2005; 35:
3054-3063.

9. Borzychowski AM, Sargent LL, Redman CWG. Inflammation and pre-
eclampsia. Semin Fetal & Neonat Med 2006; 11 (5): 277-384

10. Boyko EJ, Fihn SD, Scholes D, Abraham L, Monsey B. Risk of
urinary tract infection and asymptomatic bacteriuria among diabetic and

nondiabetic postmenopausal women. A J Epidemiol 2005; 161(6): 557-
564 .

11. Conde-Agudelo A, Villar J, Lindheimer, M. Maternal infection and
risk of preeclampsia: Systematic review and metaanalysis. Am J Obstet
Gynecol 2008; 198(1): 7-22

12. Czaja CA, Rutledge BN, Cleary PA, Chan K, Stapleton AE, Stamm
WE and Diabetes Control and Complications Trial/Epidemiology of
Diabetes Interventions and Complications Research Group. Urinary Tract
Infections in Women with Type 1 Diabetes Mellitus: Survey of Female
Participants in the Epidemiology of Diabetes Interventions and
Complications Study Cohort. J Urol. 2009; 181(3): 1129-1135

13. Davey DA, MacGillivray I. The classification and definition of the

hypertensive disorders of pregnancy. Am J Obstet Gynecol 1988; 158:
892-898

14. Dekker G, Robillard PY (2007) Immune maladaptation in the etiology
of pre-eclampsia; an updated epidemiological perspective. In: Lyall F,
Belfort M, editors. Pre-eclampsia. Etiology and clinical practice.
Cambridge: Cambridge University Press, 2007. p. 276-294

37



15. Dekker GA, Sibai BM Etiology and pathogenesis of preeclampsia:
current concepts. Am J Obstet Gynecol 1998; 179:1359-1375

16. Delzell Jr JE, Lefevre ML. Urinary tract infection during pregnancy.
Am Acad Fam Physicians 2005; 71: 933-942

17. Dieti J. The pathogenesis of pre-eclampsia: new aspects. J Perinat
Med 2000; 28 (6): 464-471

18. Faas MM, Schuiling GA, Baller JF, Visscher CA, Bakker WW. A
new animal model for human pre-eclampsia: ultra-low-dose endotoxin

infusion in pregnant rats. Am J Obstet Gynecol 1994; 171: 158-164

19. Friedman SA, Schiff E, Emeis JJ, Dekker GA, Sibai BM.
Biochemical corroboration of endothelial involvement in severe pre-
eclampsia. Am J Obstet Gynecol 1995; 172:202-203

20. Gilbert GL, Garland SM, Fairley KF, McDowall DM. Bacteriuria due
to ureaplasmas and other fastidious organisms during pregnancy:

prevalence and significance. Paediatr Infect Dis 1986; 5: S239-S243

21. Gilstrap LC III, Ramin SM. Urinary tract infections during
pregnancy. Obstet Gynecol Clin North Am 2001; 28:581--591

22. Gilstrap LC, Cunningham FG, Whalley PJ. Acute pyelonephritis in
pregnancy: an anterospective study. Obstet Gynecol 1981; 57:409-413.

38



23. Goswami D, Tannetta DS, Magee LA, Fuchisawa A, Redman CWG,
Sargent IL, von Dadelszen P. Excess syncytiotrophoblast microparticle
shedding is a feature of early-onset pre-eclampsia, but not normotensive

intrauterine growth restriction. Placenta 2006; 27 (1): 56-61

24. Harris RE, Gilstrap LC 3d. Cystitis during pregnancy: a distinct
clinical entity. Obstet Gynecol 1981; 57:578-580.

25. Hill A, Devoe LD, Bryans CL Jr. Frequency of asymptomatic
bacteriuria in pre-eclampsia. Obstet Gynecol1986; 67: 529-532

26. Hladunewich M, Karumanchi SA, Lafayette R. Pathophysiology of

the clinical manifestations of pre-eclampsia. Clin J Am Soci Nephrol
2007; 2: 543-549

27. Hung T-H, Charnock-Jones DS, Skepper JN, Burton GJ. Secretion of
Tumor Necrosis Factor-a from human placental tissues induced by

hypoxia-reoxygenation causes endothelial cell activation in vitro. Am J

Pathol 2004; 164: 1049-1061

28. Hsu CD, Witter FR. Urogenital infection in pre-eclampsia. Int J
Gynecol Obstet 1995; 49: 271-275

29. Karmon A, Sheiner E. The relationship between and pre-eclampsia:
causal, confounded or spurious? Arch Gynecol Obstet2008; 277 (6): 479-
481

39



30. Kourtis AP, Bansil P, Mcpheeters M, Meikle SF, Jamieson DJ.
Hospitalisations of pregnant HIV-infected women in the USA prior to

and during the era of HAART, 1994-2003. AIDS 2006; 20: 1823-1831

31. Lamarca HL, Nelson AB, Scandurro AB, Whitley GS, Morris CA.
Human cytomegalovirus-induced inhibition of cytotrophoblast invasion
in a first trimester extravillous cytotrophoblast cell line. Placenta 2006;
27:137-147

32. LaMarca BD, Gilbert J, Granger JP. Recent progress towards the
understanding of the pathophysiology of hypertension during pre-
eclampsia. Hypertension 2008; 51: 982-988

33. Lee CJ, Hsieh TT, Chiu TH, Chen KC, Lo LM, Hung TH. Risk
factors for pre-eclampsia in an Asian population. Int J Gynecol Obstet
2000; 70:327-333

34. Lopez-Jaramillo P, Casas JP, Serrano N. Pre-eclampsia: from
epidemiological observations to molecular mechanisms. Braz J Med Biol
Res 2001; 34(10): 1227-1235

35. Preface. In: Lyall F, Belfort M, eds. Pre-eclampsia. Etiology and
clinical practice. Cambridge: Cambridge University Press, 2007

36. Machin D, Campbell M, Fayers P, Pinol A. 1997. Sample Size Tables
for Clinical Studies 1997. 2nd Edition. Blackwell Science. Malden, MA.

40



37. Mattar R, Amed AM, Lindsey PC, Sass N, Daher S. Pre-eclampsia
and HIV infection. Eur J Obstet Gynecol and Reprod Biol 2004; 117:
240-241

38. Matthiesen L, Berg G, Ernerudh J, Ekerfelt C, Jonsson Y, Sharma S,
Markert UR (ed): Immunology of Pregnancy. Chem Immunol Allergy.
Basel: Karger, 2005; 89: 49-61

39. Mazor-Dray E, Levy A, Schlaeffer F, Sheiner E. Maternal urinary
tract infection: is 1t independently associated with adverse pregnancy
outcome? J Matern-Fetal & Neonat Med 2009; 22 (2): 124-128

40. McKeenan GC, Ardill JES, Caldwell CM, Hunter AJ, McClure N.
Soluble vascular endothelial growth factor receptor-1 (sFlt-1) is increased

throughout gestation in patients who have developed pre-eclampsia. Am J
Obstet Gynaecol 2004; 191(4): 1240-1246

41. Mittendorf R, Lain KY, Williams MA, Walker CK. J Reprod Med
1996; 41(7): 491-496

42. Moffett A, Hiby SE. Immunological factors and placentation:
implications for pre-eclampsia. In: Lyall F, Belfort M, eds. Pre-
eclampsia. Etiology and clinical practice. Cambridge: Cambridge
University Press, 2007. p. 92-102

43. Montagnana M, Lippi G, Albiero A, Salvagno GL, Franchi M, Guidi
GC. Serum pro-inflammatory cytokines in physiological and pre-
eclamptic pregnancies. Gynaecol Endocrinol 2008; 1473-0766, 24 (3):
113-116

41



44, Muehlenbachs A, Mutabingwa TK, Edmonds S, Fried M, Duffy PE.
Hypertension and maternal-fetal conflict during placental malaria. PLos
Med 2006; 3: €446

45. Myatt L, Carpenter LB. Prediction of pre-eclampsia. In: Lyall F,
Belfort M, eds. Pre-eclampsia. Etiology and clinical practice.

Cambridge: Cambridge University Press, 2007. p. 215-231

46. Nelson-Piercy C. Handbook of obstetric medicine. London: Informa
Healthcare, 2006. p. 4-5

47. Ouyang Y-Q, LI S-J, Zhang Q, Cai H-B, Chen H-P. Interactions
between inflammatory and oxidative stress in pre-eclampsia.

Hypertension 2009; 28 (1): 56-62

48. Qureshi RN, Khan KS, Darr O, Khattak N, Farooqui BJ, Rizvi JH.
Bacteriuria and pregnancy outcome: a prospective hospital based study in
Pakistani women. J Pak Med Assoc 1994; 44:12-23

49. Redman CWG. Current topic. Pre-eclampsia and the placenta.
Placenta 1991; 12:301-308

50. Redman CWG, Sacks GP,Sargent IL. Pre-eclampsia, an excessive
maternal inflammatory response to pregnancy. Am J Obstet Gynecol

1999; 180: 499-506

51. Redman CWG, Sargent IL. Placental debris, oxidative stress and
preeclampsia. Placenta 2000; 21: 597-602

42



52. Redman, C.W.G., Sargent, I. L. Pre-eclampsia and the systemic
inflammatory response. Semin Nephrol 2004; 24(6): 565-570

53. Redman CWG, and Sargent IL. Latest Advances in understanding
preeclampsia. Science 2005; 308: 1592-1594.

54. Redman CWG, Sargent IL. Microparticles and immunomodulation in

pregnancy and pre-eclampsia. J Reprod Immunol 2007; 76(1):61-67

55. Redman CWG, Sargent IL. Immunological factors and placentation:
implications for pre-eclampsia. In: Lyall F, Belfort M, editors. Pre-
eclampsia. Etiology and clinical practice. Cambridge: Cambridge
University Press, 2007. p. 103-120

56. Redman CWG@, Sargent IL. Circulating microparticles in normal

pregnancy and pre-eclampsia. Placenta 2008; 29: 73-77

57. Roberts J. Pre-eclampsia a two-stage disorder: what is the linkage?
Are there directed fetal / placental signals? In: Lyall F, Belfort M. editors.
Pre-eclampsia. Etiology and clinical practice. Cambridge: Cambridge
University Press, 2007. p. 183-194

58. Rusterholz C, Hahn S, Holzgreve W. Role of placentally produced
inflammatory and regulatory cytokines in pregnancy and the etiology of

pre-eclampsia: Review. Semin Immunopathol 2007; 29 (2): 151-162
59. Rustveld LO, Kelsey SF, Sharma R. Association between maternal

infections and pre-eclampsia: A systematic review of epidemiologic
studies. Matern child health j 2008; 12 (2): 223-242

43



60. Sargent LL, Borzychowski AM, Redman CWG@G. NK cells and pre-
eclampsia. J Reprod Immunol 2007; 76 (1-2): 40-44

61. Savige JA, Gilbert GL, Fairley KF, McDowall DR. Bacteriuria due
to Ureaplasma urealyticum and Gardnerella vaginalis in women with pre-

eclampsia. J Infect Dis 1983; 148: 605

62. Saving Mothers 2005-2007: Fourth Report on Confidential Enquiries
into

Matemal Deaths in South Africa. Pretoria: Department of Health, 2009
63. Schieve LA, Handler A, Hershow R, Persky V, Davis F. Urinary tract
infection during pregnancy: its association with maternal morbidity and

perinatal outcome. Am J Public Health 1994; 84: 405-410

64. Sibai BM. Pre-eclampsia: An inflammatory syndrome? Am J Obstet
Gynaecol 2004; 191 (4) : 1061-1062

65. Smith RK, Kenny LC. Current thoughts on the pathogenesis of pre-
eclampsia. TOG 2006; 8: 7-13

66. Todros T, Vasario E, Cardaropoli S. Pre-eclampsia as an infectious
disease. Exp Rev Obstet Gynecol 2007; 2 (6): 735-741

67. Stapleton A. Urinary tract infections in patients with diabetes. Am J
Med. 2002; 8: 113

44



68. Suy A, Martinez E, Coll O, et al. Increased risk of pre-eclampsia and
fetal death in HIV-infected pregnant women receiving highly active
antiretroviral therapy. AIDS 2006; 20: 59-66

69. VillarJ, Carrol G, Wojdyla D, et al. Pre-eclampsia, gestational
hypertension and intrauterine growth restriction, related or independent
conditions? Am J Obstet Gynecol; 194: 921-931

70. von Dadelszen P, Magee LA, Marshall JC, Rotstein OD. The
maternal syndrome of pre-eclampsia: a forme fruste of the systemic

inflammatory response syndrome. Sepsis 2000; 4 (1): 43-47

71. von Dadelszen P, Magee LA. Could an infectious trigger explain the
differential maternal response to the shared placental pathology of pre-
eclampsia and normotensive intrauterine growth restriction? Acta Obstet
Gynecol Scand 2002; 81 (7): 642-648

72. HIV/AIDS in South Africa 2007. http://en.wikipedia.org-HIV/AIDS
(accessed 29 September 2009)

73. Wimalasundera RC, Larbalestier N, Smith JH, et al. Pre-eclampsia,

antiretroviral therapy, and immune reconstitution. Lancet 2002; 360:
1152-1154

74. World Medical Association Declaration of Helsinki: Ethical

Principles for Medical Research Involving Human Subjects version 2008

45



IX APPENDICES

DATA CAPTURE SHEET:

A Date:
B Study Number:
C Age: Gestation Gravidity: Parity: Miscarriage:  Ectopic:

Reason for admission/Diagnosis:
Documented negative HIV status within last 12 months: YES/NO
MSU / CSU sent to lab within 1hr of collection: YES/NO
Number of convulsions:
Where any of the following symptoms present?

a) frequency: YES/NO

b) dysuria: YES/NO

¢) fever: YES/NO

d) nausea/vomiting: YES/NO

e) abdominal pain;: YES/NO

f) passing blood in urine: YES/NO
Where any of the following signs present?

i) suprapubic pain: YES/NO

i1) renal angle tenderness: YES/NO
i1i) temperature =37,5°C: YES/NO
iv) haematuria: YES/NO

D MSU / CSU result:

E BP (mmHg) on admission: BP (mmHg) after 4hrs:
Urine cold test on admission: Urine cold test after 4hrs:
Temperature (°C) on admission: Temperature (°C) after 4hrs:

F 24 hour urine protein in g/24h:
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UTVPET STUDY CONSENT FORM

Date:

I , would like to participate in the above
study. I do understand the importance of the study to pregnant women. I also
understand that there will be no financial cost or financial benefit to me arising from
this study.

Name of patient/parent/guardian giving consent:

Signature of patient/parent/guardian giving consent:

Name of Doctor or Nurse taking consent:

Signature of Doctor or Nurse taking consent:

TOESTEMMING VIR UTVPET NAVORSING

Datum:

Ek , sal baie graag wil
deelneem aan bogenoemde navorsing. Ek is bewus van die belange van die navorsing
vir swanger vrouens. FEk is ook bewus daarvan dat daar geen finansiele koste of
finansiele vergoeding vir my sal plaasvind deur hierdie navorsing nie.

Naam van patient/ouer/voog wat toestemming gee:

Handtekening van pasient/ouer/voog wat toestemming gee:

Naam van dokter of verpleegster wat die toestemming neem:

Handtekening van dokter of verpleegster wat die toestemming neem:
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UTVPET STUDY IPHEPHA LEMVUME

Umbhla:

Mna u , ndingathanda ukuba
yinxenye yaloluphando. Ndiyaqonda ukubaluleka kwaloluphando komama
abakhulelweyo. Ndiyaqonda ukuba soze ndibhatale okanye ndibhatalwe.

Igama lesigulana/lomzali/lomnakekeli onika imvume:

[-signature yesigulana/yomzali/yomnakekeli onika imvume:

Igama likagqirha okanye likamongikazi othatha imvume:

I-signature kagqirha okanye kamongikazi othatha imvume:
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UTIPET STUDY: Patient Information Leaflet

Dear Madam

Pregnant women can suffer from high blood pressure accompanied by loss of protein in their
urine. This condition is referred to as pre-eclampsia (PET). The condition can lead to poor
fetal growth, premature separation of the afterbirth with resultant bleeding and fetal
compromise, all of which can lead to the demise of the fetus. The pregnant woman can also
become very sick, developing fits, stroke, liver and kidney failure, and severe shortness of
breath due to water logging in the lungs. Doctors are therefore forced to deliver these
premature babies in order to save their lives and that of their mothers without guaranteed
success. Why this condition occurs is still largely unclear although a huge amount of research
is being undertaken the world over to try and answer this important question and thus
hopefully prevent this condition from occurring or give better treatment to affected pregnant
women.

Some studies have suggested that urinary tract infection (UTI) in pregnancy might be
associated with the development of PET. Our study is looking into this possible association
by investigating interested women for possible UTI and PET during their pregnancy. On
admission to GSH Maternity Centre we will ask the women to give us a sample of their urine
which we will send to the laboratory to be checked for urinary tract infection. They will also
have their blood pressures and temperature recorded. In the event that we discover urine
infection or pre-eclampsia the woman will be given the full appropriate treatment and care.
All the women participating in the study have the right to withdraw from the study at
any point in time and are assured that they will still receive the full obstetric care they
require.

If you are interested in joining this study we will ask vou to give us consent by signing a
consent form which will be made available to you.
Thank you

UTIPET NAVORSING: Pasient Informasie Bladsy

Geagte Dame

Swanger vrouens kan lei aan hoé bloeddruk wat gepaard gaan met die verlies van proteine in
die urine. Hierdie toestand word verwys na pre-eclampsia (PET ). Die toestand kan lei tot
swak fetale groei, skeiding van die nageboorte met resultate bloeding en fetale komproie, al
van wat kan lei to die dood van die fetus. Die swanger vrou kan ook baie siek word, die
ontwikkelling van epileptise siekte, beroerte, lewer en nier vervalling , en hewige
kortasemheid as gevolg van water op die longe. Dokters is daarom gevorseer om die babas te
lewer ten opsigte die lewens van die babas en hul moeders sonder sukses te waarborg. Die
rede waarom hierdie toestand gebeur is nog baie onduidelik alhowel "n groot aantal navorsing
geonderneem word die hele wereld deur om te probeer en te beantwoord die belangrike vraag
en dus hoopvol te vermy dat hierdie toestand nie herhaal word nie of beter behandeling vir die
geaffekteerde swanger vrouens te gee.

Sommige studies her voorgestem dat urinary tract infection (UTI) in swangerskap mag
geassosieer word met die ontwikkeling van PET. Ons studie kyk na moontlike assosiasie van
moontlike geintreseerde vrouens vir moontlike UTI en PET gedurende hul swangeskap. Op
toelating tot GSH Kraamafdeling vra ons die vrouens om vir ons 'n uriene monster te gee wat
ons na die labratorium toe stuur om getoets te word vir urinary tract infection. Hul bloeddruk
en tempratuur word ook aangeteken. In die geval dat uriene infeksie of pre-eclapmsia ontdek
work sal die vrouens "n volle toepaslike behandeling en sorg gegee word.

As u belangstel om aan hierdie navorsing deelteneem, vra ons u om toestemming te gee deur
die toestemmings vorm te teken wat beskikbaar sal wees vir u.
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Baie dankie
UTEVPET STUDY: Inkcazelo vesigulana

Nkosikazi

Abafazi abakhulelweyo bangaba ne-blood pressure ephakamileyo ehambelana
nomchamo one-protein. Lesisimo sibizwa i-pre-eclampsia (PET). Lesisimo
singabangela ukuba umntwana angakhuli kakuhle, ukopha nokungaphephi
komntwana, konke lokhu kungabangela ukufa komntwana. Nomama okhulelwe
angagula kakhulu, axhuzule, abethwe yi-stroke, isibindi nezintso singasebenzi,
imiphunga ibe namanzi bese angakwazi ukuphefumla. Qoggirha bayanyanzeleka
ukuba babelekisa labomama ngaphambi kwexesha. Asazi ukuba lesisimo sibangelwa
yvintoni kodwa kukho uphando olunintsi emhlabeni  wonke jikelele ozama
ukuphendula lombuzo futhi siyethemba ukuba sizakwazi ukufumana indlela
yokunganda lesisimo no kusinyanga kangcono.

Olunye uphando luthi mhlawumbe ukuba nokusulela komchamo umithi kungabangela
i-PET . Uphando lwethu lufuna ukuphendula lombuzo ngokuxilonga omama
abakhulelweyo (ngemvume yabo) sijonge ukuba banakho ukusulela komchamo ne-
PET. Ngenkathi omama befika ¢ GSH Maternity Centre, sizawucela umchamo
ozokuya e-laboratory lapho uzawuxilongwela ukusulela. I-blood pressure ne-
temperature zizawubhalwa phansi. Umama onokusulela komchamo okanye I-PET,
uzawufumana amayeza aphinde anakekelwe.

Umangabe ufuna ukusinceda ngaloluphando, sicela usinikeze imvumo ngokusayina
iphepha lemvumo esizawukunika lona.

Siyabulela
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