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Background: Urinary tract infection (UTI) is a common clinical problem during pregnancy
that can have serious consequences for the mother and fetus. Some studies have suggested
that UTI can trigger or aggravate preeclampsia. The present study aimed to investigate the
association between urinary tract infection in the first trimester and the risk of preeclampsia
in pregnant women referring to Bahar hospital of Shahroud.

Patients and Methods: In this case—control study, 92 pregnant women with a diagnosis of
preeclampsia were selected as cases, and for comparison 92 pregnant women were selected
as control. History of previous UTI in the first trimester was assessed as a risk factor. Data
were analyzed using SPSS 16 software and related statistical tests such as mean and standard
deviation, chi-square, and independent #-test.

Results: In this study, the mean age of the patients was 28.6 + 6.9 years that no significant
differences were found between the two groups. It was also found that 37 (40.2%) patients in
the case group and 29 (31.5%) patients in the control group had a UTI which was
significantly (p<0.043) higher in the case group. Also, in the multivariate regression
model, UTI was significantly associated with preeclampsia (p<0.048), so that UTI increases
the risk of preeclampsia (OR=1.86).

Conclusion: The results of this study showed UTI during the first trimester of pregnancy is
associated with the risk of preeclampsia. Therefore, controlling and treatment of urinary
infections can reduce the risk of preeclampsia in the later months.
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Introduction

Urinary tract infection (UTI) is a common clinical problem that accounts for about
1-6% of medical referrals to hospitals. UTI may be symptomatic or asymptomatic
while asymptomatic bacteriuria (ASB), however, is important due to the absence of
specific symptoms.' UTI and its associated complications cause 150 million deaths
annually worldwide.? In pregnant women, physiological and anatomical changes in
the urinary tract, as well as immune system changes during pregnancy, increase the
incidence of ASB, and in some cases; it causes a symptomatic infection that can
pose serious risks to the mother and fetus. Increased age, gestational rating,
diabetes, sickle cell anemia, a history of UTI, urinary tract disorders, and immune
deficiencies may increase the risk of UTI in pregnant women.>* UTI is the growth
of bacteria in the urinary tract that can cause damage to the urinary tract and occurs
when the number of bacteria in one mL of urine is 10> or more.*> UTI; includes
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infections of the lower urinary tract (urinary tract and
bladder) and upper urinary tract (kidney). Women are
very susceptible to UTI. Twenty percent of women
develop UTI at least once in their lives. The overall pre-
valence of bacteriuria in Iranian pregnant women has been
reported at 2 to 41%. Pregnancy increases the chance of
getting a UTI that way it is the most common bacterial
infection in pregnancy that may be asymptomatic or
asymptomatic.’

UTI in pregnancy has been considered as a risk factor for
adverse maternal and perinatal outcomes.® In several studies
the relationship between UTI and preterm labor, low birth
weight, perinatal mortality, neonatal heart abnormalities, men-
tal retardation, delayed infant development, maternal hyper-
tension, preeclampsia, maternal anemia, infection amniotic
fluid and endometritis have been reported.®” Preeclampsia
(PE) is one of the most common complications of pregnancy
and a lack of timely diagnosis and treatment can cause mater-
nal and fetal complications.'® The incidence of preeclampsia
is 5% but considerable variation has been reported in this area.
Blood pressure disorders in pregnancy and severe hemorrhage
and infections, which are three main causes of pregnancy-
related morbidity and mortality.'®!! Timely and rapid diag-
nosis and treatment can reduce its maternal and fetal
complications.'?

Preeclampsia is a multisystemic vascular syndrome of
pregnancy that was characterized by high blood pressure
and proteinuria that typically occurs after week 20 of
pregnancy."? PE affects in 0. 2 to 9.2% pregnant women.”
Although the exact cause of PE is unknown, over activation
of the systemic inflammatory response plays a key role in its
pathogenesis.'* Thought to be, UTI is thought to play an
important role in PE by helping to enhance the maternal
systemic inflammatory response.'*'> Despite widespread
research into the etiology of preeclampsia and its high
morbidity and morbidity during pregnancy, all mechanisms
that cause preeclampsia not exactly clear, but the most
common cause is abnormal placenta due to abnormal
perfusion.'® Given the relatively high prevalence of pree-
clampsia in Shahroud, and concerning its importance, this
study was conducted to investigate the association between
urinary tract infection and preeclampsia in pregnant women
referred to Bahar hospital in Shahroud during 2019.

Patients and Methods

This case—control study was performed on pregnant women
referring to Bahar hospital of Shahroud between January
and December 2019. All eligible patients were divided into

two equal case groups (with preeclampsia) and the control
group (without preeclampsia). Sampling continued in an
easy and accessible manner until the sample size was com-
pleted for each group.

Case group characteristics included preeclampsia, no
history of kidney disease normal pregnancy and the char-
acteristics of the control group included no preeclampsia,
no history of kidney disease, single and normal pregnancy.

The criteria for the diagnosis of preeclampsia included:
blood pressure equal to or greater than 140/90 mmHg after
20 weeks of pregnancy and proteinuria equal to or greater
than 300 mg in 24 hours or equal to or greater than 1 plus
in the urinary strip.'*!!

The exposure of this study was a previous urinary tract
infection in the first trimester. History of UTI was assessed
using a review of previous medical records, laboratory,
and insurance documents.

Also, the other variables such as age, sex, history of
diabetes, hypertension, kidney disease, and history of smok-
ing were compared between the two groups.

Descriptive statistics including mean and standard devia-
tion, as well as relative frequency were used to describe the
data. To examine the relationships and comparisons between
the two groups was used the chi-square test and multivariate
logistic regression were used to evaluate the odds of each of
the variables. All analyzes were performed using SPSS soft-
ware version 16 and a significant level (p <0.05).

Sample size using Epi info 7.2 at a significant level of
5% and a power of 80%, equal to 92 people in each group
and a total of 184 people.

This study has an ethics code number (IR.SHMU.
REC.1397.85) from the research deputy of Shahroud
University of Medical Sciences. The essential information
and the objectives of the study were explained to the
patients, and written consent was obtained for participation
in the plan. It should be noted that this study was con-
ducted in accordance with the Helsinki Declaration.

Results

In this study, the mean age of the patients was 28.6 + 6.9
years that the age group of 18-35 years old with 61.9%
had the highest frequency among patients in both groups
that no significant differences were found between the two
groups. The mean gestational age of the patients was 28.6
30.5 + 4.5 weeks that were no different. It was also found
that 37 (40.2%) patients in the case group and 29 (31.5%)
patients in the control group had a UTI which was sig-
nificantly (p<0.043) higher in the case group. The results
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Table | Comparison of Demographic Data and Clinical Variables
in Case and Control Groups

Table | (Continued).

Variables Case Group Control Group | p
Number (%) Number (%) value
Mean proteinuria (gram/24h) 3575+ 755 94.7 £ 20.9 0.001
Proteinuria category
(gram/24h)
<300 332 85 (92.4) 0.001
300-500 72 (78.2) 7 (7.6)
>500/ 18 (19.6) 0 (0.0
Pregnancy outcomes
Normal baby 73 (79.3) 84 (91.3) 0.053
Baby with a serious disorder | 16 (17.4) 7 (7.6)
Dead baby 333 1 (1.1)

Variables Case Group Control Group | p
Number (%) Number (%) value
Mean age (years) 293 +65 277 £ 74 0.072
Age groups (years)
<18 13 (14.1) 15 (16.3)
18-35 56 (60.8) 58 (63.1) 0.128
>35 23 (25.1) 19 (20.6)
BMI (kg/m?) 258 + 3.6 247 £ 34 0.093
BMI groups (kg/m?)
<18 9 (9.8) I (11.9)
18-25 67 (72.8) 66 (71.7) 0.123
>25 16 (17.4) 15 (16.4)
Education
Less than a diploma 19 (20.6) 15 (16.3) 0.141
Diploma 33 (35.8) 35 (38.1)
Academic 40 (43.5) 42 (45.6)
Habitancy site
City 66 (71.7) 68 (73.9) 0.108
Village 26 (28.3) 24 (26.1)
Parity
Null Parity 29 (31.5) 34 (36.9) 0.059
Multi Parity 63 (68.5) 58 (63.1)
Type of pregnancy
Singleton I (1.9) 14 (15.2) 0.088
Multiple pregnancy 81 (88.1) 78 (84.8)
Mean gestational age (week) 314 £ 4.1 29.5 £ 49 0.069
Gestational age groups
(week)
20-26 17 (18.5) 19 (20.6) 0.104
26-32 49 (53.2) 52 (56.5)
>32 26 (28.3) 21 (22.9)
uUTI
Positive 37 (40.2) 29 (31.5) 0.043
Negative 55 (59.8) 63 (68.5)
History of diabetic
Yes 13 (14.1) I (1.9) 0.121
No 79 (85.9) 81 (88.1)
History of hypertension
Yes 26 (28.2) 25 (27.2) 0.107
No 66 (71.8) 67 (72.8)
History of kidney disease
Yes 3(3.2) 5(54) 0.103
No 89 (96.8) 87 (94.6)
History of smoking
Yes 10 (10.8) 8 (8.7) 0.083
No 82 (89.2) 84 (91.3)
(Continued)

Note: Bold face indicates values that are significant (p<0.05).

of demographic factors and clinical history of pregnant
women in both groups are shown in Table 1. In this
study, independent variables with preeclampsia were
investigated in the multivariate regression model. As
shown in Table 2, preeclampsia variables were signifi-
cantly associated with UTI (p<0.048) so that UTI
increases the risk of preeclampsia [OR=1.86, (95%
Confidence: 2.235-1.608)] and there was no significant
relationship with other variables. The results of the multi-
variate logistic regression model are presented in Table 2.

Discussion

The results of this study showed that urinary tract infection
can significantly increase the incidence of preeclampsia in
pregnant women and even increase the chance of its
occurrence by 1.8 times. The results are somewhat con-
sistent with the findings of the Karmon study,'® but con-
flict with the results of the Herrera and Easter studies
which may be due to differences in climatic and health
conditions in Iran with other countries.'”"'*

The factor affecting the development of PE may be due
to the initial trophoblastic invasion and the maternal
response to it. Failure of normal invasion of trophoblastic
cells results in incorrect adaptation of the spiral arteries
associated with the causes of PE."

The results of this study showed that there was no
significant difference between the age groups of patients
and the incidence of preeclampsia. It was also found that
age could not increase the chance of preeclampsia in
women with UTL. Zibaeenazhad et al reported that young
women over 35 years of age were more likely to have
hypertension and a higher chance of PE.?° Sheraz et al
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Table 2 Relationship Between Independent Variables with Preeclampsia in Multivariate Logistic Regression Model

Independent Variables OR 95% CI p value
Age category 18 to 35 years 1.000

Less than 18 years 1.089 1.342-0.0652 0.074

More than 35 years 1.196 1.451-0.0912 0.055
BMI (kg/m?) 18-25 1.000

<18 1.098 1.183-0.825 0.098

>25 1.054 1.129-0.968 0.073
Degree of education Under the diploma 1.000

Diploma 0.923 1.125-0.756 0.055

Academic 0.875 1.035-0.612 0.051
Pregnancy rating Noli Parity 1.000

Multi Parity 1.091 1.173-0.871 0.071
Gestational age groups (week) 20-26 1.000

26-32 1.105 1.248-0.811 0.085

>32 1.284 1.439-0.986 0.057
Type of pregnancy Singleton 1.000

Multiple pregnancy 1.109 1.305-0.951 0.095
History of UTI Negative 1.000

Positive 1.855 2.235-1.608 0.048
History of kidney disease Negative 1.000

Positive 1.089 1.263-0.916 0.93
History of diabetic Negative 1.000

Positive 1.326 2.142-1.309 0.0109
History of hypertension Negative 1.000

Positive 1.028 1.282-0.857 0.101
History of smoking Negative 1.000

Positive 2412 3.405-1.587 0.008
Pregnancy outcome Normal baby 1.000

Abnormal baby 1.247 1.562-0.932 0.054

Note: Bold face indicates values that are significant (p<0.05).

reported that PE was more common in patients younger
than 21 years and above 35 years.?! Kumar et al showed
that pregnant women younger than 18 years were 3.87
times more at risk of PE than those over 18 years of
age.”” Sajith et al reported that the highest prevalence of
pregnancy hypertension was observed in the 22-28 age
group with 41.3%.%> As can be seen, the results of these
studies are different from the findings of the present study
that perhaps the most important reasons for this difference
relate to geographical, cultural, nutritional differences as
well as the sample size of studies.

In our study, it was found that there was no statistically
significant difference between the level of education and the

incidence of PE. This finding is consistent with the results of

the Chang study”® but contradicts the results of the Herrera
study in which there was a significant relationship between
literacy level and PE."” Perhaps the reason for this difference
is in the type of population studied in the two studies above.
In the Herrera study, samples were collected from hospitals
in deprived areas of Pakistan but in the present study, samples
were collected from urban centers.

In the present study, it was found that the mean body
mass index (BMI) in the case and control groups was not
significantly different and this factor could not increase the
chance of PE. This finding is consistent with many studies
in this area, including the studies of O’Brien and Yan.***

In the present study, it was found that the presence of
proteinuria can significantly increase the chance of
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preeclampsia by up to 3.5 times. Given that proteinuria is
one of the major criteria for preeclampsia and was an
important factor in selecting individuals to enter the case
group, no results were expected and are consistent with all
studies in this regard.?’ 2’

Our study also found that pregnancy rates did not differ
significantly in the incidence of preeclampsia. This result
was consistent with the study of Bourghei*® but was not
consistent with the study of Caroline, which may be due to
the discrepancy in the sampling method.?'

In the present study, the mean gestational age of the
two groups was not significantly different. This finding
was consistent with Hazhir and Shamsi’s studies.’*">

In our study, the patients in the two groups were not
significantly different in the type of pregnancy (single or
multiple pregnancies). This finding is consistent with the
results of the Chiwora study>* but contradicts the Vidya
study, which was the most important reason for the differ-
ence in the sample size of multiparous women in the

study.’

Limitations

One of the notable limitations of this study was the lack of
full cooperation of some patients for follow-up and clinical
care, due to the prolongation of the time under supervi-
sion, which was resolved with full justification of the
patients. Also, the small number of patients with pree-
clampsia during the research period was another limitation
of the research.

Conclusions

The results of this study showed that urinary tract infec-
tions in the early months of pregnancy can be associated
with an increased risk of preeclampsia. Therefore, it is
necessary to reduce the risk of preeclampsia in the coming
months by controlling and treating urinary tract infections
during pregnancy during timely and timely treatment.
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